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THE POSITION OF INVENTORS. I were any needed. But the statute now in force is the fruit 

An accurate conception of the meaning of a patent and of of many additions and amendments. It has done well in 

the true status of an inventor is far from common. The fact the past, and is good for some time to come, as it seems 
that inventors are the possessors of a limited monopoly, that ! reasonably near the goal of adaptability and efficiency. It is 
is frequently of great value, weighs against them in the not only inventors, but the public at large, that should resist 
estimation of the less enlightened dass. To form such a any change in it that will affect its efficiency and range of 
conception, regard should be paid to the opinions of those i action. The public are more interested in it than are the 
most familiar with the subjects of inventiolls, with patent inventors. 'fhis is no paradox, for il'ventors are the servants 
laws, and with the structures themselves. The most enlight- of the public, and protected inventions are the property of 
ened source for an opinion leading to such conception will the world of industry, withheld from common use for a 
be found in the decisions of the judges of the courts in which short term of years. 
patent rights have been decided. Some of these judges have • , • , .. 
acquired great eminellce in this field. In preparing their THE PONS-BROOKS COMET. 
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and ill many cases their commercial importance. Besides Michigan, in which the writer asks for information concern-
having the judicial mind, developed by years of experience ing a comet he first" discovered auout the 18th of Jan
upon the bench, t.hey were familiar with the practical aspect uary in the southwest, about the same distance from Venus 
of the subject from the studies alluded to. as Venus is from the sun, and a little south, with a tail cx-

Of the older judges none attained higher reputation than tending east." He thinks the Scientific American was per
Judge Story. It, is he who gave to Patent Law its famous i haps mistaken in stating that the comet was visible in the 
appellation, "the Metaphysics of the Law." His opinion of northwest. 
the dignity of inventors and the value of their services to the The comet seen by our correspondent in the southwest is 
country at large is worthy of record. III one of his early the same comet that was, as we stated, seen in the northwest 
decisions, given over fifty years ago, he says that" patents when first visible to the naked eye. It was faintly percepti
are not to be treated as mere monopolies, odious in the eyes of, ble on the 27th of November, and looked like a small neb
the law, and therefore not to be favored." It appears from this I ulous star. About the 21st of December it became a plain 
that the monopoly part of the question had been even then I though not a conspicuous object In the -northwest, being 
agitated. But this judge was always opposed to such vie ws ' then in the northern constellation Cygnus. It has been 
as those referred to. In another place he says that the Con- visible every clear, moonless night since that time, pursuing 
stitution of the United States, in giving authority to Con- its course over the sky with a speed marvelous to behold, 
gres$ to grant such patents for a limiter! period, declares the having traveled from a position high in the northwest to its 

ohject to be to promote the progress of science and the useful present locality low in the southwest. It will continue to 
arts, an object as truly national and meritorious and well move in the same direction till it is so far away as to become 
founded in public poli(:y as any which can possibly be invisible in the largest telescopes. It will probably be visi
within the scope of national protection. It seems a pit.y ble in thi� latitude till the latter part of February. 
that our Representatives, before considering the bills for the The reason the comet could not be found in' the northwest 
limitation of the rights of inventors, did not study and apply was because it was then a faint object almost impossible to 
these principles to their actions. pick up unless one knew just where to look for it. When 

Judge Story declares the protection of prutents to be a seen on the 18th of January, it was a little beyond its 
matter of public policy. How impolitic, then, does the re- greatest brightness and nearest point to the earth. This it 

cent action of the House of Representatives appear. But he reached about the 14th. On the 26th, it passed its perihelion, 
is not alone in his ideas of the fights of inventors. Other or nearest point to the sun, and, since that time, has been 
judges at more recent periods reaffirm these views. One, our departing guest. The comet's real course is southeast, 
speaking in 1847, says that the true rule of construction in as any observer who notes its position from night to night 
respect to patents is to apply to them plain and ordinary will readily perceive. It is carried westward by the motion 
principles, and riot to yield to subtleties and technicalities of the earth, in the same way that Venus is, who, though 

likely to prove ruinons to a class of the community moving eastward, seems to be moving westward like the 
so inconsiderate and unskilled in bU6iuess as men of genius stars. 
and inventors usually are. A little earlier Judge McLean This comet, known as the Pons-Brooks comet, was discov· 
had stated that the patent law gives a monopoly, but" takes ered in 1812 by M. Pons. It was predicted that it moved in 
nothing from the community at large, but secures to them an ellipse with a period of 71 years. Therefore, it might be 
the greatest benefit." The same judge,latcr on, speaks of expected to return in 1883. Mr. Brooks discovered it in 
the patent· right as a compensation awarded the invelltor. September of that year, and its identity was soon proved. It 
Following these judicial utterances to a later period, we find was called the Pons·Brooks comet from the two discoverers. 
patents declared not to be odiolls monopolies or restrictions The great interest it has excited all over the world is due 

on the rights of tbe pUblic. To still further define the not to its size or brilliancy, but to the fact that after its 
monopoly side of the question, we may quote from Judge long absence it. has returned to the clime of the sun at the 
McLean again. In 1855 he said: "A monopoly takes from time predicted by astronomers. 
the public what belongs to it, and gives it to the grantee, Our correspondent dCHires information in regard to lhe 
whereas the rigbt of a patentee rests entirely on his own best book that will " educate him in the revolution of our 
invention or discovery of that whicb was useful, and which planet, also others as far as possible." We recommend 
was not known before." Thus we find the monopoly of a ,Lockyer's ". Elemellts of Astronomy" and Newcomh'� 
patent declared proper compensatioll, and a politic one Oll "Popular Astronomy" as reliable ana comprehensible 
the part of society. 'rhere should be no reason for disturb- guides. 
jng it. 

If patent lawyers be consulted, tbey will be found gen
erally of the opinion that a patent is a contract between the 
inventor and tbe Government. 'l'he case of Ransom V8. New 
York is cited in support of this view. Accepting this as the 
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PECULIAR WOOD WORKING. 

Price 10 cents. For sale by all newsdealers correct doctrine, the Government would play a poor part in 

The auger is illtended primarily for making holes in 
wood, yet the only cutting or boring portion is the chisel 
lip on its lower end; and if the implement could be kept at 
its work and guided in its . course, the gimlet screw at its 
point and the spiral above its cutting portion might be dis· 
pensed with, as the screw merely pnlls the Cll ,tel' into the 
work and the spiral guides the auger and elevates the chips. 
So the auger, depnved of these portions, becomes a rot3ry 
cutter by which straight or curved recesses of a definite width 
may be cut. l\'Iortises for tenons are made with such an 
implement, and it is used also for many other similar pur-
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6766 But there is another point of view that may be found in-
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Sulphate of Iron in Steam Boilers ..... ....... . ....... " .. ......... .. 6767 • . 1 II. ENGINEERING AND �lECHANICS.-The Ide Engme.-With de- It by SOCIety at arge than by the inventors themselves. It 
seription and four en�ravings .... . ...... . ............... . .. . . ... . . . .... 6759 has evolved the enormous amount of ingenuity represented 
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comotion.-By M. MACFm.-Wm. Murdock the first inventor of by a quarter of a million of inventions. All this work is 
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devoted to the manufacturing industries of the country. 
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6763 no natural principle can be monopolized. It would be hard 

�'N'��·1.;Oriiedo Boats·bliilt·bYMess;.s:fb.cirnycrofi:.:':'Two·,;ngrav: 
6763 to imagine where we would stand in the industrial world 

1ll:f.':;ok·e Co·,;suming·1;urnace.:':':Tw,i ",;graviiigs':: : : : : ::::::::: :: : ::: ��� un backed by these inventions. If an inventor seems in some 
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in place of a proud one: Every such measure as these re-
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poses. 
An adaptation of the circnlar saw is more peculiar than 

this. It is the cutting of a wide kerf with a thin saw; thlls 
a saw of one-fourth of an inch thickness, or "set," cuts a 
score, or slot, of three-quarters of an inch or more. In ap· 
pearance the saw is anything bnt mechanical, and at first 
thought the method is "sloppy " and foolish. But the re
sult of the work is good. The effect is produced by plac
ing a circular saw on an arbor somewhat smaller than the 
hole through the saw, and canting the saw to an angle 
by means of convp,x faced glands or flanges. When 
rotated the saw's periphery has a " wabbling" motion, so 
that twice in its revolution the saw cuts out of its true kerf 
on either side. It will be seen that if the quarter inch saw 
is set one·quarter of an inch out of truth on its side, it will 
cut one-quarter of an illch on each side. making, with the 
primary thickness of the saw itself, a cutting width of three
quarters of an inch. This apparently crude method pro
duces very satisfactory results. It might be supposed that 
such eccentricity of movement from side to side would 
leave very coar;;e score marks on each side of the cut, but 
the velocity of the saw's rotation compared with the feed ill
sures perfectly clean work. The advantages of this method 
are that the oewer required to cut a wide kerf with a narrow 
saw by gradations is much less than to cut the full kerf 
at once with full wide cutters, and that while a saw call he 
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of diameter large enough to cut through a wide or thick I appears in those bills which take away the legal safeguards 
piece of lumber, tbere is a m uch lower limit to the econum- of the patent rights of tbose establisbments which contribute 
ical and effective projection of chisel cutters from a head. most of the five b illion dollars an nual product-a product 
One of the larges t manu factories of agricultural and domes- that would in two years purchase all the farms of the United 
tic machinery and implements in the country has used cir- States at tbeir assessed value. Deprived of the power to 
cular saws in this manner for years. defend in tbe courts tbeir property against in fringers, there 

.... , .. would be little to induce manufacturers to undertake the 
A MENACE TO PROSPERITY. 

Sooner or later every act of Congress is brought to the 
test of Constitutional sanction or to that of pmctical w ork
ing. If it fails in the one, it is invalid ; if in tbe other, it is 
pretty sure to be repealed as soon as its vicious tendency is 
discovered. Temporary delusion or local or party prej u
dices may secure the  passage of a bad law; but an unjust 
and impolitic law is not likely to long witbRtand tbe will of 
the multitude, who directly or indirectly suffer by it. 

On this ground it is fairly certain that the invasion of the 
property r ights of patentees threatened in certain patent 
bills now pending cannot long endure, even if by any mis
fortune they should pass both houses of Congress and re
ceive the Executive signature. Nevertheless, in a single 
year, such laws as House bills Nos. 3,925 and 3,934 contem
plate would prove very hurtful if not widely disastrous to 
national prosperity. 

'l'he influence of new inventions, as a factor of industrial 
development and national wealth, is sufficiently conspicuous 
and gen erally recognized to make un necessary any cxtended 
argument to prove it here. Nevertheless , a fe w facts bear
ing upon the question may be not without i nterest. Official 
inquiries made some years ago demonstrated tbe fact that 
something like nine-tenths of all the manufactures of the 
country ware of articles recently patented or made by 
patented machines or processes. The same is not less tbe 
case to·day. The census of 1880 found our factories turning 
out products worth, that year, $5,369,000,000, by far the 
greatCl' part being m anufactures involving patent rights. 
In 1870 the annual products were w{lrth $3,385,000,000, and 
in 1860 only $1, 885,000,000. Thus, in twenty years, the in
crease had been neflrly threefold. Meantime, the United 
Statcs patents issued had increascd in number from 26,641 
to 223,210; now they approach 300,000. 

Inventions were not the only,  perhaps were n ot a mong the 
main, factors of this phenomtnal industrial development, but 
they were an obvious  and potent factor, since tbe advance was 
chiefly in industries called out or radically modified by re
cent inventic)Ds. In agriculture, the conditions of labor in 
which had been materially changed for the bct ter by the in· 
ventor's labors, the annual prod uct had increased in value 
from $1,400,000,000 in 1860 to $1 ,800,000,000 in 1870 and 
$2,200,000,000 in 1880. It may be a surprise to some to 
note that the manufactured products of the country now ex
cel in value the agricultural nearly two and a half 
times. Both these great productive interests increased in 
value much more rapidly than did the population of the 
country, demonstrating a largely increased ind ividual capa· 
city of production , thanks wholly to the  labors of i nventors. 
In 18601he population was 31,000,000; it rose to 38,000, 000 
in 1870, and to 51,000,000 in 1880. 

Meantime the aggregate wealtb of the country increa3ed 
from $16,000,000,000 in 1860 to $30,000,'000,000 in 1870 and 
$43,000,000,000 in 1880 ; a l l  this in spit e of the grievous 
lagacy of debt, depreciated credit,  heavy taxation, and all 
the other evils incident to an exhaustive civil war. 

'l'l!us twenty years of unexampled progress were coinci
dent with a period of uoprecedented acti vity on the part of 
inventors. No one presumes to say that such progress was 
not desirable and beneficial, or that it could have existed or 
is likely to continue without a continuance of a like degree 
of activity on tbe part of those who more than any others 
make industrial progress possible. 

Yet there seems to be in Congress a majority disposeu to 
change all this by removing tbe great incentive to inven tive 
effort, the hope of large reward throngh the inven tor 's ab
solute control of his invention for a term of years. 

It seems to us tbat the coun try has not yet reached that 
stage of industrial pre-eminence and stability at which it can 
safely say to in ven tors, "There is no further need of your 
efforts," or "We cannot any longer afford to protect you in 
the ownership of your inventions." 

Our example in the matter of liberality to inventors has 
set half the world at work along the same line of policy, 
looking to the development of useful ar ts and manufac ture� 
through increase of invention called out by guaranteeing to 
inven tors some chance of profit from their labors. Every. 
wnere (save in the House of Representative8) the tendency 
is to increase rather than lessen the inducements held out to 
inventors ann in trod ucers of new inventions ; and other na
tions are not likely to take the back track i f  we do. Hither· 
to the ad vantages of liberal patent laws have heen on our 
side; reverse th i s condition of things, and how long will we 
be able to lead in the industrial race? 

Curiously, those legislators who profess to be most anxious 
to extend and expand our foreign trade, to Quild up an 
American mercantije marine, and all that, are those very 
ones whose anti-patent tendencies would soonest make it 
impossible for Americans to command their home market, 
much less invade successfully the neutral markets of the 
world in competi tion with our increasingly inventive rivah. 
The last i mprovement in any article commands the tracle; if 
we cease to make t bese improvements, or the  maj ority of 
them, our hope of ever attaining commercial eminence will 
have nothing to rest on . 

But a more immediate menace to onr industrial prosperity 

commercial development of a large part of the most widely 
useful ,of all new inventions ;  and millions of dollars now 
invested in the manufacture of specialties would be lost, or 
withdrawn for safer uses. To take from the patentee the 
absolute control of the man ufacture and sale of the article 
patented would in many, perhaps most, cases forbid his 
making any effort to develop it, or prevent his getting finan
cial assistan ce for such work; for who would run the risk 
of proving the utility of an invention and makillg a market 
for it when tbe control would be wrested from him as soon 
as his pioneering and perhaps very expenRive work was 
done ? 

The experience of Canada and other British colonies that 
hoped to enjoy" free trade in inventions," in other words get 
for nothing the inventions of other nations by allowing no  
patent rights for foreign inven t ions, i s  instructive here. 
Naturally the plan failed. So long as foreign inventions were 
freelto all, no one  cared or dared to bear the expense of intro
ducing them; their manufacture began as soon aslprotection 
was givell to manufacturers under patent rigbts, insuring 
an absolute t hough temporai-y control of any new industry 
they migbt establish. 

Our manufactur ing interests are too vast and too inti
mately dependent on patent rights to endure a wanton dis
turbance of such security without national injury. Even 
the threat of sucb disturbance should cal l out protest s from 
every honest manufacturer. 

...... 
THE FEBRUARY FLOODS. 

At Wheeling, Pittsblll'g, anu Cincinnati, great damage 
has been done this year by the rapid and great rise of the 
Ohio Ri ver and its tributaries. The snow fall had been 
large, and for nearly thirty days the temperature has been 
high, while a good deal of rain has fallen. Tllis has, of 
course, made rushing torrer!ts of all the feeders of the Ohio 
which rise in tbe elevated portions of Western New York, 
Pennsylvania, and Virginia. Nearly every year floods simi
larly caused do more or less damage, but last season'� loss 
was so great on th is account, that most people will be sur
prised that such great d'isaster could be infiicted in two follow, 
ing years. Last year the water in the Ohio at Cincinnati 
reached a depth of 66 ieet ; on the evening of Feb. 8, it had 
reached 63 feet, and gave promise of reaching the extent of 
last year's flood. Large n u mbers of people were compelled 
to leave their homes, most of the railroad commun i catiolls 
of the city were in terrupted, and there was great damage to 
property, although there appears to have been n o  loss of life. 

At Wheeling one-half of the city was submerged, men, 
women, and childre n  having to be removed from their 
houses by small boats stopping at the windows. About the 
railway stations only the stacks of the locomotives were 
to be seen, and numbers of factories were inundated . 

At Pittsburg a large portion of the business part of the 
city was flooded . Between five and six thousand buildings 
were flooded, including the homes of 25,000 people. 

Besides tbese p rincipal losses there was much damage 
done at many smal ler places on the Allegheny, Mononga
hela, and lesser streams, as wel l  as on the Ohio; but the 
principal disasters have been on the Oh'w and its tributarie�, 

... 01. 
A REMARKABLE PHENOMENON SEEN AT SULPHUR 

SPRINGS, OHIO. 

A correspondent in Sulphur Springs, Ohio, refers to THE 
SCIENTIFIC AMERICAN of the 19th of January, which con· 
tained an account of a remarkable phenomenon seen in Porto 
Rico on the 21st of November. He also describes a wonder 
of the sky seen about that time in Sulphur Springs, thoujh 
he is not certain  as to the exact date. The pbenomenon was 
witnessed by several observers besides himself. 

The object was seen in the southwest in a vertical posi
t ion. It consisted of a bright nuclens in the center with two 
tail8, one pointing down ward and the other upward. The 
nucleus, observed in a four·inch refracting telescope, under 
a power of 20, was ruddy in color and qui te bright. Our 
correspondent incloses a sketch, giving the general view as 
it appeared to the naked eye, though the nucleus is repre· 
sen ted as it was seen in the telescope. 

We can give no explanation of this strange phenomenon. 
It was not a comet, or it would have been visible all over 
the northern world. Its conical form suggests the zodiacal 
light, and this soft , faint column of light has already been ob
served and described as unn3ually bri llian t, as well as in 
advance of its usual period of visibility . It is seldom seen 
in this latitude until February and March. 

The zodiacal light is a lens·shaped appendage of a myste
rious nature surrounding the sun and extending a little be· 
yond the earth's orbit. As seen from thi s  planet, it extends 
u pward from the sunset point n early in a line  with the 
ecli pt ic, or sun's path, reaching to a point in the heavens 
Ilear tbe Pleiades, but has no appearance of a Ilueleus. 

In the tropics the zodiacal light is almost constantly 
visible, and is sometimes sufficiently luminous to cause a 
sensible glow in tbe opposi te quarter of the heavens. It is 
of a ruddy hue, especially at the base, where it is brightest, 
and puts out the light of the small, stars. Sometimes un· 
dulations and flashes mingle with its soft, nebulous light. 
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We are, however, inclined to think that the celestial 

phenomena observed at Hamacas, in Porto Rico, and at 
Sulphur Springs, in Ohio, are connected in some unaccount, 
able way with the superb afterglows that have formed a 
delightful feature of the season. Flashing lights, flaming 
banners, varied and fantastic cloud-forms, and every imagin· 
able tint of color have diversified the sky, an·d made the 
winter of 1883-84 Olle long to be remembered for its bril· 
liant sunsets and sunrises. The phen omenon is ascribed to 
the presence of volcanic dust, meteoric dust, or moisture. 
We may uever discover the cause of the gorgeous il lumina
tion that.luts surrounded the path of the setting and the rising 
sun, but it will be long before we shall cease to remember its 
result. 

PATENT OFFICE WORK OF 1883. 
The Hon.  Benjamin B utterworth, Commis,;ioner of Pa

tents, submitted his annual report to, Congress Jan. 29. 
From it we learn that the total receipts  of the office for the 
year 1883 were $1,146, 240, and the expenses $675,234. 
There was in the Treasury to the credit of the Patent Office, 
at the commencemen t of the year, $2,205,471; and adding 
the excess of receipts over expen ditures for the twelve 
months, this fund amounted, on the 1st of January last, to 
$2,676,476. 

The total n umber of applications relating to patents was 
34,576, of which 33,073 were for inventions, 1,238 for de· 
signs, and 265 for reissues. 'l'here were 2,741 caveats filed, 
915 applications for registry of trade-marks, 834 for registry 
of labels, 18 disclaimers , and 640 appeals, making a total of 
39,724 cases for investigation and action. 

The number of patents issued in 1883, incl uding designs, 
was 22,216, and there were 167 reissues, or a total of 22,383, 
against 19,267 patents and reissues in 1882, and 16,584 in 
1881. There were also 902 trade-marks registered in 1883, 
and 906 labels, while 8, 874 patents expired, and 2, 366 were 
withheld for non-payment of the final fee. 

New York State received the largest number of patents, 
4,359, Massachusetts following with 2,173, and Pennsylvania 
with 2,168; then come Illinois with 1,792; Ohio, 1,604; Con
necticut, 883; Michigan,  727; Indiana, 712; Missouri, 625; 
California, 596 ; Iowa, 445; Wisconsin, 394 ; Rbode Island, 
327; and Minnesota , 310. 'fbe United States Army is 
credited with 6 and the Navy with 3 patents. According 
t o  population, tbe Dist ,'ict of Columbia received one patent 
on the average fol' 318 inhabitan ts , Massachusetts one for 
320, Connecticut one for 705, aud Rhode Island one for 845" 
the fewest pa tents in pmportion to popUlation being issued 
to Mississippi, which received one for an a verage of 22,188. 

The patents issued to c itizen s of foreign countries num
bered 1 ,259, o r  124 more than were so issued in 1882. Eng
land takes tbe lead with 435, followed by Canada with 251, 
G ermany 235, France 179, Austria 33, Switzerland 22, and 
Belgium 20. 

Tbe Commissioner closes his report by directing attention 
to the inadequate room allowed for conducting the great and 
steadily growing business of the Patent Bureau, the insuffi
cient force, and the necessity for paying better salaries to  
command a higller grade of  talent in  the examining corps. 
Similar views were expressed by Commissioner Marble last 
Jear, but they were unheeded , and tbe growth of tbe business 
now invests them with added force. 11, is n ot as though the 
cost of such additional belp and improved service were to 
be made at the expense of the tax payers, for th(l funds 
therefor have already been acculllUiated from the fees paid 
by paten tees, and it is n o  more than j ustice that sufficient 
should be appropriated from the receipts to insure the best 
possible administration of the business of the office. 

Removing Stains Crom Cotton or Linen Goods, 
Curtains, etc. 

Grease spots are best removed by soap ; stains from oil 
colors, ag a rule, do not resist the action of a mixture of 
soap and caustic potash. If spots of tar or axle grease are 
unaffected by SOflP, they wi l l  usually yield to the solven t 
action of benzine (so-called), ordinary ether, or of butter, 
which m ay afterward be removed with soap and water. For 
ink stains, dilute hydrochloric acid, which must subse
quently be carefully wasbed out, will generally be found 
effectual. For the same purpose oxalic acid or salts of 
sorrel (hydrogen potassium oxalate) may also be employed, 
and that most economically, in fine  powder to be sprinkled 
over the stains and moistened with boiling water. 

The action of these solvents may bc hastened by gently 
rubbing, or still better, by placing the stained portion of the 
fabric in contact with metallic tin. If there is much iron 
rust to be removed, dyer's tin salt (stann ous chloride) will 
perform the work at less expense than the oxalic acid com
pound. Another solvent for such stains consists of a mix
ture of two parts argol with one part powdered alum . 

Bilberry stains usnally yield to the stains of burning suI· 
phur. Stains caused by red wine, white w ine, and fruit 
juices in general are treated successfully with salts of sor
rel or with solu tion of hypochlorite of soda . Tbe latter 
especially must be carefully removed when tbe ends have 
been attained. 

Another well-tried plan, when space is available, is to 
spread the stained fabdc on tbe ground in the open air, 
smear the spots with soap, and sprinkle ground potash or 
common salt upon them. Water is added and replaced 
when lost by evaporation. After two or three hours' ex
posure the whole fabric may be washed, and will be usually 
freed from its stains.-lndustrial Record. 
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DEVIC.E FOR LUBRICATING WHEELS AND PULLEYS. 

The lu bricati ng h ub lIerewi'b illustrated is designed for 
loose wh eels and pulleys of d ifferent kinds, includ i n g  car, 
wagon, or carriage w lJeels running loosely upon their axles. 
T h e  lIub port ion of the pulley, shown in cross section in 
Fig. 2 an d  in longi tudi nal section in Fig. 3, is made w i th 
the usual oi l receptacle or chamber extending around the 
interior of the hub and in open communication with the 
bore. Ord inarily the oil is introduced througlJ a simple 
radial bole in the hub, so that wben the wbeel is rotated or 
left standing with the hole in a downward position much oil 
escapes. In the case of loose running wbeels of cars used 
in mines it is seldom that the bole in eacb hub will  be in 
snch a position that oil can be poured in, and consequently 
the car bas to be moved in order to bring the holes into pro
per position. 

DANIELL'S DEVICE FOR LUBRICATING PULLEYS, 

The waste thus caused is, to a large extent, at least, 
avoided by inserting 01' casting in the hub a tu be, in open 
communication with the exterior of the h ub and arrallged 
to project withi n  the chamber to the full exten t  of its 
deptb, so that its inner end is in l ine w i th the walls of tile 
bore. By means of this tubular feeding projection within 
the chamber tbe oil, wben once put in, is pre vented from 
escaping by any way except that which serves to lubricate 
the axle. Made in accordance with this plan it does not 
matter in what position tbe wheel is allowed to stand, s ince 
the oil cannot find a passage to the inner opening of the 
tube. This is shown clearly in Fig. 2, in which the tube is 
directly ben ea tb the axle. 

This invent ion has heen patented by Mr. William P. 
Danicll, of Girardville, Penn. 

. . . , . 
HIKh Bundlngs in Cities. 

Old fashioned people, as well as some wbo cannot claim 
that designation, are n ot generally disposed to look with ap
proval on the increasi ng number 
of h igh office bu ildin gs and resi· 
rlence flats in all our large cities . 
Perhaps most of the dangers 
from fire, i n  nine, ten , and eleven 
story structures, are rt'moved by 
the exclusive use of brick, stone, 
and iron, not only for walls and 
staircases, . but for ce il ings and 
partitions. R ut, even if this be 
so, til ere is yet room for the con
viction that many apartments are 
so filled w ith fum iture and other 
combustibles that it woul d re
qu i re no strange occnrrellce of 
circumstances to con vert one of  
these great structures into a vast 
smoke house, where suffocation 
might be as fatal to many as the 
flames have frequently been in 
other cases. Besides, there are 
many w h o  doubt that all of these 
said-to-be fi reproof structures 
would really be so if p ut to a 
severe test. 

J titufifit !mtriCllU. 
from the streets and from surrounding houses, so that private 
dwellings before cheerful and healthy become gloomy and 
unlJealthy. 

In striking contrast with these conditions in house build
ing here, we note the subject of a p aper recently read by 
Mr. Jolin Honeyman, before the Sanitary Institute, Glas
gow, Scotland. Tllere, it seems, it is proposed , in a pol ice 
bil l draughted by the Corporation of Glasgow, that on land 
hounded by a new street forty feet wide, dwellings shall not 
be more than two stories high. In th is case it  is supposed 
the tenements w ill be i ll stories of ten fee t L igh each, bu t 
the writer argues, w itL a detai l  which seems quit,e superflu· 
ous to us here, in favor of allo wing the bu i ldings O ll a street 
of tha t w i dth to be four stories h igh, each story of eigbt 
feet, claim ing that such a building is not too high where 
land is valuahle, alld that rooms eight feet high wi l l  ordi 
narily be as well vel l ti Jated as those ten feet high. Tbis , in
deed, seems like flying from one extreme to the other  . 

.. 4 0 1 .,  
Bellows tor Insect Powder and Liquids. 

It is now well known that emulsions of kerosene are our 

best insect exterminators. Persian i u sect powder (the 
ground leaves of certain Pyre thrums), hellebore, sulpLJ u r, 

ete. , are also valuable. But their appl ication has hi therto 

been laborious and uncertain. Two years ago we began t o  
use several kill ds of bellows known a s  the W oorlaston 
bellows, for sale by most seedsmen. Tiley are made in 
different sizes, costing from one dollar upward-one set for 
the use of powders, the other for l i quids. The lat ter are 

constructed on the plan of the little ' ;  evaporizers " sold by 

druggists, except that instead of p ressing a little rubber bag 
to induce the spray, we use the handles of the bellows, the 
same as if " blow ing the fire. " 

Previous to tbeir use we had poured lwrosene upon the 

perches, in tile cracks and nests of our hen houses to rid 
them of vermin. Now we use tbe bel lows , and the spray 
reaches every crevice and bole, wbile  one· tenth the quantity 
se�ves and the operation is performed far more effectually 
in 1, one-tenth the time. These bellows will project a fine 
spray for six feet, so that vines, small trees, or plants in
fe�ted with aphides, bark lice, or insec ts of any kind may 
readily be reached. The powder bellows serve just as well 

for sulpbur, hellebore, Paris green ,  and the like, as the 
spray bello ws do for liquids, and we commend their use to 

all of our readers who are obliged to fight insect foe�, 
whether in the hennery, kitchen, conservatory, garden, or 

field.-Rural New- Yorker. 

A CANADIAN SNOW PLOW. 

We in Englan d know comparatively lit tl e  of the incon 
veniences of  w inter, and al though we Ileal' occasional ly o f  a 

train heing snowed up in th,e North , the occurrence is so 

rare that it is chronicled in the journals aB an instan ce of 
unduly severe weather. Across the Atlantic, however, in 
the northern portion of the Un i ted States and in Canada, 
the winter is so long and severe-this w eek the thermometer 

marked 48 degrees below zero in Dakota-th at the railway 
authorities have to make great prep arations for the safety 

of their traffic. Not only are bridges roofed over to prevent 
the accumulation of a mass of snow which might event

ually break down the structure, but large steam plows are 

[FEBRUARY 16, 1 884. 
MECHANICAL MOVEMENT. 

The device herewitlJ illustrated consists of a pair of 
toothed wheels  geared together, and so arrangcd that con
tinueus rotary motion is communicated to the wheels , one 
pawl acting on one of them when the lever moves in one 
direction and another pawl acting on the othcr wlJeel when 
the level' moves the other wa,r, the w heels thus driving in 
tlJ e  same direction ,  but turning in opposite direct io os. On 
a suitable frame, C, are geared two spur-toothed wheels, A 
B. Pawl levers, D, are set so as to act on the teeth of the 
wbeels for d riving them in oppo�ite directions. The p:lwls 
are formed on the ends of short rods, E" that are fitted to 
the sockets, F, of tbe pawl levers for bein g  worked hy them, 
and they rise and fall in the sockets in ord�r to pass over and 
drop into the teeth for working the wheels, the springs, G, 
forcing them down.  The pawl levers, D, are connected to a 
working bar, H, which is to be reciprocated hy power applied 

XUBEC'S MECHANICAL MOVEMENT. 

to i t  in any approved way. A level', L, may be pivoted to the 
frame, C ,  and lIave one arm,  K, w orked by lIand ,  and the 
other by the feet. One or both of the pawl levers may h ave 
an arm, M, by which the power may be applierl by Land, 
the lever, L, bein g dispensed with. The pawls are conn ect
ed to trip lever s,  N, by wb ich they may be raised ont of 
contact with the wheels, when it may be requ ired,  to per
mit the work i n g  lever to be sh ifted to a more favorable 
poi nt for start ing the machine. The trip levers are conn ect
ed to a rod, 0, worked by a hand lever, P, on the power 
lever, when it may be worked at the same time that the 
hands are employed on the power lever, the h and lever being 
connected to any one of the trip levers by a rod, U. The 
power may be transmi tted from tbe wheels, A B, by a pin
ion, Q. 

An important feature of the device is that power may be 
applied by long or short strokes which may be varied 
wi thin a considerable range, according to the number of teeth 
the pawls may be made to take at each operation. The lev-

erage of the transmi tting gear 
may thereby he varied, accord
ing as the work is light or h�avy. 

This invention h as been pa
tented by Mr. Frederick Kubec, 
of Rirerside, Iowa. 

• • •  
Church Fires. 

Of much great er importance, 
probably, than the above con
sideration s  are the bygienic 
questions involved in  the build-

A SNOW PLOW ON THE GRAND TRUNK RAILWAY, CANADA. 

The Ohronicle s tates that nearly 
eight hundred churches-an ave· 
rage of about eight per mon lh
have been destroyed by fire i n  
the United States in  the past n ine 
years. Accord i ng to the fire 
tables of the aboved n amed 
journal, there were one hundred 
and nineteen churches destroyed 
d ur ing the year 1882, at a loss of 
$672, 170, and a loss to insurance 
com panies of $3 1 2, 280. Among 
the principal causes ascribed for 
these fires fire defective flues and 
heating apparatus and incendi
arism.  The incendiary is n o  re
specter of buildings, and not only 
bears his  flaming torch through 
the thoroughfares of our large 
cities, but also appears at il1 t�r-

ing  of so many of these great apartment houses. Dr. 
S. Oakley Vanderpoel, in a recent paper read before the 
Medical Society of New York, says that in tbem it w ould 
be impossible to properly isolate the sick in  the case of a 
general epidem i c ; that either th rough necessary attendance, 
contaminated clothing, or curren ts of air, the epidemic 
poison would be carried to all occupants. The air sh afts 
from the hott.om to the top, into which open windows 
from each floor, make facile means of distributing poisoned 
air, which any defect in plumbing or accident in the water 
or soil pipes might give rise to. It is also pointed out tbat 
such structures have a baneful effect in shutti ng out su nshine 

vals in our smaller cities and ob

constructed ,  which , propelled by several locomotives, are l scnre country towns . Cllurches, and particularly those located 
capable of penetrating and clearing away huge quan tities of in country town s, are too often built of the cheapest and 
&now from the line, through which n o  locomotive un- weakest ma terial , and presen t  strong temptations  to the in
aided could possi bly force its way by itself. Many of the herent lovers of fires and easy prey to the fire fiend . ClJ u rch 
locomotives are fitted, in event of emergency, w ith sm all societies owe it to themsel ves to pay more atten tion to tile 
snow plows of sheet iron , sharp edgerl and backed with building of their edifices as well a� to the prevention of fire. 

stout timbers. These, however, frequent ly prove insuffi- _ , • , .. 
cient, and passengers have to turn out of the carriages to THE will of the late Sir W i l liam Siemens covered per-
assist in shovel ing the snow off the line. Tlle plow in our sonal estate of the value of £1l82, OOO. The testator makes 
engraving, however, is a far more serviceable apparatus, p rovision by his w ill for the carrying on, under the same 
and with good steam power behind it can clear away a great management as during his lifetime, of his civil engineering 
deptb of snow off the track. -London Graphic. business, including his patented inventions. 
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Electric Lighting b y  Primary Batteries. FIRE ESOAPE. 

We have no wish to discourage inventors of primary hat- A frame made of iron or steel bars is pivoted to eyebolts, 
teries, bl1t, on the cont.rary, we would urge t.hem to renewed B, projecting from the wall of the building such a distance 
exertion, for there is a large and we believe remunerative below the window that when the frame is held against the 
field before tbem. But let them not spend their time in at- wall its outer edge will be helow the sill, as shown in Fig. 
tempting impossibilities, or in writing treatises to demon- 2. Strong wIre netting is secured to the frame, whose outer 
strate facts which were published thirty years ago with I end is curved upward. OiJains, D, are secured to tiJe outer 
muciJ greater minuteness and accuracy. It is not the cost corners of tiJe frame and to the wall or windo w frame, to hold 
of the zinc  whi ch has hitherto preven ted the use of batte- the frame in a horizon tal position w hen lowered . A brace 
ries, but the expense of the liquids, whiciJ generally increases rod, E, pivoted to the middle of the outer edge of the frame, 
as that of  the zinc diminishes, their acid nature and un- rests on a projection, F, of  the wall. Secured to the frame 
pleasant fumes, and, above all, the un mechanical construc- is  a chain or rope ladder, G, which is folded and hel d 
tion of the cell s  and the difficulties caused by corrosion, withiu the frame when the latter is not in use. When the 
creeping, leakage, and the like. A battery which was free frame is swung down the ladder will unfold and the free end 
of these objections would have an extensive sale for electric wi ll pass down to the ground, or to a like fire escape at the 
lighting. 

The reason that isolated installations increase so slowly is 
the prejudice people feel to introducing gas or steam engines, 
with their attendants, on to their premises, far more than 
on account of thei r cost, and if these could be replaced hy 
a series of boxes which would only need skilled atten dance 
once in three months (say), we shouid find a rapid increase 
in electric l ighting, eve n  if the cost were double 01' three
fold that of gas in large towns . -Engineming. 

.. . . , .. 
" PERCENTOGRAPH." 

The device show n in the accompanying engraving is for 
reducing common fractions to decimals, and is particularly 
designed to be u sed by railroad and otiJer transportation 
companies for determining percentages and proportions in 
dividing rates, revenues, or expenses on the basis of mileage ; 
,but the uses to which it m ay be put are extensive, as will be 
readily seen from the description.  

A stationary triangle, A,  h a s  a percentage scale, B,  arranged 
along its hypothenuse ; a similar triangle, 0, is fitted to slide 
in tiJe . fixed triangle, and is likew ise furnished with a scale, 
D, on its hypothenuse, which represents a series of numbers 
the percentages of wh\ch are to be ascertained. The num
hers in the scales, B and D, increase from the right upward 
to the left. the former exten ding from ° to 100 and the latter 
from ° to 1, 000, or from ° to any number higher than 1 ,000 

according to the value given to the graduations ;  thus, if each 
graduation is made to count 2 instead of 1, the scale D will 
indicate 2, 000 as the highest number. In the engraving the 
scale D is marked off to in dicate both 1 , 000 and 2, 000 at the 
end, two sets of numbers being used, one d ouble the other, 
to mark the graduat ions. WiJen the scale D is moved 
against the scale B the graduations will exactly register 
w ith each other, and tiJe percentage numbers will correspond 
with the numbers whoee percentage of 1 . 000 or 2,000 they 
represent. 'rhe base of the movable triangle is provided 
wit h  a slot, E, and a set screw by means of which it may be 
adjusted and held i n  any given position . 

'1'he vertical side of the stationary triangle is provided 
w ith a st-¥etched cord, G, or equivalent device . which serves 
as a marker  on the scale D. This cord is connected to set 
screws, H I. and iS aJTanged at right  angles to the base of the 
t.riangle. A second cord, K, is attached to a collar loosely 
mounted on the pin, I, and its other end is attached hy a set. 
screw, 0, to a sl ide that moves on a segmental bar, Q, the 
circle of which is drawn from the pin, I. This cord is used 
to mark t he percentage on the scale, B, and also to mark the 
numbers on both scales. 

' 

If it be desired to ascertain the relative proportion of rail
road lines, in interest aggregatiug 8ay 1 ,400 miles, 
move the scale D until 1,400 intersects cord G on 
its upper edge, then tighteu set screw. The cord 
K is then moved until it  in tersects tbe  n umber of 
miles of road forming a part of the 1,400 miles, 
wheu the relative proportion wil l  be in dicated on 
the stationary scale, B. Thus, if cord K be moved 
until it intersects 490 miles, t he scale B will indi
cate 35 per cent ,  and remaiuing distance, 9 1 0  miles, 
in proportion, forming the total 100 per cent. From 
th is  it is ohvious tbat the percentage which any 
part of 1, 400 hears to the wbole will be ind icated on 
the scale B by moving the cord K to the number 
of miles required (of the 1 , 400). 

In many instances there are roads which from 
their position deman d an arhitr�ry proportion, and 
will not prorate on mileage basis. The percento
graph provides for this emergency. For instance, 
if l ine Springfield, Mass. , to New York' demand 20 
per cen t  of any rate on business to Petersburg, Va. , 

2 .  

EYL'S FIRE ESCAPE. 

next window below. Persons fleeing from the fire step on 
the balcony formed hy the frame and netting, and then de
scend by means of tlte ladder. Fig. 1 is a perspective view, 
showing the escape in position to be used, and Fig. 2 is a 
sectioual view showing the fire escape folded agaiust the 
wall. 

T h iR invention has been patented by Mr. Emil O. Eyl, of 
Jefferson Oity, Mon tana. 

Inventions of" a Half Century. 

" The number of inven tions that have been made during 
the past fifty years is unprecedented in the history of the 
world. Inveutiori s of benefit to the human race have been 
made in all ages since man was created ; but looking back 
for half a hundred years, how many more are crowded into 
the past fifty tban into any other fifty since recorded his
tory ! The perfection of  the locomotive, and the now 
world .. trave:·sing stea:mship, the telegraph, the telephone, 
the audiphone, the sewing mach i n e, the photograph, chromo
lithographic printing, the cylinder printing press, the ele-

TUCKER'S " PERCENTOGRAPH." 
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sion of machinery by electricity is even no w clearly indi
cated by the march of experimen t. 

" There are some problems we h ave hitherto deemed im
possible, but are the mysteries of even the most improbable 
of them more subtl e  to grasp than that of the ocean cable or 
tha t  of the photograph or telephone ? We talk by cable 
with an ocean rolling between ; 

-
we  speak in our v�ices to 

friends a hundred miles or more from where we articulate 
before the microphone. Under the blazing sun or July we 
produce icc by chemical means, rivaling the most solid and 
crystalline prod uction of nature. Onr smgeons graft the 
skin from one person's arm to the face of another. and it 
adheres and becomes an integral portion of the hOd

'
y. We 

make a mile of white print i ng paper and send it on a spool 
that a perfecting printing press un winds and print.s, and 
delivers to you, folded and counted, many thousand per 
hour. Of a verity this is the age of in vention , nor has the 
world reached a stopping place yet. " 

... . .  , ... 
Rotary and Reclprocatfng Steam Engines., 

In a recent letter to the Tribune, Prof. R. H. Thurston, of 
tbe Stevens Institute of Technology, gives the following : 

I It is assumed that the reciprocating e ngine is essentially 

I
, defective ; that the conversio l l  o f the reciprocating motion 
, of the p iston into the rotary motion of tbe crank and fly-

wheel involves, necessarily ,  some appreciable l oss of power 
and efficiency ;  that the variation of speed of the recipro
cating parts, fro m  a state of rest at the " dead points " to 
maximum velocity at half stroke, must necessarily cause 
loss of power, increased wear and tear, and dangerous im
pact at higb speed, and must thus restrict, to a very serious 
extent, the development of greater power by the adoption 
of higher velocities of piston: It is these n ot ious which 
have been the usual stimulns to in ven tors who have, during 
tbe past century, been endeavor i ng to produce rotary en
gincs capable . of competing successfully with the alwllYs 
standard reciprocating machine. The patent records teem 
with such devices, many of them ingenious, more of th r m  
crude and unmecbanicaI. 

Rotary engines have usually proved to be wasteful in  
their use of  steam, subject to rapid depreciation in power 
and efficiency, and to great loss of power b y  friction of 
working parts. Engineers are, therefore, likely to look 
with iuterest, and with a little surprise, upon a motor of 
this class w hich is not subject to these defects, even though 
it may not prove to be the snperior of the best engines of 
the more common type. 

But the assumed objections  to the reciprocating form of 
steam engine are, to a considerable extent, imaginary. The 
conversion of a reciprocat i ng motion into rotation does not 
n ecessarily involve loss of power, and need n ot, and in good 
engines does not, cause objectionable jar 01' injury of the 
working parts. The limit to t.he increase of speed of the 
modern " h igh-speed " engine is  not set by the d ifficulties of 
the kind above described met with in its operation, but 
rather by the impossibility of carrying more than a certain 
amount  of power through fast running machinery with ab
solute cert ai nty that lubrication lIlay be secured, without 
interruption for an instant, day after d ay, indefinitely. The 
inertia of parts, wbich has been so generally assumed to be 
detrimental to the action of t he machine, has an equilibrat
ing effect with the irregularity of steam distri bution due to 
the expansion of tlte steam; and this balance may be ad
justed for speeds greatly exceeding even the highest attained 
by the most radical of the high -speed engine builders of the 

day. The rotary engine  has not, therefore, the ad
vant'tge in this respect claimed for it in the past by 
many engineers as well as by nonoprofessionals. It 
has, however, evident advantages which have been 
hitherto more than compensated by the apparen t 
impossi hility of securing that economical distribu
tion of steam which is easily and satisfactorily ob
Lained in the standard forms of engine, and by the 
failure of nearly every form of rotary, in competi
tion with the reCiprocating engine, when compared 
with respect to freedom from internal friction and 
leakage of steam past the piston. It is always safe
for the layman , when asked to put his capital into 
rotary engines, to assume that the machine possesses 
these defects to a fatal extent, unless the contrary 
has been proved to be the case by careful tests 
made by engineers of known skill and integ. 
rity. 

The engineer is, therefore, pleasantly surprised 
when he finds one of this class of engines doing good 
work, and he will be still more pleasantly surprised 

. when he finds the difficulties which have hitherto 
been met, in the endeavor to secure good steam dis
tribution, high economy, and perfect regulation, 

, thus leaving 80 pel' cent for l ines New York to 
Petersburg, Va. , move the cord K until it intersec t s  
8 0  per cent  on the scale B ,  then move scale D until  
388 miles intersects cord K (distance N. Y. to  
Petersburg, Va. ), then move cord K until i t  inter· 
sects 98 miles (N. Y. to Philadelphia), and scale B will 
show 20 '2 per cent ;  and so O il  each road its propel' propor
tion of the 80 per cent, as indicated. 

Further in format ion may be obtained from the patentee, 
MI" S. J. Tucker, of Richmond, Va. , or from Mr. M. S. 
Foote, of same pl ace. 

such as is seen in the best reciprocating engines, 
vator for hotels and other ma[JY storied buildings, the cotton 1 combined witli the undeniable special ad van tages of the 
gin and the spilJning jenny, the reaper and mower, tile rotary engine. 
steam thrasher, the steam fire engine, the improved process These latter impediments being overcome, the rotary 
for making steel, the appl i cation of ch loroform and ether to will supersede the reciprocating engine, but I think 
destroy sensibility in pai nful surgery cases, and so on not till then,  except for very small powers. Our small 
through a long catalogue. Nor are we yet done in the field reciprocating engines . do not compare favorably with 
of invention and d iscovery. The application of coal gas larger sizes, in respect either to economy, exactness of  regu
and petroleuUl to heating and cooking operations seems to lation,  or power pel' poun d  of weight of machine. They 
be only trembling on the verge of general ad option ; the in- are usually ca.pable of great improvement, but a small 
troduction of steam from a great central reservoir to general machi n e  of th i s class will probably  never do as good work 
use for heating and cooking has been in part a success ; the as a l arge one. For the present, at least, the best rotary 
navigation of the air by some device akin to our present engines must compete solely with the smaller reciprocatin,i:' 
balloon would also seem to be prefigured, and the propul- engines. 

THE relative efficiency of electricity, gas, and oil, for use 
in l ighthouses, is heing tested in England ,  where the Trinity 
Board has selec�ed certain mnges ahout three miles inland 
from the 80uth Foreland l ighthouse as lines of ohservation, 
along w h ich measurements are to be made. These experi· 
ments are expected to last several months. 
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TKE FLOATING STEAM: FIRE ENGINES OF NEW YOU. 
The immense value of the property lying along the imme

diate river front of this city, comprising storehouses, docks, 
and vessels and their cargoes, and the impossibility of 
effectually guarding it against firo, because of its inaccessi
bility except from the shore side, made imperative the 
adoption of some m eans of protection from the water side. 
Several years ago the steam propeller Wm. H. Havemeyer 
was equipped for the service, and, with steam constantly up, 
manned by an efficient and well trained crew, has never de
layed responding to an alarm. It is difficult to estimate the 
importance of the services rendered by a boat of tbis de
scription in confining a fire to the locality in which it started, 
yet this is one of tbe most .essential duties of tbe ri vel' brancb 
of tbe department. But some idea of tbe work required 
may be formed from the fact tbat during the year 1883 this 
boat responded to 139 alarms. At tbe warehouse fire in 
East Street, wbich began January 14 last,  tbe pumps were 
running full capacity for .3 days, a nd tbe boat was kept on 
duty for 19 days, during wbich sbe worked for 413 bou rs. 

But the territory to be protected is large, and la�t year a 
second boat-tbe Zopbar Mills-took its station on tbe 
river. This boat is larger tban the Havemeyer, and fur
nished witb more powerful macbinery, yet the general 
plans of the two do not vary essen tially. They look like 
large tugs. 

Tbe Havemeyer, sbown on the left in our engraving, is 
115 feet long, is built of wood, and is provided w ith two 
double pumps of tbe Amoskeag pattern, of 5 incbes diame
ter by 12 inches stroke, so arranged as to be worked either 
combinedly or independently. There are eight streams, all 
or any of which may be used, arranged to deliver from 
either side of the boat. Wben working full capacity, tbe 
pumps will delivtr 1 , 400 gallons of water per minute, which 
is [\bout equal to five first-class fire engines. 
. The Zopbar Mills has an iron bull, is 126 feet lon�, and 

has two pairs of duplex pumps 7� inches by 9 incb�s, witb 
steam cyl inders 16� inches diameter. These engines will 
throw 2,200 gallons per minute through eight pipes, and will 
throw a two-in ch stream 300 feet. 

Each boat has a boiler capacity in excess of that required 
for pumping, in order that she may be propelled at the same 
time her pumps are in operation .  The speed is about 12 
miles per hour. These boats have delivered a large stream 
through 1, 000 feet of hose. The Havemeyer is kept at the 
Battery and the Zophar Mills at Thirteenth Street .  
North River. 

Our engraving vividly illustrateR a fire where the services 
of these boats could not be replaced-a fire in mid-stream, and 
almost directly under the flooring of the great suspension 
bridge. On the morning of December 13, 1883, the double 
deck ferry boat Garden Oity, plying between James Slip, 
this city, and Long Island City, was discovered to be on fire 
just after she had left her pier on the up trip. The super
structure being light wood the flames spread rapidly, and the 
upper deck was enveloped before help arrived. Streams 
from several tug!! which happened to be in the vicinity were 
turned upon ber, and the progress of tbe fire was considera
bly checked, but not until the arrival of the Havemeyer was 
there a sufficient supply of water to confine the fire with any 
degree of certainty. As soon as possible the boat was towed 
to the shore, where fire engines were wait ing to lend their 
aid. As it was about noon there were but a few passengers 
on board, all of whom escaped without injury. 

The small engraving represents the engine room of the 
Havemeyer. 

Tree Pla.ntlng. 

So small would be the money outlay, so inconside rable 
the labor requi red, to insure for the next generation a wealth 
of timber land equal to that of which we have the benefit, 
and sh ade and shelter trees in even more adequate supply,. 
that it is a great wonder to us, amid all tbe forcible facts 
brought forward against the rate at wbich forest destruc
tion is going on, there has been no more general movement 
iu £avo,· of tree planting. In Germany and Austria, for up
ward of half a century, the number of trees planted bas 
borne a good proportion to those annually cut down, and it 
is certain that this is the case now, year by year. In France, 
Italy, and England, also, tree cultivation is n ow general, 
and is held to be a most important matter of public concerti. 
But bere, with tbe characteristic improvidence which has 
come to be considered a marked feature of American char
acter, we are destroying our great virgin forests with a ra
pidity never before equaled in any other country, and with
out taking any measures to insure their future growth. 

.. 4 .  � • 
Spnrlous TartlU" EmetiC. 

M. Castelhaz has in a recent circular called the attention 
of consumers to the sophisticated, or rather spurious, sam
ples of antimony potaRsi um tartrate now in market. This 
compound is used on tbe large scale for fastening certain coal 
tar colors u pon cotton, and being of course costly the attempt 
has been ruade to employ the corresponding oxalate as a sub
stitute. The effects of tbis new salt both upon the fiber and 
upon the colors are not in all cases satisfactory, and its ad
mixture with, or clandestine substitution for, the double 
tartrate is certainly a fraud. For its detection the following 
simple test is proposed : A portion of the sam ple is dissolved 
in distilled wal er, acidified with pure acetic acid, and a 
solution of calcium chloride is added. If an oxalate is pre
sent a white precipitate is formed, whil e in case of a genuine 
double tartrate the solution remains clear. 

Women as Inventors. over 50, 000 windows were put in according to his sugges-
A writer in the North American RefJiew gives tbe follow· tiGns. He was also very active in establishing the system of 

ing list of inventions recently patented in the United States public vaccination . Dr. Harris was identified with the As
by women. But the writer has omitted from his list a large sociation for Improving the Oondition of the Poor, and was a 
number of patents which bave been granted to the fair sex, member of the Oounty Medical Society, the New York 
some of which have proved of consid erable value to the Academy of Medicine, the Physicians' Mutual Aid Associa
patentees. tion, the Society for the Relief of Orphans and Widows of 

The writer commences his l ist with a spinning machine Medical Men, the Medical Jowrnal Association, and the Pub
capable of running from 12 to 40 threads ; a rotary loom lic Health A.ssociati on of New York. He was also an active 
doing three times the work of an ordinary loom; a chain or honorary member of various other associations and 80-
elevator ; screw crank for steamships ; a fi re escape ; a wool cieties in this coun try and Europe. He was consulting 
feeder and weigher, one of the most delicate machines ever physician to the country branch of the Nursery and Child's 
invented, and of incalculable benefit to every wool manu- Hospital. He was a voluminous writer of works on san itary 
facturer; a portable reservoir for use in case of fire ; a pro- and philanthropic subjects and also on questions relating to 
cess for burning petroleum in place of wood and coal for vital Rtatistics. 
steam generating purposes ; an improvement in spark ar- .. I '  • ..  
resters, to be applied to locomot.ives ; a danger signal for lU:Uk Diet in Bright's Disease . 

street crossings on railways ; a plan for heating cars without Since we know not at present any drug tbat possesses 
fire ; a lubricating felt for subduing fdction (tbe la;;t five all therapeutic value to any marked extent in this terrible and 
bearing upon railroad travel) ;  syllable type, with adjusta- btal disease, and since it is daily making sad havoc among 
ble cases and apparatns ;  machine for trimming pamphlets ;  human beings, and principally among that class who, by 
writing machine ; signal rocket used in the navy ; deep sea I reason of their valuable public labors, are particularly 
telescope; metbod of deadening sound on elevated railways ; necessary to the welfare, of the world, therefore, it. hecomes 
smoke burner ; bag folding machine, etc. Many improve- a medical question of paramount interest that we should 
ments in sewing machines have been made by women-as, a discover some potent metbod of combating this very preva
device for sewing sails and heavy cloth ; quilting attach- lent di �ease. Some years since Carel first called attention 
ments ; the magic ruffier ; threading a macbine when it is to the treatment of Bright's disease by the use of a milk 
rnnning ; an adaptation of machines for sewing leather, etc. diet, and since then Duncan, as well as mllny other promi
This last was the i nvention of a practical woman machinist, nent physicians, has written on this subject. 
who for many years carried on a large harness manufactory We have ourselves seen some remarkable resul ts follow 
in New York city. The deep sea telescope, invented by this treatment, while Dr. S. Weir Mitchell, of our city, is 
Mrs. Mather and improved by her daughter, is a unique and now quite an enthusiast on this subject. This m ethod of 
important inven tion, bringing tbe bottom of the l argest treating a formidable disease has received sufficient dis tin
ships to view without the expense of raising them into a dry guished indorsement to recommend it seriously to our 
dock. By its Illeans wrecks can be inspected ,  obstructions notice. We would, tberefore, ask all physicians who read · 
to navigation removed, torpedoes successfully sougbt for, tbis article to 1:ry this method of treatment and to furnish us 
and immense sums annually saved to the marine service. A with their experiences ,  which we will publish. Tue  mi lk is 
macbine which, for i ts  complicated mechanism and extraor- used thoroughly skimmed and entirely freed from butt 'T. 
dinary i n genuity, has attracted much attention both in this To procure the best resul ts, it bas been advised that the 
country and Europe, is that for the manufactm e of satchel- patient shall restrict himself absolutely to milk and continue 
bottom paper bags. Many men of mechanical ge nius long the treatment for a long time. If it disagrees with tbe sto· 
directed their attention to this problem without success. mach (as it will in some cases), Dr. Mitchell advises that the 
Miss Maggie Knight, to whose geuius this ma Jhine is due, patient be put to bed and the treatment commenced with 
it is said re fused $50,000 for it shortly after taking out her tablespoonful doses , to which lime water is added, until the 
patent. Miss Knight has · since invented a machine doing stomach tolerates the milk, when from eigb t to ten pints 
the work, the writer says, of 30 persons in  foldiug bags, and daily sh ould be taken, and absolutely nothing else. The 
herself superintended the erection of the maChinery at sanction of such a dist inguished physician as Dr. Mitchell 
Amherst, Mass. forces us to seriollsly consider the merits of this treatment, 

_ • • •  • and we trust to receive tbe experience of all readers of thi s  
An Electrle Mlcrotlcope. journal who may bave cases of Bright's disease to treat .. -

A number of gentlemen lately assembled at the exhibition Med. and Burg. Reporter. 
court of the Crystal Palace, by invitation of the di- ------_ _. • •  '-+I�"_-----
rectors, to witness the first repreRentation in England of Le8 Built lJp Wood. 

InvillZbles, an exhibition of natural objects magnified and dis- Several thin sheets of wood-they are called veneer�, 
played by means of the great electric microscope. The ap- though tbey are sometimes an eighth of an inch thick-are 
paratus used in the exhibition is the invention of Messrs. glued one upon another, wIth the grain of each sheet cross· 
Bauer & Co. , and Le8 Invi8ible8 has quite recently attracted ing the grain of the sheet next above or below it at right 
a good many visitors to the old Comedie Parisienne, where, angles ; and, wben the whole complex fabric has lost all 
a� well as at the Athenreum at Nice, a series of representa- power of resistance through being alm ost saturated with 
tions bas been given. The invention may he described in a steaming glue, it is pressed into an almost homogeneous 
few words as bei ng the application of electric light to the board . withou t  any cleavage Whatever, and so witbout 
microscope, and the result, so far as the spectacle is con- possibility of splitting. Every sort of wood. of course, can 
cern ed, is a sort of improved and. enlarged magic lante rn. be built up. The inside layers can be cheap and the outside 
Every one is familiar with the former exhibitions at the choice. No matter whether or not tbe different sheets 
Polytechnic and elsewhere of the animalcules in a drop of naturally swell and shrink evenly together. They are too 
water, magnified and thrown, by the aid of the lime light, on thin to exert mucb force. Th eir separate identities are lost 
to a white screen. Precisely the same sort of effect was pro- in the common and overmastering union. The advantages 
duced on Saturday by Mr. F. Link, the London agent for of economy, strength in every direction, and i m munity from 
Messrs. Baner & Co.,  with this difference, that the magnify- cracking are enough to give the fabric the readiest possible 
ing power was enormously in excess of that attained in tbe acceptance for whatever uses it may be adapted. It is 
old magic lantern entertainments. The electric microscope already in use for broad, flat surfaces in cabinet work, 
has, in fact, made it possible to exhibi t in a most. attractive especially where strength or perman ence is wanted. It 
form the appearances presented by minute natural objects already competes with canvas for the use of artists, and 
when placed under the most powerful magnifying glass. with bi nders' board for book covers. Its availability for 
Indeed. the difficulty with wh ich Mr. Link had to contend any purpose appears to be a matter of expense and skill
on Saturday was the smallnes s of the screen u pon which his never of quality. That it will be adapted to many uses not 
pictures were thrown. For instance, only a small section of now thought of is as sure as the i n ventive fertil ity o f our 
a butterfly's wing could he sbown at a time, although t he mechanics. 
screen was as large as the size of the entertainment court -----_ .. �' ... H.� __ - ,----
would permit, while the living organisms in a spot of water Wej�hlnll: Silve r Dolla.rs. 

and the mites in a smu.ll piece of .  cheese were enlarged until In the mint at San Fmncisco there are fifty women em-
tbey presented a perfectly appall ing �pectacle to a timid ployed at a salary of $2. 75 per day. The hours are from 
mind. The capabilities of the apparatus may be imagined nine  o'clock in the morning until four in the afternoon, 
from the fact that t.he eye of a fly was presented in a form with the exception of Saturday, when work ends at two. 
no less than four million times it& natural size. The elec- Their husiness is to weigh tl> e  gold and silver after it b as 
tric microscope, wbich is worked by an ordinary primary been rolled , annealed, cut, and washed, and they are know n  
battery, may b e  said t o  have extended almost indefinitely the a s  adjusters. Each piece should weigh 412� grains for a 
possibilities of presenting in an at.tractive and instructive silver dollar to be up to the standard, a slight discrepancy 
manner the wonde�ful facts of natural sciellce. being allowed on either side. If a coin is found to be out-

• • • , • side the limit, it is returned by the adjuster ;  if too ligbt, it 
Death oC Dr. Ellsha Harris. is condemned, and must be remelt ed ;  if too heavy, it is 

Dr. Harris, the Secretary of the New York State Board of filed to its proper weight. 
Health, aged 60 years, died in Albany, January 31, from -----_ ... _I .... H • .-..------
peritonitis. In 1855. he was placed in charge of the New The B els Telephone oC 1864. 
York quarantine, the details of whose system he perfected ,  Mr. H. F. Peter is a teacher of music in the vi l lage of 
establishing in 185·7 the floating hospital below the Narrows Fl' iedrichsdorf, Germany, which was for many years the 
During the Civil War he was a member of the National San· home of Philipp Reis, and which contains tbe Garnier In
tary Commission, anti devised the railway ambl\lance, afte stitute, where he was instructor in pbysics. Herr Peter 
ward [\dopted in the German army. Dr. Harris has been co - states that he was present at Reis' experiments, and can 
spicuously active as a member of the city and State Boar s I testify that audible speech was a ctually reproduced by his 
of Health, and in 1869 took a leading part in mak ing the fi t I telephone. He says that many members of the " Physij 
thorough tenllment house sanitary snrvey in New York ci 

.
. kalischer Verein," of Frankfort- on-the-Main. were als� 

In the way of compulsory ventilation of dark bedroom , .. present. 
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Til e LUe Line Mortar for Ships. 

To tlw Editor of the ScientijW American: 
In your Feb. 2, 1884, number, " Life Saving Appliances 

at Sea, " I was very much impressed with tbe idea you brought 
out of how impotent the saving appliances are in a heavy 
sea. 

It appears to me, that the first piece of apparatus a ves
sel should possess would be a mortar for throwing l ife 
lines ; it could always be loaded, fuse, hammer, cap, and 
l ine attached, and ready to be fired in a few seconds. 

All the life saving stations are equipped with a lllortar, 
and are found to be of great use. It would be so much 
easier and sure to throw a line to the shore than from 
the shore to vessel. 

If a wreck occurred at some di,tance from a station, a 
line could be thrown from the vessel and passen gers landed 
before the apparatus could be brought from the station. 

Equally important, at sea, to make eonnection bet ween 
two vessels wben the sea is very rough, in which a boat 
could not live. A. S. P. 

Paterson, N. J. , Feb. 4, 1 884. 

.. . . .  ., 
" PneulDatic Propul sion " Revised. 

1'0 tM Editor of tlw Scientific American : 
In your paper of February 2 Mr. Henderson takes me to 

task for my " erroneous ideas as to the action of the air on 
the water. " Now, I am very ready to acknowledge my 
errors ,  but I am also very ready to stand up for the right ,  
and,  inasmuch as your correspondent did not  succeed in 
striking one of  my manifold delinquencies, but  took that 
whicb was just the reverse, he was not successful in  bis 
criticism. 

He says " the air O I l  escaping from tbe n ozzle would pass 
along bf'tween the keels in a solid body, " and in this way 
the frictiou caused by thc air, " instead of assisting to propel 
the boat forward , would bc retard ing its progress. " At that 
rate al l I have to do is to turn thc nozzle forward and try to 
drive the boat astern, and away she goes ahead, which was  
the very thing we were trying to do .  I bad not thought of 
that. 

But, in simple fact, the wholc operation is very different. 
When the jet from tbe pipe strikes the water its force is ex
pended upon tbe mass of the water, which is practically a 
fixed body, and as action and reaction are equal, and the 
boat movable, tbe latter is driven forward on her course. 
She passes over thc cxpelled air ,  but it is air at rest, for all 
its force has been expended u pon the water and it simply 
StoP8. Tbe difference in the friction of the boat against this 
air and the adjacent water will be in favor of the air, thougb 
it will be very sl igbt.-Try again. There is abuudant room 
for criticism, but it needs to come in a different line. 

A. 
:ii!xhibitioll oC AlDeJ'iean Machinery in Corea. 

To the EdUor of the ScientijW American : 
Your numerous readers will no doubt remember the late 

visit to Washington, Ne w York, and Boston, of H. E. Min 
Yong-Ik, the  Corean Minister. He has  just sailed from 
Marseilles, in  the  United States steamer Trenton, via Suez 

ed to give any further information in my power that may be 
required, to assist in the opening up of the future trade be
tween Corea and tbe United States. 

Yours faithfully, 
EVERwrT FRAZAIl. 

73 South Street, 
New York, Feb. 7, 1884. 

BoilInl:; oC Oxygen. 

In a paper presented to the French Academy, M. S·. 

Wroblewski refers to his experiments in the liquefaC!t ion of 
oxygen ,  and attempts to make use thereof as a refrigerat
i ng agent. This he foutJd  to be exceedingly difficult, owing 
to the necessity of using the liquefied oxygen in closed ves
sels of great strength, and tbe very short durat ion of the 
ebullition. By means of a thermo-electric method tbe author 
was able to get an approximate mea s urement of the 
temperature at which l iquefied oxygen ·boils when tbe prcs
sure is suddenly released, which is stated to be -186° C. , or 
302 '8° 1<'. below zero. This is probably the lowest tempera
ture ever recorded. 

Tbe author subjected nitrogen, after being compressed, 
to the action of this extraordinary cold. W heu the nitro
gen was then allowed to expand a li ttle, it solidified, and 
fell l ike snow in large crystals. 

--------.� .. ��, .. �----------
Chaperon and Lalande's New Battery. 

In this form of s ingle fluid battery, oxide of copper and 
metallic zin c  are subjected to the action of a solution of caus
tic potasb. Its con struction is thus described il;l. the Poly tech
niscM8 Notizbllztt: 

The oxide of copper is put iu au open box of sheet iron 
which sits on the bottom of the glass jar, and to it is riveted 
a copper wire insulated with India rubber. This constitutes 
the positive pole of the battery. The negative pole consi�ts 
of a half inch cylindrical bar of amalgamated zinc coiled 
into a spi ral, and fastened to tbe lid so as to rcmain su pended 
some distance above the box of oxide of copper. The up
per portion of the zinc, where it rises to the lid, i s  covered 
with India rubber tubing, so that  it may not b':J in contact 
with the liquid. The exciting fluid consists of a solution of 
30 or 40 parts of caustic potash in 100 parts of water. Potash 
is preferred to soda, although tbe latter is cheaper, owing 
to the tendency of soda to effloresce. To prevent absorption 
of carbonic acid from the air, the jar must be provided with 
a close fitting lid or cover. 

A mong the advantages claimed are thesc, tbat the contact 
of tbe iron with the oxidc of copper depolarir,(ls the positive 
elcctrodtJ. The reducf'd copper ran be easily oxidized ngain 
by exposing it to damp air. If a current from a dynamo be 
passed through thi s  battery in the opposite direct ion,  the re
duced copper will absorb oxygen, the dissolved zinc will be 
again reduced, and then regenerated. THe n ew element is said 
to be very constant. One of t.hese was used to ring a bell at 
the Vienna exhibition from beginning to end, with no other 
attention [han the replacing of the evaporated water from 
time to time. A picture of the battery may be seen in the 
journal above referred to, in wbicb the pecul iar arrangement 
of the zinc pole is shown, but other forms will probably be 
found to answer as well. 

Canal, for his home in the far East, after a short visit to Producti on oC Iron and Steel. 

Paris ana London ,  upon special invitation o f OUl' Govern- The total production of pig i ron in the United States in 
ment, through the courtesy of tbe President. 1883 was 5, 146, 972 net tons against 5 , 1 78, 122 net tons for 
I As the spedal en voy and representative of the Tah Cho- the previous year. The past year was one of low pl'ice�, 
sun Govern lllen t, and president of the agricultural depart- hut not of greatly reduced production. The American Iron 
ment, his excellency takes a deep in terest in the exhibiti  on and Steel Association has - received complete statistical re
or museum being formed in Seoul, the capital of Corea. port s from the companies owning the fifteen Bessemer steel 

In connection with tbis exhibition will bc established an works in operation in the United States in ] 883, from which 
agricultural park for the practical d i splay of  the various it is learned that. the quantity of Bessemer steel ingots pro
descriptions of farming, mining, and geological implements, duced last year was 1 , 654, 627 net tOllS against 1, 696,450 tons 
machinery, etc. in 1882. This is a much smaller decrease thalJ has been 

Beforc his departure from this country, the mi nister de- generally supposed. It was,  however, the first decreaHe 
sired that I should take steps to make known to our man u - that bas occurred in the history of the Bessemer steel in
facturers and bus iness firms gen eral ly the desire of his gov- dustry in th is  coun try. The qu antity of  Bessemer stecl rail s  
ernment to  bave exhibits sent  out, of such goods as may be  I produ ced i n  1883 by fourteen of the works referred to (the 
adapted to the wan ts of an Oriental people, largely depend- other company n ot producing rails) was 1 , 253,925 net tons 
eot  upon agricultural and IJ?echanical pursuits for their against 1 , 334, 349 tons prod uced in 1882, showing a decrease 
daily living. Up to tb e present time there has been no f av- of 80,424 tOllS. 
orable opportunity of shipping to Shnnghai and Corea by Great Britain's exports of iron and  steel to the United 
steam. The new American steamer San Pablo,  to leave States,  in Decembcr last, show a falling off of 12,908 tons, 
New York about the 25tb of Feb. for Shanghai direct, via as compared with similar exports in November. For the 
Suez Canal ,  offers a very favorahle chance to intending sh i p- year 1883 t h ere was a decrease o f  506, 929 tons as compared 
pers, both as regards time a n d  reasona ble rates of  freight. with s i milar exports to the United States in 1 883, the exports 
Tbe San Pablo should arrivc at Shanghai about the 10th of being 688, 187 tons for 1883 ag'li nst ] , 195, 116 tons for 1882. 

May, and the good s �hould reach Corea about the 1st of Our imports of iron and steel in December were less than in 
June. any month since July, 1879. 

At Shanghai the steamers of the China Merchants' Steam
sbip Company, lpaving' every few weeks direct for In-chun, 
the seaport of Scoul ,  will take these exhibits; and, as I am 
idormed by the State Department,  t.he freight charges from 
Shanghai to Seoul will be borne by the Corean Govern
ment. 

All exhibits will be catalogned in English and Chinese, 
having the names of contributors or manufacturers attached. 
The Tah-Chosuu Government should have the pri vilege of  
purcha�ing these exhibits: at the invoice prices, for  pH r 
poses of early introduction among its own people. 

My fi rm at Shnn,!dmi-Frazar & Company-wil l take 
charge of any goods, for transshipment to Corea, under in
struetions from sbippers hel.·e. 

On behalf of H. E. the Corean Minister, I shall be pleas· 

.. � . . . 
Novel 'l'herlDolDeter. 

Tbe ordinary mcrcu rial thermometer is, as is well known,  
based on the d ilatation of bodies by the actiou of heat, and 
on the d ifference of dilatation bet ween mercury and glass. 
A new thermometer, in which th e mercury column s inks 
with a rise pf temperature , has, I l l orcover, been in troduced 
by M. D. Latsch inoff, who has ba�ed his instrument on the 
discovery of Kohlrausch that the coefficient of d ilatation of 
ehonitc is greater than that of mercury. Latschi n off has 
made thc rescrvoir  of his thermometer of ebonit.c, and the 
result is that the level of the mercury falls in it when the 
temperature rises, and,  on the contmry.  rises when the tem
perature falls. A rise of 20 degrees ,Cent. Jowers the mer· 
cury 25 millimeters. 

1 0 1  
1lIlcro-OrganislDs and Disease. 

The public generally was not a little surprised wben , 
something over two years ago, a German professor an
noulleed tbat be had made such progress in the microscopi
cal examination and cultivation of different  forms of bac i l l i  
and bacteria as to lead to tbe  hope that thereby a means  
might be found of  checking consumption,  typhoid fevpr, 
and many other diseases, when established , or for their pre
vention, as small-pox is so largely preventable by vaceina
tion. Since that time European savants bave been yet 
more diligently following up this l i ne  of in vestigation ; 
many different forms of micro-organisms have been suc
cessful ly cultivated and made to assume widely d ifferent 
variations, so tbat one which was a virulent poison in one 
form, for a part icular organization ,  might be innocuous to 
anotber, and vice versa. The end sought i n  these investiga
tions is to so trace the immediate causes and propagators of 
all d i seases as to materially aid in their prevention and 
cure, the theory being that inoculation with a mild type of 
micro-organism of a certain disease will overcome the more 
v imlent,  and th us prevent danger from tbat disp-ase. 

The knowledge thus obtained has thus far, also, been of 
almost incalculable  benefit in the treatnlPnt of all diseases, 
especially those of a contagious n ature. It was to enlarge 
our information in this field that distinguished Freneh and 
German scientists visited Egypt during the cholera of  last 
summer ; freely endangering their l ives ill  the prosecution 
of investigations iu the hospitals and lazarettos of Cairo and 
Alexandria. It i s  greatly to be regretted,  however, that 
American experts are con tributing so litt le to this branch of 
the world's knowledge in tbi s  rminently h umanitariau ficld ,  
concerning wbich we quote as follows from the Sanitary 
Engineer : 

" It is a shame that while thpse investigations are being 
pushed in Germany, Frauce, and Great Britain n othing of 
the sort is going ou in this country, the good commencement 
which was made in this direction by the National Board of 
Heal th having been totally abandoned for want of funds,  
while at tbe same limc our legislative tinkers are at their 
wits' end to know what to do w ith the surplus in the 
treasury. 

" Little by little tbe p atient workers in European labura
tories are t racing the li fe histories of the minute organisms  
wbiet are found i ll the blood and  t issues of  men  and  ani
mals affected with various dis('ases, and n rB learning to dis
tingui sb those· which may be said to cause disease from 
those which only accom pany or follow it. 

" Tbey have show n that a certain form of pneumonia is 
caused by an organism so minute that it appears only as �t 
hardly perceptible dot 01' speck under the most powerful 
microscope, and y et which, nevertheles�, they have culti
vated in a series of tubes, and with the sixth or seven t h 
culture ha ve produced in animals pneumonia precisely like 
the case with which tbey started, showing that it breeds as 
tme as wheat would do. Professor Quist, of Helsingfors, 
announces that the extremely minute part icles of vaccine 
matter can be cultivated in the saIlle way outside the l iving 
body and with the retention of their specific powers ; and if 
this discovery be confirmed it ,olves the problem proposed 
by the Grocers' Company of London, who offered a large 
prize for the discovery of such a process. 

" The last discovery of this kind is an n oun ced by Dr. 
Struck, of Berlin, who has been studying the miero-organ. 
ism which appears to be the cause of a very fatal d isease 
which sometimes affects the bones and marrow of man, and 
is known to surgeons as acute osteo-myeli tis. 

" The peculiarity of this orgauislIl is that it produces n o  
apparent ill- effects when inoculated i n  animals, s o  l o n g  as 
the bones are sound. But if a bone in the animal is cmshed 
or injured n few days before the inoculation is pradiced, the 
injured limb is rapidly affected by tbe germ , and death 
follows in from ten to fifteen days. 

" Tbe fact tbat in order to produce this specific osteo
myelitis we must not only have the specific germ present,  
hut must also have a certain damaged condition of the t is
sues, is a very sugge"tive one as indicating a possible ex
planation of the fact that in other speeific diseases, such as 
diplitheria or typhoid, only a few out of many persons 
exposed to the specific cause may suff!'r any i ll effects. The 
soil in which the seed i s  planted must be of the right kind 
and in proper condition ,  or thp seed wil l not  m ult iply. 
For �ome of the specific germs an inflamed tissue affords the 
most favorable condit ion s ;  as, for instance, in diphtberia, 
where a slight sore throat from ordin ary causes appears 1 0  
strongly predispose t o  an attack. Others, again,  flourish i n  
feeble and poorly nourished persons, whose blood is thinner 
and paler than in health, while still ot hers appear to select 
as their favor i te victims the ruddy and the strong, those 
who are apparently in blooming health, altbough meh cases 
are exceptional. Those wbo have he en breatb ing  im pure 
air laden w i th the emanations of cesspools, or of sewers of 
deposit, which are only a.nother form of cesspools, or tbe 
air of  overcro"" ded tenements, whicb contains  almost a s  
much foul organic matter a s  that of t h e  cesspool, have been 
preparing i ll their own throats and lungs and blood a suit
able med i um for t h e  growth ,  and reproduction in conntles5 
number, of these deadly little parasites. 

" Mnch remnins to be done in the study of the conditions 
under which these germs preserve their vitality and multiply 
outside the living body; in fact, we are only o n the thresh
old of this part of the inquiry, and yet it is precisely this 
which is of the greatest interest to the health officer and 
sanitary engineer. " 
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102 
The Inventor of" the SteaJn Plow. 

The death is announced of the Rev. William Fisken, Pres
byterian minister at Stamfordham, Northumberland, who 
was a septuagenarian, and had labored fO't' thirty-seven 
years a few miles from Wylam, on the bank� of the Tyne, 
where George Stephenson was bol'll . Mr. Fisken, who was a 
nat ive of Perthshire, while engaged in his religious labors, 
diligently pursued mechanics, in which his brothers, Thomas 
and David-o f w hom Thomas is a survivor-were equally 
proficient. MI'. Fisken was one of the two inventors of the 
steam plow, tbe other heing his brother Thomas. Several 
years ago an important trial came off at Westminster upon 
the merits of the invention.  The parties were the Messrs. 
Fisken and the Messrs. Fowler, 
the eminent implement makers 
at Leeds, and the finding of the 
jury was that tlle Presbyterian 
minister at Stamford ham and the 
schoolmaster at Stockton-upon
Tees were tlle original diBcov
erers. 

It is somewhat singular that 
the appl iance which perfected 
the plan of the brothers, who 
had been working together at 
the steam plow, suggeHted i tself 
to each of them independently 
and almost simultaneously. The 
late Mr. William Chartres, of 
Newcastle-upon-Tyne, the so
licitor employed by the Fiskens, 
used to tell how the two brothers 
wrote to b im on tbe same day 
about the final d iBcovery, but 
that he received William's letter 
first. 

Mr. Fisken also invented a 
potato-sowing macbine, an ap
paratus for heating cburches, 
and tlle ., steam tackle," which 
bas belped to ren der the steam 
plow of so mucb practical use . Mr. Fisken was much re
spected in Northumberland, in every part of wbich he was 
well known, botb as an inventor and as an earnest minister 
of religion. His funeral was largely a ttended. 

.. , e , " 
The First Steam Fire Engine. 

A correspondent calls our atten tion to an article quoted in 
the SCIENTIFIC AMERICAN of January 26, page 49, from the 
Cbicago Herald, under the above caption , in whicb the 
writer describes a visit to Mr. Greenwood's shop in Chicago 
in 1 864, to see the new steam fire engine. Our correspond
ent thinks the article conveys tbe impression that this was 
the first steam fire engi ne  made in the United States, whicb 
is incorrect, as he remembers to have seen steam fire engines 
on exhibition in the Crystal Palace, New York, in 1858. 

Ourcorrespondent  is righ t ;  steam fire engines were shown 
at the Crystal Palace exhibition, and prior to that time trials 
of them had been made in tllis city. One of tbe early plans 
for a steam fire engine was illustrated in the SCIENTIFIC 
AMERICAN, Oct. 25 , 1851. 

' 

We believe the first steam fire engine ever tried in thi$ 
country was in New York. This was in 1842. It was a 
steamer built by the Matteawan 
Company for and on behalf of 
the insurance companies of this 
city, and was main tained by them 
for somt;) time, doing good ser
vice at several fires whenever it 
was permitted to be used. But 
tlle firemen of New York were 
jealous of the new come r ;  they 
wrought tllemsel ves up to a bit
ter opposition ; for if allowed to 
work it would distance all com
petitors, Tp,nder band engines of 
no account, and the occupation 
of " Mosc " and tbe b'lIoys would 
be gone. The insurance com
panies became satisfied that witb 
hostility on tbe pa�t of the fire
men their losses would be in
creased rather than diminisbed, 
and the steamer was witbdrawn. 

,. . . .  ., 
" Floating " Oysters. 

Special Treatment Cor DUf"ereut Woods. 
The Northwestern Lumberman predicts that a portion of 

the furniture manufacturers will discover that their reputa
tion is on the wane unless they treat more carefully the 
cheap woods used by them. Different woods require differ
ent trea.tment. • • . No one acquainted with tbe warp
ing and sbrinking qualities of wood, provided he had any 
desire to build up a lasting business, would place a wide 
piece of bastard sawed elm, with no ma.terial support back 
of it, iu a piece of furniture, and tllis is being done every 
day. Maple and beech are used as injudieiously. The men 
who do it seem to tllink that such lumber will stand heat 
and change of temperature as well as walnut, wbich is a 

Fig. I .-TERRY'S BOAT TRICYCLE. 

mistake unless it is properly sawed and seasoned, and
' 

then 
used in pieces of proper size. By and by the seasoning of 
wood by artificial means will become a science. It is con
stantly being proved that it will come to this_ There are 
plenty of wood workers w h o  talk long and lond about the 
" natural " process, and throw cold water on all others. In 
these days of discovery they might as w ell say that people 
should go naked because they were born so. The' natural 
process has failed miserably, so far as it  prepares certain 
kinds of lumber for certain purposes. The Lumberman is 
confident that in the ne�,r future elm, maple, beech, gnm, 
and the otber cbeap woods will be used in h igh grade furni
ture, with no fear tbat tbey will perceptibly warp or sbrink. 

Professor KllnkerCues. 

Professor Ernest Frederick William Klinkerfues, the Ger
man astronomer, shot himself in the observatory at Gottin
gen on the 28th u lt. He was in his fifty-seventh year, having 
heen born in Hofgeismar, March 29, 1827. He studied at 
tbe Polytechnic School at Cassel, and was employed as an 
engineer in the cons tructiou of the Main-Weser Railroad. 

[FEBRUARY 16, 1 884. 
TERRY'S AQUATIC TRICYCLE. 

The accompanying engraving shows a novel tricycle in
vented by a Mr. 'ferry, of England, and capable of being 
converted into a boat. 

When used on terra firma the _apparatus is like an ordi
nary two wheeled velocipede with steering wbeel bellind 
(Fig. 1). The operation of cunverting it  into a boat is very 
si mple, and takes but half an hour. 

The two large w heels are made in two parts, which are fast
ened together by bolts . Two sections, placed paral lel with 
each other at a distance of a meter, are used to form a space 
for the rower to occupy. The other two sections, fixed verti
cal ly, and external to the first, serve to gi ve length and to 

make a boat witll rounded ends. 
Two steel tubes, wllich connect 
tbe small wheel wi th the body 
of the tricycle, serve to fix the 
two parallel sections at their 
upper parts and to hold them at 
a distance. A wooden rori which 
is of no use in l ocomotion on 
land, being passed beneatb and 
in the center of the sections, 
keeps them in place aud an
swers as a keel. The frame of 
the boat is completed by a cord, 
which, starting from the ex
tremity of the upper part of one 
of the vertical sections, connects 
the extremities of all the rest 
witb eacb other, and serves as a 
support for a tarred canvas tllat 
covers the wbole boat with the 
exception of the central space 
reserved for the oarsman. 

. 

All mounted, tbfJ apparatus 
forms a decked canoe 3 '6  meters 
in length, 1 '2 in breadth, and 0 '6 
in deptb, that is to say, combin-
ing all the conditions necessary 
for proper buoyancy, even at 

sea (Fig. 2). The buoyancy is, moreover, increased by two 
air bags of 20 l iters capacity each, whicb are attached to the 
two s ides at the upper part of the  open space. Mr. 
Terry started from London on lIis velocipede, Wednesday, 
July 25, at seven o'clock iu the morni ng, and at 8 0'cloSk 
at night entered Canterbury after a journey of 58 miles: -On 
tbe afternoon of the next day he was at Dover, a d istance of 
fifteen mile;, only from the last named town. Friday lie 
rested, and the next day, at nine o'clock in the morning, he 
left Dover in his tricycle con verted into a boat . But tllree 
hours after his start the sea became rough, and i t  was not 
till five o'clock ou  Sunday morning that he  touched land at 
Andreselles, a small vil lage situated near Oape Gris-Nez. 
Having reckoned upon crosRing the Channel in six or seven 
hours, he stl1rted w i thout provisions ; hut, fortunately, 
Saturday evening he spoke a fishing boat from Boulogne, 
whose captain gave bim cheer and poi nted out the d irection 
that he should take in order to land without danger. 

The custom house officers, tbinking they had a new sort 
of a smuggler to deal with , took him to Boulogne, where 
everytlling migbt be explained. Converting his boat into a 
tricycle bc went from thence to Saint-Pierre-les-Calais, to 

the house of Mr. Maxton, a 
manufacturer of that town, to 
whelm he had been recom
mended, and wllere be  arrived 
Tuesday morning. Th ursday, 
Au gust 2, he started for Paris, 
and reached it after a journey of 
five days by tbe following route : 
Ardres, Saint-Orner Bethune, 
Sain t-Pol , Doullens, Amiens, 
Montdidier, Clermont, Chant illy, 
and Saint-Denis. Distance, 290 
kilometers. Mr. Terry, the in
ventor of this vehicle, is 29 years 
of age and has served for scveral 
years in the English navy.-La 
Natu1'e. 

. . .  

Gas In Philadelphia. 

This is a term known among 
oyster packers as describing a 
way of making these bivalves 
look large and fat, al thongb a 
close inspection will show that 

Fig. 2.-THE SAME CONVERTED INTO A BOAT. 

Notwithstanding some abuses 
in the past in the public man
agement of its own gas works by 
tIle city of Philadelphia, the re
port of the Trustees of the Gas 
Trust of tllat city for 1883, makes 
a very favorable exbibit. The 
price of gas was reduced, the city 

oysters so treated lack solidity and firmness, and are rather 
fluffy and bloated_ The oysters are transferred from their 
nati ve beds to tanks with different and a larger proportion 
of fresh water, and the operation became known as " float
i I Ig " because, at first, the oysters were transferred from the 
vessels bringing tbem in to floats, which were towed to local
ities having the desired change of water, and tbere sub
merged. Oysters treated in this way are not only l ikely 
to lose their delicate flavor, but sometimes acquire a taste 
that is anytbing but desirable, which must have been tbe 
case in at least one instance in Chicago, where a dealer 
advertised that he did not sell " kerosene oil oysters." 

He afterward devoted bim8elf to the study of astronomy, 
and in 1851 was appointed assistant astronomer to Gauss at 
Gotting-en , and succeeded bim as Director of the Observa
tory, a position which he beld to the time of his deatb. 
Professor Klinkerfues was the inventor of several astro
nomical instruments, principal among them being a new 
hygromet er for practical observations in met.eorology. He 
was also the discoverer of several comets. He published a 
number of valuable articles in the review of the Scientific 
Society of Gotting-en, a l ld w as the author of a work entitled 
. ,  Theoretical Astronomy," publisbed in 1872, and " The 
Theory of the Bilfilar Hygrometer," 1875. 

lighting was done free, except the 
cost of $7. 35 per lamp for main tenance, the whole plant 
was greatly enlarged and improved-the mil eage of gas 
mains now reaching 748 miles-and the wages of employes 
were increased, bnt the w orks made a net profit to the city 
dUl"ing the year of $332,127. The accumulated profits from 

this source now amount to $4, 871 , 085. The price of gas in 

Philadelphia is $2. 15 per thou saud feet again st $2. 25 per 
thousand in N ew York citv. The Philadelphia people are 
supposed to get twice as m�ch light from the same quantity 
of gas as the New YorkerR receive. 

No wonder tbe stocks of our City gas companies command 
a high premium. 
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FEBRUARY 1 6, 1 884.] 
Fellne Presclenee. 

I must give a fact which was communicated to me many 
years ago by an old pbysician, of which the good old man 
assured me be was an eye witness. In his house were two 
cats, eacb w ith a litter of kittens but a few days old. One 
of the cllts was very young, it was her first l i tter, and the 
old cat w as her motber. It w as noticed th at tbe  youn g"r 
cat d id  not seem well. Each one had her litter by berseH, 

altb ough both were in the same room. As the old cat lay 
suckling her o w n  l itter tbe young cat came to her mother 

and made a low me w i n g, then went to her own litte r. The 

old cat foll owed her anri i m mediately began rem oving the 

grand-kittens, adding them to her ow n .  T he truth was, she 

had adopted them, and seemi n gly at the request of their 

m other, for not many min utes more h all elapsed be fore they 

were orphaned by tbeir mother's d eath. -S . .Lockwood, Amer. 
Naturalist. 

• t e a  .. 
l'ERIOl'HTHALMUS. 

In t h e  s wamps and brackish waters lying not far from the 
sea, i ll  the torrid zone, especially in Western and Eastern 
Africa and in some of the islands o f  the Indian Sea, is found 
a species of fish called periophthalmus, which on accoun t  
o f  t h e  peculiar formation o f  their gills a r e  able to live longer 
out of the water than other fish, and pass the greater part 
of the d ay in the wet mud. This fish is  about fifteen centi
meters long, of many changing colors and markings, but it 
has generally a light brown ground m arked w ith silver and 
brow;) spots. A black band edged with white runs through 
the length of the upper b alf  of  the second dorsal fin ; the 
other fins are also marked with spots and dots. 

If any fish deserves the name of " tree climber " i t  is the 

periophtbalmus, for its pectoral fins are constructed so that 

it is able to climb ; they are rather feet than fins, and are 

used only as feet. These fish lie upon tile mud, run along 

J titnfifit !tutritau. 
A CURIOUS CASE O F  FREEZING. 

Many of our readers will no doubt have had their atten
tion called to the curious shapes which ice assu mes under 
different conditions of freezing. Our engraving representA 
a form to w hich our attention was drawn a short while ago. 
It seems that a small cylinder shaped m ustard bottle, partly 
filled with water, had accide ntally been left out in the cold.  
In the morning it presen ted the appearance shown-in the 
center an oval n ucleus of sno w -ice from which thread-li ke 
air bubbles radiated in every direction . Tbe experiment 
was repeated with d ifferent  shaped vessels, and the same 
peculiarity was manifested in those w ith sloping sides. 

The explanation of · the pllenomenon m ust be sought for 

the shore like l izards, and rush upon tbeir prey with such A CURIOUS CASE OF FREEZING 
rapidity that they seldom fail in capturing it. If they are 

pursued they move s wiftly over the mud, bore into it, and in the fact tbat ice is fi !'st formed on the outside surfaces 
con ceal themselves. of the w ater, thus· i mprisoll i n g  the air, which is separated 

Pechuel-Loescne says that h e  h as seen this strange fish from the water by the freezing of the ice. This air, as t,he 
only wiLllin the brackish water at the mouth of rivers or their ' freezing progresses, is forced toward the center, and since 
branches, and ne ver in the very sal t lagoons. He has ob- ice forms by shooting out crystals, the air is imprisoned 
served them at the mouth of the Kuilu o n  the coast of  between the m ,  an d presents the appearance sh own . A 
Loango. At low tide and in pleasant w eather they may be specim en which had been t horoughly boiled to remove the 
seen by dozens, upon the flat, bare shore, generally on the air was frozen, but showed only very slight indic ations  of 
brink in the shade of the mango trees. They avoid dry this peculiar formation. 
ground an d ground grown 0 ver with grass and weeds. If ... 4 • � .. 
they are not  frightened they jump with a slight 

-
curving and Amazons oC the Inseet World. 

stretching of the body, supporting themselves by tbeir tail A lecture upon ants was recently delivered at Cooper 
and fillS. With 8hort springs forward they make their way Institute, this city, by the Rev. J. G. Wood. The geo
through the mud , leaving behind them a perceptible track, or I g raph ical area of this wonderful c reature is circumscribed ; 
they lie comfortahly scattered upon the soft mud ; then one i t is strictly a child of the South .  In the tropics it is found 
attempts t o  leap, as if from excess of 
spirits, and sometimes a number of them 
j ump about  as if playing or  chasing one 
another. It happe ns sometimes that a fish 
wi l l  sudd.;nly spring from the ground 
upon a m ango root, firmly clasping it 
witb  its fins. W hen fi'ightened it will drop 
from the root. Tbey can remain out of 
the w ater for hours. 

They are moderately shy, and at the 
approach of any person raise themselves 
to all erect position by means of their fins. 
If one remains motionless and surprises 
them by conghing, whistling, or kn ock
ing, they will bend down and escape with 
quick leaps i n to the deep water, when 
they instan tly disappear. These leaps are 
about t wice or three times the length of the 
body. The native boys often shoot them 
with arrows, and lightly wounded fish 
will j u m p  abou t a table in a lively man
neI'. The i r  food consists of crawfish and 
insects. -From Brehm'S Animal Life. 

• • •  
Eff'ect o f'  Gas o n  the Voice. 

Our English exchanges inform us that 
Dr. Moffat delivered a lecture lately in 
Glasgow on voice training by chemical 
means. Dr. Moffat maintained that the 
presence of peroxide of hydrogen in the 
air and de w o f  Italy had some conllection 
with the beauty of the Ital ian vocal tone. 
A series of iIlust)'ations by people taken 
from the audience, who inhaled a chemical 
compound made to represent Italian air, 
w ere largely satisfactory-a full, clear, 
rich, mellow tone being produced by one 
appl icatioll. Several gentlemen present 
gave their favorable opinion of  the new 
idea. Dr. Moffat's o wn illustrations were 
quite unique. Taking what was origin-

ally a voice of power and resonance, but destitute of in ton a
tion,  he showed by chemical means this could become a 
tenor of gre&t range. Some twenty notes, ranging from the 
lower to the higher register, were sung without any effort 
by the possessor of a voice of this character. 

.. 4 .  � .. 
OIL OF WINTERGREEN AS AN ANTIBEPTIC.-This oi l ,  me

thyl salicy late, is obtained by the distlllation of Gualtheria 
procumbens. It is here pronounced more efficacious thall 
phenol, though it has the disadvantage of being more costly. 

PERIOPHTHALMUS, OR LAND FISH. 

in its full glory, but as it appl'oaclles the temperate zone i t  
diminishes in size alld. interest un til a point is reached. wbere 
it disappears. Ants, bees, wasps, and hornet.s, which all 
belong to the same order of hymen optera, may be divided 
into two grand sections-the solitary an d t h e  social . All 
that n eed be said of the former is tbat a m ale and a female 
pair off and m ake a rude nest with a few cells. All the 
interest and all the intellect may be said to be centered in 
the socials. " Here we have a queen, males or drones, and a 
ll!ultitude of smaller unwinged .insects rightly called work-
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ers, which were once thought to be neuters in sex, hut which 
are now kno w n  t o  be females whose growth has been 
arrested. They in fact resemble girls whose gro w th should 
be stopped at t welve years of age, and who s h ould satisfy 
them�elves with being bousewives and n urses, w i tbout ever 
arriving at the dignity of motberhood. 'rhere can be n o  
mistake about their sex ,  because they c a n  sting and bite, 
and it is a certain fact t bat all wasps, hornets, bees, an ts, 
and mosquitoes tbat either sting or bite arc female. The 
male can do neither. Til e  females do all the w ork an d all 
the mischier, and show all the ingenuity. The males, in 
many cases, cannot e ven feed themselves. 

" Among tile w orkers tbere is an i mmense divi sion of 
labor,  which is  not interchangeable. There are two great 
di visions, the warriors, or Amazons, and the civil iaus ;  and 
the former Ilave become so accnstomed to a p u rely w a rlike 
life of rapine and adventure that they cann ot eveu feed 
themsel ves. Among some ants the w orkers are not of the 
same race, but are slaves captured by the A m azons, and it is a 
most singular fact tbat though they figh t m ost stubbo r illy for 
their liberty, yet when once w ithin the n est of their  captors 
they become the tenderest of nurses and servants, feeding 
their mistresses, storing the eggs, looking after the grubs, 
teari n g  open their cocoons, storing up the honey dew ,  m ilk
ing the ant  cows, w h i ch are the green aphides tbat feed on 
the roses, and taking charge of the whole ad m inistration of 
tbe colony in the most dis interested and i ntell igen t manner. 
They are never guarded, but though far more intellectual 
than their conquerors they ne ver attempt to escape. " 

.. 4 .  � .. 
The Young of' the Lobster. 

The early l ife-Ili story of the lobster is most interesting. 

The eggs are, upon extrusion ,  fou n d  attached to the "sw im· 
m arets " of the abdomen (the so· called t ail of tbe lobster), 
and cons titutes what is generally known as the " berry. " 
A single female lobster will h a ve from 20, 000 to 30, 000 eggs 
-as nearly as possible the same as t b e  female salmon . At · 
tached in this " berry " form, the eggs remain for some 
three or four months, and then the yo ung are h atchijd. " N o 
n u triti ve 01' other th an a purely mechani cal relationship 
subsists all this time between the parent a l l d  i ts  egg·cl nsters, 
the passing of its small b rush-l ike claws among them to rid 
them of any extraneously derived substan ces, a n d  the ocea
sional fan ning motion of its s wimmarets to increase the 
stream of oxygenated w ater thl Ough and among the eggs, 
representing the sum total of a ttention they receive. " The 
young animals that issue from t h e  eggs of the lobster 
are di stin ct in e vE'l',v way from tbe ad ult.  If,  on the con
trary, th ey w ere like their parents, they would at onee sink 
to the bottom o f  the water in the immediu,te neighborh ood 
of their birth place, and the area of the ir  dil' tri bn t i on would 
be extremely l imited. Nature here, however, as in the case 

of  the great majority of m a rine inverte. 
brate animals, has provided her offspring 
w i th special facilities for becoming d is
tribu ted to long distances, t Ilci r bodies 
being so l ightly constructed that their spe
c i fic gravi ty scarcely exueeds that of the 
fluid medi um t b ey inhabit, while they arc 
add itionally p rovided with long feather 
like locomotive organs, with which they 
swim at or near the surface of the w ater. 
As such esselllially Iree-sw i mming animals, 
tbey now spend the en tire fi rst m o n th or 
six weeks of their existence, in  w hicn time, 
it is scarcely necessary to state, they may 
be carried by the tides and currents many 
m iles away from their places of birth. 
During this interval, however, the little 
lobsters by n o  means retai n  their pri m i
tive shape ; their delicate skin, the rudi
ment  of the future s11ell ,  is constan tly 
getting too tight for them, and is thrown 
off to give place to a larger and looser one 
that differs each time i ll many structural 
points from its predecessor. -Jilisheries of 
the WOl'ld. 

- .•. -
Eff'ects of' Rum 011 PIg8. 

M r. W. Mattieu Wil liams once wit
nessed a display of drunkenness among 
three hundred pigs, which had been given 
a barrel of spoiled elderberry wine all at 
once with their s w ill.  " Their behavior, " 
he says, " was i n tensely h uman,  exhibit
ing all the usual m anifestat ions of jolly 
good-fellowship,  including that advanced 
stage where a group were rollin g  over each 
other and grunting affectionately in tones 
tha t  were very distinctly impressive of 
swearing good-fellowship al l  around. Their 
reeling and sta!!'gering, and the expres
sion of their features, all indicated that 

alcohol had the same effect on pigs as on men ; tbat under 
its illfiuence both stood precisely on the same zoological 
level. " 

... 4 .  � .. 
Prompt Cure of Rinl1.",vorm. 

R. W. 'raylor, M.D. , in the JOU1'1W1 0f Outaneous Diseases, 
reports the best results from the use of a paint com posed of 
a t incture of myrrb and four grains to the ounce of bichlor
ide of mercury. Other skin affections are cu red. by the ap· 
plication of this rem edy. 
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SIDE SPRING FOR VEHICLES. 

The body of tbe vehicle is attacbed to jacks consisting of 

steel bars, serving to some extent as springs, and being 
loin ted to tbe ends of short balf elliptic springs, wbich are 
�iipped at tile center of their backs to the backs of longer 
sImilar springs, wbich bave one end connected by shackles 
w i t h  a cranked bar suspended from under tbe front ends of 
the side bars. The other e n ds of tbe large springs are 
connected with a cranked bar suspended from the rear ends 
of tbe sid e bars in pivot bearings, tbereby enabling the rod 
to swing sufficiently to accommodate tbe lengthening and 
shortening of the springs. The upper springs are connected 
to the others at about  thc same d istance nearer tbe bind ends, 
aB the weigbt of the riders is nearer these ends when seated 
in the carriage, thus permittin g  tbe springs to be more flex i-

I titutifit � tutritau. 
FILTERING CISTERNS. 

BY G. D. mscox. 
For tbe instruction of a large and increasing population 

that are more or less dependent upon cistern water for culi

nary purposes, and also in many parts of tbe United States 
or in foreign countries wbere there is nothing but rain 
water available for buman thirst, we bave prepared a few 
illustrations or the most approved forms and materials for 
filtering rain water that is stored in cisterns, especially for 
drinking and cooking purposes. 

Among the things to consider in determining whether cis· 
tern water is safe to drink, are the cleanly or dirty condition 
of the roof, and the materials it is made of ; whether leaves 
from overbanging trees fall upon tbe roof and lodge in thc 
gutters ; wbether birds foul tbe roof ; whether it is  made of 
wood, slate, or t in ,  or of materials inimical to health-as 
lead , copper, or covered witb deleterious paints. 

The water taken from a cistern fed from a roof encum
bered witb leaves from an oak tree has been found so 
strongly i mpregnated with tannic acid as to turn water black 
w hen boiled in an iron pot. 

In order to obtain the best results from filtering cisterns, 
t he roof and gutters should be kept free from leaves and 
dirt, and it is also advisable to arrange the leader witb a 
switch valve, with the handle convenient for operating  with
i n  the building, so that the first wash mny carry away the 
dust, dirt, or other foul matter, and thns save only the best 
water. SHINNICK'S SIDE SPRING FOR VEHICLES, 

Caution should be exercised in loeating cisterns that are 
in tended to furnish d rinking and potable water, that they 

ble in fron t than rear in the vroportion that the load is be away from the influence of cesspools and privies, as clean 
lighter. water readily absorbs the odors, gases, and germs of foul 

This spring is applied to a rigid side bar frame without a air. 
reach. The strain on the upper sections of the springs is The materials selected for filter beds should be in accord
rel ieved,  when forced down by the load, by the elastic action anee with tbe resources of tbe Ic;ICality in wbich the  filter i s  
of I he jacks, wbich work freely in  the  eyes by which they arc to bc  used, fOl; tbe  purpose o f  renewal . 
con nec ted to the  springs. The lower sections of the springs, We recommen d such materials only as h ave pl'oved reli
t aking t,heir share of the load, havc free range for cxpansion able, leaving ou t all textile or organic substances, as we  
an d  contraction b y  reason of  the pivotal arrangemen t of  the deem such unfit for this class of  filtration . •  
rear bar. Tbe forward cranked bar, being rigidly connected Pulverized c1mrcoal mixed with sand, or between layers 
to the side br rs, makes less joints  for wear and prevents the of sand and gravel, so long used for filtering purposes, has a 
swing of the body forward and  backward that would other- cleansing or antiseptic power, probably derived from the 
wise occur. The whole makes a spring that equally dis
tribut.es the strains over all parts, thereby reducing the 
chances of fracture. 

This inven tion has been patented by Mr. Will iam Sbin
nick, of Shelbyvil le, Kentucky. 

quicksilver Mining in Calirornla. 

The quicksil ver industry on the Pac ific  Coast can not bc 
said to bc in a flourisb i ng condition. The l ong prevailing dc
pression in  prices .has had the effect of closing dow n m any 
prod ucing mines, and only the larger ones can now afford 
to work, and they are not making much money for their 
OW�lers. 

There are altogether about 1 , 200 mrn directly employed in 
tbe quicksilver mines and furnaces of California, in  addi
tion to whom a large number ure occupied as wood cboppers, 
teamst ers, etc. , working on contract. The leading nation
al it ies of the m i ners and furnace men may be stated in the 
fol lowing order : Mexican s, Cornishmen , Swedes, and 
Cbinese, with companltively fe w Americans. The Mexican 
miners, as in so many other instances, have developed a 
special fitness for this class of work, and their intel l igence 
in finding ore amounts almost to an instinct. For the regu·  
l ar und erground work of a m i n e, such as dril l ing, blasting, 
timbering, etc. , the Cornish men an d American s probably 
t ake the lead. 

Miners at day work are paid from $2 to $3 per shift of 
ten hours, and on contract work from $2. 50 to $3 per shift 
of eight hours. Thc wages of furnace men are $2 to  $2. 50 

per sh ifts of ten or twel ve hours , The New Idria mine 
gives employment to about 120 men.  There the wages of 
white miners average $2.25 cents  per day, the 
men boarding themselves. Blacksmiths and 
other mechanics and overseers are paid $ 4  per 
day. The Great Eastern mine employs 35 men, 
half  of whom are Chinese. At this mine wbite 
min ers are paid $2.50 per day, boarding them
selves, and the Cb inese, $1. 25. The Napa Con
sol idated employs from 60 to 70 men at about 
the same wages. At the Sul phur Banks, when 
at w ork , 90 m en are employed, and the same 
wages are paid as at the Great Eastern . In al l 
these mines mecbanics and fomman are paid from 
$3. 50 to $4 pel' day. The Great Western gives 
work to 25 men ; w hite miners are paid $ 1 . 25 

p,)r day an d board ; Mexicans $2. 50 and $3 per 
day and board . At New Almaden , where a force 
of 500 men is kept at work, the ave rage daily 
wages are $2. 50. 

An esti mate has recently been made from the 
working  res u l ts o f  differen t  mines. showing that 
for every flask of quicksilver prod llced nine 
days' actual  labol' (calculated as if done by on 
man) is required. This, at the low average of $2 per day, 
would make the amoun t paid for labor $18 for every flask 
manufactured, or between 23 and 24 ccnts a pound. This, 
at present prices of quicksilver, does not al low much mar
gin for profit after acconnting lor the other expenses, SUCh 
as supplies, fuel , powder, flasks, steel, transportation, etc.
Mining and Sci. Pre88. 

contaet of a l arge carbon surface. Pulverized coke has been 
lised, and is con sidered a fair filtrant, bllt less effective than 
charcoal. Bone charcoal has also been recommended as 
being highly antiseptic, besides having a strong absorbent 
power, due to the varie ty of its ehemical components. It 
can be obtained from tbe dealers in New York. 

Spongy iron, or pulverized hematite mixed with �awdust 

[FEBRUARY 1 6, 1 884. 
and roasted ; pulverized magnetic iron ore and clean scales 
from a blacksmith's anvil, pulverized and m ixed with clean, 
sharp sand, have been much used and experimented witb in 
Europe with great success, in  not only making fetid water 
sweet, but it is also claimed that tbe iron mixtures destroy 
bacteria and their germs. 

A combination of tbe two extremes, a large carbon snrface 
in charcoal and the pungent oxidizing qualities of the 
spongy iron, or its equivalents, will no doubt become the 
acme of a filter. 

From experiments made witb the tillers of public water 

works in Europe, for the quantity of watcr that a fi l ter will 
yield per square foot of surface, i t  has been ascertained that, 
with a fi lter composed of 10 parts finc, sharp san d, 1 part 
coarse sand,  15 parts spongy iron mixed with one- third its 
bulk of fine gravel, laid upon a strainer of perforated gal 
vanized iron-a bed of brick laid close-or a stratum of 
gravel covering a perforated iron pipe, a yiel d of one gallon 
of clear, pure water for each foot in depth per hour for 
eacb square foot of surface ; four feet being the greatest 
depth with a yield of four gallons  per foot per hour-illus
trating the probab le  fact that the velocit y  of the water cor
responds with the depth of the fi ltering material for equal 
purity. 

Figure 1 illustrates a method of preparing an ordinary 
house cistern for filtering. The pipe and fittings shonld be 
of galvanized iron ; black or plain iron is  better, as long as 
it lasts, as it rusts fast ; in e i ther case it is better to waste 
the water firilt drawn, for tbe water absorbs both the zinc 
and the iron when standing over nigbt. The zinc is not 
healthy, and tbe taste of the iron is unpleasant. 

The perforations should equal tbree or four ti mes the area 
of the suction pipe ,  whicb in ordinary c isterns may be 1)4; 
incb pipe, while the branches may be % inch pipe. The 
holes, i f  Ys inch, sbould number at least 200,  distributed 
along the lower half o f  the p ipes. Smaller holes are prefer
able ; of i. inch holes 800 w ill be required. 

For the filtering material we recommen d a layer of fine 
gravel or pebbles for the bottom, 3 or 4 in ch es i n  depth, or 
heaped up over the perfollated pipes ; upon tbis a layer of 
sharp, clean sand, 9 inches in depth, upon this a str'ltum of 
pulverized charcoal, not dust, but granulated to size of peas 
or beans, or any of the material above mentioned, 4 inches 
deep ; and upon this a stratum of fine, clean sand from 6 to 
2 inches in deptb, mak ing  a total depth of from 16 to 20 

inches. 
Such a filter should be cleaned at least twice in a year by 

pumping out all tbe water, taking out tbe mud or settlings, 
and one-half the depth of the top layer, and re · 
placing witb fresh sand. , 

The double filter cistern , Fig. 2, has much t o  
recommend i t ,  having a large receiving basin 
which in itself is a filter placed in a position for 
easy clean ing. The recesq at the bottom may 
be covered w i th a perforated plate of galvan ized 
sheet iron , u pon which may be laid a filter bed 
of  gravel, sand, cbarcoal, spongy iron, and sand 
in the proportions as s tated above. This enables 
the frequent cleaning by removing the top layer 
of the filter bed without d i sturbing the water 
supply. The cover should fit tight enough to 
keep out insects and vermin.  

A double bottomed basin perforated and filled 
with clear, sharp sand and charcoal should be at 
tached to the bottom of the pump pipe as shown 
in Fig. 2. 

This enables the small filter to be drawn up 
and cleaned, without the: necessi ty of emptying 
the cistern or interrupting the water supply. 

The half barrel or keg filter, as ill'Ustrated in 
Fig. 3, is a convenient form of cistern fi l ter where filtered 
water is required from cisterns already filled. 

This is also a convenient form for readily cleaning or 
changing tbe filter w ithout tbe necessity of discharging the 
water from the cistern. 

This filter can be made from an oak keg or half barrel, 
such as is used for liqnors or beer. Take out one of the 
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beads and cut away tbe edge, so  tbat it wi l l  just drive into 
tbe end of tbe keg ; fasten two battens of oak across the 
bead witb oak pins left long enougb to serve for legs for the 
fil ter to rest upon.  

Bore this head full of boles one-quarter inch diameter. 
In the other head bore a hole lJ4 inches diameter, and bolt 
an iron flange into whicb tbe pump pipe is  to be screwed. 
Let the bolts also fasten upon the inside a raised disk of 
galvanized sheet iron, perforated wi th a sharp poiut or 
ch i sel. Proceed to charge the fil ter by turniug the top or 
flanged head dowu, and placing next the perforated plate a 
layer of fine g ravel 3 iuches thick, then a layer of sharp, 
clean sand 4 inches thick, then a layer of pulverized char
coal free from d u st, 3 inches thick, then a layer of sharp, 
clean sand mixed with spougy iron, pulverized magnetic 
iron ore, or blacksmith's scales, follo wed by a layer of coarse 
sand, gravel, and broken stone, or hard bu rnt bricks broken 
into chips to fill up. Place tbe perfomted bottom in as far 
as the bead was originally ; bore and drive a half dozen oak 
pegs around tbe cbine to fasten tbe heae1. Tben turn over 
the filter, screw tbe pump pi pe into the flange, and let it 
down into the cistern . 

Such a filter requires to be taken out and tbe filling re
newed in from 6 to 12 montbs, depocl<ling upon the cleanli
ness of the water catch. With the precautions mentioned 
above in regard to the care of the roof, such a filter should 
do good work for one year. 

.. ' . ,  .. 
Dr. ItIeldon's Electric ItIotor. 

Electricity, both as a means of lighting and locomotion, 
bas made, during the past few years, such vast strides in 
public favor that it is not surprising many discussions  have 
been raised concernin g  it,  or that the minds of the leading 
scientists have lately become engrossed with the study of so 
in teresting a subject. Up to the present ,  however, owing to 
the enorm ous amount of electricity reqni red to work even a 
medium sbo;ed dynamo, all attempts at electric propulsion
espec:ally as regards boats-may be considered as purely 
exper imental , i ts  most ardent advocates being un able to 
c la im for it any economical advantage over steam. 

Many theorie� have been adduced toward, and several 
electricians have applied themselves to the task of, sur
moun ting this difficulty ; but it is to the intelligence and 
ingenuity of an eminent Irish pbysician that tbe scien tific 
world is  now indebted for the discovery of an important 
principle, w hich will ,  without doubt, he recognized in 
future in the construction of all magneto- electric machines. 
To Dr. Austin Meldon, of 15 :Merrion Square, Dublin , be
lon gs the credit of having designed a motor which not only 
dQes away with the man ifold disadvantages and drawbacks 
attendant on the employmen t  0f dynamos, but also creates 
the l argest amount of driving power w ith the least expend
iture of electrical force. 

Dr. Meldon, in h i s  first attempt at motor constructioll ,  
made use of twel ve magnets, but when the mach ine was 
t ested it -was found that although each of the magnets would 
l ift  half a cwt. , or attraet a heavy iron bar from one inch, 
yet the whole twelve, when bonnd together, would only l i ft 
or attract exactly the same weight. Seeing that something 
was eviden tly wrong be sought information as to the cause 
of so singular a c i reumstance, but although he received a 
very large nu mber of snggeetions not  one of his correspond
ents hit upon a solution. Notbing discouraged, Dr. Meldon 
persevered in his in vestigation , with the gratifying result 
that after some trouble he found that the inertness of the 
magn ets was due to neutralizat ion,  and that by magnetical ly 
insulating the bars-abont to be described-with copper in
stead of iron bolts, and putting a few layers of gutta-percha 
between the bars and the rims of  the wheels, he could de
velop full power-a fact wtJicb seems to have been hitherto 
unknown. 

The armature of the new machine is formed by joining 
together two 1 5  inch solid pulley wheels, w ith seven flat 
bars of iron, each bar bei'lg 24 inches long by 3 inches w ide 
and 1;2 inches th i ck, and, as has becn observed, the bars 
are laid upon gutta-percha, coppe r bolts bei ng uRed to fasten 
them to the wheels. A shaft of 1� inch steel passes 
through tbe center, and the whole is supported by a hard
wood fm me, stayed w ith iron. Each side of the fraroe, 
where thl) shaft emerges therefrom,  is su pplied w i th an 
ivory commutator, the one on the right having three, and 
the other four brushes, each of which communicates with a 
magnet. Attached to the frame are seven electro magnets, 
the three larger ones being made of 2 inch soft iron, and 
wound with No. 14 wire, without bobbins, and the other 
four of 17,;, inch iron and wound with No. 11 wire. The 
total weight, as at present constructed, is a little over 3 
cwt. 

The first trial of the motor took place in July last, in a 
boat 22 feet long and 5 feet beam, and the battery used on 
the occasion consisted of th irty-six cells of bichromate of  
calcium,  w ith zincs 6 by 4 inches, and carbons 6 by 5 
inches, the latter, as will be observed , being lar{!e!l' than the 
former. Half of tbe cells passed through a commutator 
into one set of magnets (the whole charge going into one 
magnet at  a time), and the remain der of the cells, through 
the other commutator, into tbe second set. The great 
utility of th i s  arrangement was experienced during the trip, 
a'S when all the cells were made lise of tbe boat went at full 
�peed,  but wben only one commutator was employed, half 
speed was obtained, and Oil a long trip the second battery 
could, of course, be recharged. The motor is capable of 
making about 900 revolutions a minute, bnt this in th e trial 

� tittltifi t !tUtritau� 
trip was reduced t o  400, when the boat went over, with a 
slack tide, 9 miles in a little more than one hour, a single 
mi le  havi ng been accomplished in 7 minutes, and subse
quently, when the tide w a s  more favorable, 11 miles were 
gone over in an hour. A li ttle over two horse power has 
beeu registered from only twenty-four cells ; and here it 
may be remarked that Dr. Meldon, who takes an unusual 
in terest in any t iling tllat relates to tbis science, h as man
aged, by a very simple con tri van ce, to get over the difficulty 
hitherto experienced in keeping up a continuolls light  for 
many hours ; tbat gentleman has h ad fi ve Swan lamps in h i s  
house during the past two  winters, and he makes h i s  bichro
mate cells last twelve hours, by using large zincs and car
bons, which at first are only immersed a short distance i n  
the fluid, and then after two hOur8 lowered a few inches 
more, and so onl using, of course, a larger number of cells 
than is absolutely required. 

It is to be regretted that, o w i ng to  tbe small size of the 
launch, the battery, which was p laced in  the forward portion  
of  the boat-eighteen cells bei n g  arranged on each s ide
occu pied so much space that there was only room left for four 
personR  to sit with any degree of  comfort, and consequent
ly he  was o bl iged to abandon the idea of work ing his 
motor w ith a battery ; but,  judgi ng by the actual results ob· 
tained, he  is confident  that w ith two storage cel lR  of an 
accumulator he could easily obtain a speed of over 1 1  miles 
an hour. 

The advan tages claimed for tbe motor over a dynamo 
are : 1st. Only one-tenth of tbe battery p ower is required to 
obtain a single h orse power. 2d. As t here is no dead cen
ter it will start instantly, and there is, therefore, no loss of 
power. 3d. The who le  force of  the battery passes in to one 
magnet at a time , so that very l i ttle power is required. It 
should be remembered that the launch Electrieity had forty
five a ccumulators of the latest type on board, which were 
calculated to supply power for six hours at the rate o f  four  
horse powcr, the  mean speed obtai ned having been 9 m iles an 
hour. Dr. Meldon's had only thirty-six cells and did a lil i le 
in seven minutes, and it should be noted that the battery 
was  nearly exhausted w hen this trial took place.-JouTnal 
of Science. 

Sorghum Sugar in ItIassachusetts. 

The practic'lbi l i ty of gro w i n g  sorghum for sugar making 
in Massachusetts was carefully tried last year by lHr. Hen ry 
B. Black wcll, and the value of the can e tested by Mr. S. P. 
Sharples, State Assayer, i n  ninet een different experimentR, 
made at frequent  i n tervals from August to the end of De
cember. The season was an nnfavorable one for growing 
sorgh u m ,  and this  was also the  case with sugllT cane. " 
Early Amber seed w as planted, from Rio Grande, N. J., and 
from five to seven per  cent of sugar and seven to n ine per 
cent of sirup were obtained from the weigbt of the  cane 
during a period of three months. Fifteen tons of  cane were 
raised to the  acre, yielding, by diffusion , over 4,500 pounds 
of sugar and sirup. 

The yield of sugar w as less before and after maturity, [tnd  
in  warm weather the  calle  deteriorated i f  n ot worked as soon 
as cut, though th is  did n ot make much difference later in 
the season , and one sam pIe,  cut October 15, and stored in a 
wood shed, yielded thirty-eight per cent of sirup, said to be 
" equal to the Porto Rico or New O rlean s, "  at thc end of 
December. These results. on the whole, seem to compare 
favorably with those obtained with the sugar cane at the 
South . 

The yield of sugar on a 500 acre plantation in the parish 
�f Ascension,  La. , is  reported to average 3, 600 pounds to the  
acre, but  the planters this  year are  compl ain ing bitterly of  
hard ti mes, protesting against the Mexican and Hawaiian 

treaties to admit more raw sugars free of  duty, and cl aim
ing that thei r industry w ould be utterly prostrated were it  
n ot for the preserlt tariff. 

Planters of sorghu m  for sugar making, therefore, whi le  
they may fairly count upon as good remuneration as they 
would be likely to obtain from other staple crops, if they 
heed the lessons of recent experience in t his line, would be 
fool ish to suppose that this new departure WIll at once 
prove a veritable bon anza to them, al though , w ith intell i
gent and systematic effort, there is every promise of a steady 
increase in the prod uction of sorghum sugar. 

.. � . . .. 
Spouting OIl 'Vens in Russia. 

It is reported that on the 10th of  September last a well 
was tapped at Baku, from wbich petroleum commenced to 
spout with a jet 300 feet h igh,  at the rate of two million 
gallons daily. According to later official reports, the fount·  
ai n was still flowing at the end of November ; and the efforts 
of the owners to stop it had so faJ' only resulted in checking 
the outflow to 1, 000 tons of oil per day. During November 
another well at Baku, wh ich has been giving a regular supply 
since 1874, suddenly commenced to "play, " and threw up 500 
tons of petroleum every 24 hours. The effect of this sudden 
outburst is disastrous to the d iskict, pen d i n g  -arrangement s  
for disposing of snch a vast q uantity of  oil. Whole lakes 
of crude petroleum have bee n d rained into tbe sea or set on 
fire, to get rid of the l iquid, and the price of petroleum has 
sunk to 3�d. per ton on the spot. 

The great local refining firm of Nobel Brothers have four
teen spout ing  wells  capped over and idle, it bei ng  cheaper 
for them to buy oil than to use their own. This fi rm an
nounce that by next spring they wil l  be able to distill 75 mil
lion gallons of kerosene, and to transport 90 mill ion gal lons. 
As yet the Baku oil has only supplied tbe Russian,  Austrian , 
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and East German markets via the Volga ; but a new line of 
railway just opened will convey the product to the southern 
European markets. It is believed tbat oil exists over 1, 100 
square m iles of the Baku region , of which only a small  area 
has been bored. The supply is regarded as inexhaustible, 
a l ld  is expected to keep down the val ue of petroleu m oils 
and spirits in Enrope, notwithstan ding the condit ion of the 
American center �f production.  

.. . . . .. 
Thc ArtificIal Formation of ItIin erals and Rocks. 

Nearly al l the i n teresting researches that have been made 

i n  forming  m i neral s by art ificial means are dne to the chem· 
ists and mineralogists of France. Among tbe8e none are of 
more importance than those performed by Messrs. Fouque 
and Michel-Levy in the formation of various volcan i c  rocks 
and minerals through fusion. Recently they have collected 
their researches, heretofore scattered in  several periodicals, 
in the form of an important volume enti tled " Synthese des 
m i neraux et des roches. " They em ployed platinum c rucibles 
incased in fire clay and kep t  at a high heat for severnl days, 
by means of a gas blaRt. By makillg use of the principle 
that minerals crystallize from the fluid m,lgma i n  the i n verse 
order of  the i r  fusibility, and by keepi n g the melted m i neral s 
at differen t  temperatures, carefu l ly  chosen , a number of 
artific ial products closely resembl i n g  natu ral minerals and 
rocks were produced. Thus from a fused mixture of an
orthite and augite , plagioclase crystal s were obtai ned by a 
wbite heat, kept up for forty-eigh t  hours, an d on a second 
heating at a lower tmn perature, augite crystals were formed , 
and the characteristic structure of an ophitic diabase was 
obt ained .  

Most of  the hasic basal tic rocks were thus arlifiei  ally 
formed by one or m o re fusions of a m ixture of m i neral s. 
The acidic rocks, or  those contai n ing quartz, orth ocl ase, 
muscovite, hornblende, etc. , coul<1 not  thus be p rod uced . 
An amorphous or gla"sy llIass was obtai ned, !lnd the l at ter  
m-i nerals would not  c rystallize out of  a fused tTIa�s. 

The interpstillg conclusion is  there fore reach",d that  
granite, gneis;;,  and other acidic rock;;, with  the ir i n clost'd 
minerals, are not the result o f  igneous fusion.  T h i s  " is in 
accord wi l h  the generally accepted belief of geologists, de

rived from many considerations.-Amer. Natul'alist. 
.. � . ,  ... 

Bc Some body. 

Robert J. Burdette,  the facetiouH editor of the  Burl ington 
Hawlcrye, has been lecturing to large audiences in d ifferent 
parts of the country, and in  his amusing style he imparts to 
the rilling generation some wholesome advice. The follow
ing is from one of his lectures ; 

" Be somebody on your own account, my son , aud d o n 't 
try to got alon g  on the reputat ion of your ancestors. No
body knows and n obody cares who Adam's gra n d father 
was, and t h ere i s  not a man living who can tell the name of 
B righam Young's mother-in-law . "  The lecturer urged u ron 
his hearers the- n ecessity of keeping up with the every day 
procession , and 11 0t pulling back in the harn ess. Hard ,,-ork 

never was known to kill men ; it was the fun that men had 
in the in tervals that killed them. The fact was, most peo
ple had yet to learn what fu n really was. A m an might go 
to Europe and spend  a million dol lars. and then recal l the 
fact that he had a great deal more fun at  a p icnic twenty 
years ago that cost him just 65 cents. The  theory tbat tbe 
world owed every man a liv i n g  was false. The world owed 
a man noth i ng. There was a l iving in  Ihe world for every 
man ,  however, provided the man w as wi ll ing to work for i t .  
If he did not work for i t ,  somebody else wonld earn i t ,  and 
the l azy man would " get l eft. " There were greater oppor
tu-n i ties for workers out ,Vest than in the Eastern cities, but  
men who went out West  to grow up with tbe country m ust 
do their own growing. There is  no browsing allowed in 
the vigorous West. An energetic man m ight  go out into 
the far West, and in two or three years possess himself o f  a 
bigger house, a bigger yard, a bigge r barn , and a bigger 
mortgage than he could obtain by ten years' work in the East. 
All young llIen ought to marry, and no young m an should 
envy old men or rich men .  In conclusion ,  lir. Burdette 
said that a man should do well whatever Ile was given to do, 
and not despise drudgery. 

.. , . ,  ... 
A Nove] Systcm or Contracting. 

The method of paying for the work and material s  cnter
ing into the construction of the magniticen t building n o w  
bei ng erecte(1 b y  the Mutual Life In surance Company o n  the  
site of the old Post Office, t h i �  city-described in our i ssue 
of October 20, 1883-is novel, and growing rapid ly  in favo], 
for structures of th i s  class. Tbe arch i tect, Mr. Charles 
W. Clinton, thus describes it to a Tribune reporter :  " Each 
con tractor renders every mon th a sworn statement of  the 
cost of materials used by h i m  and  the amount paid by h im 
for wages. 1'0 this is added a percen t age, somp.times as l o w  
a8 8  per  cent of the wbole, which is paid a s  contractor's com
miss ion.  By th is  method we not only secure efficient work 
at lower than market rates, but we are enabled to cbange our 
p lans an d make such alterations  as we wish ill the course of 
construction , thereby gett ing rid of the frequent  annoyances 
and disputes consequent on bil l s  for extras. " 

Further than this, t ile  plan here pursned inBures the use 
of m aterial at lcn�t equal in quali ty to that demanded by 
the specifications ,  Iln rl l1nless there be collus i on between t l i e  
contractor and sel l e r, the bills represent the actual val ue  of  
the materials.  ThLs  system ought to be agreeable to tlH' 
con tractor, since he is relieved of r isk and receives interest 
on the capital he invests. 
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ENGINEERING INVENTIONS. 

An elevator bas been patented by Mr. Geo. 
A. Saxer, of New Brighton, N. Y. By various combi. 
nations of devices in connection witn the hoi sting rope, 

including pawls , brakes, and safety wedges , the stop
ping appliances being moved independently of the car, 

a great degree of safety is obtained , and every facility 

afforded for managing the car. 

A safety shell for blastin g  has been patent
ed by Mr. George Frennd, o f  Durango, Colo. This in
vent.ion cove rs certa in novel forms of construction , as 
improvements on inventioG patented by same invent
or last year, the object being to o b tain greater safety, 
not on ly in handling material , but in tamp ing toe 
charge and connectmg the fnse to the stick, candle, or 

other form of explosive malerial . 
A bell ringing attachment for locomotives 

has been patented by Mr. Pennock M. Way, of 'l'hnrlow, 
Pa. The bell is suspended iu the usual manner from a 
journaled yoke or shaft, and by suitable belt or gear ing 
is connected with the running part of the locomotive, 
but so that this gearing may be thrown in und out very 

easi ly, thus enabling the bell to be rung automatical ly 

as desired. 

A steam boiler 0 1'  n ovel means of comhus
tion of gase s in th e fire box before they pass to the 
boiler tubes, has becn patented by Mr. John Alves, of 

Dunedin , New Zealand. A construction is provided 

for by wh i ch air pa sses under the grate oars and in the 
rear of the bridge wall , from the sides of which it is 

di scharged over the fire, and al so from a projection for· 
ward from the bridge walls iuto the center of the fur· 
nace. 

A steam pumping engine bas been patent· 
ed by Mr. Edward G. Shortt, of Carthage, N. Y. It is 

direct-act.ing. with the pump pi ston and steam pis ton 
connected together and working ill unison in a contain

ing case, one end of which forms the pump, the other 

having valves and ports, and making an engine within 

the same casco This invention covers several features 

of improvement on a patent issued to the same iuventor 

in 1881. 
A furn ace for treating ores contin uously 

has been patentcd by Mr. Amedee M. G. Sebillot, of 
Pari s, Franco. Thi s invention covers an improvement 

on an are furnace of the same inventor patented last 

y ear. In a tunnel-shaped fnrnace is a tnunel.shaped 

muffle, connected by flues with a receiver for the gas 

of the mater ials in the cars, which flt closely within the 

muffle, an d are slowly;moved therein by an endless chain 

in a gnt.ter or trough in the bottom of the furn ace , the 

chain having catches to take hold of project i ons from 

the bottoms of the cars . 
.. . . . .. 

MECHANICAL INVENTIONS. 

An im proved saw set has been paten ted by 
Mr. John S. Long, of Murphysborongh, Ill . It is a 

novel construction an d arrangement of parts, to be 

worked by the foot of the user, and so the hammer de

livers npon the saw teeth a blow of uniform force, regu

lated with precision by a thumb screw ; the blow may 

be made heavy or light, for thick or thin saws , bnt i ts 

force is adj usted. as desired by the thnm b screw. 
A lifting jack has been patented uy Mr. 

Benjamin F. Man sfield , of Cen tervi l l e, Oregon. A tooth

ed wheel4s rigidly mounted on a screw spindle belo,v 

the head , the wheel being held between the shauks of 

the fOI'ked end of a l ever ; two pawls are pivoted on 

opposite sides of this forked end, t.heir inner ends be

ing pressed outward l y by springs, so the outer ends en
gage with the teeth of the toothed whee l , the whole 

making it easy to rapidly raise and lower the screw . 

An improved jack has been patented by 
Mr. Samuel J. Wisdom, of Montgomery, Ala. The ob

ject of the invention is to obtain a compact and power

fnl means of purchase for remo ving piston rods from 

the cross heads of s team engines, etc., for which is pro· 
vided a cone.po inted screw, a nut in whi ch it. works, 

and means to take the wed ge strain, by which great 

power can be appl ied wi t1:lOnt need of hammering or 

bru i s ing the fill ished parts .  

An improved loose collnr attach ment  for 
hang ing circular saws has been patented by Mr. W i l

liam D. Sherman, of Grand Hwen, Mich. By this 
means the l ug or driving pins projecting from the fast 
collar of the arbor, and passing through ho les in the 
saw and loose col lar, are so con nected as to rel i eve the 

l ug pins of wear, s train , and breakage, and bold the 

loose collar as firmly as a fas t one, While preven ting ir

regulari ties or obstructions in the holes of the Jug pins 

and saw. 
• • •  

AGRICULTURAL INVENTIONS. 

A corn planter has been patented by Mr. 
Thomas BeB, of Shelby City, Ky. It i s simple in can· 

struction , s trong, ligh t, and durable,  w i ll drop the corn 

at the required distances, an d has an an tomatic marker 

indicating the position of the corn dropped, t h ereby 

making it easy to pass obstructions and plant the corn 

in straight rows. 

A separator for grai n bas been patented by 
Mr. Frank L. Kidder, of Terre Haute ,  Ind. This inven

tion provides for a separator formed of screws, with 

connected threads intermesbi ng but not in contact wit h 

each otber, and mechanism to rotate tb e adjacen t sur

faces of each pair of screws in oppos ite d i rections,  in 

combination with a suitably arranged box, supply tube , 

bopper, etc. 
.. . . . .. 

MISCELLANEOUS INVENTIONS. 

A mail sack tag bas been patented by 1Y£r. 
George W. Dwenger, of Brooklyn, N. Y. It is formed 

of a rig id piece with a longitudinal beveled 8 10t. a tran
verse s lot, and a spring tongue. and can be e asily and 
rapidly attached and detached from mail sacks or bags . 

A toy target has been paten ted hy 1\iesRrs. 
Arthur H.  Hoffman aud William F. Lloyd , of East 
New York, and Joseph H. Block, of Brooklyn , N. Y. 

It is a simple and amusing toy for children , comhining 
toy cannon with different targcts, fi;;ures, etc . ,  and can 
he manufactured at small cost. 

Jtitufifit !tutri tan. 
A skewer puller has heen patented by Mr. 

Augustns F. Friend, of GraveBend, N. Y. It is intend
ed to faci litate the withdrawal of skewers from cooked 
meats, and provides for bandies pivoted to each other 

at their forward ends, where are jaws with their faces 

concaved. 

A broom holder has been patented by MI'. 
Herman C.  Berg, of Col Jege Point, N. Y. This is an 

exceedingly sim ple device, made of a single piece of 

wire, bent in such shape tbat it may be at.tached to the 

wall and will hold the broom in an inverted position by 
the whisk thereof. 

A sbading pencil has been patented by MI'.  
George B. Heckl inger, of Streator, Ill. It provides for 
a handle inclos ing leads of different colors placed side 
by side, which permits of two or more s uch leads being 
used simultaneonsly, so that. a mark shaded in different 
colors may be made at a single stroke. 

A door and gate latch has been patented by 
Mr. Charles Wormu th , of Little Falls , N. Y. This in· 
vention covers improvements in latches w i th reversely
hooked ends to engage catches on door 01 gate frame 
aud the wall, and , while Eimple, strong, and durable, 
can be used to hold a door or gate open or closed . 

A butter cutter bas been patented by .Mr. 
Newton H. Sweet, of Stephentown Center, N. Y. It is  

an improved device for remov ing bntter, lard, etc . ,  
from jars and tnhs, iu regular shaped cakes or blocks , 

which may be made of specified sizes ; it may al so be 
med as a butter tder, and tnat which is not required 

may be placed back in the tu b . 
A sale for rubber boots and shoes has been 

paten ted by Mr. Henry A. Wattson, of Granite, Colo. 

This invention covers the making of the sales and heels 
of rubber boots:auQ. shoes with metal lic stnds embedded 

in the solid body of the sale, thereby greatly increasing 
their resistance to wear, and in this way being espeCially 
desirable for miners' nse . 

A fil ter has been paten ted by Mr. Justin 
Durel, of New Orleans, La. 'rhis invention provides 
for filtering, under pressure of a force pnmp, such l i 
quors as the cane j u i ce or s irup of sugar plantations, 80 
that the sediment and coarse matters wil i  settle away 
from ratber than be forced through the filter proper, 
and the filter can be easily cl eaned. 

An improved roller fixture has been patcnt
ed by Mr. James H. Skidmore , of New York city. It ib 
constructed w i th a bracket with an open bearing to reo 
ceive a rol l er pivot. and wi th a fastener so the p ivot will 
be kept from accidental d i splacement,to p revent shade, 
towel, and other rollers fro m getting out of their mp
porting bracke ts. 

A cbecker and baseball combination game 
has been patented by Mr. H i ram S.  Towner, of D utton , 
M i ch. The game board is divided after the manner of 
a chec ker board , with additi onal outside squares, and 
the game is played with two sets of stones of nine men 
in each set, desig-nated by letters in the way players of 
basebal l are put down in the score hooks. 

An asb sifter has been paten ted by Mr. 
W i l l iam T. Adams, of Ba l timore, Md . Thi s is a com
bination of a S Ieve, slanting shelf, and drawers, inclos
ed and arranged in a s u i table box, whereby, when the 

refuse coa l and ashes are dumped together, the box may 
be closed, the sifting done without dust, and the coa l 
deposi ted in one receptacle and the ashes in another. 

An improved tuyere has been' pate n ted by 
Mr. Enoch P. H. Martin, of Wi lm ington, Del. An an
nular space surronnds the central space through which 

c inders aud as hes fall from the fire above, this space be. 

ing prot ected from the cinders , and from thence air is 
dis tribnted to the fire, so th e fire will not clog, a better 
cons umption wiJ I  be effected , with economy of coal , 
and labor in clean i ng out ashes is saved . 

An apparatus for bottling and siruping 
aerated beverages has been patented by Messrs . James 
McEwen and Simeon Spencer, of M anChester, Eng . 

There is an aerated wate r  cyl inder, and valve operated 

by a cam or eccentric on a revolving shaft, an adju.lta
ble valve controls the sirup Charge, there are revolving 
bottle carriers, aud the operation is such as to allow 

the air to escape from the bottles being filled. 

An unlocking attachment for t ime locks 
has been patented by Mr. H iram P. Pruim, of Grand 

Haven, Mich. It provides for a wei ghted lever worked 

by the mechanism of the lock, and connected by a pawl 
and ratcbet wheel with a train of gear wheels operating 
a rack bar with a trip arm to engage with the trip latch 
of a time lock, so th e latch can be tripped by the con

tinued movement of the combination lock mechanism . 

A recording table or desk bas been paten t
ed by IIfr. Mathew S .  Holt, of Weston, W. V a .  This 
invention covers a novel construction whereby, with a 
supplementa l leaf, a large book may be held with its 
right han d  cover in l iu e with the writer's arm, and if 

mauy leaves are turned over, the adjacent leaf may be 
lowered, to oring lhe surface of the page being written 
on in same plane with the top of the tabl e.  

A separator and conveyer has been patent. 
ed by Mr. John S .  Fairly, of Ch arleston , S.  C. This 
invention covers a screw conveyer with flights in sec
tion .• , armed at the ir outerledges witb flex i ble or p l ia· 
ble material , aud combined wi th a perforated trongh or 
box, more especially designed for separating the ker· 
nels of cotton seed from the hulls after passing through 
the hnller. 

An improved pearl button has been paten t·  
ed by Mr. Henry Smith, of Newark, N. J.  The object 
of tb is  invention is to improve the con�truction of but· 
tons for which a patent wae i ssned to the same inventor 
last year. the tuhular rivet oe i ng provided with trailS' 
verse openings in its sides for the cross b!lr, and other 
changes made to insure a stronger and more durable 
button . 

A sash h older bas been patented by Mr. 
William A. McDonald , of M inneapolis, Minn . It i s  
simple in constrnction and action,  is entirely ont o f  

sight, permits the free raising and lowering o f  the sash. 
wbile holding it III the des ired position , is durable , and 
prevents the sash, door, etc., from rattl ing by the wind. 
It consists of a novel construction in that class of fas
teller. where a friction roll is pressed by spring�. 

A polishing machine bas been paten ted by 
Mr. Jean Pierron, of Elizabethport, N. J. Tbe object 
of this invention is to furnish an improved machine for 
polishing wood, stone, and other materials , and to this 

end there are various devices whereby the posi tion of 

the abrading wheel may be adjusted aud its work defi
nitely gauged, its disk beiI!g pressed on tbe material by 
a spring, and being easily removed when worn out. 

A steam heated evaporator has been patent· 
ed by Mr. Robert W. Turner, of Thornton ,  Tex. This 
invention is primarily designed to facili tate the reduc
tion of cane juice to sirnp, and covers a receptacle with 

a surrounding chest, both of whicb are contained in a 

vat. a steam coil surrounding the chest and steam pipe 
connecting with it as desired, and al so a pipe for con

densing vapor leadmg from the interior receptacle . 
Obangeable scenery for theaters forms the 

snbject of a patent granted to Mr. Lafayette W. Seavey, 

of New York ci ty. Eacn separate pieee or portion is 

mounted on roller. arranged to rest npon the stage , "0 
that all may be revolved in either directiou . To briug 

a sel sccne into any desired posi tion tie rods are bui lt 
up in secti on s , and sniLably connected , to serve as 

guides for the rotation of the scenes and as ties to hold 

the strncture firmly together. 

A sad iron has been patented by Mr. AI· 
fred R. White, of Stevens Point, Wis. T he ironi ng 
block or base is  of approximately diamond shape, und 
from the cen ter of its top projects a post, which has a 
spring catch for engaging a detachable handle, the lat· 

ter preferab ly made in two parts ; 1 h is handle can be 
adjnsted in a lengtnwise or crosswise positi on, to bet
ter adapt the iron for working on wide or narrolV sur
faces. 

A fire escape bas been patented by Mr. 
Robert Stevenson, of Ferrys burg, Mich. A balcony is 
devised for each floor of the building, the balustrade 

and floor Qf wh ich fold np against the side wall under 
the windows, and are secured by catches, connected 
wi�h a rod for releaeing any one, when the floor falls 
on supporting brackets anll the balustrade swings up
right by springs, ladders being provided with the bal
conies to be let down by hooks. 

A washing machine has been patented by 
Mr. Lars Chri stiansen , of Council Bluffs, Iowa. A suds 

box or tub has a series of brushes on t he bottom, stand
ing vertical ly, with auother series fixed to the sides , 
while a hub standing in the center has brushes on i ts 
circumference, working in combination with a vertical 
shaft with radial arms, so portions of the clothes may 
be held between the cover and arms, and other portions 
rubbed against the s tati onary brushes. 

A polisber and cleaner for metal and otber 
surfaces has been patented by Mr. WiJliam Heard. of 
Paterson , N. J .  It is more especially designed for clean

ing and polishing cntlery in kitchen nse, but used as a 
scrubber for floors, walls, etc. Th ere is a container, 
and a percolator of cork, rnh ber, leacher, or an equiva_ 
lent, the  container holding the pol i shing material, and 

tbe percolator being adapted to di stribute the same 
over the snrface to be polished or cleaned, as the pol
isher is passed backward and forward over it. 

An apparatus for the application of com
pressed air to the manufacture of glass has been patent

ed by Messrs . A drien A. and Leon A. Appert, of Paris, 
France. It may be adapted to the goblet maker'" chair 
at present nsed in crystal and glass works ,  so the blow
ing can be <.\one mechanically tbere for all k inds of 
such work, and the escape and expansion of the com
pressed a ir can be utilized for the cool ing of the glass, 
as weU as other metal or monl ds, thus facilitating the 
mannfacture and saving monlds. 

A barrel finishing machine has been patent. 
ed:by Mr. Robert O. Dobbin , of Wa terloo, On tario, 
Canada. Tnis invention, while recognizing former pa
tents in the same line, provides new and special me ch· 

anism for finishing barre Is I1fter they are set up  in trnss 
hoops.  There are two rotating chucks and a stationary 
chnck with adjus table j aws, so a barrel may be cen
tr.By compressed until the end chucks are secured, 

when the jaws of tbe central chnck we radial ly witb
drawn, and the barrel may be revolved . There are 
numerous special features, and while  the machine can 

be adj usted to d ifferent sizeR, one macliine for each size 
is most economica l , and all the hoops , heads, staves, 

etc . ,  of one barrel wii l fit any other of the same kind, 

reducing the cost of both manufacturing and repa iring. 
An apparatu R  for the manu facture of carbon 

black has been patented by Mr. George G. Shoemaker, 
of Edenbnrg, Pa. 'rh i s  invent ion relates more particu_ 
larly  to mak i ng the black from crude petrol eum and 
thick oil or sediment, a l so from the acid waste of re
fineries , the fnel being supp lied under pressure to 
burners charged with asbestos or ot.her incombustible 

material. Over the cup-like burners inclined cones 

are rotated, thmr apex upward, and over their u pper 
surfaces cold water is distributed from perforations,  

so the flames strik e  cool portions of the cones , and the 

fumes are condensed, whi le steel scrapers extend up 
the opposit'3 s ides of the cones and detach the carbon 

black formed as the cones rotate, the black descen d ing 
into a fnnnel and thence into a trougb or tnbe for re
moval . 

NEW BOOKS AND PUBLICATIONS. 

OBSERVATIONS OF THE GREAT COMET OF 
1 882, MADE AT THE UNITED STATES 
NAVAL OBSERVATORY. Prepared by 
William C. Winlock, Assistant Astron o
mer. Government Printing Office, Wa�h
ington . 

Thi s appendix to regular report of 1880 Is valua ble 
as affording a complete and chronologically arranged 

report of observations at the National Observatory from 
September 19, 1882, to April 4, 1883. The comet observ· 
ed was the vis i tor whose nncleus presented so many 
changes and the whole of the comet such a w ide variety 
of forms, which are weU il lu strated in tbe exquisi tely 
beantiful plates here given. No theories respecting 
comets find place in this concise record, which em· 

braces the observations of Prof. A. HaU, Commander 

W. T. Sampson, Prof. J. R. Eastman, and Prof. Edgar 
Frisby, U. S. N. , alld Assistant Astronomers A. N. 

Skinner alld William C. Winlock. 
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REVIEW OF A GREAT AND BENEFICENT 
WORK. 

Two recognized epochs of human life have been com
pleted since we began tbis work. It is meet that we 
make a halt, long enough at least to take note of the 
region over which we have journeyed, and to examine 
the horizon which opens up to us. 

Twice seven years ago oue of us started single-handed 
to inaugurate and develop a new use, at once SCientific 
and practical, profeSSional and commerCial, b usiness� 
like and beneficent. They only who have tried it know 
the ihfficulties to be encountered in creating an entirely 
new business and securing its recognized entrance into 
the rank and file of business. That we have <lone this 
gives us the right to speak. 

For eight years this single-handed work was prose
cuted. The operator had a conviction thut in the Com
pound Oxygen he had found a mode of redeeming his 
fellow-men from the sufferings of disease. mOre potent 
and benign than the world had ever seen. This Inspired 
him with the courage to abandon a lucrative practice 
which he had been twelve years in buildIng, and to over· 
come all obstacles in the way of realizing his dream-of 
proving to the world that his conviction was securely 
fonnded. Tbat this has been fully accomplished, tbou· 
sands of people-either cured or made riCher in greatly 
Improved health-stand read y to testify. 

Sixteen years ago the senior partner had his attention 
called to a few persons who were taking the Compound 
Oxygen. They declared that they were Improving witb 
satisfaction. He felt sure that they were being BtVln"', 
latea; and that, consequently, tney would soon show the 
effect of all stimulation, and retrograde below the point 
of health at which th�y began tbe treatment. 

By carefully wutching the cases for several months, 
his prediction failed of verification in a Single case. He 
then induced several of his own patients-cases which 
any physician would have considered very doubtful un
der any system of medication-to try the effect of the 
Compound Oxygen. With snrprlse be watched them 
making commendable speed healtbward. He then put 
members of his own family under treatment, and with 
like good results. 

All this provoked a conflict In his mind. He had proof 
that in the Compouud Oxygen there was an agent that 
would cure many sick ones whose condition would bame 
the medical skill of any physicians whom he knew. An d 
many oth ers whom he might cure in Six or twelve 
months would get well in as many weeks nder the ac
tion of�hat�ugent. 

Now the question forced itself upon his mind and per· 
emptorily demanded an answer : U What are you going to 
do with t.his latter class of patients, who confide to your 
care the restoration of their health ? As a faithful phy 
sieian, is it not your duty to take the surest and shortest 
way to secure to them that for which they Ufe payine 
you ?" Well, what is th e proposition ? " Evidently, send 
such patients where you know they Can be better served 
than they can be under your care and ministration." 
But that would be suicidal . . . No, the proportion of snch 
patients would be small. " True, but the public will not 
discriminate. They will see only that the doctor sends 
his patients elsewhere to be cured, and. therefore, he 
lacks confldeuce in his own medical skill. . .  Well, there 
is one way ont of the dilemma ; g-et possession of the 
superior curative agent, and thus make pear,.e with your 
professional conscience and prove yourself a friend to 
suffering humaaity." What, and be jeered by one 's 
friends, and tabooed by one's professional brethren ! 
.. That appears to be about the price. But what is the 
alternative ?" Result: He gives up his hard-earned prac
tice, secures at a great price the knowledge of and the 
right to administer the Compound Oxygen in this city. 

Thisinclnded only the Omce Treatment In Philadel
phia. Soon he was exercised by the fact that the opera
tion of an office business was very limjted. Something 
must be done to dispense the blessing far and wide. Ac 
cordingly, at no little e xpense, he hastened to mak; 
known to his professional bretnren the virtues of Com. 
ponnd Oxygen, and to furnish tbem with outfits for ad· 
ministering it. As he ought to have known would be the 
case, his efforts excited ridicule and reproaches. 

Nothing daunted, he entered upon a long seri es of ex
periments, which resulted in the conviction tbat there 
was a much better method of accomplishing the end in 
view than tne one which bad failed. Hence the widely 
known Home Treatment. 

In this untried field he labored for a year ; meetin� 
many failures in his experiments, working hard at de
tails, and creating a literature which the work absolute
ly reqnired. On the last of June, ten years ago, the 
practicability of the enterprise was demonstrated. But 
he had exhausted his resources , broken his health, and 
almost sacrificed his life. fl'he ship was built and 

launched, bnt three years' strnggte proved to him that 
he could not freight and man it. Six and a half years 
ago he found a man who could appreciate the value of 
the work in hand. Our united forces  have fulfilled the 
brightest hopes of the pioneer. 

A new departure was the order of the day. The first 
and essential thing to be done was, to let those wlto 
needed our curative agent know that we were in posses
sion of it. Knowing that many fortunes have been sunk 
in advertiSing, we decided to put that part of the busi
ness into the bands of one whose skill and experience 
had been proven. It is enough to say that the methods 
which he adopted have revolutionized important branch. 
es of advertising. 

From the outset we have dealt truthfully !th the suf
fering Sick, reailzing that they at least had a right to de. 
mand such deallug. We knew that we b ad a curative 
agent superior to any other in the world, and therefore 
the simple trnth about it would be the best credentials it 
could have ; hence we were not tempted to invent testi� 
monials, nor to steal genuine ones, nor to romance on 
any. 

The growth of the bnsiness has been phenomenal. 
During the :!lrst year the business . doubled each month. 
During the last four years we have recorded in our books 
statements of diseases, reports of progress, repeated 
advice and prescriptions, of Over twenty thousand per_ 
sons. Much more CQuid be said in proof of the success 
of our work as a commercial enterprise ; but let this snf
flce. It is of much greater importance to prove that our 
professional snccess bas exceeded the other. 

What,ibuve we to show in this direction ? DUring those 
fonrteen years we have treated thirty thousand patients. 
Among these a large proportion had been sick for years. 
They had exhausted the skill of the best physicians of 
aU schools, different sanitariums, various natUral health 
res()rts, shops of nostrum-mongers� and months of hygi
enic traveling. In many of these cases it has cost mOTe 
to remove the baleful effects of the treatment practiced 
on them , than those of the original disease. How many 
of them have been desperate cases may be inferred from 
the fact tbat we have filled scores of orders-sent uncon. 
d1tionally-in which the patient had passed beyond the 
reach of any remedy on its arrival. And out ot this un. 
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promising multitude. ninety per cent. have been elther 
cured or greatly bene1j.ted. 

We have proved tbat a number of diseases whlch by 
common consent have been assigned to the category of 
.. incurable •• " no longer belong there. We have cured a 
number of cases of Bright's disease. Two of these cases 
were brotbers whose father. one brother. and One sis
ter had died of the same disease. We have treated four 
cases of Locomotor atlwia, or P'l"O(J'I"e8&1ive paral.ysiIl. In all 
of these the progress of the disease has been arrested 
(which no system of medication has ever been known to 
do), and the patients have made genuine progress toward 
health. We almost never fall to cure asthma-even of 
Jlfteen years' standing-unless the case haa been spOiled 
by the use of narcotics, which served aa palliatives but 
constantly aggravated the disease. The same can be 
said of that " opprob1"ium medendi," hay fever. The cases 
of consumptlon-·confirmed phthlsls--whlch tbe Com
pound Oxygen bas cured can be counted by scores. We 
are confident that we make more genuine CUTB8 of ca
tarrh-nasal. laryngeal, bronchial, and pulmonary-than 
all the catarrh specialists In tlie country. 

A distinguished member of the New York Bar, who 
appeared to be a wreck both physically and mentally, 
and who bad settled up his worldly alfalrs, resumed his 
active business after three month s' treatment ; and this 
business b e haa successfully followed for a year. Mrs. 
Mary A. Livermore. who had been disabled for nearly 
two years by a dangerous exhaustion of the brain. has 
for a year and a half been prosecuting her professional 
work with more ease and energy than ever before. The 
Hon. W. D. Kelley. the Father of the National House of 
Representatives, will tell any one that he owes the laat 
ten years of his life to Compound Oxygen ; and it can 
hard ly be disputed that during this period his labors 
have not been surpassed by those of any other member 
of Congress. William Penn Nixon, of the Ohicago Inter
Ocean. says that he owes his life and some years of ac
tive usefulness to the virtues of Compound Oxygen. 
Tbe public know very well the unqualified testimony 
which Mr. T. S. Arthur has borne In favor of the Com
pound Oxygen as exhibited in his o wn case. 

But why multiply examples ? We have published 
many hundred statements in the patients' own lan
guage of the e11'ects of Compound Oxygen In almost 
every kind of disease. 

Now what of the future ? Having accomplished 
what we have, and against such odds, our progress 
henceforward should be broader. more successful. and 
more bene!lcent. As was to have been expected, pro
prietors of sanitariums and health resorts. whose busi · 
ness has been diverted from them by the popularity of 
tbe Compound Oxygen, try to show that our agent Is 
Inert. But until they can rationally account for the thou. 
sands of wonderful cures e11'ected by it, their tirades are 
In vain. Of course tbere are-and there will probably be 
more-imitators of tbe Compound Oxygen. Some have 
already stolen our title, our literature, and even ODr 
testimonials. One of them, having obtained from Wil
liam Penn Nixon an opinion of Compound Oxygen in 
his own case, now publishes It as though Mr. Nixon was 
cured by his treatment Instead of ours I Some of those 
agents may be innocuous ; but we h ave a good rea.son to 
believe that many of them are positively Injurious. 
They will have their day. 

But despite all factious opposition Compound Oxy
gen must become Increasingly popular, so long as It 
possesses the ability to elfect such remarkable cures as 
now attest its merit. 
. :lror full information regarding the treatment and its 

use. address Drs. STARKEY & PALEN, 
1109 and 1111 Girard St . •  Philadelphia. 

The Chfffrgefor Insertio'll under this head is One iJollar 
a linefOl' each insertion : about eigltt words to a line. 
Advertisements must' be 1'eceived at publication ojfia 
asea1ly as Thursday morning to a'fYPl'ar in next ISBUe. 

All Books on Electricity. Cheap. School ElectrieitY,N. Y. 
" The Sweetland Ohuck." See ad. p. 108. 
Address wanted of manufacturer of gasoline stoves. 

A. Roesler, Market Street. Charieston, S. C. 
Wanted.-Superintendent for agricultural implement 

factory near New York. Must understand machine 
shop, wood shop. foundry, blacksmithing. etc . •  aeeord
ing to modern customs, and be a man of proved ability. 
Address, stating experience. expectations, etc., h Wood 
and Iron," care of William Young. 21 Park Row. N. Y. 

Street Telescope, M. T.,8M Linden St.,.Oamden,N. J. 
If YOll want the best Helve Hammer in the world, 

send to Bradley & Company, Syracuse, N. Y. 
Iron and steel drop forgings ot every description. R. 

A. Belden & Co. ,  Danbury, Ct. 
Thread Cutter.-Something new and useful, adapted 

to all kinds of sewing machines. Patent for sale. Ad
dress, Gavlno Gutierrez & Co .. 192 Front St., New York. 

Hoisting Engi nes for Mines. Qllarrles, Bridge Bni lders, 
Railroad Construction. etc. Send for catalogue. 

Copeland & Bacon, New York. 
Quinn's device for stopping leaks in boiler tabes. 

Address S. M. Co., South Newmarket, N. H. 
" How to Keep Boilers Clean." Rook sent free by 

James F. Hotchkiss. 86 John St. New York. 

Iron Planer. Lathe. Drill, and other mach ine tools of 
modern design. New Haven Mfg. 00., New Haven, Conn. 

Pamps-Hand & Power. Boiler Pum\ll!. The Goulds 
Mfg. Co., Seneca Falls, N. Y., & 15 Park Place, New York. 

Fox's Corrugated Boiler Furnace, illus. p.  354. Hart
mann. Le Doux & Maecker. sole agents. 13<1 Pearl St.,N. Y. 

For Freight and Passenger Elevators send to L. S. 
Graves & Son, Rochester, N. Y. 

Best Squaring Shears, Tinners', and Oanners' Tools 
at Niagara Stamping and Tool Company. Bullltlo, N. Y. 

Lathes 14 1r.. swing, with and wi thout back gears and 
screw. J. Blrkenhead. ManSfield. Mass. 

The Best.-The Dueber Watch Case. 
If an invention haa not been patented in the Um ted 

States for more than one year, it may stl ll be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., SCIENTIFIO AlIIERICAN Patent 
Agency. 261 Broadway. New York. 

Guild & Garrison's Steam Pump Works, Brooklyn , 
N. Y. Steam Pumping Machinery of every descrip
tion. Send for catalogue. 

Nickel Plating.-Sole mannfact.urers cast nickel an
odes, pure nickel salts. polishing compositions. etc. Com
plete outfit 10r plating, etc. Hanson & Van Winkle, 
Newark, N. J" and 92 and 94 Liberty St., New York. 

J titutifit �mtritau. 
Lists 29. 30 & 31;describing 4,000 new and M-hand Ma- I the pick a cherry red heat. and dip without drawing 

chines, ready lor distribution. State just wbat machines temper; if the steel is good, you will have a pick that will 
wanted. Forsalth & ('0., Manchester, N. H., & N. Y. city. give good service, and you Can draw them down just as 
For Power & Economy, Alcott's Turbine, Mt.Holly, N. J. thin as you want them and give them from 134" in, to 

"Abbe" Bolt Forgin g Machines and "  Palmer" Power 1� in. clear temper. 
Hammers a speolalty. Forsalth & Co . •  Manch ester.N.H. (4) F. W. M. writes : 1. Suppose I have a 

Railway and Machine Shop Eq uipment. gear wh eel with a loose jonrnal-bearing surface 2 in. 
Send for Monthly Machinery List in width, revolving on a shaft 1� inches in diame ter , 

[to the George Place Machinery Company. and another loose gear wheel just like the ilrst , only 
121 Chambers and 103 Reade Streets, New York. that the width of its jonrnal-bearing surface is half an 

Wanted.-Patented articles or machin�ry to make inch, and it revolves on a shaft 6 inches in diameter. 
and introduce. Gaynor & Fitzgerald, N ew Haven . Conn. Will the bearing surface in both cases be the same, 

Water purified for all purposes, from household sap- viz., 9'4248 + sq. in . ? A. The bearing surface will be 
plies to those of larll:est Cities. by the improved !lIters the same, 9'4248 + sq . in. 2. Now snppose the wheel 
manufactured by the Newark Filtering Co . • 117 Oom- on the 6 in. shaft i s  to be revolved only one-fourth as 
merce St . .  Newark, N. J. fast as the wheel on the 1� in. shaft, wonld the friction 

Presses & Dies. Ferracute Mach. Co. , Bridgeton , N. J. and wear be same in each P A. The fMction and wear 
Split Pa lleys at low prices, and of same strength and on the small shaft will be about  foar times as great as 

appearance as Whole Pnlleys. Yocom & Son's Shaftinll on the larger. The contact surfaces in both instancps 
Works. Drinker llt., Pblladelphla. Pa.  are the same. but  in the former case the 'same particles 

Supplement Catalogue. -Persons in pursuit of infor- are brought in con l act with one another four times 
matlon on any special engineering. mechanical, or scien- while the other shaft is revolving once; and since the 
tiflc subject, can h ave catalogue of contents of the SOl- weight upon hoth shafts is assnmed to be the same, 
ENT I F I O  AM ERICAN SUPPLIGM E NT sent to them free. the wear must be fonr times as rapid in the One 
The SUPPf, E M E N T  contains lengthy articles embracing instance a� in the other. 3. Would it require any more 
the Whole range of engineering, mecbanics, and physl- power to operate one than the other? I have been cal science. Address Munn & 00 . •  Publishers. New York. thinking that nnder the above circumstances the wheel 

Machinery for Light Manufacturing, on hand and with the large shaft would sufi'er no more wear or fric
built to order.  E. E. Garvin & Co., 139 Center St . . N. Y. tion, :and take no more power, than the wheel w i th 

Fossil Meal Composition. the leading non-{londucting the smal ler shaft. But i f they were both to make a 
covering for boilers. pipes. etc. See adv. , p. 108. revolution in the same time, the former would wear fOllr 

Straight Line Engine Co. Syracuse. N. Y. Best in  times as fast and take four times the power. A. It i s  
deSign, materials, workmanship. governing; n o  packing. impossible t o  answer tb e question o f  power p08itively. 

Improved Skinner Portable Engines . Erie, Pa . as the conditions are not fully enough given. We 

Drop Forgings. B illings & Spencer 00. See adv. ,  p.  398. should �ay, however. that the power required to tu l1l1l 
above conditions wil l be ahout the same tor both shafts . 

Curtis Pressure Regulator and Steam Trap. See p. 78 .  although theoretically a littlp more power will be re-
Woodwork'g Mach·y. Rollstoue Mach . Co. Adv.,  p. 78. 

C. B.  Rogers & Co. , Norwich. Conn., Wood Working 
Macblnery of every kind. See adv ..  page 77. 

American Fruit Drier. Free Pamphlet. See ad .. p. 94. 

Brass & Copper in sheets,wire & blanks. See ad.p. 94. 

The Chester Steel Castings Co., office 407 Library St.,  
Philadelphia. Pa . .  can prove by 20.000 Crank Shafts and 
15.000 Gear Wbeels. now In nse. the superiority of their 
Castings over all others. Circular and price list free. 

The Improved Hydraulic Jacks. Punches. and Tube 
Expanders. R. Dudgeon. 24 C10lumbla St .• New York. 

Friction Clutch Pulleys. D. Frisbie & Co., Phila. Pa . 
Tight and Slack Barrel Machinery II specialty. John 

GreenWOOd & Co., Rocbester. N. Y. See iIlus. adv. p. 93. 

Magic Lanterns and Stereopticons of all kinds and 
price.. Views Illustratlnj{ every snbject for public ex
hibitions. Sunday schools. colleges, and home entertain
ment. 116 page Illustrated catalogue free. McAllister 
Manufacturing OptiCian, 49 Nassau St . •  New York. 

Hand and Power Rolt Cutters, Screw Plates, Taps in 
great variety. The Pratt & Whitney Co •• Hartford, Ct. 

quired to overcome grealer wear of smaller shaft. 
(5) O. F. , Jersey C i ty, asks what sized air 

chamber is required to sustain about 2. 000 lb. dead 
weight in water? A. A chamber containillg 32 cubic 
ft. of air is snftlcient it made of wood. 

MINERALS, ETC.-Specimens have been re
ceived from tbe following correspondents, ann 
examined, with the results stated : 

S. P.-The sample consists of pyrite (iron snlphide).  
In order to determine whether it r.arried gold in paying 
qnantities. an aSBay. costing $5.00, will be necessary .
C. B. S.-The specimen is decomposed limestone, of no 
value. 

I N D E X  O F  I N V E N T I O N S  
For which " etters Patent 01' the lJnlted 

States were Granted 
January 29, 1884, 

Lightning Screw Plates, Labor-saving. Tool s, p. 92.  AND EACH BEARING THli!1' DATE. 

ffiNTS '1'0 CORRESPONDENTS. 
No attention will be paid 1.0 commuUlcations unless 

accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
gi ven to inqu irers . 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enollgh to 
name th e date of the paper aud the page, or the number 
of the question . 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then PUB' 
lished, they may conclude that, for gaOll reasons, the 
Editor declines them . 

Persons desiring special informatiou whi ch is pnrely 
of a personal character, aUd not of general interest, 
eholl id remit from $1 to $5, according to the subject,  
liS we cannol. be expected to spend time and l ahor to 
obtain s llch information withont remllnerati on . 

Any numbers of the SCIENTIFIC AMERICAN S UPPLE
II(ENT referred to in these col umns may be had at t l ie  
oBlce. Price 1 0  cents each. 

Correspondents sending samples of minerals, etc . ,  
for examination, should b e  careful to d i stinctly mark or 
label their specimens so as to avoid error in their indent!-
1I.cation. 

(1) C. M. asks : In what proportion of bulk 
atmospheric air Is reduced by compressiou into 2, 3, 4, 
etc . ,  atmospheres? I mean. for instance. what room 
will 1 cubic foot of air occupy after having been com 
pressed to 2, 3, 4, e t c . ,  atmospheres, showing a pressure 
of 45, 60, 75, 90. etc., lb. respectively? A .  The pressure 
resulting Crom the compression of atmospheric air in 
volumes after cooling to the normal temperature is
volnmes compressed into oue-
2 vol. :4 vol. 6 vol. 8 vol. 10 vol. 

--, etc. 
15 lb. 30 lb. 45 lb. 60 lb. 90 lb. 
At the instant of compression the pressure arising 

from the liberation of the latent heat carries the pres
sure somewhat higher. 

(2) H. M. B.-We should infer from tbe de
scription that the substance was some sort of slag hav
ing a melting point lower than the heat to which the 
bricks were exposed. It is probably a silicate of Hme 
or iron. To positively determine its nature an 'analy
sls would be necessary, the expense of which would 
be from $10 to $20, and a larger Cl.uantity of the coat-
ing would be required. 

. 

(3) J. L. T. writes that hammering and 
heating are two essentials t o  Insure a good mill pick. 
NeTer strike a pick or any steel tool on edge where the 
red heat has left it. let all the hammering be on the 1I.at 
surface, and the last blows right along the point of the 
tool to bring the steel close where the greatest resist
ance to the blow is required. Clean, cold, soft water 
with salt enough in it to 1I.oat a common potato. GiTe 

[See note at end of list about copies of these patents.] 

Alarm. See Lamp alarm. 
Bag bol der. M .  Hayman . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 292,648 
Baling press, Eleeley & Buckman . . . . . . . . . . . . . . . . . . . .  292.698 
Bar. See Hitching bar. Jail bar. 
Barrel finishing machine. R. O. Dobbin . . . • • . • • . . • .  292,787 
Barrel making machine. S.  Wright . . . . . . . . . . . . . . . . . 292.728 
Bed lounge, A. Hansen . . . . . . . .  , . . . • • • • • •  0 . . . .  . . . . .  292,556 
Beer !lnings spreader. J. Schafhaus . . . . . . . . . . . . . . . .  29Z.590 
Blcvcle. W. H. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292.545 
Billiard table attachment, J. Dockstader . . . . . . . . . .  292,547 
Bit and drill brace, J. D. Richardson . . . . . . . . • • . . . . .  292.587 
Boller furnace. T. E. Jones . . . . . . . . . . . . . . . . . . . . . . . . . 292,751 
Bolt heading machine, J. Bruderer . . . . . . . . . . . . . . . . . 292.534 
Boot and shoe counters. machIne for bending. R. 

Glover. . . .  • . • • . •  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292,646 
Boot and shoe sole. rubber. H. A. Wattson. . . . . .  292,711 
Boot or shoe stitl'eners. molding. N. J. Simonds . • . .  29"�,514 

Boot or shoe upper, machine for pebbling or em-
bossing, J. H. Parker . . . . . . . . . . . . ... . . . . . . . . . . . . . .  292,572 

Boots and shoes. manufacture of, L. F. Norman . .  292,503 
Bottltng and slruplng aerated bever"lles, appara-

tns for. McEwen & Spencer. .  • .  . . . .  • . • . .  . . • .  . • • • •  29'�,565 

Box. See File box. Letter box. Mall box. Paper 
box. 

Brace. See Bit and drill brace. 
Bracket. shelf. or nicture support. J. E. Wickham. 292.523 
Broom bolder, H. C. Berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292.621 
Bucket. G. A. Spross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :. 292,708 
Buckle, C. S. W el ls  . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  29'�.77'7 
Burner. See Gas burner. Vapor burner. 
Butter cutter. N. H. Sweet . . . . . . . . . . . . . . . . . . . . . . . . .  292,706 
Button, H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292,700 
Button, E. Wuerfel. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292,729 
Button fasteners, Implement for setting. J. H. 

Goodfellow. . . . . . . • .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  292,482 
Buttons to fabrics. etc., instrument for attacbing. 

P. H. Sweet, Jr. . . . . . . . . . . . .  . . . .  . . . . . . .  . . . . .  292,518 
Calculator, tax. Interest, and percentage. W. S. 

Kiser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292.658 
Can hol der and funnel. combined. W. M. Doty . . . .  292.629 
Can opener. F. Sharp (r). . • . . . . • . . . . . . . . . . . . . . . . . . . . .  10,443 
Car brake. automatic, J. C. Dane . . . . . . . . . . . . . . . . . . . . 292,786 
Car coupling. J. Coup 'et al . . . . . . . . . . . . . . . . . . . . . . . . . . . 292,538 
Car coupling. F. A. Hoyt . . . . . . . . . . . . . . . . . . . . .  . • • .  292,557 
Car coupling. C. G. McCormIck . . . . . . . . . . . . . . . . . . . . . . 292,564 
Car coupling. M. M. Shur . . . . . . . . . . . . . . . . . . . . . . . . . .  292,698 
Car coupling. W. Stamp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292.704 
Car coupling. P. Wineman . . . . . . . . . . . . . . . . . . . . . . . . . 292.724 
Car coupling, adjuster, J. P. Pies . . . . . . . . . . . . . . . . . . . 292.506 
Car roofing. W. H. Paige. • • • . • • • . . • . • • •  . . . • • • . • • . .  292,675 
Car, sleeping. J. Shorey . . . . . . . . . . . . . . . . . . . . . . . . . . . 292,595 
Car spring, R. Vose . . . . . . . . . . . . . . . . . . . . . . . . 292.773 to 292,775 
Cars of cable roads, pilot or guard for. W. U. 

Bohm . . .  . . . •  . . . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . 292.624 

Cars, etc .. propulsion of street. Graham & Young. 292.488 
Carbon black. apparatns for the manufacture of, 

G. G. Shoemaker . . . . . • .  . . . . . .  . . . . . . . . . . . . . . . .  292,696 
Carpet stretcher, E. P. Shafler . . . . . . . . . . . . . . . . . . . . .  292,698 
Carriage. R. C. Huse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292,558 
Carriage curtains. clamp fa.stenlng for, A. S. 

Parker. . . . . . . . .  • .  . . . . . .  . • • .  . . . . . . . •  . • •  . . . . . .  . . . . .  292.571 
Carriage doors, device for clOSing, H. W. Yonley. 292.526 
Centrifugal machine, H. B. Stevens • . • • . . . . . • . . . . . . 292.705 
ChRin. ornamental. W. Rallou • . . . . . . • • . . . . . . . . . . . . •  292,615 
Charcoal oven. J. A. Edwards . . . . . . . . . . . . . . . . . . . . .  292,635 
Check rowers. wire stretcher for, W. W. Porter . •  292.679 
Chimney protector, I. A. Smith . . • . • • • • • . . . . • • . • • . • .  292,701 
Chimney toP. N. Petersen . . . . . . . . . . . . . . . . . . . . . . . . . . . 292.505 
Chuck for holding !lttings. S. P. M. Tasker . . . . . . . . .  292,699 

Churn. R. R. Shive . . . . . .  . . . . . . .  . . . . . .  . . . . . . . . . . .  292,695 
Claar dealer's knife, Dieterich " Walford . . • . • • • 292,478 

t07 
Clay crushing rol l er, J. W. Penfield. ' " . . . .  292,576. 292.571 
Clevis for chain cables, etc . .  swivel. F. Joseph . . . .  292.498 
Coal screen. J. Jones . . . . . . . . . . . . . . .  " . •  • • • • • .  . . . .  • . . 292.500 
C011'ee and other grain, machine for cleaning. J.  

Reaney . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292.681 
C011'ee. etc .•  machine for cleaning and grading, G. 

S. Hungerford.. . . . . . . . . . .  . . . . •  . . . . .  . . . . . . . . . . . .  292,750 
Coin counter for money d rawers. C. G. Raber . . . • •  292,584 
Copper. tinning sheet. A. A. Cowles . . . . • • • • . . . . . . . .  292.540 
Creamer. centrifngal, Lefeldt & Lentsch . . . 292,661 , :192,862 
Creaming milk. centrifugal machine for, Lefeldt 

& Lentsch (r) . . . . .  . . . .  . . . . . • •  . "  . . . . . . . . . . • . . . . . . .  10,441 
Cultivation and harvesting. system and apparatus 

for farm, R. Romaine . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292,511 
Cultivator, II . W. Ferguson . . . . . . . . . .  ' " '  . . . . . .  • • • • •  292,689 
Cultivator, R. C. Norton • . . . • . . . . . • . . . . .  " '  . . . . . . . . . . . .  292,674 

Cut 011'. automatic spring valve, J. L. Mitchell . . . . 292,'758 
Cutter. See Butter cutter. 
Die. See Hammer die. 
Digger. See Well digger. 
Dredging machine. H. C. Carter. . . . . . . . . . . .  • • • • • . .  292,782 
Drill. See Ratchet drill. 
Dust pan , J. I. Flanagen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292.477 
Electric accumulator. G. Phlllppart . . . . . . . . . . . . . . . . 29'�.762 
Electric cable, compound, H. Van Hoevenbergh . . 292,772 
Electric circnit. E. Weston . . . . . . . . . .  . . . . . . . . . . . . . .  292.718 
Electric circuit conductor. E. Weston . . . . . . . . . . . . . . 292,717 
Electric circuits, device for connecting safety 

strips In. E. Weston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292,716 
Electric cIrcuits, fusible safety strip for, E. Wes-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292.718 
Electric conductor, A. A. Cowles . . . . . . . . . . . . . . . . . . 292.539 
Electric machine, d ynamo. W. F. Buckley • . . _ • • •  292,625 
Electric machine, dynamo, J. S. Sellon • . . . . . . . • . . . .  292,691 
Electric machine regulator, dynamo. E. Weston . •  292,715 
Electric signaling apparatns, L. J. Crossley et al •. 292,542 

Electrical CircuIt breaker for annunciators and 
gas lighting apparatus, T. H. Rhodes . . . . . • . . . .  292.586 

Electrical generator or motor, E. Weston . . . . . . . . . .  292,719 
Electrical Indicator. E. Weston . . . . . . . . . . . . . . . . . . . . 292,714 
El ectrical transmission of power, system for the, 

E. Weston . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . .  292.721 
Eievator. G. A. Saxer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292,684 

Elevator safety gate. F. K. Bartlett . • . . . • . . • . . . . . . . 292,462 
Elevator stop mechanism, F. Scooneas . . . . . . . . . . . .  292,686 

Engin e .  See Locomotive steam engine. Pump-
ing engine. 

Evaporator, steam heated. R. W. Turner . . . . . . . . .  292 ,766 
Excavating machine. H. C. Carter . . • • . • • . . • . • • . • . .  292 ,468 
Excavator and land leveler, B. M. Hagne .. . . . . . . . .  292,655 
Eyeglasses, I. Fox.. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . 29"J .479 
Fatty acids, sol i difying liquid or semI-liquid, W. 

F. M. McCarty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292,669 
Faucet. P. H nlf.. • • • • •  . . .  • • • • • •  . . . . . . . . . . . . . . . . . . . . . .  292.489 
Felly planing machine. S. T. Kennan . . . . . . . . . . . . . . . 292,752 

Fence, !lood, I. McDougall . . . . . . . . . . . . . . . . . . . . . . . . .  292,757 
Fences, strand wire for barbed, H. B. Scutt • • • • • • .  292.688 
Fertilizer, D. R. Castleman . . . . . . . . . . . . . . . . . . . . . . . . . .  292.47() 
Fertlllzer dIstributer, A. Mekenney . . . . . . . . . . . . . . . 292,6'12 
File bOX, F. M. Senter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292,692 
File, extension. J. Gross . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292 .484 
FIlter. J. Durel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292,681 
Fire escape .  H. E. Doren . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292.548 
Fire escape, R. Stevenson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292,767 

Fire escape, F. J. Underwood . . . . . . . . . . . . . . . . . . . . . . .  292.769 
Fire escape ladder. A. J. Bartlett . . . . . . . . . . . . . . . . . . . . 292,581 

Folding table. E. C. D .  Kirkpatrick . . . . . . . . . . . . . . . . . 292,657 

Furnace. See Boiler furnace. 
Furnace for treating ores continuously. A. M. G. 

Sebl\lot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292.690 
Furnace grate, M. C. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . 292.492 
Furnace jOint, E. e. Condit . . . . . . . . . . . . . . . . . . . . . . . . .  292,587 
Furnaces, device for Indicating the temperature 

In annealing, M. A Lhuissler . . . . . . . . . . . . . . . . . . . 292,49'l 

Furnaces, manufacture of non .. calcareous linings 
for metallurgical, J. Reese •. , . . . . . . . . . . . . . . . . . • . •  292,508 

Gage. See Liquid or water gage. Sawyer's gage. 
Gage. J. H. Fenety . • . • . • . . . . . . . • . . . . . . . . . . . . . . . . . . . • .  292.551 

Game apparatus. G. A. Lilliendahl . .  . . . . . . . . . • • • . • • 292,568 

Game. cbecker and base ball combination, H. S. 
Towner.o • . •  . . . • • • • • .  • • • •  . .  . . . . • • • • • • • • •  , . . . . . .  292,709 

Gas and water regolator. ·A. E. Cohn . . . . . . . . . . . . . . . 292,536 

Gas. apparatus for producing. G. W. Billings • ., • • .  292.622 
Gas burner. J. G. Sanderson . . . . . . . . . . . . . . . . . . . . . . . 292.766 
Gas scrubber, C. W. Isbell . . . . . . . . .. . . . . . . . . . . . . . . . . . .  292.491 
Glass. apparatus for the application of compressed 

air to the manufacture of. A. A. & L. A. 
Appert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292,730 

Glass articles snap for holding. H. C. Schrader . • • . .  292,685 
Glassware. manufacture of ornamental ,  W. F. 

Russell . .  . . . . . •  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292.765 
Glassware, manufacture of spangled, W. Lellrh-

ton . Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292.668 
Gold by means of alkaline sulphides. extracting, 

C. P. Wl1liams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29"�,605 
Governor, centrifugal , J. Selwig . . . .  . . . . . . . . .  • • . .  292.512 

Grain, etc., separator for, F. L. Kidder . . . . . . . . . . . . . 292,656 

Grinding mil l .  J Q. A dams . . . . . . . . . . . . . . . . . . . . . . . . . . 292,612 
Grinding mm, W. E. Gorton . . . . . . . . . . . . . . . . . . . . . . . . . 292.748 

Grinding mil l ,  F. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292.524 

Hammer die, J. Withington .. . . . . . . . . . . . . . . . . . . . . . . . . 292,608 
Handle. See Tool handle. 
Harness, S. Funk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292.7!12 
Harness loop, J. M. Basinger . . . . . . . . . . . . . . . . . . . . . . . . 292.61 8  
Hat bodies . apparatus for stretching. J .  Eaton . • • 292,684 
Hat bodies, machine for felting and siZing, J. J. 

Perine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292,578 

Hat linings, manufacture of. A. Solmans . . . . . • . . . .  29'J,596 

Hat protector. C. A. Helbig . . . . . . . . . . . . . . . . . . . . . . . . . 292,487 

Hat sizing or felting machine. J. J. Perine . . • • • .  : . 292,579 
Hay rake. borse, J. N. & T. Wallis . . . . . • • . • . . . • . • • .  292,776 
Hay rake. horse. S. F. Weaver . . . . . . . . . • . . . . . . . . . • •  292.520 
Heat and fire reSisting valve, W. A. Goodyear • • • .  292,746 
Heel burnlsbing tool, A. E. Stirckler . . . . . . . . . . . • . . .  292.59'l 
Heel trimmer, C. S. Dwyer . . . . . . . . . . . . . . . . . . . . . . . . . . .  292.683 
Hide scouring and !leshlng apparatus, A. Whiting. 292,728 
Hinge. w. Patterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292.574 
Hitching bar. horse, F. Taylor • . . . . . . . . . . . . . . . . . . . . • •  292.519 
Hitching loop and strap, safety. R. W. Jones . . . . •  29'J,561 
Holder. See B a g hOlder. Broom holder. 
Horses. device for 'stopplng runaway, A. Ruegen-

berg . . . . . . . . .  . . . . . . . . . .  . • •  • . . . . . .  . . . . . . . . . . . . . . . . . . . 292.589 
Ice creeper, J. Reist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292,509 
Insulated conductor of electricity. W. A. Shaw . . .  292,694 
lnterlo"klng switch apparatus, O. Gassett . . . • . • . •  292,7 • •  
Iron. S e e  Sad Iron. 
Jack. See IMting jack. Railway jack. Screw 

jack. Shoe maker's jack. 
Jack. S. J. Wisdom . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . .  292.'725 
JRlI bar, L. D. york . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292,52'"1 

Jar wrench and can opener, combined, A. Van 
Slyke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292.710 

Jeweling tool, J. R. Parsons . . . . . . . . . . . . . . . . . . . . . . .  292,676 
Joint. See Furnace joint. 
Jug toP. Lanl! & Lauster . . . . . . . . . . • • • . . • . • . . . • • • • •  292.660 
Knapsacks. means for carrying, A. Mendel • • • • . • . • 292.566 
Knife. See Cigar dealer's knife . 
Knitting machine. W. D. Huse . . . . . . . . . . . . • • . . . . • • • •  292,490 
Lamp alarm. electric. J. Olmsted . . . • . . • . . . . . . . . . . . 292,761 
Lamp. Incandescent, E. Weston . . . . . . . . . . . . . . . . . . .  292,720 
Lasting machine. A. W. Pearson . . . . . . . . . . . . . . . . . .  . 292.575 
Latch. door and gate, C. Wormuth . .. . . . . . .  : • • • • • • • •  292,72'l' 
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Latching device for gates for iron fences. T. Table. See Folding table. Recording table. 

Hogers . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29�.510 Tag. mail sack, G. W. Dwenger . . . . . • . • . . . . . . . . . . . .  29'�.6:12 
Lead, making sponge, J. K. Kessler . .. . . . . . . . ... . . . 292.753 'i'elegraph, autographic. )1 . H. Wilson . ,  . . . . . . .. .. .  292,001 
Letter box. J. B. Broome . . . . . . . . • . • . . . . . . . • . . . . • . • . .  292,538 'relegraph cables, manufacturing a rot proof cov-
J.ifting jack, E. Jj;mmert . . . .... . . . . . . . . .. . . . . . ... . . . . 292,739 ering for underground, P. B. Vander lI'eY<1e. 292.770 N O  P A T E N T  
Lifting jack, B. F. Mansfield .. . .  ; . . . . . . . . . . . . . . . . . . . 292,666 Telepbone call box. J. M. Oram et al . . . .. . . . . . . . , .  29''-570 
Light. See Skylight. TelePho

.

ne receiver, - n. E. 'Nait·e . . . . • .. . . . . . . . . .
.

. .
.

. 292,60'� I IS CLAIMED ON A CCI.DENT INS URANCE B Y  THE OLD 

Liquid or water gage, E. Beggs . . . . . . . . . . . . . . . . . . . . .  292.532 Te lephone transmitter. H. E. Waite . . . . . .. . . . . . . ... 292.603 
Lock nut. N. E. Shailer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292.513 Tbeaters, changeable scenery for. L. W. Seavey . .  29'2,689 
Locks, gage for adjusting, M. H. Bassett . . .. . . . . . . . 292,463 Thermometer; balanced, P. G. Russell .. . .. . . . . . . . . 292.764 
Locomotive attachment. J,. W. Page . . . . . . . . .

.
. .. . 292.504 Thrashing machine, W. H. & J. Butterwortb, Jr .. 292,731 

Locomotive bell ringing attachment. P. M. Way. 292.712 Tbrashing machine band cutter and feeder, J. A. T R AVE L E R S  
Locomotive steam engine, T. Ricour. .. . . . . . . . . . �92.588 & �'. H. Marsh.fl. . . .. . . . . . . ..

.
. . . . . .. . . .. . . . .. . .  292.667 

Loom for weaving double pile fabrics, I,ister & Thrasbing machine belt reel, L. P. Barnes . . . . . . . .  292,530 
Reixach .... .. � . . .  . . . . . .  ' "  . . . . . . . . . . . . . . . . . . . _ . 292,664 'l'hrashing machine dust exhauster and conveyer, OF HARTFORD, CONN. 

Lnnch box and drinking tlask, combined, J. F. D. Logan. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . .  . .  . .  292,498 
Moran . . . .. . . . ... . . . . . . . . .. .. . . . ... . ........

. . .. . . . . 292,502 Time locks, unlocking attachment for. H. P. B UT IT HAS NEARL Y .AS GREA T A 
M.il box, F. E. Frey . . . .. .. .. . . . . . . . . . . ...... . . . . . . . . 292,741 Pruim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292,583 
�lalt and graiu mills, construction of, C. J. /Jexa- Tool handle, C. L. Bellamy ... . . ... . . . . . .

. . . . . . . . . . .  292,620 
mer . . . . .. . . . .. ... ..... . ... . . . . . . . . . . . . . ... . . . . . . . . . 292,438 Toy, musical, W. A . Gay . . . . . .. . . . . . . . . . . . . . . . . . ... . 292.645 

Matcb making machine. C . •  J. & J . :li. Donnelly . .  29'2, 474 Toy target, A. H. Hoffman et al . ... .. . . .. . . . . . . .. . . . . 29�,652 M�l1. See G�ndi�g mill. . ? I Traction motor, electrical, Ayrton & Perry .. . . . . . 292.529 
Millstone. adJustmg mechamsm, G .  H. Cormack .. 29",626 Tre.dle mechanism. J. Pasfield . . . . . . . . . . . . . . . . . . . .  292,573 
Moldings. ornamentation of frame. P. E. Francke. 2!)2 ,55� Trimmer. See Heel trimmer. 

M O N O P O LY 
Motion, device for converting, E. Catlin . . . . . . . . . . .  292,471 Truck. hand. G. H. Rausch . . . . . . . . . . . . . . . .. . . . . . .. . 292,680 
Motion, mechanisII! for converting rotary into vi.. Truck. band. W. C. Wren .. . .. . . ' • • . . . . . . • . . . . . . . . . . .  292.609 

Of the business in America as though there were. 
bratlng, J. Barker . . . . .... . . ... . . . . . .... . . . . . . . . . . .  292,461 Tuvere E. P. H. Martin . . . . . . .. . . . . . . .. . . . . . . . . . . . . . 292,668 

Motor. See 'i'raction motor. vaive balance puppet, A. Wanlch . . . . . . . . . .... . . .. . 292.t'04 
Musical instrument, automatic, J. Mc'rammany, valve: piston, H. "'hIting . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :<92,778 

.Jr . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292,671 Valve steam actuated, W. Craig . . . . . . . . .. . ....
.
. . . 292,541 

Nut lock, S. B. Cragin . . . .. . . . . . . . . . . . .... . . . . . ... .. 292,627 vapo; burner, D. E. Bangs . . . . . . . . . . . . . . . . . . . . . . . . . . 292,61 6 
Only Great Accident Company on the Continent. 

Nut lock, Plummer & Cbapman... . . . ... . . . . . . . . 292,50. Vehicle, spring,P. Engl.hart . . .... . .. . . .... . . . . . . .. . 29'�,740 
Nut lock, C. Van Dusen . . . .. . . . . . . . . . . .. ... . . . . . .. ... 292,60 l Vehi C le two wheeled, H. P. Garland . ..... . . ..... . . 292,430 
Ore separator, H. P. Fairfield . .. . ... . . ... . . 292,637, 292,638 vehlcle'wheel, W. C. Barr.. . .... . .  .. . . . . . . . . . . . .  292.617 Paid Policy-Holders $1,15(,000 in 1 883. 
Organ action, C. R. �'ord . . . . . . . . . . ... . . ... . . . . . . . ... . 292,478 VelO C ipede. J. C. Tennent . . .. . . . . . . . . . . . . . . . . . .. . . . 292,708 
Oven, portable, L. Datbis. . . .  . . . . . . . . . . .. . . . . . . . . .  292.544 Vessels air port for, .r . F. Folmer . . . .. .... . . . . . . . . 292,640 
Padlock. indicator, A. Jackson (r)... . .. . .. . .  . . .  . .  10,440 VulcaniZing and celluloid apparatus, G. P. Risbel 

Rates as low as will SECURE FULL PAYMENT of Policies. 

Has the money to pay its bills, AND PAYS THEM. 
Paper box, G. L. Jaeger . . .. . . . .. . ... . .. . ... . 29'2,653, 292,654 (r) .. . ... . . . . . . . . . . . . . . . . . . . ... . . . .. . . .... . . . ... . .. 10,442 
Paper box. A. G. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292.606 Wagon running gear, A. H. Todt .... . .. . . . . . . . . .... 292,600 
Paper or pamph��t holder, Poor & Bean . . . . . . . . . . . .  292,581 Washing machine. -L. Ch�istiansen . . . . .  292,734 
Parer, apple, L. II. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29'2 592 W.ter closet funnel of railway cars. t. H. Cong-

Only $5 to $10 per year, for all Ordinary Occupations, secures $1,eoo in dase 
of death, and $5 weekly indemnity for disabling injury. 

Parer, potato , G. Geer. .. . . . . . . . . . . . . . .  292,554 don . . . : . . . . . . . . . . . . . . . . . . . .  , . , . . . . . . . . . . . . . . . . . . . . .  292,472 
Pavement and roof pavement and substructures Water-wheel governor. J. :Morton . . . . .. .. _ . . . . . . . .  29�,�73 

for the same, concrete and concreted, �'. Well boring appar.tus, J. W. Hammett " . . . . . . . . .  292,485 
Hyatt . . .  . .  . .  . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . .  292.559 Well boring machine, W. W. Curtis .. . . . .. . . . . . . . ... 292.735 

Pen staff and band support, W. H. I.amson . . . . .. . 292.495 Well digger. R. Anderson . . . . . . . . . . . . . . . . . . . . . . . . .  29'�.735 
Pencil, shading. B. Hecklinger . . . . . . . . . . . . . . . . . . . . . .  292,650 Wel ls, pipe lifter for oil, S. K. & J. ll. Duff .

. .. . . . 29'2,680 Photogr.phic shutter, D. B. Sweet . . . . . . . . . . . . . . . . 29�,707 Wheel. See Vehicle wheel. 
Photonieter� 1\ O. Sloane . . . . . . . . . . . . . . . . . . . .  , . . . . .  29.l.515 Wire barbing machine, C. B.  Brainard . . . . . _ ... . . . . 292,467 
Piano. J. R. Perry. . . .. . . . . . .. . .. . . . .. . .. . . . . . . .. . . . 292.589 Wire barbing machines. t.ke up for, G. Case.. . 29'2,735 
Picture, sliced, W. Stranders . . . . . . . . . . . . . . . . . . . . . .  292,598 Wire reel spool, J. M .  Young . . . . . . . . . . . . . . . . . . . . . .  292,Ol0 
Pipe machine. sewer, BUrdick & Davis . . . . . . . . . . . .  292,535 Wood splitting machine, A. Fuchs . . . . . . . .

.
. . . .. . .. 292,644 

Planter and fertilizer distributer, combined seed. \Vrench. See Jar wrench. 
W. n. Albach... . . ... . . . . ... .. ... . . .  .. . . . . . . . 292,460 Yarn, apparatus for producing roping for m.klng 

PJanter check row attachment, seed, A.' Van variegated or clouded, W. F. Prosser • . . . . . . . . .  292,58'"J 
Freet . . . . . . . . . . . . . . . ... . . . . . ... . . . . . . . . . . . . . . . .. .. . 292,771 Yarn, macbine for s'courlng and cleansing woolen. 

Planter. corn, T. Hell . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 29�.619 L A. Upaon (r) . . .. . .. . . . .. . ... . . . . .. . ... . . . . . . . . . . . 10,439 
Plates. refuse attachment for table, A. Hent-

Bchke . . . . . . . . . . . ... . . . . . . . . . . ... . .. .. .... . . . . .. . .. . 221.651 ,' 
GNS Plow, J. Elcock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29'2.636 DESI . . 

Plow, O. A . Essig . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  292,549 Atomizer, D  . . Tetlow . . . . .  : . . . . .  . .. . .  . . .. . . . . . . . . . . . .  14.598 
Plow, H. L. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292.501 Bracelet J A Cbarnley . . . . . . . . .  .. . . .  . . . . . . . . . . . . .  14,566 

Inside l'.age� each i u sel' r i q u - - - "-�'j cen ts a line. 
Bach: l-'�t1:'e� e;i.ch j ll S C l' I i OI l  - - - 5 1 . 0 0  n l i ne. 

(About eight words to a line.) 
Engravings ma" head advertisements at the same rate 

per line, b1/ meUlmrement. as the letter '{YI'es8. Adver
tisements must be received at publication office as early 
as Thursday morning to apvear in next issue. 

� 
�!'FI R E  -AN D- V E R M I N·! .... 

P R O O F  
Sample and Circular Free by mail. 

U. S. MINERAL WOOL CO., 22 Courtiandt St., No 't. 
Pneumatic signal. R. P. Garsed .. . . . . .. . . . . . . . .. . . . . 292,481 Calenda; R . �l ace . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,582 
Polisher and cleaner for metal and other sur- Car et W J Gadsby . ... . . ... ..... ... . . .. . . . . . . . . . .. . .  1(569 RAISING AND MOVING MASONRY 

faces W U eard 29'< fl49 
p . . .  . 14 573 14 574 Buildings.-Descriptlon of some of the more approved . " . . .... .. : . . . .. .. .... . . . .. . . . . . .. .... . , '  Carpet, A . L. Halhday . . . . .. . . .  . . . . . .. . . . . ..... " methods of lifting massive �tructures and moving them Pollshmg maclnne. J. Pierron . . . . . . . . . . . . . . . . . . . . . . .  29'Z,677 Carpet D. G. Melville . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,585 to another location, with full page of engravings ilJus-Press. �ee Ruling pre��. . • Carpet: O. Ri�hter ... ... . .. . . . . .. . . . . .. . . . . . ... 14,589 to .14,593 I ��;l�!ft��g:! l�l�:a���d�f�;gtat::Ja�it�n·����i��� PropulSIOn of vessels, U. Worch . . . . . . .. . . . . . . . . . . . . 192,726 Carpet, '1 ' .  J. Stearns .. . . . . . . . . . . . . . . . . . . . . . . . . . 14,596, 14,597 1 in SCIENTIFIC AMERICAN SUPPLEMENT No 404-Pulley block for �ay elevators, H. J,. Ferris . . .. . . . 292,476 Carpet, G. C. Wright . .... .. . . . . . . . .. . . . . . . . . 14,599 to 1 4 .601 . 1 Price 10 cents. Til be had at ·tbls office and from ali Pumpinll engine. dup lex, C. C. Worthington : .. . . . 292,525 Cloth H. L. Einstein . . : . . . .. . . . . . . .  ; . . . . . . . . . . . . . . . .  14,568 I n __ ew_sd_e_a_l_ers_. ___ ",�. _. ____________ _ Pumping engine, steam. E. G. Shortt . . . . . . . . . . .. . . . 292,697 Costu

'me child's C. O'Hara • • . . • • . . • . . . • • • . • • • . . . 14,586 

C ET T H E  BEST AN D C H E A P EST. 
'T .... DE � MARIC� 

����.�����eeC£fO�.�" ����; 
J • .A.. F.A.V � CO •• 

(CincinntLti, Ohio. U. S. A." Exclusive Agents and Im-oorters for the United States, of the 
CELE:E:g,ATED 

P E R I N  B A N D  sAW BLA D ES, 
Warranted B1f.pe,··to,� to all others 'In 111&,.,I:I",·1In

.....� unif'or'tHitJI of temper, and gener,., aur,._ 
""'1/. One Pel-in SfUV Oll t.wears three ordinary .saws. 

W O R K S H O P  
R E C E I P T S .  

S E CO N D  S.E R I E S .  

Pn1i tg
e
�i:�Irfi�'f����:r[

or
4�t���:���;:

r
�M ��cl:,"c���: 

Price Two Dollars, postage prepaid. 
Descriptive Catalo!fUe and Circulars maliled free. 

Punching and forming· presses, automatic stop Curry C O�b J .  W. Gridley . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 .57:l 
motinn fo:, W. 1. Macomber .. . . . . .. . . . . . . . . . . . .  292,756 Glove, ReY;Sier & Gottschalk . . . . . . . . . .. . . . . . . . .... 14,588 Qu�rtz C � U�hI�g ma C hlDe, ?an�urand & Lafrance. 292,543 Harness breeching ring, H. C. Maxwell . . . . • • . . . . . . .  14,584 

RaIlway crOSSIngs, electri C SIgnaling apparatus Harvester cover, W. H .  Hill . . . . . . . . . . . • . • . . • . • . . . . .  14,575 

UN":J:VER. SA.L 
= Pulverizes everything-bard, Boft, gl1mmy, etc. E. & F. N. SPON, 35 MURRAY ST., NEW YORK. � 'i'he best Clay Grinder and the best Cotton Seed !;oj 

for, O. Gassett .. . . . ... . . . . .. ... . . . .... . . . . . . . .. . . .  292,744 Hinge blind. Shepard & Adams, Jr . . . . . . . .. . . . .. . ... 14,595 

;> Huller in the world. 1"1 THE SWEE . N 'G COMPANY � Portable Steam Engines, Stationary Engines, .... TLA D ll'l • 
R.i1wa�gate, automatic, G. F. Forbes . . . . . . .. . . . . .  292,641 Lace ;in .H. Marcus.. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.C83 

Horizontal and Upright BOilers, all sizes, on � WALLINGFORD CONN � hand for Immediate delivery. 
• � Mannf.cturer; of 

• 
Railway jack, M. B. Somes . . . . . . . . . . . . . . . . . . . . . . . .  292,702 Lamp chimney, .w. J. Patterson . . . . . . . . . . . . . . . . . . . .  14,587 Railway switch circuit closer, C. A. Scott . .

.. . .. . . .  292.687 Mitt A. G. Jennings . . . . . . . . .. . . . . . . .  . ... . . . . . . . .  . .  14,579 Railway 'I'-rail. T. L, Johnson . . . . . . . . . . . . . . . . . . . . . . .  292,655 Mitt: W. P. J ennings .. . . . . . . . . . . . . . . . . . .... . . . 14,580, 14.581 

I- 10 Barclay St. , N. Y. CIty. " The Sweet l a n d  C h u ck." 
Ral(e. ::See Hay  rake. Pendant, B. Dreyfus . . . . . . .. . . .. . . . . . . . . .. . . . . . ... . . . . 14.567 
Rat�het drill, P. A. Whitney . . . . ... . . . . . . . . . . . . . . . . . 29'2,522 Salt and pepper box, L. Casper . ..... . . . .. . . . . . ... . . . . 14.565 Recording table o� desk. M .. S. Holt . . . . . . . . . . . . . . .  292.749 Statuary. group of, J. Rogers .... . . ..... . . ... . . . . .

.
. . . 14.594 Reel. . See Thrashmg machme belt reel. Type font of printing. C. Il .  Beeler, Jr . . . . . . . . . . . 14.564 

Regulato� .. Se� Gas a.nd·w�ter reg�lator. Type: font Of printing. G. F. Giesecke . :  . . . . . . . . . . . .  14,571 
Riveting machllle, hydraulIc, W. R. Webster . . . . . 292,521 Type font of printing, H .  Ihlenburg ... . . . . . . 14,576, 14 ,577 Rock drilling machine, hand, R. Magill . .  . . . . . . . . .  292,665 i Type' font of printing. W. W. Jackson . . . . . . .. . . .  14,578 

H . A . R O G E R S 
R A I LWAY Be M A C H N I S T S 
"';:- S U P  P L I E S . -;;:

N Q I 9 J O H N ST. N E W Y O R K  - -
Roller fixture. J. H. Skidmore . . . . . . . . . . . .. . . . .. .. . . . 292,699 ' Type'ornaments . font of, G. F. Giesecke . . .

.
. . . . . . 14,570 

Roiling car rails. roll for, Moxham & Tr.nter . . . . . .  292,759 $0'" t-o-�-$20 per day at horne. Samples worth $5 free. 
Address STI�SON & Co., Portland,Maine. Sad iron, A . R. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :m,7<2 TRADE MARKS. -"-__ -'"--__ 

Sash holder, W. A. McUonald . . . . . . . . .. . . . . . . . . . . . . . .  292,670 HALF I NTE REST IN U. S. PAT E NT 
Saw frame rod, J. M. Koeberle . ...... .. . . . . . . ... . . .  292,494 Bitters, rook & Bernhelmer . . . . . . . . . . . . . . . ... . .. . 10.881 For " Switch Operator " maybe had cheap. T. P.:HALL, SlW set.J. S. Long . . . . . . . . . ..... . .. . . . . . . . . . .. . . .. . .  :.!92,755 Canned provisions, Pratt & Co . . . . ... . . . . . . . . . . . . . . . . 10,888 School of S C ience, fl'oronto, Canada. 
Saw tooth, A. Krieger . . . ... . . . ; . . . . . . . . . . . . . . . . . . . . . .  292,659 Canned provisions, Scollay Meat Packing Com-
Saws, hanging C ircular, W. D. Sherman . . . . . . . . .. . 292.594 pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,890 
Sawyer's gage, G. S. Black . . . . . . . . . . . ... . .. . . . . . . .  292,465 Chocolate. J. Collier & S ons . . . . . . . . . . . . . . . . . .  . .  . . . .  10,895 
Scale and coin tester, combined Jetter, E. C. Pur- Cocoa, J .  Collier & Sons . . . . . . .. . . . . . . . . . . . . . . . . . . : . . . .  10,894 

nelle . . .. . . . . . . . . . .. . .. . . . . ... . . . . . . . . . .... . . . . . . . . 292.76R Extract of stlllingiaand sarsaparilla, compound, S. 
Scarf, ne C k, H. T. Blake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292,628 1. Johnston . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  10,BS'l 
Screen. See Coal screen. If'aucets. bibs, cocks, stops, self-closing, ¥eger 
Screw jack, E. H . Middleton . . . . . . . . . . . . . . . .  292,567, 292.5(;8 Sniffen Company . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,906 
Screw'machine, metal. C. F. Roper . ... . . . . . . . . . .. 292,fi8iJ �'Iour, family, D. Brainard . . . . . . . .. . . . . .. . . . . .. . . . . 10,353 
SeaI, car, Malone & Whiting . . . . . . . . .... . . . . . . ... . .. 292,.i99 Gas cocks, lock, 'Meyer Snitfen Company . . . . . . . . . . . .  1 0,007 
Secondary battery el ement, W. E. Case . . . . . . . . . . . 2<J2,469 Grense traps, �ieyer Sniffen Company . . . . . . . . . . .  10,903 
Separator. See Ore separator. IIair grower, Benton Hair Grower Com pany . . . . . .  10,882 
Separator and conveyer, .T. S. Fairly ... . . ... . . . . .  �92.550 Liqueur 'or cordia} , 1\1.. 'M. Grczier . ;  .. � . ' . . .. . .. 10,897. 10.8� 
Sewing machine button hole attachment. Hartley Liquors, distilled. Cook & Berheimer . . . . . . . . . . . . . . . .  10.879 

& Rodgers . ..... . ... .. . ... . . .. . . . . . . .  . . . . . . . . . .  292.647 Medicine, lung, A. P. \\,itt . . . . . . . . . . . . . . . .  . . . . .  10,892 
Sewing machine button hole attachment, \". Nets and other reticu]ated fabrics,hair. A. G. Jen-

Schott.. . ... . . . .  . . .  . .  . .  . . . . . .  . . .  . . . . . . . . . . . . . . . .  . 292,591 nings & Sons . . .. . , . .  . . .  . . .  . .  . . .  . . . . . . . . . . . . . . . . .  10,885 
Sewing machine thread guide, T. La 'l'onr . . . . . . . . .  292,490 Perfumery and perfumed soap. �...,. A . Richter . • . . . .  10,889 

1 0, 000 S O L D .  
To work Car Siding', 
Celllng

t�gr�,
hi8a�

�:' 
B l i n d s .  C o p e  
Heads to match. 
Samuel J .  Shimer, 

Successor to 
Shhnel' & Co., 

11li l toll, Pll. 

LEATHER DYEING-COLORS AND 
shades applicable to. A valuable technical paper by Eu;!;. N. Beller . .  Properties of light. The primary colors. 
Nature's colors should be observed by the artisis. The 
composition of shades. How dyestnffs should he mixed. 
Aniline dyes not suitable for leather. Contained in SCI� 
EN'l'IFIO AMERICAN SUPPLEMENT, N.1. 40,). Price 10 
cents. To be had at this office .nd from all newsdealers. 

Sawing machine trilmn

.

ers, presser foot and guide . I Rum .

. 

Wll

.
iS.k

.
Y, .

. 

anci

.

gin

.

, E. & J .  Burke . . . .. .... . . . . .. 10,893 
Slnall llI etal Tubina to (.rder. Send for circu .. for use with. J. H. Griffin . . . . . . .. . . .. . . . . . . . . . 29'2,747 Saurkraut, W. M. Johnston & Co . . ... . . ... . ... . . . . .. . 10.88f; lar. Joseph U. Gerow. 44 State Street, Brooklyn, N. Y. Shell for· blasting, safety, G. Freund . . . . . . . . . . : . .  292,642 Tobacco, smoking, B. F. Weyman . .. . . . ... . . . . . .. . . .. 10.008 __________ _ ______ _ 

Shingle, metallic r')oftng. E. B. Repp . . . . . .. . . . . . . . . .  292,685 'l'obacco, smoking antl (��ewing. J. H . Harris' Sons. 10,899 
Shoe form. A. "V. gogel's . ....... . . . . .... . . . . .. . . .. . . 292,682 Tobacco, snuff. C 1ga�s, and cigarettes, smoking and 
Shoe maker's jack, G. Kuen . . . . . . . . . . . . . . . . . . . . . . .  292,754 chewing. Marb urg Brc'thers . . . .... . . . . .. 10.900 to 10,902 
Shoe so les, brush holder and tube for cementing, 'Vater closet, :\Ieyer Sniffen Company . . . . . . . . . .  . 10,904 

C. K. Bradford . .  . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  292.466 Water closets, water closet cisterns, and their flt� 
Shoe upper, J. Nt. Berry . . . . . . . .. . .. . . . .. . . ..

. . . . . . .. . 292,464 tings and appliances, Meyer Sniffen Company . .  10.905 
Sifter, a.sh. W. T. Adams . . . .. . . . ..... . . . ... ..... . . . 292,528 Whisky or bevera�es compounded of whisky,Cook 
Signa l .  See Pneumatic signal. & Bernheimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0,880 
Signals. compensating device for,' n: S. Gardinier. 292,553 \Vhisky, rye, E. B. Bruce &, Co . . . . . . . . . • . . . . . . . . . . . . .  10.884 
SignaIJng apparatus. tluid pressure, F. S. Guerber. 292,748 lV ine and liquors. Violet Freres . . .... . . . . . . . . . ... . . . 10,896 
Skewer puller. A. F. Friend . . . ... . . . . . . . . . . . .. . . . . 292,643 Yarn and thread cor.nposed of an ad�ixture of 

-
.1 

Silyllgbt. J. Ehrhardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292,738 wool .and silk. P. Schulze. ... .. . . . . . . . . . . . . . . . .  10,897 . ' 
Skylight, G. Hayes . . . . . . .. ... . ..... . .. . . ... . ... . . . . . 292,486 ----.... ------.. 
Slate, artifi C ial, A .  M. Murray . . .. . . . . ... . . . .. . . . . . 292,569 A printed copy of th e  specification and drawing of ; 
Slate, folding. C . Pilgrim . . . . . .... . . . . ... .. .. . . . . .. . 2!l'2,67S any patent in the foregoing list. also of any patent 
Spark arrester, I ' .  :vlurray.... . . .. . . . . .  .. . . . . . . . . .  292,760 issued since 1866. will be furnished from this office for 25 .  
Spoke. wire, W,  S. Keney . . . . . . . . . . . . . . . .... . . . . . . . . 29"J,562 cents . In ordering please state the number and dote 

of the patent desired, and remit to MUnn & Co . . 261 
Broadway, New York. Vile also furnish copies of patents 
granted prior to 1 866 ; but at increased cost, as the 
speCifications, not -being printed, must be copied by 

StJring. See Car spring. 
Staple or fastener, �'. A. Smith . . Jr . .. . . . .... .. . . . . 292.516 
Steam boiler, J. A lves . . . . . . . . . . . . .. . . . . . . . . . . . . .. .. .  29'Z,61fl 
Steam, methud of and apparatus for generating-, 

G. Dieckmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292,546 
Steering gear for vessels, W . Adair . . . . . . . . . . . . . 292,611 
Stove, J. Eckert . .. . . . . . . . .. . . . . . . . . . . . . .. . . . . . . .. . . . 292 .475 
Straw stacker, Decker & Marshall . . . . . . . .. . . . . . . .. 292,628 
Straw stacking 'machine, C. E. Merrifield . .... .... . 292,500 
Stu(l and cravat holder, combined collar, E. S. 

Strait . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  292,517 

hand. 
en Ilndinn J'ntellls may now be obtained . by the 

inventors fot any of the inventions named in the forse 
going list. at a cost ' of $40 each. For full instruction
address M Unn "" Co., 261 Broadway, New York . .  Otber 
foreign patents may also be obtained. 
Water closet a.nd other bowls and pipe lonnee-

. NECI<ED SP INI)LE 
AND OIL TfGHT BUS11 

MILLS 
MUNSON BROTHERS . 

. '  __ )(�l��NuFAcTURCA��) 
'- �\.S10NES.Mlll 1114 \,. 

�""\ _�--, Cf/lo\<, �;,,'?' AND MILL fURNISHINGS . �I/I-
UTICII N.Y. U . S . II .  ' 

�ta��cr!lc I n LEA D I N G  NON C0 N D U  (' Q c GOVERINGFORBOILERS,PIPEc> � 
-With-�ftO !l4 inch thickness it radiates less heat than 
a
nio�il

e
�

c
�1�

i
bJ ��:

S
tl:�

t
ng1l�;�

e
�emeDt Covering 

known, is very durable, absolutely tire proof, and is 
easily appUed. 

Sold In a dry st.te by the pound. 

FOSSI L  M EAL TUBES 
for Cold Water and Refrigerator Pipes. 

FOSSI L M EAL COMPO U N D  
for Lining of Icehouses and filling In of Safes. 

Send for Circulars. 

FOSSIL MEAL CO. , 
48 Ced a r  Street, 

N ew York.  
Rellahle parties, desiring to take tbe Agency for their 

respective territory, will apply in writing, giving refer. 
ences. . 

PROGRESS OF 'rHE NICKEL METAL�nrCk�YI:�I��� ;ift�
a
��'m;};��c���f�

v
,i�k��;�

e �tt within a few years past. Use of nickel for colm. Nickel plating. Dlstrlbutlon !,f nickel ore in the United States. 
Wrought nicke l. and Its applic.tlons. Production of sheet DIckel. NIckeled Iron m sheets and Its application. I Contained in S.CIENTIFIO A MEHICAN SUPPLEMFhVT No. 396. Price 10 cents. To be had at tbls office and from all newsdealers. 

© 1884 SCIENTIFIC AMERICAN, INC



FEBRUARV 16, 1884.] 
Rose:s Mechanical Draw- -BARNES' PATENT FOOT AND STEAM POWER MACHINERY.- �OQT-'$ 

mg Self-Taught. ����f���.f::i!�.;?rt.:'t�� 
Mechanical .Drawlnll' Self.Tanght.�,om;rslng �'?;.�o�c�gli �:��: F�rr;,':,I:: 

�:tf���:e'�t�?�r:;:��\'::��ft����I�� ��i ����l:�:'se;te��1�l'.iIslf �:: Drawing, together with examples In simple Geometry sired. DESCRII'TIVE CATA-
�� El��:!l�:"'"li:t��������i'l':f�:: �J'li'�� LOGUE  and PRICE LIST,FREE. 

ers. By Joshua Nosa, M .E. Illustrated by 830 elllll'avings. 8vo, • • • . • • . $4.00 
��:;':;'::B�';;-���:r�� Iolihee ¥nr:=e!��rdiIPLJ.�: and Curves. IV. Shadow Lines and Line-Shadlnf' V 
re��!i�p.::.�ns\?ft �Pe� 1:;r"N�li�e��r. �1{d Polygons. VIII. Screw Threads and Spirals. IX. EXamples for Practice. X. Projections. XI. Drawing Gear Wheels. XII. Plotting Mechanical Motions. 
fl�!:s::J'��'i."g������.e-��1'M.3� ��'8gfoJ� Drawings. XV. Examples of Engine Work. Index. 

Dr t be �ame Antho,·.-The Complete Practical M .... chinlst : EmbI'ltCing Lathe Work Vise Work Drills and Drilllngs, Taps and Dies,Hardenlng and Tempering, the Making and Use or Tools, etc. By Joshua R,?;:,; �I.�. D1:u'trat�d by. 196 �ngra�lngs •• 12m0$2� 
T�e Si'ide Valve Pl'actically Explained.-By'Josh

UB Rose. Diustrated by SO engravings. . ' $1.00 
pi'" The above <YI' 0JlIIII oj owr Books Bent 'h1I mail, ;free oj postaqe, at the pubMcaUon prices, to 0JlIIII adWre88 in the 

world. 
iT Our new and enlarged CATALOGUE OF PRAOTIOAL 

M�:SC��Nl���O!1��ST�i'''t!;�oE�gi�'';,�i?:C�A�� 
�CSc���:#:1JFANlo�::��ICgv�r:'G�����':iI�:' 
BRIDGE BUILDING, STRENGTH OF MATERIALS, RAIL
ROAD CONST ItUCT lON, etc., a CATALOGUE OF A MISCELLANEOUS COLLEOTION OF PRACTICAL A ND ScIENTIFIC 
BOOKS, a List of Books on EL ECTRO-METALLURGY,ETC •• and other Cataloguesithe whole covering every branch of Science applied to he Arts, BWltt free am.d free of p0st
age to 0JlIIII one in 0JlIIII part oj the world who wiU f'llR'1liJJh Ms adaresB. 

HENRY CAREY BAIRD & CO., 
Ind'm5"W l'���s�;�E:T������;<I�:J':''l-or.ers, 

THE CENTRAL PACIFIC R. R. FERRY. 

tte>e�����?�'?JA�e&'I�:d'a�o�����tre��::t�ri't:.��� Bay, with a general view of the ferry slip and live IIg. ures showing' the general constrnction of the boat. Contained in SCIENTIFIC AM l(RICAN SUPPLEMENT, No. 39, 9. Price 10 cents. To be had at this office and from �n newsdealers. 
..;'-�\ 

WINDING MUSICAL WATCB 
'."""'.' 11 Each Ws.tch ls finely made, sUver plated and 

!�� g:����} �o
�:�tlc�v

e
it

orser:
d�<;,:�l:l: Musical Instrumeut, size and 

shape of a Watch, with KUsic 
B o x  attaebmen t concealed 

within, 8 0  arran1{ed that 
when wound at the stem, 

pla.ys one of the follow .. 
ln g  t u n e B :-' �Home, 

Sweet Home, " uYan .. 
kee Doodle,"  " Blue 
Bells ot Scotlan d , "  
Coming Through the 
Rye, ,. U Swanee Riv
e r'" •• Carnival of Ve
nice,' 'Grandfather's 

S��:t�ls::,
l
��d���� till the clouds Roll By." 

The n o t  e 8, time, and 
tones are correct. It In .. 

and entertaius both 

of B8 
S��CIAL��:��n:,�����;��,��"n 
we will send you FOlTR 
lighted with I A .  
them. Addre.. N o .  27 

THE MUSK CATTLE OF AMERICA. -
A very Interesting paper by Dr. G. A. Stockwell, deSCriptive of the habits, form, and �e of a remarkable and anomalous North American tmunal-the " Musk Ox. ' ?  Contained i n  SCIEN'l'IFIC AMERICAN SUPPLEMENT, No. 
400. Price 10 cents. To be had at this office and from all newsdealers. --------- , .  - _  .. - ---

B.UPTUltE cured without an operation, or the Injury trnsses Inllict by Dr. J. A. SHERMAN'S method. Office 251 Broadway, New York. His book, with Photographic likenesses of bad cases, before and after cure, mailed for 100. 

266th EDITION. PRICE ONLY $ 1  
BY M A I L, POS T PA I D. 

A Great Medical Work on Manhood, Exhausted Vitality, Nervous and Physical Debility, Pre-
:r::J:s�:��ftT;:='i:g��:e�fo!�g;�x��s:�� 1�tgJ� for every man, young, middle-aged, and old. It contains 125 prescriptions for all acute and chronic diseases, Aach 
�ne o�:�J��� �V;;!�::I:'s�g���n��6;�lt �"e�.:',.'" ��g�: f:/rio the lot of any physician. &8 pages, bound in beautiful French muslin, embossed covers, full gilt, guaran-�..;? :.re ���ro'ri�r�lga-;,v�·�l1"��ih�lrl�it�rs country For $2.50, or the money will be refimded In every 
lr�!a=Pli.1"c':lD1��y JJ;.r:i �&w�aSuY8s�;.\�i ��!��':d the author by the Natlonal Medical A ssociation. to the olllcers {)f which he refers. 
a:!'l�� ���k�i<>J!� ¥�:e:e'fi�l t�r �fnle���ln:r�� 
dMl Lancet. 

. . 
There i. nO member of SOCiety to whom this book will pot be nseflll, whetber youth, parent, guardian, lnstrnctor, or olerf yman.-Ar(1ona:ut. Addre", Ghe Peabody Medical Institute, or Dr. W. H. Parker, ].0. « Bulllnch Street. Boston, Mass., who may be consulted on all diseases requiring skill and experience. Chronic and obstinate diseases that H EA L have baffied the skill of aU other physicianS a spec1l11ty. Such treated snccessfullY 'THYSELF WIthout ail Instance of failure. 

FOR B U S I N ESS I N  T H E  W O R KS H O P .  

RUBBER BACK SQUARE PACKING. 
BES'l' I N  'l'U E  WOIU,D. 

For Packing the Piston Rods a n d  Val v e  Stems o f  Steam En g i n e s  and Pumps. 
the packing which. when in use. Is in contact with the Piston Rod. keeps the part B against the rod with su:flic!ent pressure to be steam-tight, and yet 

lengths of abOut 20 feet, and of all sizes from � to 2 Inches square. 
N E W YO R K  B E LT I N C  & P A C K I N C  C O . ,  

JOHN H .  CHEEVER, Treas. Nos. 1 3  &. 1 5  Park Row, opp. Asto r H o u se, N ew York. 

" B LA K E'S C H A L L E N C E " R O C K  Patented Novelllbe.· lIS, 11S19. For Mac!,dam Road.making, Bal lasting of Raih·oads. Crnshlng O .. es, use of 11'011 Furnaces, etc. RapIdly supersedlllg our older styles of Blake Crusher on account of Its snperior strongth ejJic;;!!/IC1Iiand BimplicilJy. Adopted by important Bai!way and Mining Corporations, Cities, and Towns. FIrI! Class Medals of S�tJy awarded by American Institute, 1879 and 1880. 
B I,AIl:E Clt U SH Elt C O . ,  Sole Makers, l'e lf H aven,  Conn. 

STEAM PUMPS 
B
Of every description · and fOl' every purpose. oiler Feeding and Fire Pumps a specialty. Pumping ad returns from steam heating apparatus without the use of tanks or traps. Combined Pumps and Boilers for Railway Water Stations. Adopted by twenty-four leading 

R. R. lines. SMITH, VAILE & CO .• Dayton, O. Send for descriptive catalogue. 

ROO FI N C. 
)j'or steep or lIat roofs. Applied by ordinary workmen at one-third the cost of tin. Circu o ars and sampies free. Agents Wanted. T. NEW. 3:l John Street, New York. 

50 fi����:lff'�Jr=-¥l Cg,.'"1\,"' �::t�r �� �ri': C":��! free of handsome gold ring, plain> cf;ased .. fanCy, or stone setting, or tortoise 2-blade knife. "now & "0., Merideu,(,'t. 
E R I C S S O N 'S 

NEW CALORIC 
PUMPING ENGINE, 

FOR 
IlwelIln/!:s &. Conntry Seats 

�����! �:rui�'� st�i 
Dflamater Iron Works, C. H. Delamater & Co., Proprietors, 
16 Cortlandt Stl'eet, New York, U. S. A. ,  And 40 Dearborn St., Chicago, III .  

VINEGAR MAKING.-F ULL DESCRIP-tion of the Hengstenberg system of generating vinega� :�:Jl;.°:����,r�m� ��L':.�:"ftf�fi':a:;�:r o�hg'ie apparatus. Contained In SCIENT11l'IC AMERICAN S [lPPLEMENT, No. 396. Price 10 cents. To be had at this office and from all newsdealers. 

FOR SALE A valuable patent, No. 270,442 Lcon
• sists of Clothes Rack and '�'able 

��!"::��sb��8I��nK�J.��i;.���'U���Dle������: 
FOR S A LE, CIR() (J J ,AR SAW In n,J .. A ll the Machinery, Irons, Saws Rollers, three Sections of 
C .. rriage, to saw timber 45 ft. in length ; alsol Segments, Pulleys with al l the Gearing in perfect order ror a Breast Wheel 20 feet In diameter, with 7 foot Buckets, Internal Gear. Will sell the above at low price, loaded On cars. 
A. M. PERKINS, West Winsted, .conn. 

PEBFEC7.' 
NEWSPAPER FILE 

The Koch Patent File, for preServtng newspaper&. magazines, and pamphlets. has been recently improved and pJ,'ice redu�8d. Subscribers to the SCIENTIFIC AME and SCIENTIFIOAMERICAN SUPPLEM1<NT can lie he low price of $1.50 by mail. or $1.25 at the of this paJ>'lr . Hea .. ..,. board sides ; Inscription 
every on�� wt��C;:s;n!: tr.:ta��cessary for 

Address KUNN & CO., l'ublishers scm.,,=C AlIlERIc.uf. 

SOIJ1'HWARIft FOUNDRY &. MACHIU CODIPANY, 
4311 Washinll'totl Avenne, Phlladelpbia, 

E n g i nee rs & M ac h i n i sts,  
Blowing Engln • •  a n d  Hydraulic Machluery. Sole makers of the 

Porter-Allen Antomatie Cnt-Oll' Steam Engine. 

EAD S' SHIP RAILWAY FOR THE American Isthmus.-Description of the essential fe .... tures of Capt. Eads' proposed ship railway, for the world '8 commerce, over the Cordilleras of the American Isthmus. Capt. Eads' former �reat engineering enter· prlses. The feasibility of haulmg Shits over land. The 
:r:eesn��� f:t!'!U:'::� �h�s¥r::r..���dc�st�P J1:��:gJ;y :::� ship canals. The wor� of survey and construction bel<1ln. Illustrated with two full-page engravings showing -section of basin constituting the real terminus of the railway ; the basin railway witb ship on cradle ; cross section of ship on cradle in deep water, and detalls of construction. (',ontained In SCI1<NTIFIC AMEHICAN SuPPLEMENT, No. 40�. Price 10 cents. To be had at this office and from aU newsdealers . . 

• MUSICAl 
���� O PT I CA L  

' CAL,&c'FREE (JATAI,OGUE 
ORGANINA co. Pbiladn.. Pu 

S I 4.00 O n  Iy. 
ro�:��r°::'�n���-l'���u10d�;:es��fe'?

Sl�.OO and 120.00 Only For same size. best vacuum pump and pressure pump combined. Variet.y of mher pump. for hand and power at lowest possible prices for good work. , NO DISCOUNTS ! For lists address F. WElNDELL. 406 
N. Fourt.h Street. Philadelphia. 

:a LA-ST. 
IRON REVOLVERS, PERFECTLY BALANCEb, 

Has Fewer Parts than any other Blower. 
P. H .  It. F. M .  R O O TS, Man ufacturers, 

OON N ERSVI LLE,  I N D. 
3. S. TOWNSEND, Gen. Agt. ,22 Cortland St. , 9Dey St •• JOOKE & C O . ,  Selling Agts . ,  22 Cortland Street ,r �S. BEGGS & CO.,  Selling Agts. 9 Dey SU'eet: 

NE'VV Y�B.:&:. 
"' E N D  FOR P R I CED CATALO G U E. 

Government Railways of New Sonth Wales. 
CONTRACT FOR THE M ANUFACTURE AND SUPPLY OF 150,000 TONS OF STEEL RAILS. 

To Ironmasters, MaDu.os(Oturerllll, Slid Othcr8. 

01:ri'c�:::r:,�1't.� °le�:l6p��:r :��:'I���r���1�� Ing and lron and Steel M anufacturing lndustrles. are 
r��Foi�t�':,1 r:li��t:.etoT:��r�u��ct��n"�¥lie 8�1��Y� Sealed 'renders marked outside h Tenders for the 
�P�:���:e�na� r�.r�lftc';,f 01°rf���:::_���!�:t :raM�; 
�����;:%�e�.�e�:%\�t1'h.f�:fi'!bMth ;�����e��rl';�: and at the Public Works Office, Sydney, not later than the 10th February, 1885, at which latter place the whole of t.he 'I'enders will be opened at 11 o'clock, A.M., on the day last named. Each Tender must be accompanied by a Bank Deposit Receipt to the credit of the Commissioner for Railways In tbe sum of (£1,000) one thousand pounds sterling. as a 
fo1��t"ri's��!e��?uta¥:nd!i,,!�� ��Pso�ci� w.t�l t�� �����'!,� have been declared, but the deposit of the successful Tenderer will be retained as security for the due per· formance of the Contract. Tenders not accompanied by such deposit will be ubsolutely rejected as informal. Printed copies of preliminary Spec>lfications and· ConditIon. of Contract may be ohtained on application at the office of the Commissi oner for Railways, Sydney, and also from Messrs. It. W. Cameron & ()o., of New York. Delivery of the rails is to commence not later than 1st Decemher, 1886. and to be at the rate of not less than 
15,000 tons per annum. 
in Crfi'!:;'¥���:u:; foVt'h�U�r�leos�"fti::e.��.r����'ft!':; intend to adopt, and also whether t.hey will be prepared to manufacture and supply, at rates to be afterward agreed upon, such points, crossings, flshplates, and fas .. 
fg!�I:�'iid�� :tl8�nl,';,%��ed from timet 0 time for 

Contractors must state in their Tender whether they Intend to manufacture the rails from native materials only. or whether, and to what extent, they intend to use Imported material, giving a separate price per ton in each ca.se. As it is unlikely that Intending Contractors wlll enter into an engagement of the above nature, without IIrst s��i�1&�n�;�e��lrite�fbr�e::�n�at��r�c���:� ����� Wales required for the manufacture of iron, every facilIty and information on this subject wlll be afforded on application to the Under Secretary of the � I ines Depart-
�:�tY����:Kd o/ret;: p:'����vill\:�I�g:eeJogn th��O�� ernment Railways of New S"uth Wales to representatives of Tenderers wishing to ascertain the resources of the COlon:y. 
m;�rb�h.:i��:8r��i��eo�rcf:f�t����t�� fu'it��t"e!! were imported into New South Wales and 'Vlctoria (the two Colonies join each other, and are connected by Railwayl within the last 10 years 1.250,000 tons of iron and 
���e��e���:n�f8��eO������r;;:��:i��e�e���� the period mentioned. CHA S. A. GOODCHAP, Commissioner for Railways. Department of Public Works, Railway Branch, Sydney, 1st October, 1888. 

WA N T E D a situation, by " practical Hammennan, can make shapework of Iron or Steel. Address VULCAN, Pittsburgh, Pa. 
WAN TED a IIrst-class man to take charge of foundry. One. thoroughly conversant with plow moulding in gray and chilled work. Best refrerences l"equired . Address P. O. Box 87, Atlanta, Ga. 

10 LE _ _ _ E:lc C�STINGS FR� SI'EGIAL ERN S 
� � =�ABL AND FINE GRAY ' FION ALSO ST EEL 

MJ..i - DEVLIN Y. CO F INE  TINNING J�PA - PIl1T_ 
S Q\ F IN iSH ING . NNING -<:::::� ,] rtWMf\ LEHIGH AVE Ii< AMERICAN 5T PHllA '---"N� 

PAT E N T S .  
MESSRS. MUNN & CO . .  in  ('onn ection with the pub

lication of the �CIENTIFJC Alii I IUCA;... . eOlltiune t.o ex
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this l ine of business tbey have had thirty·eight 
years' experience, and now have unequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Mllnn & ('0 . also attend to the preparation of Caveats, 
Copyrights for Books . Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All bnsiness 
intrusted to them i s  done with spec ial care and prompt· 
OOS8, on very reasonable terms. 

A pamphlet sent free of charge, on application, con· 
taining fnll information a bout Patents and how to pro. 
cure them; directions concerning Labels, Copyrights, 
Designs. Patents, Appeals, Reissues, Illfringements, As· 
signments, Rejected Cases, Hints on the Sale of Pa
tents, etc. 

We also send. free qf charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the prinCipal countries of the world. 

D UNN &: CO . ,  Solleitors ot· Patent., 
261 Brcadway, New York. 

BRANCH OFFICE.-Corner of F lind 7th SlUets, 
Washlngt.on, D. C. 
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Inside Pall"e, eacl. insertion - _ � 7� cents It line. 
Back PaKe, eacb insertion - - - $1.00 a line.  

(About eight words to a line.) 
llJngramng8 may head advert�ts at tke same rate per line, by mefMUrement, as the letter pres.. Adver

tisements must be received at JYUlJlication qffice as early 
a. Thursday morning to appear in newt is8U/l. 

F. Brown's Patent 
FRICTION 
CLUTCH. 

All Books on Eiectliclty cheap. School Electricity, N.Y. 

A SBESTOS ROPE PA CKING, 
A S BES'l' O ";  WICK PA C IU N G, 

A S lJES'l' O S  l'I,A 'l' P A C KI N G, 
A SBESTOS S HEA'r II I N G S, 

A S HES'I' O S  GA SKE'I'S, 
A S B " S'J' O S ' Bun , D I N G  FE I,T. lII.ade of stlictly pure Asbestos. 

H. W. JOHN S M'F'G CO. ,  
8 7  M a l d e n  Lane, N ew Y o r k ,  Sole Manufacturers o f  H. W. Johns' Genuine 

A1!��';�(�; Ilc:fWllHG, �Vll�'i' l·lfP-2F 

A�IJlt�Wlmf,\� (�;�.fl���:S' 
CEill EN 'l'S, E'l'(). Descliptive plice lists and samples free. 

�D/E_ .A._ �.A.:EI.:EI.:J:I!ilI. 
Providence, It. I. (Park St.), Slxmlnutea' walk West fromstatiOD. 

, Orildnal and Only Bnilder of the 
H A R R I S · C O R L I S S  E N C I N E ,  With Harris' Pat. Improvements,'from 10 to 1,000 H. P. 
Send for · copy E ng i neer's and Steam User's 

Manual. By .l. W. H i l i ,  M . E .  P rlce $ I . 2 1S .  

$1 2 5 AttllAlhment for Organs and Pil/Jlos. A"!!/ 
lone ;f.llaY' at !!!ght in a!'II/L key. E. F. .. IO'N & CO., StOrm Lake, I�wa. 

1'BE DIN'GEIl .. CONAJU) OO'S 

RlfSEs ' '!'he only establlsbment making a SPECIAL BUSINESS of ROSES. eo LARCE HOUSES 
for ��ll:alone·m�CI'!5.Arft,��!f:.:tl.\;: �ta rig por.,'f.:.� snitable for imina. ' 
dtate blo Bafely. poetpald,to 81lY.pQllt.oIllce. 
IS splendid our oholce, o.U labeled, for ,1; 
1 2 for$a; or ; 28 for $4; 315 for $5;· 75 or 
8 1 0; 1 00 or $13.: Our N EW· CU IDEo.!! ...... pl.!. 
2'1'0 .. '; .. "" !hOBo8e�71!J1PI..ol��&ll_!od .t! ·:&EE 

THE: DlnC\i& C ��U� .. 9"p-! ' 
Ion arowwa, ' • • ......... Go., r� 

HA RTFO R D  
STEAM B O I L E R  

Inspeotion & Insurance 
C O M PA N Y .  

w. n .  F R A N II M N . V .  P res' t .  J .  nJ . A nEN,  P res' t .  
J ,  n .  IJ l E llUE,  See' y .  

WITHERBY, RUGG &; RICHA RDSON. Manufacturers of Patent .Wood Working MachInery of every de.cliplion. Facilities nnsurpassed. Shop formerly occupied by R. Bal l &; Co., Worcester; Mass. Send for Catalogue. 
The " M O N I TO R . "  
A N E W  J,IFTI N G A N () NON

},I FTI N G  I N JEC'l'OR. 

Best Boiler Feeder in the world'. ' Greatest Range yet obtained. Does not Break under Sudden Changes of Steam Pressure. 
Alilo Patent 

EJ ECT O RS OR 
Water Elevators, For, Conveying Water and Liqu1d. 
l�"teut Ollerll, LnbrlentOl"M, etc. 

NATHAN MANUFACTURINO COMPANY, lIoDd JOr catalogu.. 82 A 84 Libert, St. , New York. 

... & .... S' PATENT VALVES, 
Globe, Angle, Check, a.nd Sa.fety. 

OF BEST STEAM METAL. 

mi'O""".'" see that valves are stamped " Jenkins Bros." 

J'EN:B:.Z:LV& :EJ�O& • •  
New York. Send for Price List " A." 79 Kilby 8u'eet. Bost ou . AGENTS : Pond En!rlneeling Co .. St. Louis, Mo. Ahrens Welker & Ryan, Loulsvlle,Ky. MaIinette IronW 'k's Co., Chicago, m. James Walker '" Son, Detroit, Mich. Brand & ReIOhardkMinne�olis, Minn. 
���i'F�,g:S�o�B�agO, 

m. Hendlie &; �eFt¥:o� t'�t:«gg:, �:���r, IcVoi;M°' 

BAR REL, KEG,  
HOGSHEAD, 

Double Screw, Paral l e l ,  Leg Vises.  
Made and WARRANTED st7'Q'lll}/l'l' than any other Vise by EA t> LE A N VI L  WORKS only, 'I'relltoll, IS. J. 

MAG I C lANTE RNS  
And STEnEOPTICON� all plices. Views 11lustratIng every subJect for P U B L I O  EXH I B I T I ON!'!, etc. ar-A projltab1e busVn ... for a man with small capital. Also Lanterns for home amusement. l16-�ge catalogue free. McA I,LISTER, lII.fg.Optlctan, 49 l'11 assau St., N. y� 

SHEPA.RD'S ClELEBRA.TED 
$eo 

Foot Lathe ;  

Telegra})� and Electrical 
. , SUPPLIES , 

�:����\Io�r;���, fi�'!v���:s��:��:�s, s�';<K1�; aatalogne (J. E.JONES &; BRO. (Jineinnat., O. U il bilportant to us that you mention this paper. 

. METAL WORKING 
MAC H INEEY 

L A T E S T  I M P R OV E M E N TS .  

�AT::m:n.. 
Oities, Towns, and Manufactories 

Supplied by GREEN & SHA. W 
PATENT TUBE AND GA.NG WELL SYSTEJI. 

Wm. D. Andrews & Bro . ,  233  Broadway, N. Y. 
Inflingers of above patents will be prosecnted. 

f.:'I RI='. BR" {'oi.t , ILl Mu ',LM ;li:iv" ' � nLL Sh,,,'lJ. 
I I LL � \,l�Ii''l ,  � BO RGNER & O'BRIEN .� 

23 "5 S T .  A B O  1 £  R A C E ,  P H I LA D E LP H I A  

THE HOLLAND LUBRIVATOR, ' VISIBLE I DROP 
Is guaranteed to be t. A perfect insurance 

�st the cutting of 
X:���=t��l=d:r �� 

1"-•• iI� •• DltG 
enF.I�· will pay for 11ae11 

� ID six months,in the saving 
Of
3�
n
{t 
e°:lh &D.i!�k��"re 

;E:!!rin
t
�:ar;Vfr��l::: :: 1wo strokes per minute , tb1l& increasing the power .Uh"eugIDe. lII'f'dbyBolJand & Thompeon, 2l1 RIver St., Troy, N .Y. 

GOULD & EBERHARDT, � ��:,Il�Xi�8�b:�ll��.�b"i:.J':�!gtl�� NE�.A.:El.H.. N_ J_ 

VIO LI N O UTFITS 
CoulBtlDg of Violin, Box .. Boll' and 'feaeher, sent to aD,. }Jart of ��==,��� the UDitl!d Statllll OD 1 to 3 days' trial before bUllDg. 

Van Duzen'''' Pat. Loo8e Pulley Oller HAS Highest Indorsements, Enviable Reputation, Scientific , Pedigree. 
A two years' test by conservative manufacturers of national reputa. tlon has shown it to be the onl.lI per-

'-:!. ���t�!;��gsriafiI:�e1fe�� for our �� Catalo@e Number 55.".  VAN DUZEN &; TIFT, Cincinnati, O. 

POOR F�����. h��eo��gl1���S:-�:S� 
l:r:�Ht�::;; ���s�fl��n� work cangetrich . :Men,womenand even boys and girls, aremakingfor 

wfll start YOll In bm;i���:� · y::t �Ei1:J ;t�'lui�t'!tev:'� Jou need not be RW!,-"y':fromhome Full partlculars tree. W. V. R. POWIS, 8n�andolph S" , fllIicago, l1I, 

. ABSOLUTELY WILSON'S THE BEST. 
LIGHTNING SEWER ! 
Two thouoand .tltches a mlnnte. The only 

:,.,!:��
te

'�:::!:t]i!t 
S
'W�'!.�!!:::

l
le�:::.� 

Send .-or Illustrared CatalOilue and Circular B. Alrent. Wanted. THE WILSON SEW
ING MACHINE CO. , Chlcqo or New York. 

C'-2 ... >-:t .  . S �  � =.0 = OJ � .... a::: 
.a 3: g; � a cO Z 

La .... La .... 

GAS E N G I N ES, 
Simple, Substautial, Safe, Economical. Half horse power wlU pump 500 'l>:ILllons of water 100 feet high per hour with 25 feet of gas. 

PO WER DETERMIN E D  BY A CT U A L  TEST. 
Call and see them, or for oircularil arid plices address , 

THE· CON TINENTAL GAS E NGINE CO., 
No. �31 BROA D WAY, NEW YORK 

U'F'G.OPTICIANS. 
, Excllls'vely Perfected 

o '·ERA, F IELD &. 
ARI N E  B lAaSES, 

Remington Standard Type· Wl!iter. 
It represents 

tbe hiahest point 
reached In wl'il
i n a  m a c h i n e  •• 
N o  one h avinll" 
milch wri tllllr to 
do cau all'ord to 
be w i t h o .l. t it. 

SPEAKI NG  TELEPHONES .  
'l'HE AftIERICJAN BEU, n:I,EPIlONE (:onIPANY, 

w. H. FOHJJES, W. R. DRIVER, THEO. N. VAIL, 
President. 'freaswrer. Gen. Manager. 

OF THill ' 

J'dttdifit �tUtritnu 
FOR lSS4. 

The Most Popnlar Seiellt lfle Paper In tile World. 
Only 83.!lO a Year, I n c I n d lng p o slall"e. Weeld,.. 

�!l N ll lllbel'S a Year. 

, 'l'M s  wi dely cil'cll i a t ed and splendidly Ulnstrated paper is published weekly. Every number contains sixteen pages of useful Information, and a large number ot Original engravings of new Inventions and discoveries, representing Engineering Works, Steam Machinery, New Inventions, N oveltl<;s In MechaniCS, Manufactures, Chemistry, Elect!,!city, Telegraphy, photography, Architecture, Agriculture, Horticulture, Natural Hlstory, etc. 
All C l asses of Ueadm's find in the SCIENTIFiC AMERICAN a popular r/J8'Ull1lll of the best SCientifiC Information of the day ; and It Is the slm of the pnblishers to present It In I\ll attractive form, avoid ing as much as possible abstruse terms. To every Intelligent mind, this journal afl'ords a constant supply of Instructive reading. It is promotive of knowledge and progress in every community where it Circulates . 
Terms of SllbSCl·;ption .-One copy of the ScmN'

TIFIC AMERICAN will be sent for one lIear-52 numberspostage prepaid, to lillY subscriber In the United States or .Canada, on receipt of t h ree doll al's and t:w�lI ty 
c e n t s  by the publishers ; six months, $1.60 ; three months, $1.00. 

Clnbs.- O n e  extra copy of the SCIENTIFIC AMERI. CAN will be supplled gratiS Jor evl'ffl/ club oj jive 81.,bscrlbel'8 at $3.20 each ; additional copies at same proportionate rate. ' 
One copy of the S,CIENTIFIC AMERICAN and one copy of the SCIE"TIFIC AMERICAN SUPPLE,mN'r will be sent for one year, postage prepaid, to any subscliber In the United States or Canada, on receipt of seven d<lual'8 by the publishers. ' 
The safest way to remit Is by Postal Order, Draft, or Express. ]II oney carefully placed inside of envelopes, securely sealed, and correctly addressed, seldom goes astray, but Is at the sender's risk. Address all letters and make all orders, drafts, etc., payable to 

l:v.:CUNN &; COo. 
26 1 B roadway, N ew York. 

To J<'oreilln SnbSClibel'S.-Under the facilities of the Postal Union, the SCIENTIFIC AMERICAN Is now sent by post direct from New York, with regularity, to subsclibers in Great Blitaln. India, Australia, and all other Blitlsh colonies iato France, AustIia, Belgium, Germany, Russia, Il!ld all 'tither European States ; Japan, Brazll, MeXico. and all States of Central and South Amelica. Terms, when sent to foreign countries, Canada el<cepted, $4, gold. for SCIENTIFIO AMERICAN, one year ; $9, gold, for both SCIENTIFIO AMERICAN and SUPPLEMENT for one year. This Includp ' nostage, which we pay. Remit 
STEMW�NO ING  Permutation Lo��.� 
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TELESCOPES MICROOeOPES by postal order or dral ,.der of !P BAROMETERS, THERMOMETERS MUNN &; , , 261 Broadway, New York; 
may use either 1, 2, 3, or 4 of its 50 numbers. 
Millions of changes equally possible and easy. , Secnlity unIivaled. ' Simple, durable, nickel , plated. Send ' $2.50 for sample by mall, or stamp for !Iluatrated List of Locks Ttlls, anll J;'adlocks. D. K. Mlllef LoOk CO" Phlla" PI' 
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