
A vVEEKLY .JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMIST�� AND MANUFACTURES. 
Vol. XXXI.-No. 4.] 

[NEW SJ£RIES.] NEW YORK, JULY 25, 1874. 
IMPROVED HOISTING MACHINE. \ culars, may be obtained by addressing the inventor, Mr. 

The machilte. 
illustrated in the annexed engraving is the Vol ney W. Mason, post office lock drawer 33, Providence, 

result of a serIes of experiments in adaDt.inl!" Jhe friction ;Rhode Island. 
clutch pulley, of the F'r(,i, 1. 
same manufacturers, as 
a means of transmitting 
the power, in combina. 
tion with a new im· 
pNved shipping appa· 
ratlls and stop motion. 
All parts of the mao 
chine are inclosed in a 
"ingle iron framework 
or hanger, so construe· 
ted that the bearings 
are less liable to get 
di�placed or out of line 
than when bolted in se
parate parts to the wood 
framework. 

vVe represent the de· 
vice in perspective, Fig. 
1, and in secticnJ, Figs. 2 
and 3. The frame of 
the apparatus consistll 
of the two main stan· 
dar-ie, A, Fig. 1, con
ntcted and held in their 
position by means of 
the three studs or bolts, 
B, the two upper bolts 
or studs having shoul
ders inside, against 
which the standards 
bear when the outside 
nutll are screwed up; 
and the lower bolt be
ing incased by the 
sheath or pipe, C, so 
that, when the nut is 
taken off either end, the 
bolt may be drawn out. 
The sheath, C, can be 
removed in case of ne· 
cessity, for repairs or 
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renewal of any portiOn of the maChIne In
case of accident or wear. D is the main sbaft, 
having its bearings in each end of the frame 
standards, A. Upon the former are the worm 
gear, E, drum, F, and the small gear, G, which 
meshes into the gear, H, Fig. 2, which- driveR 
the s Lop motion dillk, 1. 'i'his disk has a V 
scroll cut 1rom a point near its hub or center 
to its circllmference ; and when tbe drum, F, 
revolves , IIlso rotates by reason of the gearing 
described. On the face of the scroll are ad· 
justable stops for the purpose of striking the 
�hoe, J, which traverses the radial slot in the 
shipper wheel, K. When the shoe is moved by 
the stops on the scroll wheel, this actuates the 
shipper rock shaft, L: and its crank, on its in
ner terminus, moves the sliding shipper bar to 
unship the clutch which is driving. This stop 
motion is independent of the stop motion usu
ally provided in the hatchway on the shipper 
rope , being provided to prevent accident in 
case the latter should i)ecome disarranged or 
inoperative, as quite frequently happens. 

Another important feature of this invention 
relates to stopping the revolving worm shaft, 
M, promptly at the same �ime the clutch is un
shipped. This is accomplished by means of a 
brake, shown bearing against the worm in the 
oil receptacle, N, attached to one �ide of which 
is a bolt, 0, adjustable by two check nuts to 
regulate the pressure of the shoe against the 
,worm and a set screw on the opposite side. 
The top of the bolt is provided with a cam 
strap, which encircles the shaft adjoining the 
crank (which throws the shipper bar). The 
same movement of the shaft, L, which operates 
th3 shipper bar, also operates simultaneously 
to draw up the brake shoe against the worm to 
stop the revolution of the shaft, M, and there· 
by it prevents the platform from traveling by 
the point where it should stop, at the top or bot
tom of the hatchway, or at any intermediate 
point where it is required to stop. These mao 
chines are furnished with platforms when de· 
sired, the latter being constructed of new pat
terns, and extra stJ'ong in their safety parts. 

All turj;�er information required, with ch' 
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KASON'S IMPROVED HOISTING JU.CmN1 

[,a per Annum. 
IN ADVANCE. 

\ The Magne'le Metal •• 
It is well known that, besides iron, there are a few other 

metals DO}!Sessinl!" _mal!"l!.etic DrpDe.rties, namely, nickel and 
cobalt in a strong de. 
gree, manganese and 
chromium in a feebler 
one. Mr. W. F. Bar: 
rett, in an article in the 
Philosophical Magazine, 
has pointed out the si. 
milarity of these me· 
tals to each other in 
their physical and che. 
mical properties. 

Thus, as to specifi.l: 
gravity, that of the 
thirty. eight known me· 
tals ranges from lithi. 
um, 0 50, to platinum, 
21 '5, a difference of 
nearly 21; whereas 
those of the three 
strongly magnetic ones 
are iron, 7'8, nickel, 8 3, 
cobalt, 8 5, where the 
extreme difference is 
only 0'7. Their speci. 
fie heat is nearly iden. 
tical ; their atomic one 
is the same; so also 
their conductivity for 
sound, heat, and elec. 
tricity. Their dilation 
by caloric, and the 
amount they lengthen 
by mechanical strain, 
are also identical. The 
enormous cohesive 
power of iron, nickel, 
and cobalt, in the solld 
state, signalizes these 
substances as the most 
tenacious of metals, 
and their melting point 

, , L is only exceeded by the 
piatlliilm group 01 metals. They are not vola. 
tile at the temperature of the hottest furnace, 
but only by the electric spark, when they yield 
very similar spectra. As to their chemical pro. 
perties, the combining weight of iron is 56'0, 
nickel, 58'S, and cobalt the same. Chemists 
class these three metals in the same group, 
from the similarity of their chemical beha· 
vior, aud also the identity of their combining 
energy or atomicity. 

What has been said concerning the likeness 
of iron, nickel, and cobalt, in many respects 
holds true of manganese and chromium. The 
former has latterly been used to replace nickel 
in the alloy of German silver. Thecompounds 
of all these five metals are conspicuous for 
the brilliancy of their ('.olor!!. This uniform 
coincidence suggest!! the practical inference 
that nickel and cobalt might be obtained in a 
malleable and ductile condition when submit. 
ted to a process similar to that by which 
wrought iron is produced. 

.�. 
Gas Pipes Fatal to Tree •• 

J. Boehm says: Cuttings of willow, the low. 
er ends of which were placed in flasks con· 
taining a little water and filled with coal gas, 
developed only short roots, and the buds on 
the upper parts died shortly after unfolding 
in the air. Of ten plauts in pots (varieties of 
fuchsia and salvIa), among the roots of which 
coal gas was conducted through openings in 
the bottoms of the pots, seven died in four 
months. To show that the plants were killed, 
not by the direct action of the gas, bllt in con· 
sequence of the poisoning of the soil, several 
experiment!! were made with earth, through 
which coal gas had passed for two or three 
hours daily for two and a half years. The 
rootlets of seeds sown in this 11011 remained 
very short, and soon rotted. A plant of dra. 
crena was re-potted in the soil; in ten days the 
leaves dried up and the roots died. The au· 
thor thinks these results sufficiently account 
for the fact that trees planted near gas pipes, 
in streets, so often die; and recommends the 
inclo!!iDg of gill pipes in wider tubes, having 
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openings to the air, and through which currents could be 
maintained by artificial means. Such a plan is still more to 
be recommended on hygienic grounds, since it has been 
�hown, by Pettenkoffer, that infiltration of coal gas, through 
the soil, takes place even into housell not supplied with gas. 
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dividual is impplled consciously to) commit an a�t whieh is 
contrary to his natural reason and to his normal inclinations." 
We would not have confounded the feelings which imp91 an 
educated man to seek the perpetual motion, and those, which 
perhaps all of us have felt, when on the verge of some high 
eminence, to cast ourselves down; but while they differ in 
point of time, one extending over years and the other ov�r 
seconds, there appears, in certain cases, in both a morbid 
element which, in its result of overcoming reason, lends to 
them a similarity sufficient to class them as extremes of a 
like mental action. 

[JULY 25, 1874. 
But it stands no chance with the common railway, economi 
cally considered, on long lines througb tbp 0p"m country. 

Oil, watH, alld gas are exceptional commodi!ies . Thf S8 
when placed in pipes, will flow of themselves; and if the 
apparatue is properly arranged, of the right size, almost any 
extent of distance can be easily overcome. Thus, the city of 
New York is supplied with water which flows through an un 
derground tube from Croton Lake, Westchester county, a 
distance of some forty milliS, while the street piping, by which 
the water is locally distributed, has a total length of some 
two hundred miles. In view of the cheapness and facility 
with which liqui.ds may be transported in pipes, it would 
seem as if this method might be employed with great advan 
tage to convey oil, from its fountains in Western Pennsylva 
nia to Philadelphia and New York. The present cost of 
transporting oil by rail from Venango and Butler counties 
to New York is $1.20 per barrel. The pipe system would 
probably, effect a con�iderable reduction over this cost, and 
yield a handsome profit to the projectors. 

•••• • 

At the present time, however, when the plea of insanity is 
so frequently interposed in courts of law to shield the cri
minal from the consequences of his guilt, too great care can
not be exercised in approaching or admitting the existence 
of a mental atate which tends to destroy the responsibility 
of a pfI�;lU for his own actions. How fine a distinction may 
be dawn, showing the existence or non-existence of morbid 
impulse, Professor Hammond indicates by pointing out that, 
in the case of a person committing murder while delirious, 
who acts in accordance with reason, though it may be per
verted at the time, and inthat of another who, supposing himVOLUME XXXI, No. 4 . [NEW SERIES.] Twenty-ninth Year. sell to be imminent to a great danger, commits suicide to 
avoid it, neither acts from morbid impulse; but if a delirium 
acts so over the mind as to convince a man that some one is 
gQing to murder him, and hence he lies in wait for and kills 
that_iniijvidual, that is true morbid impulse. The person 

POWER REQUIRED TO DRIVE COTTON MACHINERY, 

The New England Cotton Manufacturers' Association have 
recently performed a good act in publishing a little "Manual 
of Power," prepared for them by the Wf'll known engineer, 
Mr. Samuel Webber, of Manchester, N. H. Mr. Webber pre
sents an extended tabular statement of the power absorbed 
in driving mill machinery in a large number of mills, as de· 
termlned by the dynamometer. Some of the machinery was 
new when tested, some very old, some in good and some In 
very bad condition. Special tests were made to determine 
the effect of weather changes, of different kinds of oils and 
various methods of lubrication, of altering the method of 
banding, etc. The information given is derived from the 
experience of the author, extending over several years, and 
is of great value to engineers and manufacturers. We have 
only space for a general rt8Ume of results. 

NEW YORK, SATURDAY, JULY 25, 1874. 
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� In other cases people have been impelled to throw vitriol 
M on handsome dresses, and we are aware of an instance of a 
60 lady, for some time known in society, who could not resist 58 
50 the temptation of stealing small articles from shop coun-
� ters. 
:� What to do with such people is a question which the com
�� munity sooner or later must solve, and Dr. Hammond's 
gg answers, as the result of his experience, may be summarized 
�� as follows: A person aware of the influence of the disorder, 
58 and knowing that he cannot resi.�t it, is bound to put him
�t self under suitable physical restraint, so as to render it im
�g possible to yield. If he does not, then, when shown to have �� committed acts thus impelled, it is the duty of society to 
g� prevent his being at liberty. Morbidly constituted persons 
g� who commit crime because it is pleasant for them should be g� dealt with ac�ording to law. The apparent absence of mo�� tive is apparent only. The fact that a murder has been com-
5l mitted in order that the perpetrator might secure his own � execution is not a palliating circumstance; the desire to be �� hanged is the evidence of a morbid mind, not of an insane �t one. A morbid impulse to crime experienced by a really gg insane person demands continued sequestration; but the 
59 plea " I could not help it," when standing alone in an other

Cotton openers, delivering cotton loose on the floor, with 
single beaters revolving from 532 to 820 revolutions per 
minute, a.nd single fans at 700 to 1,600 revolutions, required, 
including countershaft, from two to over six horse power : 
with two beaters and two fans, four and a half to six horse 
power. The cotton delivered ranged from 3,000 to 10,900 Ibs. 

per day. 
Cotton pickers, delivering cotton in the lap, at the rate 

of from 1,000 to 5,000 Ibs. per day, required from 3 to 13t 
horse power, averaging about 2t horse power per 1,0001b8. 
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Cotton cards absorbed from 2 to 9 horse power, carding 
from SO to 76 lbs. per day, averaging about one twentieth 
horBe power per pound for finishers, a third more for break
ers, and one flfth for very fine work. 

Railway heads required from 1t to 2t horse power, a usual 
figure being about a hOlse power for 9 inch rolls at 10 yards 
per minute, and half a horse power for 1 f inch rolls at 300 
revolutions per minute. 

Drawing frames indicated a resistance of from t to 11 horse 
power at speeds varying from 200 to 400 reYolutions, 3 to 5 
rolls, 2 to 4 doublings. 

======================== wise sane individual, should be absolutely disregarded. Roving frames ranged from 28 to 276 spindles per horse 
power, at speeds of from 475 to 1,350 revolutions. A fair 
performance would seem to gil'e .. bout 150 spindles per horse 

MORBID MENTAL CONDITIONS. 

There is an old saying that "every man has a bee in his 
bonnet," which, being translated, means that we are each, on 
some one topic, slightly insane. Somewhere in the marvelous 
organism of the brain there is a weak spot; some place in 
the connection between mind and bodV is at fault; and in the 
oxercise of certain faculties, as a con�equence, our actions 
are less governed according to the dictates of a sound reason. 
We are not prepared to vouch for the accuracy of such a the
ory, or to addnce scientific proof in its support i but in the 
daily life of every one, instances apparently substantiating 
the notion may be constantly encountered. Take, for exam 0 
pIe, the search for perpetual motion, which in some reaches 
a mania, or, indeed, the efforts made for solving any of the 
problems which Science demonstrates to be beyond peradven
ture insoluble. This is not confined to the ignorant, though 
perhaps such a class are in excess; for there are men, scores 
of them now living, some we have ourselves encountered, 
who, while well versed in philosophy, and who wllI follow 
the mathematical demonstration that a circle cannot be 
squared or a perpetual motion constructed, point by point 
admitting the truth of every step, will yet, after all, 
nevertheless find it impossible to divest themselves of tae 
idea that, by some hook or crook, the wished-for result may 
be obtained. Or, conversely, they may see results reached 
which their reason and knowledge must teach them are im
possible, either in 'principle or from the meaus emploved, 
without the addition of hidden or extraneous tircumstances, 
and yet they will #!,rasp at the apparent proof, and even hold 
it out to the world as genuine, simply be('ause it goes to COD
firm their secret and cherished ideas which their very reason 
prevents them openly avowing. Such calles, mere ignorance 
being eliminated from consideration, we may term the mil
dest form of the "bee in the bonnet," and starting from them,
as it appears, may be traced a whole series of mental defects, 
reaching perhaps up to actual monomania. 

We mention the above as a common and harmless instauce 
of the triumph of will or desire over reason and judgment. 
As the beginning of a special category of human actions, 
whirh, did we believe in the doctrine used by some, that ppi. 
ritual beings unseen govern men's every doing, we should 
say were direrted by a demon of perversity. Passing through 
all intermediate gradel!, considered in their apcending order, 
in proportion to their hurtful effects upon society, the end 
seelJ1 S to be found in morbid impUlse, in that strange condi
tion which Professor Hammond, in his recent a.ble lecture 
on the subject, defines as a sta.te "in which the affected in-

• ••• • 

CHEAP TRANSIT FOR OIL. 

We have heretofore describod the eX1ensive ramifications 
of the pipes, used in the oil regions, for c)nveying the 
oleaginous products of the neighboring wella to the railway 
stations. Many miles of such pipes are now in use. A new 
and extensive work of this kind, which is rapidly progress
ing, is the oil pipe of the Pittsburgh Pipe Company, now be
ing laid from the heart of th" oil regions, at Millerstown, 
Butler county, Pa" to the Baltimore and Ohio Railroad, near 
Pittsburgh, Pa., a distance of about forty miles. The pipe 
has a diameter of three inches, and will have a delivering 
ca�city of four thousand burela a day. Relay stations 
will be placed every five miles. The pipe company expect 
to charge thirty cents a barrel for pipage, the present charge 
by railway being fifty-five cents. This will, doubtless, prove 
to be a profitable investment. The first cost of pipes is not 
great, and, if properly laid down, the expenses of working 
cannot be heavy. 

The ordinary railways undoubtedly furnish the cheapest 
transportation for most products; but there are some subo 
stances, as, for example, water, gas and oil, that to a certain 
extent may be said to possess the power of self-transporta
tion, whereby they can be moved cheaper than by railway or 
canal. 

The facility with which liquids may be made to flow in 
pipes, between distant places, has often suggested the idea 
of using similar means for the transportation of grain and 
merchandize. Years ago it was proposed to convey grain 
from Chicago to New York in pipes, by air pressure, and the 
notion has been lately revived. The idea of ttansporting 
merchandize packed in rolling balls, within tubes, the balls 
to be driven by air pressur .. , was patented a generation ago 
in England, and re-patented here recently, as a new discov
ery. W onderlul things in the way of speed and cheapness 
of transportation were predicted in favor of these schemes. 
But the predictions were not based upon the mathematics of 
the subject. After all, whether the project relates to so 
ideal a thing as music, or so practical a ma�ter as the carry
ing of goods, the performances of mankind are inllxorably 
confined to the limits of exact numbers. We think that any 
intelligent person who will take the trouble to figure out the 
cost of pipes and air machinery, and the expenses incident to 
the working thereof, will soon become satisfled of the folly 
of expecting to compete with the ordinary railway over long 
distances in the transportation of general merchandize. The 
pneumatie system is a good motor for short lines in cities. 

power, at 1,200 revolutions. 
Throstle spinning required a horse power for from 65 to 

165 spindles, the latter at 2,685 revolutions of the flier, the 
former at 5,000. Ring spinning absorbed very nearly simi
lar power. 

Mule spinning gave 200 to 280 spindles per horse power, 
speeds of spindles ranging from 3,000 to 5,000 revolutions. 

Cotton looms required usually about one sixth or one 
eighth horse power, at 120 picks per minute. Looms making 
156 picks per minute, on Nos. 15, 16, and 20 warp and 
weft, ran 5'1 per horse power. Others, at nearly the same 
speed, on finer goods, ran 9 and 10 per horse power. 

Cotton spoolers, at 100 revolutions, required 0 2 to 0'3 of a 
horse power, twisters abeut three fourths of a horse power, 
and warpers 0'11 to 0'17; dressers 2 horse power, and 
slashers lt horse power. 

A circular faw. 18 inches in diameter, sawing 3 inch hard 
plank, gave 1'27 horse power; and a saw, 9 inches in diame
ter, cutting 1 inch pine board, 1'6, their speeds being 1,300 
and 4,000 respectively. 

A small lathe, turning -i inch iron, took 0'09 of a horse 
power, and a larger lathe, turning 1 inch iron, 0'21. An up
right drill, boring a t inch hole, absorbed 0'16. A crank 
plaoer, cutting with a two inch stroke, required 0'23, and a 
planer with a five feet table took, when making 4 feet len[th 
of cut, 0 25. Three polishing wheels, of 12 inches diameter 
and It inches face, absorbed 1'15. A grindstone, 6 feet in 
diameter and 12 inches face, grinding axes, took 3 horse 
power, while another, IJt feet diameter, grinding axes, in 
wooden boxes, absorbed 11; and a stone, 3 feet 10 inches in 
diameter and 11 inches face, required 7'8. 

Wool cards absorbed 0'9 to 1'27 horse power, at 96 to 
130 revolutions; jacks, at 2,457 revolutions, 0 ·65 to 0 '78; and 
looms, making 65 to 95 picks, took 0'4 to 0 6. 

Coefficients of friction on shafting ranged from 0'0336 to 
0 759, a good average result being about 0 05. 

Reviewing the whole series of results, we deduce the fol
lowing as fair approxiinate rules for estimating power: 

Cotton openers, one horae power per thousand pounds 
cotton delivered. 

Cotton pickers, three horse power per thousand pounds 
cotton delivered. 

Cotton cards, one twentieth horse power per pound cot
ton delivered per day. 

Cotton cards, best practice, one fortieth horse power pel' 
revolution per minute. 
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Railway head�, breakers, one horse power per each ten 
yal'rl� per minute. 

Railway hell.ds, finb,hers, O'V01 horse power per revolu
tion per minute. 

Drawing frames, 0'002 horse power per revolution per 
minnte. 

Spindles, 0'008 horse power per spindle per 1,000 revo
lution�_ 

The very great irrpgularity of the results given in the 
pa.mphlet indkates how vast are the losses experienced in 
every mill where machinery, badly made, out of repair, or 
badly lubricated, is allowed to run. We have litJe doubt 
that there are many mills in the United States where a 
knowledge of these facts may lead to a reduction of running 
expenses within their walls, which will go far toward com
pensating the proprietors for their losses incurred in these 
dull times outside their mills. 

. . . , .  

$ dtutifit Imtdtau. 
At high temppratures.e�pecially under pressure. silica, the 

ba�is of all these stone�, is dissolved to a limi:ed extent by 
water, and thrown down in a more or leps crystaline form 
when the temperature falls or the pressure is lowered. 11 
lUBtrations of this procpss may be seen on a grand scale in 
the hot springs of the Yellowstone country and elaewhere in 
the Great VIt' est, where immense masses of siliceous saud and 
rock, sometimes chalcedonic, have been brought up from the 
heated depths by the flowing or spouting water,and deposited 
around the orifices of the fprings. When water similarly 
impregnated with silica finds passage through rocks contain· 
ing cavities, bubble boles. and the like, a portion of the min 
eral is d pposited in the cavities, gradually filling them from 
circumfelence to center, the variable rate of deposit showing 
in concmtric rings or bands of more or less opacity. 
Frfquently the supply of silica- bearing water appears to 
have been prematurely cut off, leaving a crystal.lioed druse 
or geode; and occasionally tbe cavity remains filled with 

A SWITCH ACCIDENT. water hermetically enclosed, forced in po�sibly under pres-
A very unfortunate switch accident recflntly took place on sure and unable to escape when, by some geologic chauge, 

the Shore Line Railway,near New Haven, Conn. The switch- the prp�sure has been removed. In case the siliceous water 
man shifted the switch just before the last truck of the last Is also charged with il'on, nickel or other metal, the stone 
car of the train had passed. This threw the truck from the may be more or less impregnated with the foreign material 
rail, and the truck bumped along over the sleepers for a according to the degree of its crystal'zation. the more amor
short distance to a trestle work bridge, when the rear car phous layers naturally taking the most and consequently de
fell off the trestle, drawing with it the next car ahead, then veloping the deepest color wben subjected by Nature or Art 
the next, and the next, and then the baggage car. The- to the action of heat, sunlight, or other agent of chemica.l 
coupling then broke, leaving the tender and the locomotive 'Change. Or after the deposition of th� stone, the enclosing 
on the track. The superintendent of the road, Mr. William rock may be -washed by chalyb�ate or other mineral waters 
Wilcox, was in the baggage car and jumped out, but only to supplying the coloring matter necessary to convert the un
be cru�hed and killed by .hat car. His wa3 the only life lost, attractive gray chalcedony ioto the highly prized sard, cor
though many passengers were more or less injured. The J'I�lian, onyx, or other g'em stone. It is in these latter pro
train was moving quite slowly, or the loss of life might have cesses that Art steps in to complete or improve upon the 
beeu serious, as the trestle was some fifteen feet high. The work of Natul't', either by developing the latent color of na
coroner's jury found that the switch was in perfect order, turally impregnated stones or, going further back, by sup. 
both before and aftH the accident; and there appears to be plying the coloring material also. Probably the majority of 
no other way to account for the catastrophe than as stated, gem stones, thus owe part if not all their beauty of color to 
though the switcLman avers that he did not move the switch Art, as well as their beauty of eDgraving aud finish. 
too soon, as alleged. The switch wa.s of the ca.boose style, The simple�t pror-ess is the development or higbtening of 
the switcbman being obliged to enter a round house and dull or latent color by the action orhed. The celebrated 
cl:lse the door, in order to shift the,switch, the switch being cornelians of India, for exam?le, are largely produced from 
connec'ed with the door. The object of this arrangement is dull brown stones,by a na.tive process oC roasting in a matrix 
to compel the switchman to remain at his post so long as the of caml'l's or cow's dung, which prevents the stones from 
main track is open. A window is so placed in the house that. being too highly or too rapidly heatl'd, A temperature suffi
the rauge of view of the switchman is confined almost en- cient to char woe d is enougb ,the effect beir g like that obperved 
tirely to the switch points, thus compelling him,as it were, to in the burning of bricks: the brown oxide of iron is changed 
pay attention to his duty, that is, oaserve the switcl;. to red oxide, and the color of the stone is correspondingly 

This device has been in use for several years on the Con- improved. At Oberstein, the g'reat manufacturing place of 
necticut railways, and has hitherto been an effoctive and val- gem stones iu Germany, carefully regulated ovens are em
uaale alixiliary in the prevention of switch accidents. It ip, ployed for the same purpose. SImilarly treated lumps ot 
perhaps, as good a contrivance of thtl kind as ('an be provided. unimpregnated chalcedony are converted into white cor 
But what the public require is an ea.sy pla.n of shifting nelian, the texture of the transluc·nt stone beingsufficif'ntly 
cars from one track to another, without subjec�ing passen- disturbed by the heat to make it opaque. The snow-white 
gers to the risk of injury ii a switchman is sleepy or ca.reless. bands of ony ... , to which we owe the art of the cameo en
One pIau of this kind was mentioned last week in the S CI graver, are almost always artificially produced in this way, 
ENTIFIC AMERICAN, whereby switches are done away witb the heat which improves the color of the darker la.yers, serv-
altogether. ing to develope the white ones at the same time. 

It is pleasing to be able to sta.te that the Shore Line'Railway Bat Art,as we have said, goes a step further back, aud in 
is a complI.Jativaly well appoiuted institution, in respect to troduces as WAll as devplopes the colors of these stonep, 
the ordinary means of safety. The rails are of steel. To sometimes producing effects which Nature is unable to riva!. 
PI' - vent a repetition of the telescoping horror which occurred [n all cases the staining process involves. first, the intro
on this road a few years ago,the cars have been provided with duction of a substance capable of producing color on precipi
the Miller platform and its strong couplings. Had the cars at tation, by heat or chelliical action, �econd, the precipitation 
the time of this last accident been coupled with the old style of the color. As the stone is too finely grained to absorb any 
of couplings, it is probable that the coupling of the first car colored solution, the coloring. liquid must itself be colorless 
that left the track would have snapped, and the other cars To convert gra.y chalcedony into cornelian,the stone is soaked 
would not have been thrown down. The strong safety coup- in a solution of perni�ra-e of iron, roughly made by dissolv
lings appear to have been productive of eva in this case hig old nails in dilute nitric acid; then the colorless perni
But expe :ience shows that, in the ordinllory run of accidents, trate is changed into red peroxide of iron by roasting, the 
in nine cases out of ten, this device may be relied upon to reRulting colol' being fai.nt or dark according to the amount 
prevent ioj ury. of the solution absorbFd. The more translucent the stone, 

Superintendent Wilcox was one of the most careful, ex- the longer the period of steeping r' quired; and when layers 
perieoced, and able railway officials in this country, highly of unequa.l trauslucency exist, unequally colored bands reo 
esteem�d in every walk of life. His loss is deeply sult, giving sardonyx or cornelian onyx instead of simple 
deplored. sard or carnelia.n. Black onyx, that is, black stones crossed 

by bands of pure white, are always artificial. The coloring 
matter Is carbon introduced in a colorlels solution and 
blackened by fire or sulphuric acid. By the oriental and 
most ancient method, the stones are first boiled in houey or 
oil, .ometimes for weeks, then heated to a tfmperature 
which cbars the vegetable matter in thR pores of the stone, 
p�oducing black or brown according to the amount abBorbed. 
This method produces the fine�t and mos� permanent black; 
but as the heating is liable to eb;elt or crack tbe stones and 
80 destroy them, the western practice is to darken the car
bon by the action of sulphuric acid. Inasmuch as the ori 
ental black resists the action of nitric acid, while that pro
duced by sulphuric acid is readily "drawn" thereby-ttat 
is, reduced to the iron mold tint of natural sardonyx-it has 
heretofore been regarded as a natural color. Billing has 
discovered, however. that it is mfrely a question of time in 
soaking, a sutficiently protracted ba.th in nitric acid drawing 
the oriental as well as the western black color. He has 
found also that any stone made pale by nitric acid, if pro 
perly heated, will recover its color by the charring of the 
carbon rema.ining in its pores, and that the color so pro 
duced will resist nitric acii as well as the best oriental bla.ck, 
which in fact it is. 

• •••• 
THE MANUFACTURE OF GEM STONES. 

What boxwood is to the wood engraver-the means with 
out which his finest art would be impossible-that chalce
dony is to the Ilngraver of gems. Hard without brittleness, 
susceptible of a fine and endurable poliah, tinted by Nature 
with beautiful and at times strongly contrasted hues, or 
ca.pable of taking on such colors at the hand of man, it has 
been from the earliest period of art not only the favorite me
,Hum Lut the only possible medium of the gem engraver's 
most striking effects. 

In its simplest state, chalcedony is an unattractive white 
stone, nearly transparent, and chiefly useful for makiug 
spear heads and arrow tips, or their more modern representa 
tive�, gun flints. Sometimes it has a striped or banded ap 
pearance, due to alternations of more or less translucent 
layers, rauging in color from whey white to the white ot 
skim milk, still not very serviceable for gems or jewelry. 
When stained by metallic oxides, however. chiefly �hose 01 
iron, it rises to the dignity of gem stone, as Bard, cornelian. 
chrysoprase, etc., w.c.en uniformly tinted brown, yellow,red, 
or green: as agate, onyx, sardonyx, etc., when the color� 
lie in bands or strata,or are separated by layers of white. Tnt 
natural formation of these flowers of the mineral world is 
recorded in their substance. Though commonly found In 
lavas and other igneous rocks, or in the debris remaining 
from their disintegration, gem stones are substantially all 
aqueous product, and requ:re the agency of fire simply to 
develope their fine colors, a step in their production more 
the work of Art tha.n of Nature. 

The yellowish br:lwn, orange, and lemon tints of �ards 
Ine artificially pro:luclble by methods the same in principle 
as those alIe�dy described, the last being developed by the 
�ction of hydrochloric acid on nearly transparent stones 
slightly impregnated by Nature with oxide of irvD, the other 
two by the protract.d soaking of the stone in t1.e neutra.l 
solution of pernitrate of iron, afterwards exposing them to 
the action of sunlight. 

49 
The pale green of chrysoprase is impartEd to translucent 

chalcedony by a bath in the saturated eolution of nitrate of 
nickel, the best effect being produced with the unpurified 
metal, which always contains a trace of cobalt. Tae stune 
must remain a long time in the bath-three or four wetks or 
more-as it is neady crystaline and the pro celis is com
paratively slow. 

A blue color is more easily produced, but it ill not perma.
nent. The dye is Prussian blue, precipitated in the pores 
of the stone by the action of ierrccyanide of potassium on 
the peroxide of iron, introduced as for the production of red. 
A better effect is secured by soak ing the stone in the ferro
cyanide solution first, then treating it to II. ba.th in the PH
oxide solution. 

------------�.H .• � .•• __________ __ 

SCIENTIFIC AND PRACTICAL INFORJIIlATION. 

BLEACHING IVORY AND BONES . 

The cura.tors of the Anatomical MUSfUill of the Jardin des 
Ptantes in Paris have found that epirits of turpfntin" is very 
efficacious in removing the disagreeable odor and fatty ema
nations of bones or ivory, while it leaves them beau'Hully 
bleached. The articles should be exposed in th" fluid for 
three or fOUl days in the sun, or a little longer if in the Eh�de. 
They should rest upon strips of zinc, so as to be a fraction of 
an inch above the bottom of tbe glass vess�l employtd. The 
turpentine acts as an oxidizing agent, and tbe product of the 
com bUBtion is an acid liq uor which sinks to the bottom, aDd 
strongly attacks the bones if they be a.llowed to touch it. 
The action of the turpentine is not confined to bones and 
ivory, but extends to wood of various varieties, especially 
beech, maple, elm, and cork. 

SOFTENING VIOLIN NOTES. 

M. Laborde states, in Les Mondes, that the disagret'lIble 
ra�ping tone peculiar to some violins may be avoided by 
placing II. small strip of wax on the u�p"r portion of the 
bridge. The notes ar" immediately rendered swett and wet, 
and can be suited to the Ear by lfgulating the size of the 
piece of wax. 

RABIES IN ANTS. 

Corrosive sublimatt', it is sllid, has the most remll.rkl1ble 
Effect upon ants, especially the variety of insfct which we 
lately described as living upon fungi found on leaves of 
trees. Tbe powder, strewed in dry w<a',her a :ross their path, 
seems to drive every ant which touches it crazy. The insect 
runs wildly about and fiercely attacks its fell 0 ws. The news 
soon travels to the rest, and the fighting members of the 
community, huge fellows some three quarters of an inch in 
ll'ngth, mak" their appearance with a d. termined air, as if 
the obstacle would be speedily over,'ome by their efforts. As 
soon, however, as they have toucbpd the sublimate, says the 
narrator in the Nat�lralibt in Nicaragua, all the stateliness 
lel!.ves them; they rush about; their legs are seiz-d hold of 
by some of the smaller ants alreaoy affected by the poison, 
and they themselves begin to bite. and in a sbort time be. 
coce the centers of balls of ra.bid ants. As thesA insects are 
one of the scourges of tropical AmHica, deFtroying vegeta
tion in immense quantitie�, it is probalJ!e that thi� extraordi. 
nary remedy may be of considerable service to agricultu
rists. 

A REMARKABLE HAILSTORM. 

A hailstorm of extraordinary nature recently took place In 
the northern portion of New Jusey. The ba;laton€s. it is 
stated, in some Instances, r:::.easured as much as five inches in 
cIrcumference. alJd resl'mblt d common rock candy, b. ing of 
oval form bristling with cubical crystals. The ice was very 
hard and difficult to break, but wI,en broken present.d the 
appearance of the section of an onion, in its concentric rin/?s. 
Tbe damage done to buildings and crops was eXCEssive, win
dows being smashed by scores, roofs torn, and flUit trees 
completely denuded. 

FOSSILS OF THE DEPARTED. 

A German inventor, Dr. Von Steinf�18, seems to have hit 
a ha.ppy medium for di�poslng of the dead. which is at least 
free from the objections urged against burial, while it does 
no violence to the feelings which naturally shrink from de. 
stroying by fire the corpse of a beloved frieI:d. It is pro
posed to place the body in a sarcophagus made of stone, and 
to pack around the corp@e artifiCial stone or cement in a plas
tic state. The latter being allowed to harder, the remains 
become like a fossil embedded in the �olid lock, and, if need 
be, the deceased finds his grave and his monument in one 
and the same mass. 

COCOA NUT TREPANNING. 

There is a well known trick pelfo�mEd by the clowns in 
pantomimes, to the mystification of the jUVl'nile portion of 
the audipnce, which consists in shooting a hole in a man's 
head, and then artistically pllJgging up tbe orifi�e with a 
carrot, thus completely curing the apparently as@assinated 
individual. While this is, of course, very ridiculous, it is 
not more so than a somewhat similar operation practiced by 
the inhabitants of Uvea, an island in the Loyalty group. 
ThE'se queer people ha.ve a notion that when a per,on gets a 
heada.lhe Ms �kull is cracktd, or that the bone is pres.iog 
down on the bra.in. COIlBBqupntly \hpy proceed to cure the 
trouble by cutting open the scalp. and scraping a hole in the 
cranium with a bit of glal!l�. and then stoppirg the apprture 
w'th a piece of cocoanut shell rubbed .moo,h Sometimes 
the snrgeon scrapes too far and Injul"S the pia mater, when 
the patient is killtd; but ordinarily the boring proce .. ds to 
the dura mater, leaving a hole in the skull. It feems that 
few adults are without perforated hellds, and that the cocoa.
nut patch is common. 
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Our Iron Rail Products. 

In 1873 the United States produced 850,000 tuns of rails 
and impo!"ted 207,986 tuns, making an aggregate consumption 
of 1. 037,986 tuns. Comparing these ligures with those of 
1872, there is shown a diminution of production of 91,992 
tuns, aud of importation of 372, 864 tuns. From this it ap
pears that the effect of the stoppage of railroad construction, 
due to the panic, must have resulted far more disaetrously to 
foreign producers of rails than to those at home. The figures 
of importation for 1873 are less than those of any single 
year since 1867, while the aggregates of 1872 are larger than 
at any period during the past twenty years. Our production 
during the last mentioned space of time steadily increased, 
rising gradually from 108,016 tuns in 1854 to 941,992 tuns in 
1872, while on the other hand importations have widely fluc· 
tuated, running as low as 10,185 tuns in 1862. 

The coal product for years past shows an enormOU8 de · 
velopment, every year, with one exception (1867), indicating 
an increase. For 1873 about the usual rate of augmenta
tion was maintained, 45,413,000 tuns being produced, against 
42,749,000 tuns in 1872 and 22, 500,000 in 1864. 

• ••• • 

The ChelDlcal Centennial. 

We have already alluded to the proposition of Dr. H. Car· 
rlngton Bolton, of Columbia College, of a reunion of chemists 
to celebrate the hundredth anniversary of the birth of modern 
chemistry, that event being fixed as in the year 1774, o wing 
to the discoveries, at that time, of oxygen by Priestley, chlo. 
rine by Scheele, and other important investigations by La. 
voisier having simultaneously taken place. The day set 
apart for the meeting, we understand from a circular. lately 
received, is August 1st n ext, and the place, Northumberland, 
Pa. , wbere Priestley's remains are buried. 

The programme of the celebration will include an address 
by Professor Joseph Henry ; a sketch of the life and labors 
of Joseph Priest�ey, by Professor Henry H. Croft, of Can. 
ada ;  a review of the century's  progress in theoretical 
chemistry, by Professor T. Sterry Hunt ; a review of the cen. 
tury's progress in industrial chemistry, by Professor J. Law_ 
rence Smith and an essay on American contributions to che· 
mistry, by Professor Benjamin Silliman. The books, manu
scripts, etc. , of Dr. Priestley will be exhibited, together with 
other objects of historical interest. 

------------............. .. ------------
: GANG SAW IMPROVEMENTS. 

We extract from the Moniteur I/�du8triel Belge the annexed 

engraving of a new gang saw, manufactured by M. Arb�ey, 

of Paris. The machine, which appears to be of very Slm 

pIe, and doubtless effective, const�uction, is composed of �wo 

heavy standards of cast iron, JOIned above by a crosspiece 

and bolted below to a heavy bed of stone. Between the 

standards vertically travels a frame which carries the saw 

blades, and to which a reciprocating motion is imparted by 

means of two connecting rods attached to pulleys fast upon 

an arbor passing through the lower parts of the lIupports. 

The pulley at one end receives motion by a belt from the �n .  

gine, and the other carries ecr,entrically a second connectlDg 

rod, which communicates with a ratchet wheel, by means of 

which the log is carried against the saws. . 
The log is dogged to the carriage by the simple contrIvance 

shown on the lett of the engraving, the arrangement of 

which is such that the blades are allowed to traverse the en· 

tire length of the work without necessit�ting t�e readj�st. 

ment of the latter. The carriage is prOVided Wlth tractIon 

hooks which, when the former is in any position, en' 
gage with an endless chain. This chain is actuated 
by a cog wheel, not sho "n, connecting with the ratchet 
wheel, and completes the mechanism fOI driving the 
carriage. 

Any number of saws may be attached to the frame 
by the usual means, and so that trunks of the largest 
diameter may be divided into as many boarda as de
sired, all of which, by suitable adj ustment of the 
spaces between the blades, may be of uniform thick. 
ness. 

. � .  
Moles. 

M. Flourens and other naturalists have experi. 
mented wIth moles to ascertain their habIts. It has been 

found that they will starve to death in presence of abundant 
vegetable food, refusing to toueh it, but that they will greedi
ly devour cutworms, earthworms, mice, and even small birds .  
when nearly starving in an encloAed jar. Of the birds they 
only devour the inside ; but they devoured, indiscriminately, 
their own w6ight each day of snails, insEcts,larvle, chrysalides, 
caterpillars, adders, slow worms, and lizards. M. Carl Vogt 
relates an instance of a land proprietor in France who de
stroyed Mery mole upon his poperty. The next season his 
fields were ravaged with cutworms, and his crops totally de
stroyed. He then purchased moles of his neighbors and 
preserved them as his best friends. 

------.... � .• ·�. 4. _____ __ 

A SAFETY FURNACE. 

\\-' e ext.ract from the London !Juilding News an illustration 
of a furnace for the use of plumbers in repairing roo fe, an 
operation attended with considerable danger to the building 
itself, and (from the distribution of sparkM by the wind) to 

7. ' G ? . t' 'J.t-. . 

others in the neighborhood. It is the invention of Messr s 
Shand -and Mason, engineers, of London ; and its use would 
probably have saved the roof of Canterbury cathedral from 
the destruction recently caused by fire. 

In Fig. 1 is sefln the furnace when closed, the only outJet 
from which is the slot in the cover, through which the smoke 
passee. The basket containing the fire is placed some dis· 
tance below and at one side of this opening, so that immu
nity from the escape of sparks is secured. The tripod, on 
which is the fire basket, stands in nine inches of water ; and 

a side opening, at the hight of the fire, allo ws of the intro. 
duction and removal of ladles and soldering irons. The 
cowl of the furnace can easily be removed when required. 

------............. .. ------
The New York Post OOice. 

The new Post Office in this city is rapidly approaching 
completion, and the department will move iherein during 
the latter part of the present year. About 100 workmen are 
now employed, principally upon the basement, first and sec
ond floors. In this part of the building, every improvement 
which invention can suggest will be utilized. Arrangements 
are in progress for pneumatic tubes from all the daily 
newspaper offices to the paper mailing room, by the use of 
wbich hardly an instant will be wasted in the d ispatching of  
daily journals. The basement portion of the building haa 
been arranged with special reference to the admission of 
raHway postal carll from the tracks of the Broadway Und er
ground Rail way ; and when that road is built, the mail cars 
will run directly down from Forty-second street into the Post 
Office building. The Underground Railway is to pass direct
ly along the Broadway front of the edifice. One of these 
days, when the Hudson river is tunneled or bridged, the pos 
tal cars of all the railways that center in this vicinity, su<!h 
808 the New Jersey Central, the Pennsylvania Railway, the 
Erie, the Delaware and Lackawanna, will all be brought down 
on the Broadway Underground Railway, directly into the 
basement of the Post Office. This will greatly facilitate the 
receipt and dispatch of the mails. The new Post Office is a 
magnificent building, imposing in appearance, and well cal
culated, by its location and construction , to be the great pos
tal center of the country. The estimated cost of the build
Ing is over five millions of dollars. 

_ .... . 
Results oC IlDproved Weapons, 

Improvements in missile weapons have,partly by keeping the 
combatants wider apart, tended materially to reduce the cost 
of victories in their most costly element-human life and 
suffering. The French War Office has worked out tbe statis· 
tics of this question and the following ar'l some of the results : 
At the battle of Friedland, the French lost fourteen per cent 
and the Russians thirty per cent of their troop� ; and at Wag. 
ram, the French lost thirteen pe! cent and the Austrians four· 
teen per cent. At Moscow, the French lost thirty per cent 
and the Russians forty.four per cent. Again, at Water· 
100, the French lost thirty-six per cent and the Allies thirty 
per cent of their forces engaged. Forty years later, when the 
new weapons were employed, the IOB8 of the French at Magen
ta was seven per cent, that of the Austrians the same. At Sol. 
ferino, the French and Sardinians suffered a loss of ten per 
cent. and the Austrians of only eight per cent. 

• • •• • 

THE British PharmaCtlutical Conference, for the encourage· 
ment of pharmaceutical research and the promotion of 
friendly intercourse among pharmacists, will hold its an· 
nual meeting, 5th, 6th, 7th, 8th August, 1874, in London. 
There will be an exhibition of objects relating to pharmacy. 
Communications respecting the exhibition should be ad· 
dressed to Mr. Holmes, Curator of the Museums. Professor 
Attfield, General Secretary, or Mr. M. Carteighe, Local Secre· 
tary, at the offices of the Pharmaceutical Society, 17 Blooms· 
bury Square, London, W. C. 

• let . 
LARGE forests of the india rubber tree have been recently 

discovered in Columbia, near the river Chucumagne. 

" FRENOH DlPROVEDNT IN GANG SAWS. 
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APPA1U.Tl1S FOR TRANSPLANTING TREES. 

In order to reconstruct the Bois de Boulogne, the great 
pleasure ground of Paris, which, during the late war, suf· 
fered aimost total demolition at the hands of the contending 
forces, it has been necessary to transplant a large number of 
trees to replace those cut down. This work being found 
very costly, as well as difficult to perform with existing 
means. a less expensive method has been devised for its ac· 
complishment, which consists in the use of wagons especial. 
ly built for transporting the trees bodily from place to place. 

Our illustrations show two forms of the apparatus, Figs. 
1 and 2 giving different views of the small one horse vehi· 
cle, and Fig. 3 of tbe largest machine, re-
quiring the power of several horses. The 
former is constructed of wood and the 
latter of iron. The mode of operation COl 
sists in first digging an annular trenc 
around the tree, so as to leave sufficiel 
earth about the roots of the latter. As t1l 
excavation progrf>sses downward, the el 
terior of the clod is enveloped in brancht 
or with barrel staves encircled by iron hOOI 
held by binding screws. The tree is SUI 
tained by guys from falling. When a su: 
Hcient depth is reached, the earth unit 
the tree is cut away and planks shoved bo 
neath. 

Timbers are next laid on the surface t 
serve as ways for the vehicle, which is rn 
thereon. The rear crosspiece of its fram 
is detachable, so that the machine can 1: 
placed directly over the hole and surrouni 
ing the trunk. Chains are then carrie 
down from the two windlasses and led UI 
der the planks beneath the roots. Th 
windlasses being turned, the tree, rootl 
and clod are lifted bodily up between th 
wheels, and there remain suspended whil 
the wagon is dragged off to tbe point I 
which the tree is to be placed. There, 
hole being dug, and its interior well WI 
tered, the tree is lowered in and the eart 
packed around, thus completing the 
operation. The smaller vehicle is used 
for moderate sized trees ; bu� with the 
larger one and its mpre powerful ma
chinery, trees of considerable magni
tude, it is stated, may be readily trans
ported. 

It may be added that vehicles for 
transplanting large trees have long been 
in use in this country. In the Central 
Park, in this city, and Prospect Park, 
Brooklyn, many large trees have thus 
been transplallted with much success. 

Sad Fate of' a Nevada Inventor. 

A queer Looking Prescription. 

For all that might be recognized, after careful examina
tion, the scrawl which we give in facsimile herewith might 
indicate either the vagaries of planchette or the tracks of a 
spider whose legs had been dipped in ink. It happens, how
ever, to be neither, but, on the contrary, a physician's pre
scription, printed in the London Chemist and DruggiAt-a 
formula for a medicine which, if wrongly compounded, 
might produce death directly, or be indirectly inj urious by 
failing to better the sufferer. We publish it as a specimen 
of the difficulties and doubts which dispensers of drugs are 
too often called upon to decide. It is not an uncommon 

Fig. 1. Fig. 2. 

5 1  
there is the least ambiguity in the terms, should return them ; 
promptly to the patient with reasons. 

• ••• • 

The Sanitary C ondition of Water. 

There is no more prolific source of disease than bad water ; 

bllt to distinguish whetber the flilid is unfit for consumption 

or not is somewhat difficult. Water from a certain river, 

spring, or well may be repulsive to the senses, and yet barm

less to the stomacb, in comparison with other water which 

has a much more attractive appearance. Perhaps the best 

mode of determining the question is to examine the condition 

of the organisms dwelling in the proposed SOllrce to be uti!-
lized. If, for example, an industrial tlstab· 
lishment or a collection of dwellings empties 
refuse into the stream, and as a result fish 
disappear or are found dead upon the sur
face, it is certain that the water is strongly 
and inj uriously affected. The gradual in· 
fection may be noted by the fish first rising 
to the top, apparently ill at ease, and sllb· 
sequently dying. 

In vitiated water also mollusks perish, 
and their bodies decompose rapidly. In the 
air they merely seem to dry up and retain 
life, though torpid for some time, becoming 
revivified by return to water. Cresses can· 
not live in corrupt water, and their exist· 
ence is a sign of purity in the fluid. White 
algro deprived of their green color indicate 
absolute corruption. 

M. Gerardin, in referring to this subject, 
in a recent note to the French Academy, 
states that the best method of measuring 
the degree of purity or of infection in water 
is by determining the amount of oxygen in 
a given quantity. Water containing a large 
per centage of the gas is pure and good ; but 
when little of the latter is present, the water 
is decidedly deleterious to health. 

• • •  
A New Alkaloid f'rom Morphine. 

G. Nadler has obtained an alkaloid by 
the action of amllloniaca.l solution of 

The coolest and most refreihing item 
we have read since the commencement 
of the heated term lately appeared in 
the Virginia City (Nevada) Enterpri&e. 
The story runs thus : A gentleman who 
has just arrived from the borax fields 
of the desert regions surrounding the 
tJwn of Columbus, in the eastern 1>art 
of this State, gives us the following ac· 
count of the sad fate of Mr. Jonathan 
Newhoust', a man of consid8rable in· 
ventive genius. Mr. Newhouse had 
constructed what he called a " solar ar· 
mor," an appara�us intended to protect Fig. 3. -APPARATUS FOR TRANSPLANTING TREES. 

oxide of copper on morphine, the chlo· 
rine compound of which is dazzlingly 
white, sparingly soluble in cold but 
ea�iJy soluble in hot water, and insol. 
uble in alcohol and ether. The aque· 
ous solution gives with ammollia a 
dense, white, amorphous precipitate, 
which does not alter in the air while 
moist, but dries up, like aluminum 
hydrate. Ferric chloride produces in 
the aqueous solution an amethyst red 
color, which rapidly darkens. Strong 
sulphuric acid dissolves the alkaloid 
on warming, forming a dark green 
solution, which does not alter when 
heated sufficiently to volatilize the 
acid. Blue ammoniacal copper solu. 
tion &8sumes a splendid green color. 
Potash, like ammonia, produces in the 
aqueous solution a cu:-dy precipitate, 
which however, dissolves in excess in 
the cold. In this respect the alkaloid 
resembles morphine. The potash so· 
lution, when heated to boiling, depo. 
sits the alkaloiti in silvery scales. 
The alkaloid rapidly reduces silver 
nitrate, and gives wi th platinic chloride 
a pale yellow platinum salt. Dilute suI·  

the wearer from the fierce heat of the sun in crossing deserts 
and burning' alkali plains. The armor consisted of a long 
close· fitting j acket made of common sponge, and a cap or 
hood of the same material, both jacket and hood being about 
an inch in thickness. Btlfore starting across a desert this ar· 
mor was to be saturated with water. Under the right arm 
was suspended an india rubber sack, filled with water, and 
having a small gutta percha tube leading to the top of the 
hood. In order to keep the armor moist, all that was ne· 
cessary to be done by the iraveler, &8 he progressed over the 
burning sands, was to press the sack occasionally, when a 
small quantity of water would be forced up and thoroughly 
saturate the hood and the jacket below it. Thus, by the 
evaporation of the moisture in the armor, it W&8 calculated 
might be produced almost any degree of cold. Mr. New
house went down to Death Valley, determined to try the ex
periment of crossing that terrible place in his armor. He 
started out into the valley one morning from the camp near· 

est its borders, telling the men at the camp, &8 they laced his 
armor on his back, that he would return in two day s. The 
next day an Indian, who could speak but a few words of 
English, came to the camp in a great state of excitement. 
He made the men understand that he wanted them to follow 
him. At the distance of about twenty miles out into the 
desert, the Indian pointed to a human figure seated against a 
rock. Approaching they found it to be Newhouse, still in 
his armor. He was dead and frozen stiff. HiB beard was 
covered with frost, and, though the noonday sun poured 
down its fiercest rays, an icicle over a foot in length hung 
from his n08e. There he had perished miserably, because 
his armor had worked but too well, and because it was 
laced up behind where he could not reach the fastenings. 

• I •• • 
THERE are Pullman palace cars on all lines in Upper 

Italy. 

thing for physiCians, lacking knowledge of cbemistry, to order 
compounds the ingredients of which exercise their mutual 
affinities in some unlooked for manner . tending perhaps to 
neutralize the rElmedial effect sought in the mix ture ; but 
where ignorance may be palliated, carelessness may not be, 

and for a. doctor to emulate the ca1igra.phy of Rufus Choate 
or Horace Greeley is a fa.u1t which cannot be condoned. 
Druggisll receiving W�ble ��8. or thoae in whidh 

phuric acid throws down from the solution in hydrochloric 
acid a white amorphous sulphate. 'I'he new alkaloid is dis. 
tinguished from morphine by being precipitated in the amor· 
phous state by ammonia, by its beha vior �ith ferric chloride, 
ammoniacal copper solu�ion, potash, and strong sulphuric 
acid, and by the sparing solubility of its sulphate ; and from 
apomorphine by the fact that in the moist state it does not 
become colored on exposure to the a.i.r, but remains perfectly 
unaltered.-Journal of the Cliemical Society. 

• ••• • 
THE manufacture of cast iron nails and shoe pins is peculiar 

to the Soutl?- Staffordshire (Eng.) district, although, curiously 
enough, the demand for one description, known as lath nails, 
is almost entirely for Scotland. The smallest nail made is t 
inch in length, and of these a good workman will mold up. 
wards of 750,000 in a day. The largest measure 2t inches 
long, and of these a g'ood day's work is about 52,000. The 
yearly production of cast nails is about 1 ,000 tuns. 

• ••• • 
A new a.i.r machine has lately been put in operation in the 

House of Commons, London. By means of this apparatus a 
constant supply of air, cooled to any required degree even in 
the warmest weather, can be supplied at the rate of from 
60,000 to 90,000 gallons per minute. The House contains 
about 900,000 gallons of a.i.r, so that, when the apparatus is 
working at its maximum, it is paslibIe to renew the air with. 
out llensible draft every Ilix minutes. 

• .•. e 
M. TOMliASI, inventor of the hydro-electric cable, a device 

by meaDS of which signals are transmitted through Hne tubes 
filled with water, has lately succeeded in sending ten signals 
per second over a distance of two miles and a. ha.lf. A full 
description, with illustrations of the inventloll, 11 contaiaed 
in � Jlpma for 1872. 
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�O'rr'SPO'u4tut'. 
Aerial N avl�atlon. 

To the Editor 0/ the &ientijio American : 

�titutifi' �mtti,au. 
The Colorado Potato Bug. 

To tlU! Editor oj the &ientific Amerir-an : 
The Colorado bug has appeared in Maryland, doing serious 

d amage to the potato crop. I have tried every remed y  sug· 
gested in print or by my own observation with the followin g  

The accompanying engraving shows a boat which, i t  i s  reRults : Guinea fo wl , recommended i n  a late issue o f  your 
asser te d ,  can be propelle d and gu ided through the air by paper, aTe ineffectuRl. The bird s will eat a few,but soon be
means of sur plus b uoyancy (in rising) and weight (in 111011- come surfeited. Hellebore, sulphur, soot, ashes, whale oil 
in g) without any m achinery, except the two rudders and the soapsuds, c8.rbolic acid, and many other methods give no 
wtlight exhibited. positive relief. 

A is a b()st of fixed form, inside of which is placed a I succeeded in saving my crop by shaking the larVal from 
glls bp.g. B B are shtionary reaisters or wings. proj ecting on . the vinf\s and then d usting with Paris green. The sim plest 
each side, on a plane with the bottom of the hoat. D is an way to work is to cut a round log with the bark on, about 4 
ordinary rudder attached to the stern of the boat, to guide it leet long, and 12 to 18 inches diameter. S'J.arpen one end 
in a hoIizontal d i rect; on ; C is a horizontal rudder, connected and drive in a staple, to which harness a mule. T wo boys 
by a rod with E, which is a weight ; these, pushed fore or with stout leafless bushes pass d o wn . the rows, striking the 
aft, will elevate or depress the bow of the boat. vines briskly ar.d knocking the bugs into thp, space bet ween 

The t wo rudders . the weight, II.s also 
the valve for the esc "l>� gas, and 
f8.t. d  bags, if any, are all to be COil-
trolltd by a man i.ll the pilot house at 
the bow ; and when read y for starting, 
the center of gravity is through the 
cabin. 

Suppose we have a surplus buoy
an cy of 500 Ibs. : this, I claim ,  will 
lift  the bOlLt with the same for ce as if 
it were so many pounds falling, and 
the air will press downwar ds, so the 
boat will take the course of least re
sistance-a d iagons.l-the resultant of 
the two forces. Besides, after ascend
ing up ward and for ward some dis
tanc?, a force will be developed which, 
on depressing the bllw of the boat, 
wlll  drive it some distance downward, 
or further 0.11 a horiz ontal. The same 
action flS described In rising will take 
place in falling, after 1,000 Ibs. of 
buoyant force is thro wn off, leaving 
the weight 500 lbs. 

D. L. RHONE. 
Wilkesbarre, Pa. 

------------4._' .�' •• __________ ___ 
The MississipPI River .  

To the Editor of the &ientific American: 
The letter of Mr. Sidn

'
ey C ook, of Presque Isle, Mich. ,  in 

your issue of  J une 27, proposing to det:pen the channel at 
the mouth of the M issi'sippi by means of currents of water 
forcibly d ischarged on the bottom, calls to mind my letter to 
you under d ate of July 30, 1868, describing a dredging pro
cess invented hy me, in which I said : " I  propose a power
ful pump on a vessel (steamboat, ship, or scow). The pump 
to be propelled by steam or other po wer, and conduct tbe 
watf'r t.hrough pipes to nen the bottom, there t'; be ejected 
d o wnward, vertically, or at such angle as may be found ad · 
vauhgeous. The force of the water, shot through a pipe, 
wll l rouse up all the mud or earth at the bottom of the river, 
and the natural current w ill carry it a way . "  And again in 
my letter of August 6, 1868 : " to be used on steamboats or  
other vessels to remo ve bars when aground." Titis plan of  
operating was secl11Pd by letters patent (No. 95,213) to me, 
i.ll 1868, YOtl being tlie ag�nts and attorneys. 

In 1869 I had a tin model made of a section of a vellsel to 
opel 'te s.t the mou!? of the Miuissippi, and h ave it yet, 
which ,  together with patent 95,213, will show Mr. Cook that 
he has been antic' pated. My patent macbine (on ps.per) is 
now under c onpideration by United States engineers, and 
ought to be put into a substantial form for use. That the 
mC'de of operatir g proposed by me is the most philosophical, 
the most in harmony with n s.tural laws, and the most 
economical , I have never doubted ; but I have not been in a 
fret to have it put to use. Every thing must bide its time ; 
and inasmuch 8S water, put in motion rapidly enough , will 
stir up mud more effect ually ths.n any other agency at the 
sam e  C 3st, the time will surely come when my mode of re 
moving barB-wb&re there are currents-will be resorted to. 
Dred ging is not, in my opinion, the proper remedy at the 
motlth of the MiBeissippi. I would build jetties, and make 
the river keep Its o wn mouth open. But if people will try 
to keep a channel deep by dredging, let them do it in the 
b3st way. 

Kirkwood, Me. R. S. ELLIOT. 
. .•. .  

The Shadow 8all. 

To the Editor oj the &ienti.ifc American : 
In YOllr issue of May 1_6 Is an illustration of a sh adow 

sail , sp ak-n of as being p atented. I h ave used one on my 
boat for the p � st two years ; but instead of the clumsy ar
rangeuent described by Land and Water, I use one of the 
American fashion, namely, a lug sail nearly as large s.s the 
m ainsail . 

I need s carcely say that the shadow is uBeless except when 
goi p g  dead before the wind and when the j ib can be of no 
service unless boomed out. I bend the fall end of tbe jib 
halyards to the yard , which saves the expense, or what is 
worse, the encumbrance, of a �pecial halyard. The boom 
clln be attached to the mast bV a goosen eck ; and In the case 
of boats with standing m asts, a small stay from the hounds 
to the deck amidships could be fitted with a hook tr&veler to 
keep the sail in place aloft. A top sail could be 8.11 easily 
set over a lug as a gaffsail. The fore and aft guys or vangs 
are superfluous, as this sail needs them no more than the 

mainsail. 
I am ind ueed to make these remarks, thinking they may 

be use 'ul to Bome pereon as fond of boating as I am. 
Hermitage Ba.y, Newfoundland. I. LEWIS KNIGHT. , 

-----

A NOVEL AIR SHIP. 
the rows, where they s.re crushed by the log which follows . 
The vines should then be immediately dusted with Paris 
green 1 part and common flour 9 parte, thoroughly mixed 
and dressed on every point of the vine. A 3 Ibs. fruit can, 
with the bottom punched full of holes, m akes a handy and 
safe tool for this p urpose. It is better to have t"'o boys fol
lowing the mule an d applying the poi son. In this way a 
large field can be rapidly worked. If the work is done while 
the dew is on the vines, the flour will cause the Paris green 
to adhere. For large fields the above m entioned force will 
be found more economical than a less number.  I.II garden 
culture, of course it would not be required. 

Bs.ltimore, Md. MARSHALL P. SMITH. 

Car Ventilation. 

One of the hardest of pro'Jlems to solve appears to be tbat 
ill relation to the s:J.tisfac�ory heating and ventilating of rail
way cars. The public demand for such appliances increases 
year by year, but has not yet been met. Never was there a 
better opportunity for the invention of effec tive devices in 
this line. A good and sim ple improvement would bave a 
wide introduc tion and be l ikely to prove very remunerative 
to its s.uthor. Nearly all the rail way companies are calling 
for improved means for beatin g  and ventilation. The Mas
ter Car Builders' Association have frequently dhcussed the 
subject, alld have appointed committees to search for in 
formation, but they cannot reach a satisfs.ctory result. Dif
ferent members have different views as to how ventilation 
should be accom plished. Here is an example of how minds 
d iffer on the subject, talien from the report of the proceed
ings of tbe Association at their recent session : 

Mr. L. Garey, New York Central and Hud s on Hiver, said 
that the subject of the report was one of tbe greatest impor
tance, especially that part of it which pertained to the venti
lation of passenger cars. No public convey ances were so 
poorly ventll&ted as passenger cars ; and if any improve
me.llt upou present devices for remedying the evil could be 
made, the means for d oing it should be ascertained. He 
was glad to notice tbat the subj ect of ventilation was receiv
Ing a due sbare of s.ttention in our common scbools, and 
that the nature and elements of the atmosphere, its effects 
on physical health, and the importan ce of a right under· 
standing of its Ilt.ws, were getting to be better understood. 
He hoped there would be a full discussion of the subject in 
its application to railway cars. 

Mr. J. D. McIlwain, Lake Shore and Tu�carawas VaIlpy, 
thought tbe best method of cs.r ventilation was to admit tbe 
air at the bottom of tbe car and let it out at the top. He did 
not find that the system of letting the air in s.nd out at the 
top of the car exclusively w'lrked well, for the reason that it 
did not create sufficient movement of the volum& of air in 
the lowe r part of the car, where it was most needed. 

Mr. W. W. Wilcox, Chicago, Burlington, and Quincy, 
said his road had formerly used the Ruttan system, but did 
not find it to be altogether satisfactory. His road was now 
using the system of taking in the air at th e frieze and ex 
b austing in the upver df.ck. The supply openings in the 
frieze, or upper -p art of the car side�, were protected by per 
lorated plate�, which to a very great extent excluded the 
d ust. He had tried the plBn of taking in air at the bottom, 
but it did not prove to be a success. 

Mr. Ambrose Ward,Pennsylvania Railroad ,had abandoned 
the frieze plan on accouut ot the dust, He had fOUlld that 

the best point for admitting the air wa9 undH the hood at 
the end of the car, with an automatic arrangement on the 
roof  for exhausLlng it. 

Mr. W. R. Davenport, Erie Cs.r Works, said that it was 
one of the most perplexing and difficult problems ever pre
sented for solution. One important Is.ct, which is very apt 
to be overlooked, is that It. kind o f  ventilation which will do 
lor summer will not do for winter, and vice versa. To get 
pure air, it must be taken in high up and not low down. 
Ventil ation from windows in winter was not to be thought 
o f. The air must be warmed in some way be/ore it  enters 
the car. This we have got to do. The top of the car must 
be closed in winter, and there must be a free outllow from the 
Iloor. 

Mr. M. P. Ford, Pittsburgh , Cincinnati and St. Louis, said 
that none of them were satisfied with the methods they were 
using. He thought that, for summer, Foote's plan was as 

near perfect as any he hs.d seen tried, 
which consisted in ridding the inflow. 
ing air of dust and other impurities 
by causing it to pass through s. spray 
of water. This water was carried in 
a reservoir underneath the car, hold
ing about two barrels, and the Impu
r ities contained in the air were 
sb own by the color of the water, 
which was nearly black as ink after 
being used for s.ny considerable time. 
He believed that in winter the air 
must be exhs.usted at the bottom. The 
great obsts.cle to the working of any 
effective plan was the movem�nt of 
the car. This set nearly all theories 
at defiance. 

Mr. Jobn Kirby, Lake Sbore and 
Michigan Soutbern, said that his road , 
as long ago as 1854, put the Foot4<l 
ventilation into 24 new c ars. The box 
resenoir under the car held between 
two and three barrels of water, and 
was 16  or 18 feet long. It was found 
obj ectionable, however, for several 
reasons. 

The apparatus occupied too much room in the center 
of the cos.ch, the spray Inj ured the seats,  and in wet weather 
the car was too moipt for comfort. These ventilators were 
all taken out at the end of the season, and Westlake's plan 
was next tried . This consists of a bood on the roof facing 
each way. It worked very well in the open country ; but in 
the woods, where the smoke and cinders follow in the wake 
of the care, it was leSll satisfactory. The Rnttan system was 
next tried , and was found to work well for short trips. 

Mr. F. D. Adams, Boston and Albany, favored the pIau of 
admittiDg the s.ir into the end of the car by means of wicket 
windows over the door, the entrance of dust and cinders 
being prevented by a projecting hood on the outside.  The 
drop saeh in the door was objectionable, as it dlsfigund the 
door, was liable to rattle, and was more or less difficult to 
raise. Admitting air through tbe fritze was aldo objectiona 
ble, as i t  exposed paBsengers t o  a direct draft. The wicket 
Bash over the end windows could be regulated by the con ' 
ductors or passengers, and the projecting hood outside ob
viated the necessity for using wire screens. 

Mr. F. D. Adamp, Boston and Albany, said : " Mr. Garey hs.s 
alluded to some expetime nts tb at were m ade on our road ; 
these experimen ts were tried very thorougbly. The comm ittee 
hlt.ve taken a great deal of pains to ascertain all the facts 
that the y  could ; and yet neitber they nor any of tbe rest of 
us are fully satisfied yet. Some tbings, however, have been 
demonstrated beyond contradiction, aud among these tbings 
are these exhaust ventilators talked about so much today. 
To speak in plain words, the wbole tbing Ie a humbug. I 
have got up on the seats and smoked, and in m any cases I 
have found no air that would take the smoke out at any of 
these ventilators. If there happened to be an eddy, the 
smoke would go out with the s.ir, and perhaps the next 
mile the air would come in. It does not create a steady 
draft out of the car. Plactical demonstration shows clearly 
it does not do so. 

I will allude to one other test that we are trying now. The 
air is conveyed into the C&1' by a blower drIven from one of 
the axles of the trnck, at a speed of twenty miles an hour ; 
about a thousand turns a minute, drawing the air into the 
car through a side window. 'Ihis side window is covered 
with gauze wire, which is supposed of course to keep the 
cinders all out. The air is d esigned in the winter to ?ass 
over a hot stove. and in Rummer over an ice box. It is 
then taken immediately up to tbe top of the car and carried 
completely around in a tube perhaps six inches in dis.meter. 
That tube is at various point�, as often as is deemed ne ces
sary, perforated with fine holes, allowing the air to pass out 
into the car, distributing it equally and evenly as far as pos
sible. We found that, at a Ugh rate of speed, this worked 
very finely ,  I might say, in addition, that they exhausted 
the air through the floor by registers. Unfortunately our 
road is very heavily graded, and we found tbat, wben we 
came to go up a long grade of 75 to 80 feet to the mile with 
a heavy express train, we did not make very rapid speed ,and 
consequently got no air. That trouble oc curred on hot days, 
and we felt like knocking the windows out with our elb ows. 
There is no difficulty in devising a plan to ventilate a h ouse, 
yet the various circumstances under which railrll8d trains 
are placed m ake the difficulties to be overcome almost in
surmountable. " 

Mr. S. Griffith, Indianapolis, Cincinna.ti, and Lafayette : 
" 1  think the time for e�hausting the foul air Is much leu 
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than any person would suppose,and I will state t.hat we have 
a practical test of it by every train that passes over our road. 
There is a fertilizer factory established a few miles below 
the city on the road, which causes the air to be very offensive. 
The moment the train strikes tbis stencb, the car appears to 
be entirely filled wtlh it, but I don't think it requires half a 
minute after the car passes through this stench before it is 
entirely cleBr of it, to all appearance. We have nothing ex
cept the ordinary exhaust ventilators and perforated plates ; 
Rnd this is the case in winter, when the doors and windows 
are closed. I think that people generally are mistaken with 
regard to the time required to change the air. 

Mr. J. M. Leech, Pittsburgh and Connellsville, said : "I 
think that what we require is something that will force the air 
from the floor up, and not something- overhead. The venti
lation that we have had heretofore has been either on the 
end of the car, forcing tbe draft into our faces, or else over 
our heads,forcing the air down. I think that what we require 
is something below. We don't propose to fasten down the 
windows. We propose to fetch the air in, and every per
son can regulate it to suit himself. We also propose in the 
winter season, by forcing the air over the fire box in the 
enginp, to make it warm. In case the train is not in motion, 
there is a small stationary engine which will work a fan and 
supply air, either warm or cold , to fill the cars, giving all 
the air needed. I think something of that kind is what is 
required by the pnblic. " 

- .- -
PRACTICAL EDUCATION. 

Professor John S weet, of Cornell University, is a practi
cal man, if there ever was one. It will be seen from the fol
lowing address to the students that he considers the prac 
tice of the manip illations of the art which the student in
tends to follow to be of as much value in an educational 
sense as the study of text books, and thinks the time spent 
in the shop ought to count, hour for hour, equally with class 
room periods : 

Mr. Preatdent and Gentlemen :-Every man's value, aside 
from his value to himself, that is, his value to his employer, 
if he be an employee, his value to his family, if he has one, 
and certainly his value to the world,  depends upon what he 
can do rather than upon what he.kno ws. Unless be can do, 
what he knows is  nowhere. The more we know, tbe better 
we ought to be able to do. Education fill s  its mission only 
when it aids us in accomplishing our life work better or 
more readily. 

However well a minister may be versed in theology, Scrip
ture, morals, religion, rhetoric, and elocution , unless he has 
the power to hold an audience, to increase his congregation , 
to build up his church, to loosen the purse strings of his 
flock, he is not a success ; he is of limited valuQ. The first 
is to know, the last is to do. Many men possess the former 
without the latter, and doing is something accomplished with
out 8.ny very great stock of education. A physician, how
ever thoroughly versed in his profession, if all hiB patients 
die, is a failure ; while a quack who cnres is so far a success ; 
and in this matter of doctoring, which is E specially one of the 
learned professions, so much depends upon practice, so much 
on good j udgment, so much on the character of the patient 
and the influence of the physician in the sick room, that the 
knowledge which they acquire from books is on the short 
end of the lever ; and the m ore successful tbe physician, the 
nearer the fulcrum gets to the book end. With t.he surgeon 
it is as with the physician. One might bave the ability to 
make a manikin with his eyes shut ; but if he lacks even the 
nerve, which is acquired only by practice, to cut off a finger, 
he would be, as a surgeon, a failure. A lawyer, were he an 
unabridged edition of Blackstone , bound in calf, if he had 
not the ability to convince the judge and jury, would be a 
failure. 

Now, if this is true with professions professedly intellec
tual, is it not equally true of the profession of mechanical 
engineering ? The question is not : Do you know how a card
ing machine works, but cau you make a machine to trim 
teasel ? Less likely are you to be familiar with threshin g  ma· 
chines, cotton gine, locomotives, wood· working machinery, 
portable engines, clocks, gun-making machines, scythe mak
ing, gimlet�, fish hook machinery, pin machinery, machines 
for setting carding machine teeth, rolling mills, b ooks and 
eyes, blast furnace machinery, carpet tack@, m achinist tools, 
nail machines, agricultural implements. and sugar machin
.ery. The question is more likely to be : Have you done either, 
than b ave Y6U seen it done, or do you know how it is done ? 
More likely to be, can you do, than have yeu done ? Are yeu 
to step from your graduating classt's into pOllitions of master 
mechanics, managing directors, superintendents, professors, 
or foremen ? Is y our sheepskin degree to be that which wil l 
pnable you to get a high Slilary, a commanding position, 
�. passport to every workshop you may walk up to ? I hope 
uone of you are so childish as to suppose it. Your educatioIl. 

" nd the opportunities, if we can make them what I h ope 
we can , will enable you to take leading positions ; if you 
make tbe best use of your advantages and are judicious in 
select ing companions, you can lead. According to the natu
ral orde r  of things, not more tban five out of every twenty 
will ever be mecbanlcal engin eers, and not more thau two 
or three out of that five will ever acqnire distinction. 
Five, ten, fifteen years, yes, even a lifetime, is to be devoted 
to work, work to which our two hours a day. in compari
son, is but child's play, and not only work but study. 
Study with a new $ignificance Sudy to achieve, not to ac
quire ; study to do, not to know. Study to accomplish, and 
none of this long day, late night, temporary "cramming" 
to pass. If you have entered on the study of mechanical 
en gineer:llg with a view of becoming mechanical engineers, 
which it is fair tel preaume the mOlt of you n&'f'B, and all ilia 
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success o f  a mechanical engineer most assuredly depends Let u s  see. The spirit o f  the law, giving Government and 
upon what he can do, the question of all others which most State aid to the university, if it means any thing, mean s to 
nearly concerns you is : How can you best fit yourselves for encourage practical education. Mr. Cornell with his end ow
doing ? One might spend his entire freshman's year iil draw· ment, if he " would found an institution where any man can 
ing 60' angles, free hand and by drafting instruments ; he receive instruction in any study," did not intend to exclude 
might spend the remaining three years of his college life in practice ; and knowing the interest he takes in our progress, 
seeing a journeyman grind diamond-pointed lathe tools ; aud it is well enough known that he meant to inci llde it, while 
without practice, to which his four years drafting and ob- Mr. Sibley's gift was unquestionably intended to establish 
servation would add nothing except to shorten the time re - the work s L op. Now these gifts and endowments, and land 
quired to learn, be could no more grind a tool for cutting grants, were given for what ? To pay the sup erintendent of 
screw threads than he could copy the statu e of the Venus di the machine shop and businefs managers ? .No, not at all. 
Medici. No one knows how a piece of steel will "wiggle" on They were given wholly and solely for your instruction and 
a grindstone until he tries it. the instruction of others like you. The executive com-

Handling a file even excellently well is an art acquired by mittee are but guardians ; the faculty, from presid e nt to in
years of practice only, and those of you wbo take to the glory structor, are but instruments or agents for its execution. 
of making a dead true surface with shadows of reluctance It is but right that the students of one class shoilid stand 
find even in that t.here is something gained by practice ; or upon an equality with the students of any other. At present 
rather that, simple as it appears in itself, it is an art no the candidates for the degree of B. M. E. Bre not so situated. 
more to be learned without practice than the art of writing. I would have the work and study equally divided ,  or op
And further, when the time comes when yon can say : " I can tional. and credited hour and hour alike. I know this will 
do it no better than I coul<l y esterday ; I can do it as well as necessitate tbe abandonment of some of your studies. W hat 
any man :" then, if you will count up the time it has taken one of you nas not at least one study that y ou would like to 
you to scrape a flat surface, you will find that it falls not abandon ? Besides you.cannot learn all there is  to be learned 
much short of the time which it took you to learn to write. nor all that is both advantsgeo u s  and desirable in four years: 
I expect you to ask why are we to learn to grind and file and and what is to hinder your learning after leaving th e univer
scrape at all ? Cannot we be mechanical engineers without sity, as well from books as from your practice ? You will 
going through the drudgery of a common workman ? Let us find many things to learn which are of the greatest value, in 
see. Did you learn to read and write and cipher before you fact things indispensable in a leading position , which you are 
cwe to the university ? Yes. And what headway would you getting neith8r in your studies nor the shop. You must 
have made-had you not 'I Do you expect to run a lathe and learn to lead, command. or direct men. That sometimes takes 
keep a cheap hand to grind the tools for you ? Do you ex- years of experience ; to get that experience is easy if you 
pect to be a j udge of a workman and his work without hav- begin right. The key note is this : " Always let your abilit y 
ing been a workman yourself ? be superior to your position, "  for while you are superior to 

One cannot take a leading position unless in his o wn- shop, your associates you can lead them. Attempting a position 
without becoming an employee. Employers do not place you a.re not capable to filJ is fatal. You are alJ suppos�d to 
their affairs in the hands of men without some evidence of be competent to write a good business letter ; if you are not . 
competency, and inexperience in the minor affairs shows let me tell you you will want that qualification one hundred 
itself when one is least conscious of it. times for every time you find use for your French and GerClan. 

You came to the university to get a higher class of instruc- You are also supposed to understand bookket'ping ; if you 
tion than you could at- the common schools. I had hoped do not, you will find it is something yon will want three hun
and still hope to make the Sibley College machine shop a dred and sixty. four times to every time you find use for your 
place where you can get a kind of experience which you can- calculus. 
not get at the ordinary establishments. but you must learn In conelusion, allow me to say that this is the opinion of 
to chip and file and grind before you are fitted for it. Some bllt one man, in opposition to th e opinion of twenty. It is 
of you may reasonably inquire, then, why are not those who based on firm conviction, after as due deliboration as I have 
have learned the trad e before coming here compelled to take - been able to devote to the matter ; and while no principles re
sbop practice and do by their work as they do hy their stu- l ating to business will hold good in all cases, I truat you will 
dies ? That is euctly what I had hoped to do , not by rules not find more exceptions to the rule than enough to prove it 
and proclamations, but by force of example. Those who are true. 
doing so, I believe, will have less reason to regret it at the • • • • • 

end of their college life than those who are not. 
The glory of winning the Woodford prize is only ( qual to 

the glory won by another the year before, and may be eclipsed 
by him who comes after ; while the glory of making the first 
measuring machine of America is the glory of a longer time ; 
a glory not to be divided. There may be a good many 
Woodford prize winners ; there can be but one first measur
ing machine. I regret that, in curying out my plan to let 
each and every one do what he wanted to do, so far as possi
ble, there should be even so few who, it would seem, have 
wanted to take the advantage of it. I regret that I have 
failed in getting more interest taken in the care of the tools ; 
but I regret, far more than all, that I have failed in getting 
a greater interest t aken in our work, by the larger part of 
you who are most to benefit by it. While I would not ques
tion the value of theoretical knowledge, as YOIl may some 
tim� in your life fin d a use for every item of knowledge you 
can possibly Rcquire, th at certainly will be of the most use to 
you which you can use the most fn quently, and you most 
a�suredly have got to gain a prominent position telore your 
theoretical knowledge will be of special value. Suppose you 
were to leave here without any practical experience what· 
ever, your only chance then for a situation would be side by 
side with the boy of no education. It is now a work of hands, 
not heads ; and the boy, while you have been storing the 
mind for four years, Gas been skilling his hand for two ; and 
although you may be two years his senior, he will at this 
handicraft outstrip you two to one. You will be paid for 
what you do, and not what you kn �W ; and if on Saturday 
night you go home with YOUi- little four dollars and a hall in 
your poeket and not oonclude that your college life has been 
balf thrown away, I for one will be mistaken. 

It is elaimed that we give theeretical and practical instruction 
in the mechanic arts. The words are equal-how about tbe 
fact ? It requires no greater knowledge of mathematics than 
to be able to count your finger ends, to find the ten hours a 
week spen� in the shop is not half your working time ; be
sides, the ten hours is not taken from your working time at 
all, but just so much out of your hours of recreation. To 
assume shop practice is recreation, is boy's play indeed . To 
put the practice on an equal footing with the study : While 
some of you choose to come here for an education , with the 
privilege of getting a sm&ttering of the trade, others, if they 
so choose, should be allowed to come here and learn the 
trade, with the opportunity of gaining so much of theory as 
they have time and capacity for. 

I, myself, should have liked to have had the shop practice 
put upon its true basis,tbat is that what you learn in the shop 
is and by right ought to be considered just as much educatiou 
as that which you learn in the lecture room. Bnt we have be
come so accustomed to dividing the theoretical from the 
practical-so used to call the one education and the other 
work-that as yet, H j�  past our power to cbange it. But 
wbether we call it work or study, trade or education, I wish 

Danr:-ers of' Nitro-Glycerin. 

Nitro.glycerin is a thick colorless oil, and appears to be as 
harmless, to l ook at, as lard oil or petroleum. People are so 
accustomed to the handling of oils of all kinds that i t  is al . 
most impossible to make them realize the danger that lurks 
even in the smallest quantity of nitro-glycerin. It explodes 
when gently struck, and is ten times more powprful as an 
explosive, weight for weight, than gunpowder. The oth er 
evening, in Jersey City, a gentleman and lady were taking a 
moonlight stroll on the hights, in the vicinity of one of the 
shafts of th e new Delaware aI d Lackawanna railway tunnel. 
The man saw on the ground the glimmer of a small tin tube, 
picked it up, and slapped it from one hand to the other, when 
a terrific explosion ensued. His eyes were d estroyed, bis 
flesh lacerated, his limbs broken, while his lady companion 
W8.S dreadfully inj ured. It was a discarded nitro·glycerin 
tubp, such as are used in blasting, and is supposed to have 
been thrown away by workmen at the tunnel shaft. 

In Parker City, Pa. , recently, a young man was carting sb; 
cans of nitro· glycerin over a rough road in a wagon , wh�n,  
from some cause which will never be explained, it  exploded. 
The man, horse, and cart were literally blown to pieces. 
The man's head and part of his breast were found th ree 
hundred feet distant, having been blown over the tops of 
the highest trees. Fragments of his limbs were scattered 
in different directions, and his right band was found half 
a mile from the spot. Even the horse's shoes were torn from 

his feet. 
• • • • • 

C opyrlll:ht •• 
The new law in respect to copyrights, by which the offi dal 

fees for copyrigats on labels are increased, goes into effect 
in August. Until that date, howeyer, copyrights can be had 
at the old ratee, and all who desire to avail themsel'feS 
thereof should have their applications filed at once. Further 
informatioIl can be obta.ined at this office. 

• • • • • 

G. L. M. says : To make a nest egg, take an ordinary- hen's 
egg, break a small hole in the emall end, about t of all. inch 
in diameter, extract the contents, aD d ,  after it is thoroughly 
clear inside, fill it with powdered slacked lime, tamping it in 
order to make it contain as much as possible. After it is full, 
seal it up with plBster of Paris. and you have a nest egg 
which cannot be distinguished by the hen from the other 
egg�, and one which will not crack (like other eggs) by being 
frozen. 

• • • • • 

AN automatic feed arrangement, for supplying boiler and 
other furnaces with fuel in a pulverized or granulated state, is 
the invention of Mr. J. Martin Stanlt'y, of Shetfi�ld, Eng. 
The powdered or granulated fuel, suitably prfpared .  is in
j e cted into the fire apace by means of a jet of steam , the 
quantitiel being rt'gulated by suitable valves, and the supply 
of steam and fu I being a utoruatic. 

. . . . .. 
to convince you of its importance. I wish to show u.p tbe ),>ROFESIOl\ C. A. YOUNG, of Dartmouth Colle&'e, i. ell lti. 
inllipmvant )OiitiMl it beldl ee_)arei tel wh., it d�. .".,y to Clai •• to Obae1 ve the wa.nlit of Venul. 
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NEW ICE .AXING PROCESS. 

Cool subjects, during hot weather, have an appropriate
ness peculiarly their own_ Hence the reader will doubtless, 
during the present heated term, experience a refreshing sa. 
tisfaction in not only perusing the following account of a new 
and simple manner of manufacturing ice, but in comempla
ting the annexed engraving of workmen engaged in that re
frigerating occupation . 

The process is one which is calculated to render the user 
independent qf the monopolies which now control the ice 
supply, by affording a simple means whereby every one, hav
ing the requisite facilities, may ('asily manufacture his own 
ice, or enough to maintain as large a trade 
in the commodity as may be desired. 

Tbe prominent feature of the plan is 
that no pond or river is necessary. The 
requirements, however, are a good supply 
of water ; a rough, strong frame building, 
open on all sides, for a freezing house. 
provided with suitable shutters which 
may be opened to allow the free passage 
of any light breeze ; a Willi constructed ice 
house for storing the ice, and some aim pie 
appliances, which we proceed to describe_ 

In the wooden cribs or frames, shown in 
our engraving, are placed tanks made 
of strong cotton canvas especially wo
ven for t1e purpose. These are filled 
with water, and are placed in piles of 
four each, as represented on the left. 
thus exposing a larger surface of water 
to the action of the atmosphere. They 
are then left until their contents be
come thoroughly frozen. In order to de
tach the blocks of ice, a cover is provided 
which is inverted over the Bet of four 
tanks, and steam admitted into it for a 
few moments. The cover is then removed , 
when the ice blocks may be readily turned 
out of the boxes. The latter are made 
with aides eloping inward toward the bot
tom, in order to facilitate the above ope . 
ration, and are of such a size as to be 
readily handled, while containing the ice, 
by two men. 

In our engraving the various operations 
peculiar to the process are clearly depicted. The freezing 
is done under the 6hade of a roof, and hence will not be in
terrupted by the sun, so that it can be continuously carried 
on in weather when ponds and rivers are usually open. The 
ice house can be used a� a freezing shed when it is necessary 
to economize space. 

We are informed that the average amount of ice produced 
by this process, from November 1, 1873, to April 1, 1874, was 
two tuns to each tank, the dimensions of the blocks being 

30 inches long. 26 inches wide, by 10 inches thick. By ma
king preparations so as to be ready by November 1 next, it 
is stated that purchasen of rights under this patent will have 

the advantage of making and using their own ice through the 
winter, as the present high prices will probably be main
tained until the opening of the rivers next epring. 

Patented November 1, H170. For further particulars ad
dress Messrs. Newsham, Haynes, & Henson, 108 Pacifi� street, 
Newark, N. J. ------------.. � ..... ,� .... -----------

EA.RLE'S I.PROVED ICE CREEPER. 

Mr. Reginald H. Earle, of St. John's, Newfoundland, has 

patented through the Scientific American Patent Agency, De-

cember 9, 1873, a novel and almple form of ice creeper, an 
engraving of which is herewith presented. A patent haa 
also been applied for in Canada throu 5h the same medium. 

The device consis�s of two sliding plates, A, Fig. 2, the 
outer extremities of whicll are turned up at r1gh� anglee 

and are provided on the inside with spikes. The inner ends 
of these plates are suitably formed to overlap, while the side 
edgll of each enters a groove in a main plate, B, the length of 
which is about equal to the width of the sole of a boot. 
Plate, B, has projections on its upper side, which enter slots 
in. and thereby serve as guides for, plates, A. Through the 
under side of plate, B, passes a set screw, C, and to the same 
portion are attached short srik� s, D, which take hold of the 
ice and prevent the wearer from slipping. 

In using the invention, the set screw is loosened and the 
plates, A, drawn outward. The creeper is then placed upon 
the sole of the boot, as shown in Fig. 1 and the platep . A. 

NEW ICE MAKING PROCESS, 
are pushed inward, forcing the spikes thereL'n into the edges 
of the sole. The set screw, C, is lastly tightened, thus com
pleting the adjustment. For further particulars address the 
inventor, 216 Water street, St.  John's, as above . 

• ••• • 
Preparation oC Ethel'. 

The most efficacious process is to heat to 140° a mixture of 
9 parts sulphuric acid at 66° B. , and 5 of 90 per cent alcohol, 
alcohol being allowed to run in so tha� the level remains con
stant. By direct firing the vessel is apt to be destroyed, and 
accidents are rendered likely through the inflammability and 
volatility of the ether ; superheated steam is far more safe as 
a means of heating, though a little more costly. Iron ves · 
sels lined with lead appear to be preferable to copper or 
lead· lined copper vessels. When the operation is properly 
conducted, 66 per cent of ether (sp. gr. 0 '73) is obtained_ For 
100 lbs. of ether, t lb. sulphuric acid is required. 

The crude ether is washed with water and J'ectified. This 
washing and rectification may, however, be dispensed with 
by passing the vapors first through a jacketed receiver, the 
jackel of which contains water at about 35° (alcohol and wa
ter condense in this, but not ether), and next through puri
fiers containing lumps of quick lime and trays of charcoal or 
coke soaked in caustic soda and well dried, whereby sulphur 
dioxide is removed. The purification simultaneously with 
the preparation is, however, open to several practical objec · 

tions. 
The conditions of IIUCceSS and of a good yield consist in 

keeping the temperature constant, and the flow of alcohol 
regular.-O. Sil8senguth . 

• ••• • 
Strange Stories Confirmed. 

Some months ago, Darwin wrote to his disciple Fritz 
Mliller, now in Brazil, directing his attention to the habits 
of the leaf- cutting ants. The reply contains a confirmation 
of Mr. Belt's observations to the effect that these ants do not 
feed on the leaves they gather in such vast quantities, but 
on the fungus which grows on the leaves in their under
ground chambers. On examining the stomachs of these ants, 
Mr. Mliller found no trace of vegetable tissue which might 
have been derived from the leaves, but only a colorless sub
stance. showing under the microscope some minute globules, 
" probably the spores of the fungus. " 

Again, as to the protective partnership between certain 
plants and their ant inhabitants, Mr. Mliller says he has cut 
down hundreds of cecropia! and never missed the antp, and 
adds : " I  wonder that it had never occurred to me that the 
trees are protected by the ants ; but there can be no doubt 
that this is really the case, for young plants of cecropire, not 
yet inhabited by ants, are often attacked by herbivorous 
insects. "  

• I •• •  
MannCadnre oC Chloral Hydrate. 

Chloral hydrate is now manufactured on an enormous 
scale, some German makers supplying over 500 Ibs_ daily_ 
Chlorine is passed into alcohol of at least 96 per cent. For 
120-150 Ibs. of alcohol the current of chlorme must be 
maintained for 12-14 days, in which tim. the temperature 
rises to 60°-75° ,and the liquid acquires the density of 41 ° B. 
The crude product thus obtained is purified hy heating it 
With an equl w'eight of strOBl s'ulphuric scili in copp\jr ves· 

sels lined with lead. Considerable quantities of hydrochloric 
acid escape at first, and afterwards chloral distils at 95°_ 

100°. This distillate is redistilled, collected in glass flasks, 
and mixed with water ; and the hydrate then formed is 
either poured into large porcelain basins, in which it solidi
fies in cakes in half an lIour, or it is poured into veBBels one 
third full of chloroform, to crystalize. 

- - -
Rain Water Impurities. 

In a recently published work on " Sanitary Arrangements 
for Dwellings," Mr. Ea.ssie points out the precautions to be 

ad opted by householders in cllses where rainfall forms the 
chief or only source of water supply. 
Generally it will be found convenient 
to store rain falling on the roof in an 
underground tank, formed of brick or 
concrete, puddled outside with clay and 
covered inside with Portland cement. 
But care must be taken that the down 
spouts conducting the rainfall to the 
tank do 110t d rain either zinc Toofs or 
lead flats. Even on tile or slate covered 
100fs, the water will have passed over 
lead flashings. ridges, hips, and valleyp, 
charging it with a smaU percentage of 
lead, but not more than one twentieth 
of a grain to th e gallon. With Ii great
Fr proportion than thip, water becomes 
dangerous to use, being more or lefs 
poisonoul!. Since nin 8cquire� certain 
impurities, even while passing through 
the air, it should always be carefully 
filtered before being used for drinki o g  
o r  cooking purposes. 

In the case of a hou se supplied with 
an underground receptacle, filtration 
could be easi ly managed, by placing an 
earth filter 011 the delivery side of the 
down spout, at its exit from the tank. 
An eminent authority on sanitary sub · 
j�cts, Dr. Angus Smitb , believes raiu 
water ean be so completely filtered 
through earth as to remove all impuri
ties. Whenever rain water is stored for 
drinking purposes, the eaves of the roof, 

troughs, and down spouts should be en· 
ameled, and the supply ought to be carried to the tank 
through glazed earthenware pipes. This prevents leading, 
but other deleterious ingredients will still remain. In ma
nufacturing towns, soot, oil, and sulphuric acid form some 
constitl1ents of rain water. With these facts in view, most 
people will agreA with Mr. Eassie, in his conclusion that 
" generally speaking, rain water should be exclude1 from 
the kitchen," although extremely useful in laundries and 
conservatoriell. 

• ••• • 
I.PROVED FURNACE FOR .ELTING BRASS. 

Mr. Ira D. Bush, of Detroit, Mich. , has patented, through 
the Scientific American Agency, a novel form of furnace for 
melting brass or other metals, an engraving of which we 
herewith present. The apparatus is mounted on trunnions 
in a suitable frame, and is divided interiorly into tbree com
partments by partitions, two of which are shown at A A. B 
is the crucible, supported by the said partitions, and having 
a spout running along the top of one of the latter, termina
ting at C. The furnace cover is detachable, and has a chim 
ney at D. To a central pivot on the furnace bottom is con
fined the grate plate, shown separately in the foreground. By 
this means each of the apertures in the lower side of the de
vice is provided with a separate grate ; and as all are connec
ted, by turning the plate the air ports may be quickly opened 
to discharge the cinders and refuse formed during the melt-

ing process. A suitable lever connects with one of the bear
ings for convenience in \Uting the furnace. 

• ••• •  
A SHAFT, weighing 50,000 lbs. , and some cranks that weigh 

31,000 Ibs_ each, have just been made at Bridgewater, Maasa· 
Ch'wlet'te, fo� the Fitchb'litg Water 'W'drkl. 
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A NOVEL BALLOON ASCENT. 

The French na.tion has long been foremost in aerial navi
gation. PHiltre de Rozier became famous as the first who 
ventured to ascend in a fire balloon, the invention of the re
nowned Montgolfier. This was on October 15, 1 783, a few 
animals having previously been sent up, which safely re
turned to earth. Soon after, Piliitre again went up, taking 
with him the Marquis d' Arlandes ; and gradually it became 
so fashionable to take a trip into the higher regions . that 
many persons fell victims to the aerial fever. PHiltre himself 
lost his life, being precipitated into the Channel in attempt
ing to cross. It is to him that the idea of using balloons for 
war purposes is to be ascribed , as on his suggestion the Con
vention authorized the formation of a company of Aerostiera, 
who were employed in reconnoitering the enemy. Two 
officers made the observations, and communicated with earth 
by means of flags, or by messages written on paper and 
weighted to prevent their being lost . The last experiments 
of this kind were made in Algiers, in 1830, but with so lit· 
tle success that the company 
was dissolved. 

Aerial naviga.tion, howev
er, assumed great promi
nence again in the late war, 
especially, as we have often 
described in these columns, 
during the siege of Paris. 
It was in this excellent school 
for aeronauts that Theodore 
Sivel, one of whose rema.r:':
able ascents forms the sub
ject of  our illustration, W8S 
educated . He traveled after 
the close of the war, with his 
beautiful balloon Kolo88, in 
Sweden and Denmark, and 
then in Gerijlany. His mo
ther-in-law, Madame Poite
vin, a. well known aeronaut, 
was probably his instructress. 
The ease and elegance of 
t:!ivel's balloon in ascending 
created a general sensation. 

The workman turned, pointed toward the other end of the 
room, and went on cutting out long strips from a great sheet of 
pasteboard. 

Sitting on ·a low chair, with a low table before him, was a 
short. stout, j olly-faced man, evidently a Herman. On the 
bench in front of him, mounted on two wooden rests, hung 
a wooden cylinder, fifteen inches long. perhaps, and five 
inches in diameter. Behind the cylinder was a small case, a 
Lilliputian type case, containing thirty-six little boxes, and 
every box full of little brass pins. 

" What do you charge for a common sized organ ?" asked 
the reporter. 

" It depends on the kind," answered the proprietor ; " I  can 
make you a flute organ, with twenty-four keys, to play nine 
t unes, with a black walnut case, for a hundred dolla.rs. If 
you want an organ to play ten tunes, I can make it for you 
for a hundred and twenty doUars. An organ of this size will 
weigh about twenty-five pounds. A parlor organ, with from 
25 to 46 keys, will cost from a hundred and fifty to two hun-

55 
The little man took a handful o f  the little pins out o f  hiS 

apron on his lap, took a few dozens more out of his mouth, 
got on and began to tum the crank of a dismantled organ that 
stood near. 

HAND ORGANS AND CHURCH ORGANS. 

" You see," said he, " a  hand organ is made like anv com
mon organ. It has a bellows and pipes and keys . When 
you want to play on a church organ, vou push down on the 
keys ; when you want to play on a hand organ, you lift the 
keys. You use your fingers to play on a church organ ; these 
little brass pins are the fingers on a hand organ. You see 
these little wires that hang down from the ends of the keys 7 
Well , every time one ol those wires strikes one of the brasfl 
pins when the cylinder is going round, the key is raised and 
the note is sounded. If the brass pin is one of those long, 
half iuch ones, the key stays up a good while, and the note is 
a long one. If the pin is j ust a little dot, the key falls right 

back, and the note is short. " 
" But how do you know where to mark the cylinder for the 

tunes '!" 

-I 

" That's the secret o f  the 
trade," answered the little 
man ; " but I guess I'll show 
you. You see, the cylinder 
is covered with clean paper, 
and all ready ; now I hang it 
in by the iron rod that sticks 
o ut at each end. The tune 
I want to mark it for I play 
on the keys, only I presli the 
keys down instead of lifting 
them, for I know what nois'! 
they would make j ust as 
well as if they did make it. 
Every time one of those lit
tle wires strikes the cylin
der, it makes a little d ent. 
If I hold it down for a long 
note, it makes II- long mark ; 
for a short note. it makes 
j ust a dot. Then I go over 
the marks with a pen to 
make them plain. When one 
tune is marked, I go on with 
the next. When the tunes 
are all marked I put the pins 
in, as you �ee. " 

" How do the organ grind
ers change from one tune to 
another while th ey are play
ing in the street '/" inquired 
the reporter. 

" Every organ, "  responded 
the little man, " plays from 
seven to ten tunes. This one 
I am working at plays eight . 
Do you see these little 
grooves '1" and he pointed to 
one end of the cyl inder, 
where a piece of wood had 
been left, about twa incheR 
long and an inch and a half 
in diameter. There were 
eight little grooves around 
the projection. " When the 
organ grinder wants to 
change the tune, he lifts 
that little spring .  shoves the 
cylinder in or out one groove, 
and the tune is changed. " 

" How long do the organs 
generally last '/" asked the 
reporter. 

In Leipsic (in the fall of 
1873) he was descending ra
pidly, with five other voya
gers ; and seeing a great dan
ger, he boldly discha.rged the 
gas at once (by a suitable 
mechanism for slitting up 
the balloon), after the anchor 
had taken hold, and obtained 
thereby full control over the 
empty balloon, without any 
loss or acciuent. His most 
remarkable ascent, however, 
was made on May 20, 1 874, 
from Leipsic, when h e  
ascended with five balloons, 
fastened together, which 
was, as he himself stated, 
" the grandest experiment 
ever undertaken in this line." 
This ascent is the subject of 
our picture. Around the 
main balloon, Europa, were 
secured the four smaller 
ones, named Asia, Africa, 
America, and Australia. The 
ascent was made at 5 : 50 1'. 

M., Sivel and one passenger 
being in the basket. The 
strong wind carried the bal
loons, which turned playful
ly around on their axes, in a 
westerly direction ; and they 
were visible at an elevation 
of 9,000 feet, as their great 
bulk made them very ob
vious at that hight. At about 
7 o'clock �ivel cl etached the 
smaller balloolls, and suc
ceeded in drawing them 
down to the basket and hook
ing them thereto . He 

" Oh, bless your soul ," said 
the little man, " five years is 
no time at all for a hand or
gan. Why, there's many 
an organ travelling tb e 
streets that's been used eve
lY day, week in and weEk 
out, for the last thirty years . 
That's j ust what kills the 
business. They last too 
long. " SIVEL'S RECENT BALLOON ASCENT AT LEIPSIC, GERMANY. 

"·How many orgaus do you 
make in a year (. aske :! the reporter. then opened their valves simultaneously, and descend

ed, safely and maj estically, to the earth near the rail· 
road station at Diirrenberg. A few days after this ascent 
a double ascent was undertaken, Sivel rising in the before 
mentioned Kolos;;, and Madame Poitevin traveling in the bal
loon Zenith, making an almost unique display in aeronautics . 

• .  e . •  
Making Hand OrKan •• 

On the front of a dingy brick building at the head of 
Chatham street, weather-beaten and dim, hangs the sign : 
" Hand Organs. "  A reporter of the New York Bun saw the 
sign and went in ; and thu8 he describes his interview with the 
workmen, and what he saw. Standing at benches, leaning 
over old organ boxes, seated before little stands, five men 
were at work. In the middle of the room stood several old 
hand organs. On the walls hung queer patterns, numbered 
and diagramed ; in the further corner stood a machine seven 
or eight feet high, looking for all the world like a threshing 

machine. 
" Is the proprietor in T' asked the reporter of the workman 

nearest the dOor. 

dred and fifty dollars.  A side show organ , to play nine tunes, 
with 60 keys, 35 brass trumpets, large and small drums, and 
triangles, I can make you for two thousand dollars. " 

While he was talking, the jolly little man sat pegging away 
at the cylinder before him, driving a pin here and a peg there, 
. straightening them with a littIe pair ot pinchers, and flatten
ing them with a little. light hammer. 

NEW TUNES IN OLD INSTRU)lENTS. 

" What are you driving those p egs in there for ?" 8 sked the 
reporter. 

" This is an old cylinder. It was made ye8rll ago," he an
swered ; " the tunes that were all the go then don't draw out 
the pennies worth a cent now. I am putting new tunes in it. 
I take the cylinder out and paste a sheet of clean white pa
per around it. Then I mark it for the tunes, and drive 
these little pins in, and the thing is none. Its very easy to 
do. " 

It looked very easy. The cylinder was covered with hun· 
dreds of little black lines, some half an inch long, others 
scarcely more than a dot. The reporter asked how he knew 
where to draw the lines. 

" Well, from seventy five to a hundred. When times are 
hard, more men have to go to gri nding organp, and the busi
ness is better. I shall make a hu ndred this year. " 

" That ought to mako a profitable b usiness. " 
" No it don't. Materials are so high that there's not very 

much profit on organs. I have to do some work in other 
branches to make it pay. I make a great many automatic 
figures for travelling shows, and repair 'most all kinds of mus
ical in&truments. " 

" Then there are a hundred new organs turned loose to prey 
on the pnblic every year. " 

" More than that," said the little man. " This is the only 
hand organ manufactory in the country, bnt there is a fi�m 
tha.t imperts them from France. They sell about as many 
every year as I do, and sell' them for the same prices. " 

" Then there is no competition 1" 
" No, no competition. " 
" Can any of your workmen mark the cylinders for Dew 

tunes ?" 
"No ; there are only two men on thiulde of the Atlantie :who 

© 1874 SCIENTIFIC AMERICAN, INC.



e 
can put ihe tunes on a cylinder-the man who imports organs 
from France. and myself. " 

THE NEW STEAMER BRITANBIC-A NEW r ROl'ELLER strain ol the rudder and the shock of cr08S seas is a que;tion 
IMPROVEMEBT. which further actual experiment must decide. At first 

. ,  Are there many Germans grinding organs ?" 
•• No," responded the organ maker, .. the grinders are near· 

ly all Italians and old American soldiers. "  
• ••• • 

Foul' Mesaaltes at once w-lth On4> Wlre---A New
Telegraphic Improvement. 

A new invention in telegraphy by George B. Prescott and 
Thomas A. Edison has lately been successfully tested at th e 
lUain office of the Western Union Company in this city. 
The new invention is a process of multiple transmission by 
which two me@sages can be sent simulta 
neously in the eame direction over the same 
wire, and either message can be dropped at 
any way station on the circuit. The old 
duplex system can be applied to the new in. 
vention, and by the combination four meso  
sages can be sent simultaneously over the 
same wire in opposite directions bet ween 
any t wo terminal points. The old MOIse 
key is used , with no d uplication except as 
to parts of machinery. It is alleged that 
the invention will quadruple the usefulness 
of the 175,000 miles of wire now owned hy 
the company. 

The Britannic, a new steamer belonging to th� White glance, we are inclined to think that this portion must e ven
Star Line, recently arrived in this port, and has attracted no tually prove an element of weakness. 
small degree of public attention on account of numerous The BIitan nic is constructed with the eight watertight 
modifications and improvements entering into her construc- bulkheads so arranged that the water entering any cou; part
tion and fitting'S. The vessel i s  of exceptiona.lly fine build, men will close the d oor and isolate it from tbe rest. There 
472 feet long, 45 feet beam, and a total carrying capacity of is also ingenious steam steering gear and a teltglaphlc ap-
5,000 tuns. She has compound engines of 760 nominal , but paratus for the transmission of signals to the helm. 
working to nearly 6,000 actual, horse power. and eight boil- • ' • .-, ... -------
ers, and developed great speed, making the passage over in New- Method 01" De'ectlD� Mercury. 
7 days, 19 hours. and 35 minutes, which is within half an Mayen�on and Bergeret give a method consisting in plac-

Mr. Prescott is well known as the electri
cian of the Western Union Company. Mr. 
Edison has probably made more inventions 
pertaining to practical telegraphy than any 
one man now living. We hope that these 
expectations will be fully realized. The ad
vances thus far made in the practical uses 
of electricity are many and various. But 
it may be truly affirmed that we have at 
pre8ent only reached the thre8hold of thilj Fig. I .-PROPELLER OF THE STEAMSHIP BRITANNIC. 

ing an iron naii, to which a platinum wire 
is attached, in the urine, etc. , acid ulated 
with so much sulphuric acid as to cause a 
slow evolution of hyd rozen. The mer
cury is deposited in the metal l i c  form 
upon the platin um. which is taktln out 
after the lapse of half an hour. washed. 
and exposed to a current of  chlorine ,  to 
convert the mercury into corrosive sub
limate. The wire id then gently d rawn 
over blotting paper slightly moistened 
with a 1 per cent solution of potassium 
iodide. If mercury is p resent, red streaks 
of mercuric iodide, soluble in potassiuBl 
iodide, are formed. The method is very 
d elicate and rapid. The authors could 
always detect m€rcury in the urine ( but 
not in the saliva, not withstanding that 
salivation had taken place) a fter the in
ternal administration of corroBive s ub
limate, or inunc.tion with mercurial oint· 
ment. They also found mercury in 
abundance in the milk of a woman 48 
hours after inunction. 

great department of human industry. Except chemi8try, we 
know no field mote promising for the inventor and dis
coverer than that of practical electricity. Young men 
should study the subject. 

• •• • • 

The Besaemer Saloon S�eamer. 

This vessel, intended to obviate sea Ilickness in the passage 
across the Channel, is rapidly approaching completion. The 
vr.s sel has been completely plated, and the fitting of her en
gines and boilers in place will soon be accomplished. This 
work will be done while the ship is on the stocks, so that, 
when she is launched. she may, by the same tide, be sent upon 
her trial trip. The vessel, so novel in her construction, is an ob· 
ject of great interest, and scarcely a day passes without seve· 
al visitors from a distance inspecting her. The ship is 350 
feet long at the water line, and for 48 feet at each end the 
deck is only about 4 feet above the line of flotation, so that in 
rough weather the Ilea will wash over these lo w ends. The 
decks on this portion of the vessel have a considerable cu rve, 
and the sides of the ship are rounded off so that the water 
may escape as speedily as possible. This form of end has been 
selellted with a view to obviate any tendency to pitching. 
AiJove these low decks a breastwork is erected about 8 feet 
high. The whole of this breastwork deck is to be devoted for 
the use of the passengers, and that portion fore and aft of the 
paddle boxes will be protected with stanch ions. The vessel 
will be propelled by four paddle whEels, and 90 feet of the 
space between the paddles will be occupied by the swinging 
saloon. Beyond this and at each end the space is occupied , 
nearest the saloon by the enginell and next by the boilers. At 
one end of the breast.work there will be accommodation lor 
ths crew of the ship, and beneath their quarten stowage room 
for passengers' luggage, etc. At the opposite end of the 
breastwork the space is fitted with cabins for the special use 
of ladies, and below these cabins there is a saloon 52 feet long, 
and fitted whb 80f& seats all round. Along theaides of the 
breastwork deck, between the paddle boxes, there are other 
cabins for passengers. besldes limoke rooms and refrnhment 
room II. The Bessemer swingu.g saloon is making good pro · 
gress, &nd already a good idea of the principle may be ob · 
tained by an inspection of the work. The lIaloon proper is 
about 70 feet long, !6 feet wide. and very lofty. The weight 
of the saloon is borne by four large bearings, one at each end 
and two near the center. The end bearings are fixed on irOIl. 
transverse bulkheads . which are well stiffened by four and 
aft ways to prevent them huckling. The saloon will be one 
of the most Sllperbly fitted apartments afloat. Tlu; top of it 
will form a promenade deck. and it will be fitted all round 
with seai s. The saloon will be entuely under control of the 
mach inery invented by Mr. Bessemer, and it is ieclared th&t 
it will be kept perfectly free from rolling during the passage 
across the Channel, and passengers, it is expected, will not 
feel any more unpleasant sensation than they would in going 
up or down the Thames. The ship will be supplied with two 
very large life rafts on the plan patented by Mr. Christie, and 
she will be steered and her capstans, etc. , worked by hydraul
ic m achinery. She was designed by Mr. E. J. Reed , C. B. , 
M. p" and Earle's Shipbuilding and Engineering Company at 
Hull are both the builders and the engineers. 

• ••• • 

A NEW THAMEs TUNNEL AT LONDON.-This is intended to 
provide a rQad and railway communication from East Green· 
wich, across the marshes, to Blackwall Point. then straight 
acroes the river by a tunnel to Poplar, tbus forming a direct 
communication from the East India Dock Road on the north 
side of the river to the Woolwich 'and Greenwich Road on the 
south side. The gener&l gradient would be Qne in forty,and the 
length of the tunnel 600 yards. The estimated C08t is $2, 
500,000. The distance is greater by 200 feet than the width 
of the East river between the towen of the New York and 
Brooklyn SUSpeD8ion Brid, •. 

hour of the fastest time recorded . The interior fittings o f  
the ship are remarkable for elegance and completeness, no 
improvement adding to the personal comfort of passengers 
being omitted. There is a blowing engine to force freeh air 
through the cabins, swinging berths for the lea sick, and 
running water and basins in every state room. 

To the engineering world, the novel arrangement of the 
propeller is of especial interest. The object sought is to ob
tain the maximum benefit from the wheel, and to avoid the 
loss of power d ue to its racing when lifted wholly or partial
ly out of water by the pitching of the vessel . From our 
hasty sketch from the mechanism itself, Fill". 1, this device 
will be readily understood. The propeller shs.ft is jointed at 

Fig. 2. 

o 

a suitable distance trom the scre w by a universa.l joint, so 
that the rear portion of the shaft may be raised or lo wered 
as  desired, and still always be in a position to recsive motion. 
We may state here th&t the invention is somewhat similar in 
principle to that patented,here August 3.  1 872, by James M. 
Dodge, of Newark, N. J., of which we present a diagram. 
Fig. 2. How far the claims of the British and the Ameri
can inventors will interfere. or which has priority of date, is 
uncertain. 

The Britannic's apparatus has a very in genious arran�e
ment, shown ne&r the universal j oint, in Fig. 1, for the ex

Fig. 3. 
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clusion of water at whatever 
angle the shaft may be . A 
disk, through which passes 
the shaft, is pivoted within 
a second disk, and the latter 
is, in turn, pivoted within & 
casing forming part of the 
shaft well, the joints being 
provIded with s uitable pack-
ing. When tll.e IIcrew Is 
raised by means of the sim. 
pIe gearing shoWll attached ,  
the fi rst diBk i s  elevated bo
dily, carrying its point up. 
ward, and there rotating 
the second disk within its 
casing, and around the first 
disk, the universal joint be. 
ing, of course, the center of 
motion. 

�ot only can the screw be 
thus lowered at sea, but it 
may be raise'} in passing 
over shoals, or in port, or 
when a blade Is broken, for 

repairs. The difference in the stern of the vessel, necessita \ed 
by this device, is shown in Fig. 3, in which the upper dia
gram exhibits the construction of the Britannic, while the 
lower diagram shows the ordinary aperture made for the 
propeller. It will be noticed that, in the ne w invention, the 
strIp between tbe keel and rudder post is n ecessarily cut 
away, though replaced, when the screw is sufficiently eleva
ted. by a kind of bolt which slips aeroBII. As to how the rud. 
der poet; thu. left entirel,. DDlIllPPOJ'ted lfelow, will stand th. 

DECISIONS OF THE COURTS. 

United Slates Circuit Court. ---Dlstrlct of" Massachu
seUs • 

PATENT SAFETY V AL V E . -EDWARD 11 . ASHCROFT V.IIl. TilE BOSTON AND 
LOWELL RAILR O .tD COMPANY. 

[In equl�y .-Before Shepley, Judge.-Dcclded )lay ij. 1814 .  J 
Sheple)", .Judl'e : 

The b i l l  t il th is  case chargrs tbe defendantq wfth tn frlngemf"o t  of Jetters patelJt. o f  the UOlted StateR, re1ssue t November 9, 1869, to thf>: com,)latnant, as a�slgnee Of WilHam Naylor, 01 the county of Mtddlesex, England, for an lmnrovtmpot tn steam safety va1VP8 .  
Tne lnvenUon relates to spring E:afety valvee for use on locomotive. Elta· tionary, and marine  engine boilers . As the e �rlDg on common fIR.fcty nl lves was compre8sed by the lt ftlng of t�e valve. the f orce of the oprlLg DO l '8me 
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ol>v ate this defect In the operation of the cummon spring 

Wi lHam Naylor, in h ts specification filrd In t.tle Grl'at F{'nl P"tt'n t  Office of Ureat Britain, on t,he 2 tst day of JanUAry, 18 : '4 .  dl'�cr l hed f wO IIlt' t l 'wds of o h,'tat 1 ng th 18  dttftculty : one of  these methods claImed by hun as h i s  lu ·  Vl� D 1  Ion, he says, "conSists, when'uelng a Elprltl (Z'  for nslst ing thp- valve from oventng. io the employment of & lever of the first oroer. one l'nd, res l tn� by a suitable pin upon the safety valve, and t.he o ther eno ot t h e  lever r ... Rting upon the spring. being bent uownward to &n angle Of about fort \ -flve d" .  grees from the tnlcrum, so that wnen the valve ts ratsetl by tne s'team t he other end of the lever depressed upon tbe spring downward, and at t t l !;" same time tF moved 1nwaro towara tbe fulcrum. thus vtrt.uaUy snortcnlng that ena of the lever. Bnd tbereby counteracting the addl t i OlJ al load UP0!l the valve BS tt Is ratsed from its seat },y tbe greatt'r amouDt of C JmpresFolon 
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g�: ther method of obvIating the d1tll culty. ThIs coos lsled o f  the fol ' ' '''' l ol1: contrIV:l nce : A lateraJ bran�h or eBcap" passage was provided l or a pCJrt.lon of the e team alter it passed tbe va lve , the valve was mqde to proj fo.ct over tbe edges of the exit passage for tbe steam,avd  the projecting edges of the valve were curved sltgb t ly downward, eo thllt  the stt'8m, Oll I S ' U 1 llg be· twe{'n the valve and its seat. would tmplnge agR lnst. the curved projpst lng portion of the vlllve, and a portioD of It would be directed downwaro Into the aunular chamber which 8urrounoed the c('utral paSR:lge for the steam, whIch chnmOer commuDlcateo with the eXit pipe. wnlle the other portion of the steam ascended pa8t the f'dges of the valve . "By th18 Ol€aus." he states, " I  am enabled to avatl myself of tbe rpcon action ( I f  fhe steam ���!�S;fl�� !ri
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������� �:[f�Jl8t��t�:��tL�t�,��;r��;'o�;�ht'�teI }�t?�l,(:� cl� �c�� 8uch recoil action., nor to the eztenslon of tlte valve lateral. y beyond /18 seat." Aod 1n the C laims, at the close of bis 8pecltlcb t looEl , he JlIdO� 110 clatm lor 

aoy such extellitoo of the vlllve, or any device for etlet't ng any r" co l l  act ton of the steam . In tact Charles Beyer. in his EngJ l �h ptt tt·o I , dat <> u  Oc
tober � llt .  1 868, before the  date of Naylor'liI patent, l: ad tul ly descrI bed "a 
VB-Ive made to  project over the edgt's of t he exit paSSllgc for tile al l am, and the projecttng ed�e. of lbe valve were curved Sl ightly downlt'ard, 80 that the Btetlm, 011 18euiDg b�tween tbe valve and Its seat, w ould llnpluge aga!nst 
tbe curved proj ectlnjl portion Of the valve " 

Wtthout adverttng to the pat�n t 8  of H enry Waterman and other devlce� 
older than Naylor's, we have !e(>n tLat Naylor coula not. witb nropr 1 f-ty. 
cl�lm to have been the tnventor of the comblnat on, 10 A. Bprtng saJe lY 
valve. of every form of project10g, overhanji!:lD�, downwltrdly curved n p  or 
periphery with an annular recess surround1ng the valve 8eat f ,no wldcl l  a 
port ion of the steam is d1rected as it Issues between the valve 8.11l1 Its leat. Nelliler of the attempt. to ov�rcome the objectIons to the ,prlog •• fely 
valve in comIllon D8t appear8 to have been so l ar succt'Bsfnl 98 tu hti.ve in
troduced either of the lDventfon8 1nto common or genera l use .  

Letters patent of the Un t tpd Statea l,outd �ept.mo· r 25th . 1866. to George 
W. Rlchard80n , of Tro.v, N .  Y., tor an tmprovemtnt In ba le ty VaIVf>8 The 
purpo8e of .1 safety valve beIng to open and n>lhwe the boller, and theu 
to clo8e aRain at a prellure &8 near 8S posstble to tbat at wnlCb the 
valve oJ)ened, Rtcbardeon IccompUlbed 1t 80 far 8S to 1nvt-nt a " alve 
whIch would opeD at the given preomre to whIch Ihe ,.alve was ad· 
jU8ted and relieve the boiler. and then claoe agaIn wben Ihe pressure In 
t he generator was one hnndred pound8 to the loch. Thts practIcally an · 
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thi8 country of ... tety valve_, then , 88 appears from the tVldencc to the 
record, endeavorea to Ilr d somethIng to antlc,p.te Ihe Invention of RIch· 
ardson. FIndIng I. tbe Patent 01ll0e a model of t be Naylor valvc. with an 
overban�tne lip and an aODular chamber 8urroundtug the vY.lve 8eat, he 
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sequent on the passage of a portion of t he Pt�am downword ILLto th� unnu
lar Chamber surrounding tbt' central rhambt!r, whtle the otll f r  portion of  
the steam af;cends past the edlZes of the valve, and had a l60 dlsclaiUlt'd the 
extel ; s[on of tbe valve lateral ly beyond 1ts st>at, t i l e  complainant caUBetl the 
patent to b p  reIssued to hlm, a8 assignee of .Naylor, with tnc followlDg 
clf\1ms whtch were not In the original pa rf'D t : 

2. The saff>ty valve C, wltb Hs overhllnging,downward curved lip or Deri· 
f::a;:��::�8
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. substantIally tiS herein fihown 811d de�c.:rl bed and 
S. The annulkr recess D .  surrounding Ihe valve seat. substantially ao 

heretn settorth. 
4 .  The combination of the va.lve C ,  and the annular recess Dt as heretn 

set forth and for the purpooe de,cribed. 
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of 1 he cla.tms tn the reissued patf�nt, 1t Is mS1Jlfest that. It tbese Clallli8 Ctin 
be lustatned, it can only be for tile combinatIon of the de�crl hl'd valvt� With 
t tS  overbang1nll, downward-curved lip, wltb preclHly Fuch 811 an nular 1 e  
ceps surround1ng the central cbamber a 8  b e  descrtb�tt. Nuylor did not tn 
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ments, with preci8ely 8uch an .annular rece�� 8S he lia s  oepcrt Ded, aDa ope
rat1La' in the dE"scribed manne-r, so lar as sucb reCf'8s. 8t:pa"liff Jy or I n  com· 
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be made to cover a safety valve like the R1Ch)1l ds l !n vah"t>, Whlch, In 1 ts 
cODstruction Bud mode of operation, 1. subfl taottally dlffrrent nom the 
valve .!e",r.ribed in the Naylor patent. The Richardsoll valve is tbe one 
nse 1 by the dpfendants . 

There i8 a 8ub8tantl,,1 dl1l"erence belween Ihe Richardson valve and tbe 
valve in the apecUlcatloDs and drawlop:R of the Nilylor llatent , not merely. 
In cit'gree, but Ue tncreased practIcal uti l ity results fl om a Bubstantia.l dU·· 
fe'·eDcp. In cotl' tructlon and mode of operatloll. 

Bill dllmlued.. I J'amu R. BWlI. f.!'.r oomplafn.nl. .1. G • .AbbOtt and �" ]Jean, for re.pond.utl. 1  
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I m p1'oved End Gate for Vehicles. 

John C. Hawker, Poln o ,  1 lI.-Thls Is .. convenient f ... ten lng for tbe en. 
boards of wagons.  Plates are riveted to tbe side boards, wblcb book nnder 
and pupport Ibe bottom board. Hook receoses In the plates receive 'be 
ends of fasten i n g  bars, wblcb are screwed to tbe end bo .. rd. The parts 
wbleb e n t e r  tbe rec.ssps project and bave e .. ch .. lI .. t bolt be .. d, wblch pre· 
ver: t the o lde of the wagon body from s pre .. dlng. From the two npper 
beads � u t ton plDS project . to wblch are .. ttacbed the end. of the ab .. lns 
w t. lch hook to tbe side board . .  In unloading the wagon, ln order to deli 
ver t b e  contents back from tbe wagon body, the en1 board I s  adjusted on 
alcvel with tbe bottom, and snpported by the cbal n s  and by the two lowel 
:astenlnl! oars, which are dropped Into the hook reces.es. W hen the end 
board I s  closed, Its  top Is breught to a level with the top of the .Ide 
Hoar d s .  

Appara t u s  1"01' Itemovina Oils fl' 
!!!nbstanc 

Animal aad Veaetable 

ll-eorge N. Phelos.  Brooklyn, N .  Y., a.sl to himself and Conrad Bra· 
ker, Jr . •  New York c'ty.-Thls Is an Impro apparatns for removing OilS, 
fats. resins, etc., from solid material, by treating I t  with blsnlphlde of car· 
bon or other sult,bl e solvent. Shelves are arranged In connection with 
• eml.cyllndrlcal plate. I n s ' d e  o f a  high ca.e , so al to form a continuous zig 
zag pass.ge, througb wblch, over pulley. placed at the ends of the shelvel, 
travel endless cbal D S .  To tbe latter are attached bnckets m .. de o f  perfo· 
rated she e t  melal , S6 ". to allow tbe liquid to p .. ss throngh them, while 
th e y  retal D tbe solt el material.  The 011 1 .  extracted from the .olld mate · 
rial by bhulphlde of carbO n .  wblcb Is Introduced throu�h an Inlet pIpe and 
wll'ldrawn through the outlet I n  tbe lowest compartment of the ztgaag 

"" soage. The I n ll o w  of the .olvent Is regnbted to 1111 tbe lower p .. rt of the 
case nearly to the I n l e t .  The soUd materlaUs carried by the buckets doWII 
through the solvent,  and up from one shelf to another through the zIgzag 
pass.!!:e, and I. alschargea tbrough a dIscharge spont. By this construction 
th e  I n llowlng stream of the solvent meets the .0Ud material a. It rise. 
above tbe wat er line of tbe solvent, .. nd thus removes any 011 that m .. y 
remain In It aft e r  pa.alng througb the solvent. The solvent and the .olld 
material pas. throullh the l o wer part of tbe macillne In opposite direction. , 
and the ,olvent 1I 0 w. out .. s it meets tbe .olld m .. terlal, ... 1 .. ld lOlld mate· 
rial r eacb es the 1 0  wer end o f th e  vertical part of the pallage, 10 tbat the 
.olvent may be a s  n ear . .  turatlon as possible wh JD It 1I0w. from the m .. · 
chine . Tbe solvent and oil , as they e.cape 1rom the m .. cblne, are condncted 
10 a stili, wbere tbey are sep arated, and tbe .olvent may be .. gain u.ed. 

Improved Car Coupllua. 
M orri s E. Dromel l ng, Leroy, Mlr n .-Tbe drawhead has two c"vltlel for 

cou pling .Inks, separated by .. vertical . lIde piece. One c .. vlty II I .. rger 
an til e ot ber. and fs arranged with tapering moutb for the entering of the 

ree end of the coupling I l D k ,  the sm .. ller cavity taking np the head of .. 
&eco n d  coupling link.  The se parating allde piece runs In grooves of the 
drawh c a d ,  belng .. t tached to the .ame by a pin. A recels of the sllde .. llows 
th e  Inoertion of the common coupling link, so tbat, on f ... tenlng the 11Ide 
by Its p in , cars w i t h  the common pln·and· llnk conpllng may be attached. 
The links are co n s tru�ted with a heavy tapering he .. d, which Is Introdnced 
Into the smaller cav i ty and IIxed tbere by a pin . The larger cavity serves 
to take up the rounel eno of tbe second link, producing .. twofold coupling 
of the cars . The automatic coupling of the link. Is produced by pivoted 
plas o f  the larger cavltr, wblch are pushed back by the entering IInkl till 
the pins slide over the l inks.  and, dropping, couple the lame. 

Improved Hay Tedder. 

James Taylor, De Kalb JunctIon, N. Y.-A rod p .. sse. through a coil 

formed In wire teeth near their forward ends, and serve . a. a fnlcrnm to 

saI d teeth. The teeth are kept In proper rel .. tlve pOlltlon npon laid ro d by 

tubular washe...  The forward end! of tile teeth preject nearly to the 

.. x1e, so as to be s t ruck by cams attached to the said axle, .. nd raised to 

drop tbe hay caugbt by them. The cams .. re 10 arr .. nged th .. t the teeth will 

not be o pera t e d  In consecuttve order, and th .. t bnt one or two of them will 

b e operated at the same time . . 

I m proved St llmpi n c  M i l l  and F u rnace tor RoaaUna Ore8,  
Pentecost J .  �lItchel l ,  Salt L � k e  Ci ty, U tah Ter., assignor to himself 

and Joseph E. Gay, New York clty. -Thls stamp Is made In any of tbe 
known forms uRed In stamp mills .  In the shaft .. re toothed rackl, b e tween 
which I s  an adj ustable clutch,whlcb recelv.s a cam secured upon a revolVing 
shaft . br means of which tbe Jower and motion are commnnlcated . The 

form o f  the cam aud con trivance of the clutch .. re .ncb that, no m .. tter 

how much or l i t t l e  the stem may fall,  tbe fall of the clutch will always be 

tbe sam" po t h at , lf  at one b l o w  the .tamp Is cbecked by .. large piece oC 

ore, lt w i ll be raised,  at the next oper .. tlon,  tbe hlght of .. full Itroke. The 

object I s  to secure uniform blow. from the .tamp npon the m .. terlal to be 

crushed .  The same Inventor has .. Iso deVised and slmll .. rly .. oslgne d  II 
furnace for roastl u g  ore . .  It Is an oven of rectangular structnre, of lire· 

proof  material,  on the olde w .. lIs of wblch are arranged hoppers of Iron , 

w i th a mova )Ie Side,  to be o pened or closed by means of .. .  haft and chain . 

The materials for calcination .. re place d  within the hoppers, where tbey reo 

maIn .. f e w  hou .. , when th�y are dropped tbrough the .. ctlon of the sliding 

doors upon the calcl n l u g Ooor, which I s  constrncted of coat Iron platel Inp· 

ported upon brl< -k lines, through which the heat ts condncted from the fur· 

n"ce s and return ed over the working 1I00r throngh .. line, recelvlng .. n .. d· 

dltlonal supply o f  heat. The gases .. re c .. rrled on by the draft of the chlm· 

ney through the lIue. and conden sers, tbe latter conllstlng of .. Ihoworlng 

ap para tus,  through which ",ater II  let fall ,  by which .. portion o f  the ese .. p· 

Ing s ulphur, .. rsenlc, etc., are depOSited I n  the p .. n. and removed at plea· 

sure . 

I mproved Pump. 

Samnel H. Warner, Darbyvl1le, O.-Thls Invention cen.lsts of a double 

acting pump with two cylinders and .. Iternatlng pfilngers, of whlcb e .. ch 

plunger slides In a narrowtf tnbe or telescope, wblle It I piston forml, wltb 

the t ube and outer cylinder, .. varying sp .. ce, ln which .. constant body of 
w .. t er acts, by .. comm unicating pipe of the pnmp cyllnderl, on the plnn 

gers, and accelen l e s  the fdlslng and lowetlng of tbe s .. me. The action of 

the plungers and val ves : s  clai med to be expedited, .. nd an Increased lifting 

capacity of the pump produced. 

Improved Plow. 
John W. Thomas, Sliver Springs, Ten n . -Thl. Invention relates to the 

comb ination of pl votp d blocks or rollers and crO.3 bars or pl .. tes for con· 
nectlng the plow beam . ..  n d  standard., w hereby tbe plows .. re .. llowed 
movement I n  any dlrecUon , one relative to the other. By onlt .. ble con· 
structton,  a n d  by reversing the plows, two shovel plow. may be connected 
with t b e  turn plows for plo wing out the row .  ThiS con.tructlon allo en .. · 
Dies I wo right hand pl o w a  to De uord for tbrowlng the lIrst two furr o ws .  
The same construction enables the plow. t o  b e  arranged tor breaking ont 
the middle Of the ro W .  By d e taching t"e connecting device and attachlng 
another bandle, eacb p l o w  may be used as .. olngle plow. 

I m proved M aln8prlna Attachment. 

James C .  Edwards, Binghamton , N. Y.-Thls Is .. n eccentrIc notch In the 
face of rhe arb Jr of the burel to which I he malnlprlng of a watcb Is con· 
nected, the notch helng as deep as the thlcknes. o C  the spring, .. n d  terml· 
natlng With t h e  end of the spring b y  .. r .. dl al w .. ll, exte n ding to the true 
circumference 01 the arbor. The obj ect Is to 10 sb .. pe the .. rbor that the 
spring end will not form an abrupt proj.ctlen for the lIrst coil of the spring 
to wind over, which produces an extr .. strain and bend .. t th .. t pOint, .. nd 
w eaken. It so that It break., moreover cau.lng an Irregul .. r action of the 
watCh, whIch I t  Is deslr .. ble to avoid. 

Improved Foo t Mat. 

Tbeodore W. Ells,  Macon, G o.-Tbls Invention consllts ln .. number of 
p arallel oars, elt ner o f  wood or lIletal, conllned by Iron boltl or rope, and 
securing tbe necessary 1I1IIng for .. mat . The 1I1l1ng, when worn out, may 
be replaced. 

Improved CottOIl Bale Tie. 
Wlllh.m C. Banks, Como Depot ,Mls •. -Thls lnvention conslstl In the com· 

blnatl o n  of a band and buckle,  the former crim ped near one end and the lat. 
ter b"vlnl: " tonglle bent belo w the plane o hlse plecea to form an Improved 

"te� 

Improyed Stove. 

M. C. C.  Church, Parkersbnrgh, W. V ... -Thll invention rel .. tes to and 
conalsts ln meanl wIoereby " heatlng ltove may be made to economize fnel 
and Inpply he .. t by radiation, rellectloD , and"convectlon In .. more thorougb 
and ell'ectnal manner th .. n has been heretofore u.e d .  

Improved Copyinc Pres ••  
Philander S. Abbott, Bowling Green, O . -Thls Invention relate. to copy· 

Ing pre •• es, and contemplates tbe manuf .. ctnre of an .. rtlcle th .. t will be 
less expensive .. nd m .. y be brougb t within tbe re .. ch of person. In the .m .. l1· 
elt bllliness .. nd of ordinary private Indlvldnal. . It consists In a copying 
pres. compesed el.entlally of base and slotted .tandards, t ogether with a 
spring retracted .. nd drl vlng wedge . 

I mproved Waterproolina Componnd. 

A .  C. McKnight, Pblladelphla, Pa . -Tbe b .. llc or prlm .. ry componnd con· 
sl.t. c t  Iodine, " heat .tarcb , alnm, Oil, and .od ...  Thl. ls combin ed with a 
prepar .. tlon known as .. cetate of alnmlna. Le .. ther tre .. ted with thl. com· 
ponnd Is rendered perfectly waterproof wlthont dl.coloratlon or .tllI'enlng 
or other Injury of lIber . 

Improved Medical Componnd. 
J .  P. Dyer, Lynchbnrgh, Va.-Thl. compound II .. salve for application to 

Borel, ulcera, cancers, tumors, etc. t compoled of red oak bark, Barsapa
rill .. , bell .. donn .. , hyoscy .. mus, honey, .plrlta tnrpentlne, camphor, bees· 
wax, and beef or mntton snet • 

Imp1'oved Type DIstributlq Maellllle. 
John A. Reynold., Danville,  Pa.-Thls lnventlon relatel to that cl .. ss of 

machlnel whlcb are uled for dl.trlbutlng Into .. pproprlate case. the type 
that h .. s been printed from, and II .. new .. nd Improved .. rrangement for 
doing the .ame , by which tbe operator II en .. bled to ell'ect s .. ld dl.trlbutlon 
by simply reading hll matter and operating .. p proprlate keys. It con sists 
In an arrangement of keys whlcb operate upon .. rms attached to a .haft, 
wblch I. provided with a loo.e .Ieeye, pinion, and ratchet wheel . Upon the 
pinion move . ..  rack which I. conneated with a bar, which In turn la .. t· 
t .. ched to a lecnre bar that pre.sel .. galnst the lin e of type In the galley, 
.. nil, e lch time .. key II touched, torces .. tyoe over a pass"ge, wbere It Is 
held In snopen.lon by a sprlng·se .. ted tongue until .. vertlcal .jector plnnges 
down and relleve. It. The type then fans of Its own weight through a 
cnrved chnte which bringl It to a horlzont .. 1 position npon tile tabl e .  To 
.. hinged sectional metallic belt,  revolvIng .. ronnd pnlley. and rnnning In 
groove. wltb It. npper .urf .. ce level with the table ,  Is attached an arm 
wblch, .. a the belt revolves, paslel over the .nrface of tbe table to the lIn· 
ger of the key which brought lt ont ; Bald linger, b avlnlr been drawn by tbe 
actIon of .. cam groove In the hinged belt acrosl the t able, graspI the type,  
.. nd, by the actton of the same c .. m groove,drawl It  back over the open end 
of Its c .. se, lnt o which It fans. When .. line h .. 1 thnl been dlstrlbnted, tbe 
bar which pu.hel the line of type ont Is run back, .. nd the colnmn of type 
In the g .. lIey advallced by the .. n$omatlc operation of levers, cams, and pnl· 
leys.  The oper .. tlon of thl. machine Is thus rednced to live mech .. nlcal 
sectlonl : lIt. Forclnlr tbe type Into sUlpenllon .. bove .. chnte. 2d. Driving 
It down the same . 8d. C .. rrylng It alon g tbe t .. ble. 4tb. Depositing It In It I 
cale . 5th. Adv .. nclng the column of type In the galley when .. line ha& been 
dIstributed. 

Improved Call for Oil, etc. 
Francll E. JOlel, Freeport, DI.-Thll invention eonslltl of a .pont, turn· 

Ing In .. locket of the body of tbe can , botb being provided with cor· 
responding apertures ,  throngh wblch the 011 I. dlsch .. rged when botb are 
brought Into connecti on With the Interior of tbe can, clo.lng the .ame 
when .eparlted. The end or nozzle of the spout Is placod nnder .. n angle, 
corresponding to tbe body of tbe c .. n,  to It I lower part, turnlug In the 
locket .. nd provided with a proJection whloh catche. lnto .. croove of the 
can tOp, IO aa to be retained lIrmly thereon, and there closed by .. .  mall cap 
hinged to the can to p .  

Improved Slate Frame. 

Jo.epb W. Cremin, New York clty.-The common metbod of boldlnlr the 
.I .. te by one corner of tbe frame, .. nd pressing the oppOSite dlagon .. 1 corner 
.. galnst the brealt or stomach, the Inventor baB fonnd, by thirty years' expe· 
rlence In the scheol room , to be very Inj urlonl to young Children. Hence, 
be m .. ke . ..  cnrved notch In the frame, by which the Ilate can be held re.t· 
Ing on the arm . He .. Iso nles met .. 1 caps for fastening the corners 01 
tbe frame, and rivet., having projecting heads, for receiving aal d c .. p., 
said rivets haVIng proj ecting b e  .. d. to receive the .hock and protect the 
.Iate from breaking when It faU • .  

Improved Combined Work and Spool Holder. 
WIlII .. m W. Tnnls, Elston, Md.-This invention rel .. tes to th .. t class of 

devlc.s whIch are I ntended to f .. cllltate the holding of ladlel' work,so that 
It m .. y be gradn .. lIy .. nd Intermittently moved In .. n easy .. nd convenient 
mauuer. 

Impr Oved Rulller for;, 8 ewlna Machine •• 
John Irvlne, Icke.burgh, Pa.-Thll Invention II an Improvement on tbe 

cla.s of rumerl In which motion I. derived from the needle post, and the 
feed may be changed or .. djn.ted wblle the machlne I. In operation without 
IntelT1lp tlng the work. It relates to pivoted and par .. llel lprlng bars, com· 
blned or operating wltb a notehed vertical plate for changlng the feed of 
the rumer. 

Impro ved Ice Plow and Ram Attachment for Venela. 
D .  Conrad Grant, Uoughton, MICh.-The r .. m I .  constructed with .. 

pOinted, InClined, or rounded front prow, .. nd II bifurcated to lIt exactly 
the sh .. pe of the Item of tbe ve •• el, extending backward .. long the lame. 
Tbe whole attachment Is e .. llly .. dj u.ted from the deck of the boat.  A reo 
ce •• In front contalnl a torpedo, which m .. y be nsed for breaking be .. vy 
masse. of Ice which .. re not penetrable by the plow .. nd the power of tbe 
ve.ael, .. nd alBO , 1n tlmel of war, for the pnrpole of de.troylng the ve.lel. 
of the enemy. 

Improyed Macklne for Nallin. Shoe Soleo. 

Elton F. Rlebard.on, Reading, Mas •• -Thls Invention has for Its object to 
furnish an Improved m .. cblne for natllD g sboe loles and heell, and for 
various other Ilmllar pnrpolel,wlth a continuoul wire driven Into the .. rtl· 
c ' e  to be nailed before being cnt 011'. The Invention conllnl of .. n exten.l· 
ble gnlde for the wire, which Is composed of a aerlel of bars adspted to 
close together, and thns .nppart the wire In It I de.cent Into tbe le .. ther. 

Improved Waaoll Jack. 
Jam •• S. Bowland, Sen_ville, Ohlo.-Thla Implement conlilts of .. 

base, an nprlgbt bar and an inclined bar oOllnectlng the two.  To tile I ... t 
and .. bove the ltandard II plToted a lever ; to the aame &lId IMlow the .t&nd· 
ard II pivoted .. nllther bar. The ends of the lever .. nd the bar last men· 
tloned .. re pivoted te .. notcbed b .. r .  In nllng the jack, the free end ef the 
lever Is raised, .. nd the jack I. moved forw .. rd nnm the axle re.ts In one of 
the notches.  The lever Is then lowered until the lo .. d ha. been r .. l.ed to 
the desired hlKht. The hook on tbe lever Is tben swnng forw .. rd nntll It 
catches npon one of the teeth of a ratchet bar which holds the lead su.· 
pended. To lower the load, thd lo .. d Is lowered slightly, which .. llows the 
hook to drop away from the ratcbet,  when the lo .. d can be eallly lowered. 

Improved Lamp Pendant. 

William M. Underhtll, Oconto, Wls.-Thl. lnvention conll.ts of a piece of 
wire bent In trlanllnlar form , with the b .. le bent np In tbe form of two 
.Ides of .. trl .. ngle toward the .. pex, at which point there II .. little notch to 
hold the pend .. nt when IUlpended for nle. The contrlv .. nce II to be nsed 
for lewerlng .. lamp to clean It, and for otller purposel, by Iblftlng the pen· 
d .. nt ont of the notch In the bose wire of the trl"ngle, and letting It drop 
down In one of the angles between the b .. se and one of the side piece., by 
which the lamp will be lowered conalderably from I t s  norm .. 1 plIsltion. 

Improved Semlla Machine. 
Johanne. Bllhr, Hambarg, Germ .. ny. -The object ot thll Invention Is to 

provIde for f .. mlly a.n d other pnrpolel .. lewlng machine which .. llows tbe 
direct nle of the common apoo\l wlthont reqUIring the spooling of the 
thread on the bobbin, performing the work with equol eDctn ... and dll· 
patch. The Invention conllstl of the arrangement of .. pivoted lever arm 
.. t the needle bar, wblch takes up or feeda, ln connection with sullable ten· 
slon device., .. snmclent qnantlty of thread to the thread c .. tcher pivoted 
below the thro .. t plate, 10 that the laraer Ihnttle containing .. common 
Ipool of thread may freely p ... 1 tllrough tile 100, of tho lIeedle, .. nd form , 
;;ltb,tba Illnttie tbre .. d.;th8 .tncb ; 
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Improved Wheel tor Vehicle". 

Oliver Lnndln, Richland, Iow ... -By .ultaOle constru ction, by screwing up 
a band nnt, disks will be presled .. galnst the ends of the spoke., securely 
clamping them In piace. Th!s con.tructlon allows any of the spokes to be 
removed .. nd repl .. ced by new ones witho ut taking 011' the tyre. 

Improved Horse- DetachioK Device. 
William Rosenbaum, Cheyenne, Wyoming Ter.-Thls I s  a device for de·  

talhlng horseB at any m oment from carriage s, buggt e t; ,  wagons , I t. Mo pers 
mowers, or other vehicle., so that not only ,he In alvlduals,  but also the 
vehicles , are protected "galnst Injnry from runaway or \" I clou. ""lmals . 
The Invention consll t s  of .. lever a ttachmen t  to the p ole or t o ng u e  of the 
vehicle, whlcb. may be operated from the .... t so as to detach a clevis  with 
wedge·shaped ead, to which the double tree Is appli ed.  In c a s e  o f ,,,, y ac· 
cldent or danger, the hor.e. may be In.tantly detached by pulling Ihe hand 
lever back, whiCh forces the IlIdlng bar beyond Its guide recess and g i v e s  
oumclent play to the wedge c l e v l .  to .lIde out.  T h e  horse. carry then the 
double tree a long with them, leavlng the veblele behind. 

Improved Llqnid Vent. 
Hiram W. Love and James Talley, Jr., Kans.s City. Mo.-Thl. Inven t i o n  

relates to meanl by which a i r  may be readily Intr o duced I n t o  a tarre! , keg, 
or ve •• el of liquid, I n  order to counterbalance tbe air pressnre at the out· 
let, and thus .. limi t  .. free 1I0w of liqUid from the venel. It produces a 
very neat, .Imple, and ell'ectlve device for the purp o s e .  

Improved D errick.. 
Cllarles Roberts. Mattoon, 1lI . -Thla Invention consiolO of an I"ellned 

sweep mounted o n  a frame pivoted on the top of the post,  and also pivoted 
to s&la post at  or about It. mi d dle, .. nd braced I n  a illnple and .melent 
w .. y, BO th .. t the weight may be raised blgher than the post, and tile s w e e p  
m .. y revolve entirely around tha latter.  T h e  apJo .. r ll t u s  Is adapted for 
loading .. nd .tacklng hay, handling coal a n d  tbe I1ke, and may be made 
portable, by havlnl: tbe po.t mounte .! on iL p l a tform In.tead o f  on the 
gronnd. 

Impl'oved I!!ln k  T l' u P  • 
George Miller, Johnston, R. I , as.lgnor to hlms .lf, Henry MUl er.  auel 

Alfred B .  Irons, .ame place .-Thl. Invention consists o f  revolving sera ·  
pers ln the trap for stirring a p  the sedlmellt to be carried a way b y  t h e  wa
ter. The scraper . ..  re tnrned by .. thumb bit above the stramer, and are fixEeI 
on the lower edge of the Inverted GUp of tile trap . The cup Is arranged to 
revolve either with or without the .tralners. Tbls c""trlvauce saves the 
labor of unscrewing the s trainer and .crewlng It down again every ttme the 
tr .. p needs �Ie .. nlng onto 

Improved Drawer" • 
Emil Well, New York clty.-The o bject of tbts lnveutlon Is to fqrnl.h for 

general nnderwe .. r drawers which lit n o t  only more c . m p l c t ely t o  I b e  
body, b u t  keep also t h e  stomach w .. rmer by taking tbe  place u l  t h e  "bdom · 
Inal b .. nd. Thl. en d  Is ell'ected by extension lIapa, which l u . m ,  Wi lell apJo lled , 
.. donble layer over the otomacb. 

I mproved Compound tor . :' , � l to n  Yaru. 

Henry Wegm onn, New York city � . " . "  . I "  H. Wegman & Co . ,  sallie 
place .-Thl. ls an Improved com J v �  • .  " .. r s,zlng cotton yarn , conSisting of 
tallow, 80ft soap, rostn. vitr i ol !  ... .. l l on. and onio n s .  Thts cumvOUD d. 1s d.e
.Igned to De added to twenty· n v e  or .eventy live pounds 01 starch , or lIt1y 
to one hundred ponnds of 1I0nr, the rOSin, vitriol, onlous, aud tallow being 
b oiled ttll rendered sumciently liquid to mix freely With the otber matter. ; 
then tbe so .. p 10 melted In a tank separ .. tely, by hot w .. ter and oteam, a n d  

t h e  ahove mixture added. The Ingredients a r e  thoron8hly mInd w i t h  
steam, .. nd then .. d d e d  t o  tbe . t  .. rch or 1I0ur In anotber t a n k ,  toge t h e r  wl tb  
the proportion of w .. ter requisite f o r  makmg t h e  s ' zing more o r  Il'SS stlO', 
according to the size of tbe yaru for whlcb It Is lntenlled, the starch or 1I0nr 
beIng al.o varied to suit the caS8 I n  hand.  

Improved Harvester. 

John Werner, Jr., Prairie du S .. c,  Wis.-This Invention con.lsts of a bl� d· 
er's platform and taDles, attached to .. tongue traDle, wOleh Is pivoted on 
the w beel frame .. t or near the axis of tbe main wbeel.  Thele I. al.o .. n 
adjnltlng lever, connecting the wheel frame and the t o n gue fr .. me, for .. d· 
j ustlng the wheel fr .. me to tilt the c u t ters up or down, for c u t ting high or 
low, without tilting the pl .. tform and tables ont of their proper level .  

Improved Composition t o r  Artificial !S t o u e .  

Luke W .  Osborn, Yonngstown, Ohlo .-Tol. i s  a n  Impr o ,' e d  artillcial 
stone, c .. st I n  sbbs or block. of .. ny required .I.e and .bape for laylLg Side 
walks. for the foundation of tron fences. for well covers, door steps drat 
tile. sewer pipe, and o t her p arpoles : w h I c h  will n o t  crumble o r  we .. 
through, ... Imperfect block. cannot be tran.ported a n d  laId : which oha 
have .. Ught gray color uvon It. surface t o  "revent I t  irom absurblng the 
sun'. rays and being .oftened ; and w blch may b e  made of d ' !ferent eoloro 
or may h .. ve patterns or lIgure. of dllferent colors upon I t s  .urface.  The 
upper p .. rt. of the .lab. for any desired dep t h  are m s de of .. light gray 
color by the .. ppVcation o C  gum turpentine,  pine l"e S I D ,  and a qua ammonia, 
In snltable rroportlons to the cement forming said upper portions.  

Improved Chimney Top. 

William Hervey Connor, M u.catlne,  Iowa . -Thls Invention Is  a eonlca l 
current·guldlng "hlmney cap, on wblch Is placed tbe vane, provided w i t h  
a n  arc strap, perforated a t  several pOints t o  all o w  the o bliquity of said cap 
to be changed, according to the draft required. 

Improved Glall. Bottle. 

Tilomas P. Spdncer, New York clty .-Thl. invention conSl8t. of .. glas. 
bottle for perfumery, made In tbe form of the b,st of the b uman figure, 
wltb certain modlt1catioBI of the .houlders In form .. n d  dImension. of the 
,ame ant: other p .. rt., as compared wltD a true bust, to .. da p t  it t" .. shape 
tbat Is p r  .. ctlcable to prodnce In glass by blowing It In moldl . 

Im proved Plow. 
Julius Hartmann, Jelferson County, Ky.-Thll plow may be used to open 

a trench or fnrrow, or for cultivating cert .. ln kinds o f  crops. By turning 
the ah .. re either to the right (lr tbe left, I t  will cause a change t n  the po.l.  
tion of the wings, so th .. t one of taem will lie parallel  wltD the beam, and 
tbe other stand a t  .. large angle to It, corre.pondlng re.pectlvely to the 
pOlltlen of the land side .. nd mold board In the ordinary p l o w .  The greater 
the .. ngle or Inclination of the share to tile beam, the more land taken or 
the wider the furrow made. 

ImprOyed Oil Can Faucet. 
Fr .. nk Splnnillg, Steilacoom, Wash. Ter. -To li Invention conslsls of a 

detachable faneet for otl c .. ns, to be nsed for drawing ot l from the com. 
Dlerclal can. now commonly n.ed for packin g the 011 for market. The o b  
ject Is t o  enable the faucet t o  b e  shifted readily from an empty c a n  to .. full 
one .. nd s .. ve a .pecl .. 1 faucet for each can . There Is a lIange o n  t b e  end o f  
t h e  f .. ncet of snch .. .  h .. pe ... r e  .. dlly t o  be Sli pped luto .. narro w h o l e  I n  

the can . B y  m e  .. n s  of walhers.and a binding nut, l t  I .  t h e n  tigh tly lecnre d 
In pl .. ce. 

Extractlna Silver, Gold, anei .. ther Metulll J rom their Orell. 
James Douglas, Jr. ,  Qu.ebec, Cau scls, Thomas S. H u  H ,  Bos " on ,  Mass; . , 

and James O. Stnart, Georgetown, Col.  Ter.-Co,J "" pydtes Is mixed 
wit h  Iron pyrlt ••  , 1n .uch qn .. ntltles ... will re.ult I� : r , e  most thorough 
extr .. ctlon of .tlver. The ground Ol e I.  then calcined Wi " common salt  In 
a Inltable fnrnace, as Is usu .. 1 In the chlorination of . : ve r  ore s .  T h e  
cbarge, when wlthdrawn , ls to b e  treated by agItation or IIxlvlation In any 
suitable vellel with a bath conal.tlng of .. solution of protochl orlde of 
Iron .. nd common ... It, as In the Hnnt and Do ugl .. s patent copper proc •••.  
The b .. th dissolves the copper, bellde. the zinc .. nd the grealer p .. rt of t b e  
1,lver wilich h a s  b � n  chlorldl zed In the furn .. ce, whi le the copper In the 
solution chlorldlzes the .lIver which e.c .. pes chlorldlz"Uon In the fur& .. ce . 
After dlgeltlon for four or eight b onrs at 120° to 2:10" �·� b . ,  the solul lon 1 .  
dr .. w n  oll .. nd the sliver preCipitated by .. llowlng It t "  remain for some time 
In contact with .heet copper, or by 1Iitratlo!l tbrougn cement copper. 

Improved Mlddllnlrs Puri/i " , · .  

WlIllaw H. Todd and Ephraim C. Keyser. U tica MIlI_,  j1 d . -Tblo lnven . 
tlon rel .. tes to the purlfic .. tlon of mladllngs ill a more C U lo  V"�lCnt,  thorllngh 
.. nd perfect m .. nner than ha. been usual heretofo ' "  ur Po •• l ble by the 
tGaeblnerr employed for ,b .. t purpo.e, 
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:J.u�iut�S aud "trSA\ual. 
C/uM'oe (or lnaertlon under tAli/ 1wld 11/ 81 a Line. 

Wanted-The Manufacture of "Specialties" 
made mo.t1y of Wood. Sayer & Co .• Meadville.  Pa . 

Key Seats weaken shafting-Set Screws 
ring I t  and catch belting and clothing. Both Keys and 
Set screwa throw pulleys out of balance In fastening. 
The Taper·Sleeve Belt P u lley has none o f  these o bJec
tionable features. One Pulley sent on trial. A. B. 
Cook & Co .• Erie. Pa. 

The Comet-Tele�copes.Spy Glasses,Lenses, 
Microscopes.  LIst fre e .  McAlli ster, 49 Nassau St.,  N.Y. 

I am now furnishing Iron Roofing, coated 
with tbe best Metallic Paint .  for only (7) Se'ven Dollars 
per squ"re . Orders soliCited. Address Abram Reese, 
Pittsburgh . Pa . 

Rice Hulling Machines- Manufacturers.send 
Price Lists to C .  Hurnes, \V cstville, Simpson co.,  MISS. 

Die Smker Wanted. Difficult new doorplate. 
Address. In J uly. E. S. H . :3  Rem . Block. Syracuse . N. Y. 

The Pickering Governor, Portland, Conn. 
Tuck's Patent Piston Packing. Address 

Gutta Perella & Rubber M'f'g Co.," 26 Warren .st" x. Y .  
Cobalt and Nickel Salts a n d  Anodes, the 

best coating for all m etals, with i n s truct10ns for E lec
tro-plating. Chromium negative plates for batteries. 
three cents per �quare inch, and batteries for all pur
poses ; the best known for power and constancy. G. W . 
Beardslee .  122 Plymouth St . •  Brooklyn . N. Y .  

Portable Engines 2d hand, thoroughly over
hauled.at � Cost . I . H . Shearman . 45 Cortlandt St .• N . Y. 

The Haskins Machine Co. Boilers are all 
tested and Insured by the Hartford Steam Boiler Inspec
tion and Insurance C o .  Warero oms 46 Cortlandt St .• N'. Y. 

Babbitt Metals-For the very best, send to 
Conard & Murray, I r o n  and Brass Founders, 30 t h  and 
Chestnut Sts .• Phlladelph1a.  Pa . Wri te for Circulars .  

Mechanical Expert i n  Patent Cases. T .  D. 
Stetson. 23 M urray St . . New York . 

Diamond Carbon, of all sizes and shapes,for 
drilling rock, sawing stone, and turning emery wheels ; 
also Glaziers' Diamonds. J . Dtckinson,64 Nassau St.N.Y. 

Protect your Buildings-Fire and Water
proof ! One coat of GUnes' srate paint is equal to four 
of any other ; It fills up all holes I n  shingle,  felt. tin or 
iron roofs-n ever cracks nor scales oft ; stops all leaks, 
and Is  only dOc.  a gallon ready for use . Local Agents 
wanted. Send for testimonials. N .  Y .  Slate Roofing 
Co .. 6 Cedar St .• P. O. Box. 1761. N. Y. 

Stencil Dies & Steel Stamps, all sizes. Cata
logue and samples free. E. M. Douglas' llrattle boro',- V t .  

Linseed Oil Presses and Machinery for 
Sal e .  Perfect order. Very cheap . WrigM & Lawther. 
Chicago . Ill . 

GaB and Water Pipe, Wrought Iron. Send 
for prtce Ust to Bailey. Farrell & Co .• Pltts burgb . !'". 

Forges-(Fan Blast), Portable and Station. 
ary. KeystoI!e Portable Forge Co . •  Phllaoielpbla. Pa . 

Boilers and Engines, Second Hand. Egbert 
1'. Watson.  42 CIIII St .• New York. 

Taft's Portable Baths. Address Portable 
Bath Co .• 156 South Street. New York city. 

For Surface Planers, small size, and for 
Box Corner Grooving Machines, send to A. Davis . Low
ell , Mass. 

For economical Vertical Steam Eng-ines. go 
to the Haskins Machine Co .. 46 Cortlandt St .. New York. 

The "Scientific American" Offi ce. New York, 
Is fitted with the M1nlature Electrtc Telegraph. By 
tonchlng little buttons on the desK8 of tho manager •• 
S ignals are sent to persons in the various departments 
o f  the establishment. Cbeap and effective. Splendld 
for sbops. ofilces, il.welltngs . Works for any distance. 
Price '5. F .  C .  Beach & Co .•  263 Broadway. New York. 
Makers. Send for free Illustrated Catalogue. 

.All Fruit-can Tools,It erracute,Bridgeton,N.J. 
Brown's Coalyard Quarry & Contractor's Ap. 

p.ratus for hoisting and conveying materials by Iron 
cabl e .  W .  D .  Andrews & 13ro .• 414 Water St . •  New York. 

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

Lathes, Planers. Drills, Milling and Index 
Mach1nes. Geo. S.  Lincoln & Co .• Hartford. Conn. 

For Solid W rought.iron Beams, etc., see ad
vertisement. Addre.s 1Jnlon Iron Mllls, Plttsburgh . Pa., 

or lithograph. etc. 
Hydraulic Presses and Jacks.  new antil. sec

ond hand. E. Lyon, 470 Grand Street. New York. 
Peck's Patent Drop Press. For circulars, 

address Milo, Peck & Co., New Haven, Conn 
Small Tools and Gear Whee ls for Models. 

List free. Goodnow & Wlghtman.28 Cornlnll. Boston.lIIs .  

The French Files of Limet & Co. are pro
nounced superior to all other brands by all who use 
them . Decided excellence and moderate co st have made 
these goods popular. Homer Foot & Co • •  Sole Agents 

or America, 20 Platt Street,  New York. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigating Machinery. for sale or rent. See advertise
ment. Andrew's Patent, inSide page. 

Automatic Wire Rope R. R. conveys Coal 
Ore . &c .• wltbout Trestle Work .  No . 34 Dey street. N. Y 

A F. Havens Lights Towns. Factories, Ho
leIs. and Dwellings with Gas. 34 Dey street. New York. 

Be8t Philadelphia Oak Belting and Monitor 
Stitched .  C .  W. Arny. M a nufacturer. 301 & 303 Cherry 
st .. Philadel phia. Pa. Send for clrcnlar. 

Temples & Oilcans. Draper. Hoped�le, Mass. 
Dean's Steam Pumps, for all purposes ; En

gines. Boilers. Iron and Wood Working Machinery of 
all descriptions. W. L. Chase & Co., 98. 95, 9'1 LIberty 
Street. New York. 

Buy Boult's Paneling, Moulding, and Dove
ailing Machine.  Send for circular and sample of work . 

B .  C. Mach'y Co . •  Battle Creek. JllIcll . .  Box 227. 
Engines, Boilers, Pumps, Portable Engines 

MachiniSts Tools . I ..H. Sbearman. 45 Cortlandt St •• N.Y . 
For best Presses, Dies and Fruit Can Tools, 

BUss &  WIIUams. cor . o f  Plymouth & Jay.Brooklyn.N.Y. 

Iron Roofing-Scott & Ca., Cincinnati, Ohio. 
Price only three dolla.rs-The Tom Thumb 

ElectriC Telegraph. A compact working Telegraph ap

paratus. for .endlng messages. making magnets. the 

electric light. giving alarms. and various other purpose8. 

Can be put In operation by any lad. Includes battery. 

key and wires. Neatly packed and sent to all parts of 

the world on receipt of prtce, F. C. Beaoh & Co. ,  268 
BroadwaY, New York. 

Rue's " Little Giant" Injectors, Cheapest 
and Best Boller Feeder In the market. W. L. Chue & 
Co. , 98, IllS, 9'1 Liberty tltreet, New York. 

J titntific �tutricau. 

W. H. F. will find engravin!!,s of electro
mo tors in back num bers of the SCIENTIFIC AMERICAN 

-W. S. M. wlll find d1rectlons for soldering files on p .  
90. vol.  3O.-J. F .  will find details o f  tanntn!!' sheep skIns 
wit h the wool on on p . 147. vol . 30 . - A. .  W. C. should 
send us a de scription of his plan for preven tin g  fires In 
bnlldlngs .-S. J .  H.  will find directions for transferring 
en gravings to wood on p .  138. vol . 3O . - H .  R .  will find 
directions for waterproofing cloth on p .  90, vol. 30 , and 
for preventing mll!lew ou p . 1>8. vol . . 30.-J. A. C. must 
send his name.-G. M. H .  will find full Information In 
regard to concrete walls in the answer to J. L. C ., p . l38, 
vol.  30. As to potato bugs. see p. 52 o f  this Issue .-J.S.  
N. wtll find full  directions for tempering springs o n  p .  
261.  vol. 29 : for tempering mill picks. o n  p . 170. vol . 25.
C .  W. R .  Is  Informed that we publ1shed a good reCipe 
for wood filling o n  p . 155. vol . 30. 

J. B. asks: 1. On what dass of sea-going 
steamers are high pressure engines used ? A .  They are 
not used. 2. On what class of sea·going steamers is the 
condenSing engine used, and what Is  the pressure of 
steam most commonly employ ed in such eagin es ? 
What are t h e  extren: e s  of the plessures employed in 
such engines, measured above a perfect vacuum ? A . 
On all. Steam pressure yaries trom 30 to SO pounds . 3. 
II! steam generally worked expan sively tn sea-going en 
gine e ,  and what Is the lowest termtnal pressure in both 
the high pre.sure and condensing engines for sea· goI ng 
purroses, measured above a perfect vacuum ? A .  Yes . 
Te rmi nal pressure BS low 8S 5 pounds f n some cases . 4 .  
I s  the Woolf engine use<t to any consid erable extent In 
sea-going eng1nes 88 a hfglt pr�sure engi n e ? A. No.  
5 . What Is the most common form or typ e o f  sea·golng 
conde n sing engines ? A . Vertical two-Cyl1nder engines 
6. If. at an additional expense of $100 In the first cost  of 
an engine o f  one hundred horse power and perhaps $200 
in a one thousau,d horse p o wer, tbe eftecttve worki ng 
power could b e  increased from 10 to 25 per cent,depcnd. 
Ing on the pressure ranging from 60 Ibs. to 150 Ihs. above 
a perfect vacuum. would It be worth the trouble ? A. 
We do not get a clear Idea of what you mean. 

S. asks: Which is  the stronge8t and will 
bear the most weight. a hollow pillar or a solid one . of 
Iron. of any Size ? A. The solid one . The same weight 
o f  Iron. however. made Into a hollow (and of course 
larger) pillar. will be .tronger than If made Into a solid 
onc.  

J. S. S. say�: 1. I have been running my 
cotton gin by steam power,  using a 10 horse Dower e u 
gine.  I h a. v e  recently erected a steam saw m i n  n e a r  m y  
g i n  house: engines are about 180 feet apart. I want. to run 
my gin from my saw mill ellglne. If I t  Is  practicable . 
Will  It be cheaper to run tbe gin by wire rop e. or COD . 
vcy the steam from saw mill b oiler to my small engine. 
lHO feet. therehy doing away with one boiler ? A. We 
would rec o mm e n d  the latter plan. 2 .  What sized pipe 
ohould be used to convey the steam from boiler to en· 
glne ? A .  About 2 Inches In diameter. 8. Would It be 
better to convey the pipe under or above groun d ?  I 
need about six horse power to run t h e  gi n .  A. Which
ever is moat convenient .  4. Will under runner rocks 
a.nswer as well for grlnd1ng corn 8 S  upper runner ? A. 
We think that they will ; but thore Is  considerable dif
ference of opinion among millers In regard to this mat· 
ter. 

L. A. G. says: I have made a field camera 
by t h e  dlrecttons given In Science Re('ord for 1814, but 
find no Image on tbe paper unless the object Is  held 
within two feet of tle lens. or the paper held within 
three Inches of the mirror .  Mylens ls  2},f Incbes ln wldtb 
with 7 I nches focus. and made to slide In and out : the 
box Is support .. l about 20 Inches above the table. and a 
dark chamber Is made by covering the wire with thick 
dark cloth. What I s  the matte r ?  A .  If the obj ect or 
feregrou n d  is ten feet oft', then the shorter conjugate 
focus o f  your lens will be 7'35 Inches.  The paper or 
ground glass must be placed a t  thiS distance from � h e  

Jen s . or a lens of focal length equal to t h e  di s tance from 
table to mirror, plU8 th e d i stance from mirror to lens, 
may b e  substituted ; or you may reverse the box so 
that the lens Is between mirror and table.  

H. R. J. says: I work at architectural draft
Ing and wish to be a thorough architec t .  I have a very 
good Engl1sh educatton. but cannot afford t o go to col
lege. Can you tell me what course I should pursue to 
attain wbat I wish ? Is a thorough knowledge of con
structive carpentry necessary ? What Is the best and 
simplest work on I t ?  A. You could succeed best by go
Ing Into t)) e ofilce of an architect In good practice. and 
thus get access t o  his li brary. wbere you would find. 
mObt likely. the best works on every branch of the suo

ject.  In the mean time. you will find Tredgold's " Car
p entry " an excellent book to begin with. 

1<'. C. R. asks: How are hollow plaster of 
Paris toys made ? A. They are made In two or more 
parts. and then joined together. 

J. E. S. asks: How can the residuum in the 
still after the dlstlllatton of petroleum be be.t purified 
to produce a nice paramn oll ? A . American oils eon
taln but a small propertloll of parafiln . The crude 011 
Is first put Into a still. Into whiCh steam can be admit
ted : the still Is also heated externally by fire . 25 per 
cent of a fiuld is obtained whlch .on being submitted to 
fractioRal distillation. yields hydrocarbon of specific 
gravity 0 ' 62 to 0'86. while the boili ng p'llnt vartes from 
26'70 t0 2000 . Tbe ltghtest and most volatile o f  these 
hydrocarbons Is  used as an an",sthette (known as Sher
wood 011) . while the heavIer oils are burnt In paratHn 
lamps .  The resIdue of tl l s  first distillation (about 75 
per cent of the original quanttty) Is  again distilled with 
steam at 150° to 200°. and tbe products. o f  variable vola
tility are separately collected. The last p ortions of the 
distillate contain chlefiy parafiln, whlcll I s  In a crude 
state separated from tbe It quld by artificial cold. The 
heavy oll is used for lubricating. and the paramn Is  pu
fied. Thl. ls the treatment of the Rangoon 011. from 
Burmah . 

S. H. D. asks: Will hot water put out fire 
on a building tbat Is lgntted by ligh t nin g :  Some people 

maintain that It  will not. A. Most certalnly, lf applied 

properly an d ln sumcl ent quantity. 

E. K., Penza, Russia . and others write for 
practical details of a process for bnrnlng bri cks with 

mineraI 011 .  menttoned on p. 53, vol 30. A. The writer 

of the paragraph dec!!nes to give further Information. 

O. L. asks: Is there any simple and cheap 
method for rendering paper damp proof. so that .  In giv

Ing It a form by embossing. It will not get out of sbape? 
A process Involving the passing the paper thongh a U· 

quid would be advantageous for the purpose . A. Yes ; 

by saturating It with 011. If you will state more fully 

what you desire t o  know. perhaps we shall b e  better 

able to anawercyou. 

E. P. says: I have in use a 32 horse power 
boiler w1th 62 three Inch fines. The br1ck work .trlkes 
the boiler about 4 1ncbes below the water line. Tbe said 
arch needs repalrtng . Would I t  be advisable to construct 
the cover 4 Inches from tbe shell ? Would not a boiler 
arched over In such a manner supply drier steam than 
when covered In the ordinary way ? Would there be 
more danger of explosion ? A. Such an arrangement 
as you propose is very common . 2. Would coal tar and 
plaster of Paris make a good cement for roofs ? Would 
It render I t  a. fireproof as If the tar were boiled ? A . It 
will probably answer quite as well as If the tar were 
boiled. provided you can make the mi xture as thor· 
oughly. 

E. L. E. says: A friend says that the light
ning seen at a distance In summer evenings Is heat I1 ght
nlng. I say there Is  never any Itghtn lng unless t h ere Is 
thunder ; but it beiug at. a great distance, we cannot 
hear the thunder. He als .. says that the thunder comes 
before the lightning ; but as I t  takes so long for the 
sound to reach us.  we Bee tbe lightning tlrst. I con· 
tend that the I tghtnlng comes IIrs t.  and that the thun
der Is caused by tbe rushing together of tbe air efter be
Ing rent by the electrici ty. He says that there Is never 
any thunder accompanying lIash Ughtnlng. that I t  only 
comes with what I s  called chain lightning. and I say 
that the thunder accompanies both kinds of lightning. 
Which of us Is  right ? A. As the lightning c auses the 
thunder. you are right In the main. Wberever there Is 
IIgbtnlng there Is  always thunder. although it may be 
so far di stant as not Lo reach tb e ear ; tbls heat light· 
nlng. so·called. Is merely the rellectlon of very distant 
fiabhes below the horlz'JD. 

M. A. says : 'l'he peaeh ('rop in thIS section 
of our State 1s beeomtng a mtl.tI;er of some Importancp, 
and the grcat dlfilcuhy In packing for sh:pment Is the 
heat.  Can a packin g room. 20x20 feet.  be so constructed 
tkat a lo w  temperature can be maintained without tbe 
use of Ice. and t o  there any agent other and cheaper 
than Ice by which the temperature of a room can be 
kept at 45° or 50° Fah.? A. All methods for prod ucing a 
low degree of temperature (exceptln!!, that of Ice) are 
costly and troublesom e .  Such a room as you speak of 
could certa! nly be constructed . There Is  one simple 
plan , however, which seems to have worked wen, and 
tha.t is as follows : A small room, such as you speak of, 
Is buUt entirely of wood and as nearly aIrtight as possl
hie. having only one small door. The room shoula be 
built with double walls,  about six 1nehes a part, a n d  be. 
tween these walls sbould be filled with sawdust ; the 
room Is  then covered both Inside and out with a dOUble 
coating of very thick felting. Into a netting hung In 
one of the top corners of the room Is  placed about 100 
Ibs . of Ice ; the room can now be filled with fruit and 
the door or opening made tight.  It Is  said that frutt 
90 stored wtll keep for months unaltered. After once 
clos1ng the door or openlng.lt must not be again opened 
until It  Is de.lred to remove the fruit . 

M. A. B.-We have never seen any noise
less gunpowder. 

R. O. P. asks: Which of the fillings used 
In fireproof safes have stood the best In large fire s ?  Is 
cement and water or pla.ster of Ptl.ris and water consid· 
ered the best ? A. There has never yet b e e n  a safe con 
structed that was absolutely llreproof. That In which 
a filling of alum Is used Is claimed to be the nearest ap
proach to llreproof. But plaster of Paris and hydraUlic 
cement also are used. 

A. L. B. says: I am building a small oscil
lating engine .  the cylinder having 1 Inch stroke and � 
Inch bore. I would like to make a double acting engine 
of It. for a small scre w steamer. Could you give me a 
simple way of making this ? A. Arrange the valve ao 
that I t  will admi t steam at each end of tbe cylinder al
ternately. opening the opposite end of the cylinder to 
the exhl10ust at the same time . 

F. S. J. asks: A few days ago I placed in a 
small phial a solution of water and sulphate of copper. 
I then added about 20 drops of sulphuric ac1d. which 
made the solution quite warm ; and having some am
monia near at hand. I added I t  also t o  the mi xture . by 
way of experiment. Immediately one'half (the upper) 
of the solution turned dark blue. with a hard white or 
cream·colored substance moving at the bottom of It.  I 
shook the bottle a moment or .0 when the dark blue and 
white substance entirely disappeared .  . The bot tle be
Ing now fu!l. I emptied about half of It out. and In Its 

. stead placed ammonia and spirits of turpentine .  wblch 
had the same effect at first as the ammonia In the former 
mixture;  but after shaking for some time. the mixture 
turned a bright green. but was not clear. A. The beat 
developed on the addition of the sulollurlc acid was due 
to Its entering Into chemical unIon with the water. You 
added the ammonia . It Is lighter tban the liquid. and 
only mingles with the upper surface. There the ammo
n1a ls ln excess.  The azure liquid Is the solution of ihe 
basic sulphate o f  copper In excess of ammonia . The 
solid part below the azure Is the basic .ulphate . where 
the ammonia Is  present not In excess . At the bottom 
the liquid Is  acid from excess of sulphuric acid. On 
sh akIng the bottle. the above· formed bodies redissolve 
In the sulphuric acid to form. sulphate of copper and 
sulphate of ammonia . The turpentine bad no efi·ect : tt  
was the ammonIa. The green turbidity was due to t h e  
b a s I c  sulphate ; If y o u  had added l e s s  ammonia. I t  
would h a v e  b e e n  a dense precipitate. If y o u  bad added 
more. It would have dISSOlved to an azure liquid. Do 
not waste time In making such mixtures: go th rouga a 
system&tlc course of quaUtatlve chemical analYSis . 

J. W. says: 1. I have a new cistern for 
rain water. The paint on the roof Is dry. Is the first 
filling of the cistern fit for use. or should It be pumped 
out and lllled a second time before usln!!, ?  Should It be 
ventilated. and bow ? A. The first filling of the cIstern 
might be fit for some uses and n o t  for o thers ; If you 
mean for drinking. we should say not. If tbe leaden 
pipe that snpplles the water from the roof Is of good 
size and Is not trapped by having Its lower end lu the 
water. this itself will give you ventilation ; but If you 
have an overllow pipe leading to a drain.  I t  should be 
trapped. 2 .  The tank I n  the roof of my house 16 lined 
with lead. and the pipe (leading some 35 feet) is  lead 
Is  water from the lead tonk. through lead pipe. good 
for cooking purposes ? A .  We should say that water 
standing In a lead-lined tank. and supplied through a 
lead pipe. was not good for cooking purpose s .  S. How 
long should I walt before moving Into a new house after 
the plastering and painting Is  finished ? A .  If the 
weather Is good and the house kept open to let the air 

be frequently cbanged. lt ought to be In a proper condl· 

tlon to be occupied In three weeks after the last coat of 
paint Is put o n .  

S. asks : What is the best method for test
Ing the percentage of chlortne In bleacblng powder ? 

Can you give me the name of 80me work where I can 

lInd speclllc In.tructlon8 relative thereto ? A. The 

most recent Is the 10dometriClal method, and I s  b.sed 

upon the fact that atloluUon 01 ehlotl'de of lime sepa· 

rate. the Iodine from a weak and slightly acidified Iodide 
of potassium solution.  the Iodine being quantitatively 
estimated by means o f  hyposul p h l t e  of sod a .  The t est 
is thus executed : 100 cubic centimeters (=1 b'rnwme) of 
bleacbln g p o wder soluti o n .  obtained by d1ssolvlng 10 
grammes of chloride of lime In 1 liter of water. are 
mlxe ol with 25 cubic centimeters of solution of Iodide 
of p o tassium acidified with dilute hydrochloric acid. 
The ensuing clea.r, deep brown colored solution is  treat
e d  with hyposulphlte o f soda solution until quite col · 
orless. The byposulphlte of soda solutIon Is composed 
of 24'8 grammes of that salt to 1 liter of water ; 1 cubic 
centimeter of this solution neutralizes 0 0127 gramme. 
of Iodine and 0 ' 00355 grammes of chlori n e .  

,V. J. N. W. asks: 1 .  I hear some men say 
that they can tell where a stream of water Is.  u n de r ·  
groun tl .  and within a foot or two o f  Its d e p t h .  by a 
forked switch which they hold In theIr hands.  Is this 
true ? A .  No. 2 .  I see that the locust deposits i t s  eggs 
In the t wigs of trees.  Why Is I t  that they c ome up o u t  
of t h e  earth and f r o m  w h a t  d e p t h  do they come ? D o  
they eat a nything whlle t h e y  s t a y  In the ground ? A. 
T h e  eggs of t h e  locust (cicada 8eptemdecim) are depos 
Ited In pairs In the terminal twigs of dltlerent speclc, of 
decIduous trees. especially tbe oak.  T h e  larva, hatch 
out In about six weeks a fter tbey are lai d .  a n d  drop to 
the ground, in which they ltve,feedlng on roots o f  trees, 
tor exactly seventeen yea.rs, the pupa state lasttng but 
a few days . Whoa about to tran sform Into the w i nged 
state they ascend to the surface. making cyl t ndrlcal 
burrows, firmly cemen ted and varnished 80 as to be wa . 
terproof. In low an d wet localities the pup", often ex . 
tend these g�llerles from four to six Inches above 
ground, leaving an ori fice of egress e V""n with the Bur� 
fac e .  In the upper end o f  the chambers t h e  punal can 
be found a waiting their approaching time of chan ge. 
They wlll then back down to below t h e  level of  the 
earth, and, issuing forth from the orifice,  will attach 
the mselves to the first object at han d ,  and undergo t hei r 
transformations in the usual minner. T h e y  issue from 
their burro ws 1 n  countless  mllHons,  in forests or " here 
forests were seventcfa y ears before . The singular 
nOise sounding like " Pharoah " produced by toe males 
In these camp meetings Is absolutely deafening . A f t e r  
depOSiting theIr eggs i n  t h e  twigs of trees, they 8(' o n  
perish. no fryod of a n y  kind being taken b y  them I n  their 
brief above-gro u n d  existence, nor do they fly far from 
theIr burro ws . They h .vo a1fferent periods In dlfi'ere n t  
localities : In t h i s  vlclnlty they appeared In 184:1 and In 
1860. and wlll appcar again In 1877. 

G. 1<'. P. says: 1. We are informed that 
hollow copper Itghtning rods are used in preference tu 
soUd ones, on account of conducting the electric i t y  
better, a l s o  t h a t  the hollow r o d  conducts  b e t t e r ,  as t h e  
atmosphere Is dam p  within the rod.  w.ltlch Is a b e t t e r  
conductor t h a u  metal . Is thl8 so ? I f  s o .  and the rod 
were smashed together In bentllng and turni ng the 
eaves, would it not render i t  dangero us ? Does not tlle 
current require the same amount of space to pass all 
the length of the rod as at the beginnIng ? I have n o .  
tlced s o m e  r o rl s  t h a t  were smashed nearly together 
where they were bent tn turning the ea ves and cornices 
does thh make any difference ? A .  A good materiai 
for constructing lightni n g  rods Is three quarter inch 
Iron. termin ating at tbe top In a gilt copper .rrow head 
very sharp, and In the earth with a large extent oi 
condncttng material . The metals are by far the 
best con ductors ; damp or moist air 1s very Inferior in 
comparison . 2.  Do rods running o n ly three or four 
feet Into the ground offer much protection to t h e  bulld
lUg ? A .  The house would probably be safer with out 
the rod. 

M. W. J. asks: Why is it that growing 
clover causes cows to s well ? I never hear sny com
plaInt of i t  swelling horses or hogs . I am told that It 
will swell sheep. }>'armers say that I t  is the gas that 
causes tbe c o w  to bnrs t .  It so.  what kin d of gas Is i t  
and what generates I t ?  Why I s  I t  that the second 
gro wth o f  clover. that Is.  the growth after the cutting 
o f  the first crop, " slobbers " horse!'! ? The first grow t h  
will not,  or at m o s t  very Uttl e .  A. I n  consequt'nce o f  
t h e  complicated d1gestlve, apparatus In cattle. I f  th e1r 
stomachs are excessively distended with green clover 
or other succulent or saccharine food, fermentation 
hkes place, the carbonic a.cld gas thus formed (some · 
ttmes In excess1ve quantity) distending .no! often r n p 
turing tb e stomaCh a n d  thus causing death. This re o 
suit Is often avoided by pun cturing the distended 
paunch with a fine trocar w1th a canula or a S lJ i rator 
needle, thus a llo wing tb e gas to escape .  Dry food ,such 
as Indian meal, sometimes causes death 1n ca.ttle if 
used In excessively large quantities : in their greedl. 
neB8, it  Is  swallowed dry, and, when wet in the s to m 
acl:. s wells and becomes a hard mass whIch I s  very dif
ficult to remedy. 

N. L. T. asks: 1. Can you inform me of 
some cheap and efilclent solution for the preservation 
of shingles o n  roors ? A. A solution of chloride of 
z1�C .  2 .  Can I construct a reliabl e lightning rod of 
iron , and what should be the s i ze of iron for such a 
rod ? A. Yes. About 1( of an Incb In diameter. 3. Is the 
conducting po wcr o f  a IIgbtning rod Injured by pa1nt. 
ini?', and will ordinary paint prevent Iron underground 
Irom rustin g ?  A No ; red lead m1ght be used. 4. Is I t  
sulllclent to extend the rod vert1cally I n t o  t h e  ground 
to a depth level with a creek. about ten rod. distan t 
from the house ? A. No . It would be better to e x t e n d  
your rod underground out i n t o  th e w a t e r  o f  the C l ee k .  
5 .  In my vicinity. t h e  lightning rods generally used art' 
made of copper and hollow. the metal being about y. 
of an Inch In thickness. and the rods about 1( of a n  
inch i n diamf"ter, e'Xtending into t h e  ground a i x  feet . 
Are these reliable In your opluion ? A. N o .  They ar� 
unsafe beca.u s e  there i s  not a B u:tllcient a m o u n t  o( roll 
conducttng- surface in contact with t h e  groun d. N o  
rod is really a safe conductor u n ] e ss tt  h a s  an ext e nsive 
amount of conducting material for its basc, or terminal 
In contact with the earth . 

J. W. S. asks: 1. Will galvanized iron Ull
dergo any chonge If exposed constantly to soapsuds ? 
A. Yes. but very slowly. 2. How can I make a varn1 s h  
w i t h  shellac which w i l l  not chip ofi' a f t e r  b e i n g  a p p l i e d  
s o m e  t i m e .  as I t  d o e s  when d1ssolved I n  alc uhol alon e ? 
A. Some recommend the addln&' to the varnish about 1 
tablespoonful of boiled linseed on to each p i n t  of var
nish; of course the 011 Temalns only I n  mech anical mix
ture . 3. Can I collect ozone In small quantities.  say 4 
or 8 0unce,'J, by displacemen t of water (as oxygen i8 
made)? If not. how can I o btain It ? A. No : It cannot 
be obtained separate from the oxygen or air from which 
It I s  formed. If a stick of phospborns moIstened with 
a few drops of water be placed carefully In a hottle of 
air. the slow oxIdation of the phosphorus IS a t tended 
with the production of ozone. In atout ODe hour this 
has reached Its maximum. when the phosphorus sbould 
be removed. otherwise the ozone odor will disappear 
Tbls ls one of the best methods ot obtaining It In small 

quantities, "Ithough very dllute. 
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P. T. R. says : In your article on chamele· 
ODS ( A.prl l 1 1 )  you are certainly i n  error when you 88Y 
that these curious little lizards are never eeen on this 
continent. I have often seen, i n  several of the South
ern Sta.tes, small lizards that a n s w e r  your descriptton 
o f  the chameleon In every respect. The peo ple resid
ing i n  these loc" U Ues ha.ve n o  other name for them but 
chamele o n ,  and I beHeve that they are right t n  s o  call 
ing thcm . A. S i r  RIchard O w e n ,  F . R .S . ,  saYtl : " Thts 
f8.l£l1y, whtch includes only t h e  stngle genus chamelf'o, 
contains about 18 known species,  81l lnb abitants of the 
old w o r l d , "  etc. And agai n : " It occurs tn all the 
northern parts of  Africa and alsQ in India ; it  has be
come naturalized in some parts of Europe . "  There are 
Innnmerable varieties of I1zard closely a l l i e d  to the 
chameleon Indigenous to this country ; especially tgua
nas and geckos, which have doubtless led to your Im 
pression . 

G. C. T. asks : Are you acquainted with 
any paf n t ,  p f gment, 8ubstance ,or solutton which can be 
a p plied to the weatherboarding of a framp. building 
with the etrect of renderin g It wholly or partially In · 
combustible ,  or at least capable of resisting the heat 
and tlames of a burning building 25 feet dIstant from It 
without Igniting ? A.  We do n o t  thmk It  is possible to 
render a wooden house perfectly firepr ')of. In regard 
to your o t h e r  questions,  It  must be evident to you that 
i t  would be improper for us to recommend particular 
manufacturers in these column s .  

C.  C. asks : What is  the best way to take 
the scs.le out of tutmlar or l o c o m otive bollers ? T h ere 
are several about here that have been runnfn g l n  l fme
s t o n e  or some o t h e r  min eral water j they arc thickly 
sca J e d  InI�fde,  and tberefore will not make steam well.  
A .  There are numerous compounds lD the market, which 
arc said to be ('fficacious in such cases . ny inserting a 
n o tice 1n our nu�iness  a n d  Personal columns,  you can 
noabtless open commun1cation with the manufactur-
l' r s .  

E. M. B. sayR :  I have a horizontal tubular 
b o l lc r l n  which tire goes under the shell and then through 
t h e  tub e s .  Would it saYe coal to p u t  a brIck lIoor with· 
I n  tJ inches of t ile shel l '8 front end,and 6 1nchcs from back 
end to keep the heat In the shell  of  botler. A.We would 
not recomme n d  the change . i f  t h e  boiler works well 
at presen t .  

J .  K. aBks : How are artesian wells made, 
and wha.t is t h e  'be s t  way of fixing them, in order to wa
t e r  stock ? A. The m ere fact of Inserting a pipe will 
not cause the wllter to tlow. It 1s  neccssary to bore un· 
tll  water Is renched that comes from a source higher 
than t h e  place where the well Is  made . 

H. J. I. asks : What is the rule tl:! calculate 
the pressure on a bydraul1c ram ? A. The p ressure on 
the ram if:! equal to t h e  pressu r e  per squa.re inch produced 
by th� pump,multtplted by the number of square inches 
i n  the cross scctton of the fam . 

.f . •  \. A. says : 1. . We lUlYe a fire engine 
thllt w i l l  thro w about 1.10 feet . Tile machi n e  h8S no v a 
c u u m  chambe r .  Will  I t  h e l p  her to put o n e  o n  P W i l l  I t  
be any a dvan tage,  find h o w  much ? T h e  p u m p s  a r e  6 
ill ches bore by 7 1nches stroke; suction 18 S>-f mches by 
1 .'1  f p e t  long. A. We would n o t  recommend 1 t ,  It thz 
p ump w orks satisfactori l y  .t present . 2 .  What I. the 
p l't' ssnre to the s q uare foot of gas that will raise water 
5Xi Inches in 8 bent tube X lnch t n  diameter ? A.  About 
�8 p o u n d s . 

O. J.P.says : We generally use here lift and 
force piston pumps for tanks in houseE',  bathing pur
p o � e s .  e t c  . •  but instead I would like to use two plunger 
pumps of 2?� Inches bore and 24 Inches stroke, with air 
v e H s e l s ,  and connected together, with the same acUon.  
I n  this c i se,  the pump will be about 200 feet from the 
river and 18 or 20 feet above the level Of the water.  the 
tank being 30 feet above the pum p s .  I fear that two 
plunger pumps could not be us�d as ad vantageou.· 
Iy a8 a pIston pump for liftin g the water. but I under· 
stand that the plunger pumps would force up the water 
more advantageo1.J1sly than a piston one. Am I rlght ? 
A. We thInk that the pIston pumps wtll give be tter sat· 
I sfaction in this CSE'e . Your other question i s  a profes
�Ional one and should be referred to an engineer. 

J .  H. W. asks : 1 .  Is it possible to transmit 
a moderate degree of press ure throuyh a h a l f  Inch gas 
p I p e .  15.000 to 20.000 feet long. by forcing compressed aIr 
Into one end ? Could the loss o f  power and the time 
required for transmtssion be calcuhl.ted ? A. Yes. You 
will tlnd some facts In regard to t'le matter in reports 
of operatIon. In the Mont C e nls Tunnel. publl,hed In 
En(jin efl'ing 8. few years ago . �.  Is the process of light
Ing street lamps by e!ee trlclty attended with ,uch a de· 
gree of expense (In tlrst eo.t and subsequent o perati on) 
as  to preclude its employment on the score of econo
my ? A .  We think so. 3 What would be the p robable 
a p proxfm�te cost of erecting the apparatus necessary to 
light t b e  5,000 lamps of Boston, Mass. , and what would 
p robably be t h e  annual working expense ? A .  We be · 
H e v e  the attempt was made some time ago ; and proba
bly b y  wri tIng to the authorltle • •  you can obtain the In· 
formation you deliire . 

W. P. S. nsks : Can you give me the di· 
mension s .  focal nistances, etc. ,  of t o e  lenses tor a won
der camera, as described In your paper of June 6 ?  A. 
T il .  larger your o bjectives. the clearer will be your pic· 
t ure . The convexity of t h e  �la8l1es depends much upon 
tae size o f  plc r..u re ut!s lre<i. Z ;\Yhat ltght 1 S  best where 
glt� c a n n o t  be obtained ? A. A coal 011 lamp has been 
used t o  advantage . 3 .  Would an extra lens between the 
I1ght and the photograph be .n a dvantage . and what 
should be Itr4 dlmenslons ? A.Yes,a cond enser ,thc larger 
the hetter. 4. What Is the next .tep In the education of 
a mechanical engtneer after a college course, and on 
what terms are learners taken Into machine shops and 
other engineertng e s c a. bllshments ? A. The next step Is 
to l a y  asIde the Idea that college cducatlon wlll gIve 
anyl hlng but a theorettcal knowledge, and to learn to 
do any menIal labor that a mechanIc has to d o  wtth all 
the strength and abillty be possesses.  On these terms, 
I f  h e  Is  fortunate. he will be admItted Into a noachlne 
• hop . 

J. C. K. asks : Is it inj urious to the water 
i n  I t: a d s e J yice pipes,  o r to thft pipes,  to lle In the same 
t rench r.. gas p I pes. the g •• pipe and water p i pe lyin g 
w i t h m  t nree or four inches of each other, and passing 
tltrough the same opening In a stone wall ? If so, what 
I s  the etrec t ?  A .  ::\0 ; there I. n o  reason why It should 
b e  injUl lous.  

C. F. B. asks : What are the velocities of 
Ught aud elec tricIty ? A. WheQt.tune gIves electrIcIty 
( o f  hIgh tensIon. such as atmospheric) a velocIty of 
.bout 288.000 miles per second. Light has a speed of 
ab out 190,000 miles p � r  second. 

J. K. asks : Does the sun, by shining on 
one 81de of a saw e very day for a len gtn of ttme, Injure 
I t ?  A. Ordln.rUy. we 81l0uld suppo.e not. We do not, 
however. know the clrcnmstances of the case to wbich 
you re fer . 

S. M. L. asks : 1. Can I keep the air out 
o f  a tube 20 feet long. 8 feet wIde. and l )i  deep ? 
Can 1 do It with an air pump ? What sIzed valve would 
be necessary, and what power would be required to run 
I t ?  A. Yeo. The sIze o f  t h e  Yalye Is n o t  the matter to 
be considered . A large aIr pump would answer.  2.  If 
the aIr were t , ken from an alrttght cylinder In which 
was placed a tlywheel runnlng at moderate speed, would 
the motion of the wheel create air again In the cyUnder? 
A. N o . 3 .  If a tube. open at one end. were placed with 
the open end In a chtern of water. could the .Ir be 
taken out of It  so as to create a p erfect vacuum ? 
Would air enter by the water at the lower end ? A. Va 
por of water and air tran.plrlng through the water 
would prevent obtaining a p erfect vacuum. 4 .  Plesse 
na.me some good work on air pump s .  A. Consult a 
work on natnral phllosophy, Ganot's " Physics," for e x 
ample. 

T. J. K. asks : What is the best materinl to 
put on a carpet when sweeping I t ?  A .  Try s p e n t  tea 
leaves .  

H. W. asks : 1 .  Will scrap zinc d o  t o  use 
In a Hill or blue vItriol battery ? A. If melted and cast. 
ye • •  2 .  What sized cyU nder do I want to make . 1 ·6 
horse power engin e at 30 Ibs . pres.ure ? A. A cyUnder 
2 Inches dl.meter by 6 Inches stroke.  making 60 revolu· 
tlons per mlnute ,wlll glye just oyer l·6 of a nomInal horse 
power. 

C. L. F. asks : HClw can I determine the 
azimuth angle, or the variation of the magnetic from 
the true merIdIan ? A. By the decUn.tlon compass.  

E. B. W. asks : What is the rule for find
Ing the hlght to whIch a stream of water will be thrown 
through a nozzl� 3 1 nches diameter at varying preH ures 
tnthe water maIn l A. We must refer you to some good 
treatise on hydr8ultcs fbr an answer to your quest1on,as 
i t s  c o n s i d eration would occupy �-too mueh space for 
t h es e  columns. We have discussed some o f  t h e  pOints 
in our arUcle o n  " Fricti on of Water on PIp e s , "  p. 4R, 
vol. 29 . 

H. j,. W. asks : W hat is the best equilibri. 
urn slide valve ? A .  We do not recommend special s r. 
tlcIes of manufacture in these columns. 

M. C. S. aRks : What are the chi ef obj ec· 
tions to an tron or steel ra.n whose under side Is wrought 
1nto a series of arches or curve s ,  designed to span the 
spaces between the ties? The top or tread of the ratl Is 
to be horizontal as now, b u t  the underside curv e d ,  ex
cept where I t  rests upon tile ties.  A. We scare ely think 
that the ch.nge Is  very de.lr.ble .  

C. R .  asks : Will a spring made of the best 
sprIng steel be atrected If placed In the steam chest of 
an eng1ne ? If so,  i s  there any metal or alloy that wnl 
restst the most i n tense heat o f  Rteam and reta1n its or
fginal form ? A.  Springs exposed to hfgh pressures and 
temoeratures are apt to become weake ned.  We do not 
know of anv hetter material than steel. 

G. M. R. aSKs . Who compose the American 
SocIety of CIvil Engineer •• what I. the object of the 
SOCiety,  and what formalities are n ecessary to becom e 
a member Of thIs .oclety ? W hat .. re the time and place 
of theIr meetings and are the meetings public o r  n o t ? 
A. It numbers the principal engineers of the coun try 
among Its members . By addressIng the secretary ( M r .  
G .  LeverIch . 6 3  WIlliam street.  New Y o r k  city) . you 
can obtain full I n f orm.tlon I n  regard t o  your o ther 
questions . 

F. W. B. asks : 1. Would there be a demand 
for a double engtne. h.Ylng osclllating cyllndcrs. and 
provided wIth a reversing attachment ? A. There are 
Buch engines in the marke t .  2 .  Is an oscl11at1ng engm e ,  
w i t h  a gi ven h ead of stea m, Inferior to an engine whose 
cyUnders do not oscillate ? A .  N ot necessartly. 

A.asks : 1 .How can gutta percha be fastened 
to ordInary sole leather 1 A. By using gutta percha 
dts,olved In naphtha as • cemen t. 2. Will It wear as 
long .s sole leather ? A. N o . 3 .  Will I t  melt with or· 
dlnary sun heat on the sIdewalk ? A .  It will soften In 
summ e r  w eather. 

P. P.  W. asks :  If the pressure is greatest 
on the bottom of a bOiler. how does an Inject o r  work ? 
A. We do not see the c onnectIon between t he two. A. 
to your other question : According to general u8age � a 
corner buildIng Is on the street on which the main en. 
trance opens. 

G. W .  M.- Your questions are too compre· 
hemitve to b e  ans wered in these colUmn s .  You will find 
the tllght of bIrds fully explained In Pettigrew· . . . Ani· 
mal Locomotion. " 

E. B. K. says : I have a small t elescope 
con structed on the prIncIple of the compound mIcros·  
cope. with acbromatic obj ect gl.ss 1 %  Inche, In dlame· 
ter and 13 Inches focu.. Eye·plecc consIsts of 4 Iense, . 
Can I obtain a hIgher power by nslng an achromatic o b .  
J e c t  glass of 30 Inches f o c u s  and 2% Inches dIameter ? 
A. Yes . 

J. S. asks : How can I cut moss agates and 
cornellans ? A .  By means of a bl.de of .oft Iron and 
diamond dust. Copper Is .ometlmes used In place of the 
iron . 

S. D. L. asks : 1. Is there any difference 
between a s tereopticon and a magic lantern ? A. No. 
2 .  Can colored photographs be used In them ? A. Yes . 
3. Can pho tographIc negative. be u.ed ? If so.  h o w  can 
they be colored ? A. Rc.d dIrections for coloring pub· 
lI.hed on p .  397, vol �6. 

D. G. asks : 1. What is the process of pol. 
ishfng paint, as tt Is done on carriage work, whertl no 
brush marks are to be seen ? A. CarrIage palnttng and 
varnIshIng are processes much too compllc.ted t o  be 
rlescrl bed in these column s .  Sec M .  Arlot's work,  fre · 
quently advertlsed In our page s .  2. Wn.t causes paInt 
to crack ? Is It  the use of too much or too little oil ? 
A.Too Ilttl�. 

S. says : If spiritualism is a humbug, how 
can yo", account for such men 88 Croolres,  Wallace and 
Edmo.nds belleYlng In It ? A .  Spiritualism I .  no more • 
humbug than Is hydrophobIa. Both phenomena have 
cept.ln points of resembla nce . Both appear t o  he af· 
fections of the nervous system, resultIng from some 
80rt 0 1  action upon the n erve centers. How this action 
I S  Induced I s  net positively known ; but there I.  evl· 
dence to show that a. mental impression ,  a whim, or the 
I magln.tlon of the Individual. may be a sutllclent cxcl· 
tlng canse. These diseases. and their multitudInous al· 
lteb,  nervous d180rders of all kinds, are not respecters 
of person s .  They att.ck .il cla.se •• the le.rned and the 
Ignorant ; but th e earliest and easIest victims are gen· 
e rally f ound .mong Individuals of weak or bad phy sical 
condition • • 

T. A. C. says : Tell D. S. H., whom you an· 
swer at he.d of IIrst column. p. 27, to cover the face of 
hIs p ulley with le.ther to keep hIS belt from slipping. 
He can put It on with t.Cks or very small nails. Flesh 
eldes together 1 think, work best .  

MINERALS, ETC.-Specimens have been reo 
ceived from the following correspondents, and 
examined with the results stated : 

R. R. R.-No. l is tlnely laminated mIcaceous schl.t . 
conta.ining, as faras can be determined from such small 
pieces, 'lodules of Impure steati t e .  No . 2, heavy spar 
or barit e .  The .peclllc graYlty of the specImen enclo.ed 
is 4 ' 4.  No . 3 , limonite,  containing on an average from 
80 to 85 per cent oxIde o f  Iro n .  No. 4 .  magn e t t t e .-R.L. 
W.-N o .  1 ,  on analYSiS,  was found to contai n a l i ttle 
stIfca and insoluble matter, the remainder b e t n g  carb o 
n a t e  o f  lime . I t  I s  not a. hydra.ulic I1me s t o n c .  Pro p e r ·  
Iy burned I t  w o u l d  be c o n verted Into quic klime . N o . 2 
Is llbrous gypsum. -J. W. T . - We com pared the pow· 
der,for polishing purposes,wtth rouge ,the fi n e s t  French 
emery psper, and Bath brick. It I s  a medium between 
rouge and French emery paper, being 1nfertor to rouge, 
and much superIor to the emery. It Is J u s t  equal to 
Bath brIck, which It closely re.emble. I n  color.  An 
emInent opticIan ob.erves that It  might b e  used by 
nIckel platers .-A. M. B.-No . 1  Is  iron pyri t e s .  N o . 2 Is  
hepatic pyrItes. I n  WhIch the sulphuret has been con·  
verte d  Into oxIde o f  Iron.  

F. E .  T. says : Piles driven in salt water on 
the southern c oast are v ery soon destr o y e d  by worms 
They mlght be protected by m et.1 sheathIng. but that Is  
too expensi ve·. Is there any method known , both cheap 
and effectIve,  of  securing wood against  the attack� o f  
the s e  worms ?-J .  C .  G .  asks : H o w  c a n  I burnt sh brass ? 
-J. S. N . •  sks : H o w  can I straIghten a rIlle barrel ?-E . 
H. B. aRks : H o w  is r a w  w o o l  prepared for dyeing with 
indfgo blue ?-T . H .  R .  asks : How can I wash a chamois 
shirt without shrinkIng o r  I D j urlng I t  ?-H. L .  K .  asks : 
How are white rubber hand stamps made ? What kInd 
of molds are used,  a n d  what ktnd of rubber ? H o w  is  
tho rubber meltedP-E. K. �!. asks : How are t h e  rubber 
band. of dltrerent sizes .old by stattoners J oIned to· 
gether ? The j o int o r  seam i s  qutte levell and 8 S  strong 
as any other part.-H. B. S. ask. : What materl.ls are 
used In the mg,nutacture of fire br1ck!!, and what i s  the 
u,ual method o f  theIr manufacture ?-H . E. K .  a.ks : 
What Is the best  way to make putty Of t h e  colors 0 1  
dltrerent w o o d s  (walnut.  a s h .  e t c . )  ?-L . H .  asks : What 
wtll prevent pastel colors from being rubbed ?-G.H.M . 
asks : What part of a horse power Is an eIght day clock 
spring ? What Is the weIght of a four horse power en· 
gln e ?-W. C .  L . •  ay. : The front wheels of II w.gon are 
3 feet 10 Inch es hIgh. and the hInd wheel. � feet 4 Inch e s  
hIgh. or the front w h e e l s  are 4 f e e t  a n d  the h i n d  wheels 
4 feet 6 Inches. What Is the rule for setttng the axle,.nd 
.hould the hlud axle be any longer than the fore ?-W. 
F. W. ask, : 1. What I s  the rule for computing the horse 
power of an overshot water wheel,  of 18 feet dIameter, 
width 0 1  buckets 4 fe e t .  depth 18 Inches by ayerage of 
3)i Inches.  wIth a 10 Inch run . makIng 64 buckets t o  the 
wheel? 2. What is the meaning.of the word O J  rage s," 
u.ed by machini sts ? S. Will crawfi.h work In soft slate? 
Do they go a n y  deeper than to tile gravel  P 4 .  WlIl l t l n· 
j ure bolting cloth to wash I t ? 

We shall be glad to receive replies to the 
above for publication.  

COMMUNICATIONS RECEIVED. 
The Editor of the SCIENTIFIC A�[EnICAN 

acknowledges, with much pleasure, the reo 
ceipt of original papers and contributions 

upon the following subj ects : 

On Feathered Arrow Heads. By H. C. Lt., 
by T. L. W., and by A. H. I. 

On a Balloon Device. By L. A. 
On the Dress of Women. By F.  M. S. 

On Bursting and Explosion of Boilers. By 
J. M. 

On the Boiler Explosion at Geddes, N. Y. 
By D. 'f . 

On the International Rifle Match. By E. 
H. P.  

On the Chances of War. B y  W .  W. H. 
On the Interior Angles of a Polygon. By 

c. E. 
On a Small Steamer. By J. F. K. 

Also enquiries and answers from the follow· 
ing : 

J .  A . C . -C . M. C .- W .  C .-H. L. )L -C. E. J .-.LE . Jr.  
-D . B .  B . -T. M . C .  

HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fail to ap· 

pear should repeat them. If not then pub· 

lished, they may conclude that, for good rea· 

sons. the Editor declines them. The address 

of the writer should alway s be given. 

Enquiries relating to patents, or to the pa. 

tentability of inventions, assignments, etc., 

will not be published here. All such ques· 

tions, wh"n initials only are /l iven, are thrown 

into the waste basket, a� it would fill half of 

our paper to print them all ; but we generally 

take pleasure in answerin g  briefty by mail, 

if  the
' writer's address is given. 

Hundreds of enquiries analogous to the 

follo", ing are sent : " Plpase to inform me 

wlwr(' I can buy sheet lead, and the price '/ 
Whert' can I purchase a good brick machine '/ 
Whose stpam engine and boiler would you 

recommend '/ Which churn is  considered the 

best ·/ Who makes the best mucilage ? Where 

can I buy the best style of windmills ?" All 

such personal enquiries are printed,as will be 

observed, ill the column of " Business and 

Personal," which is specially set apart for 

that purpose, subj ect to the charge menLioned 

at the head of that column. Almost any desired 

information can in this way be expeditiously 
obtained. 

[OFFlClAL·l 
Index of Inventions 
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Letters Patent of the United State. 
WERE GRANTED IN THE WEEK ENDING 

June 23, 1874, 
AND EACH BEARING THAT DATE. 
[Those marked (r) are rels.ued paten ts. J 

Acid. making carbonIc.  H. Belns . . . . . . • • • • . . . . • • . . •  152.269 
Air and steam brake coupling. S. Rhinehart . . . . . .  152.413 

Alarm. burglar • •  1. H. Whltelegge . . . . . . . • . . . . . . . . . .  15�.31O 
AnYiI . reversi ble.  B. A. ElItBon . . . . . . . . . . . . . . . . . . . •  152.351 

Awl h.ndle.  S. Henry . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  1 52.228 
Bag tte. A. Lodde . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . • .  152.,36 

Bale tte.  cotton. A .  A. Goldsmith . . . . • • • . • • • • . . . • • •  152 . 362 
Bale tte . eotton.  G. W. Scott . . • . . . • . . . . . . • • • • • • • . . .  152.424 
Bas'Ifnet,  f,Jldlng, S . M . H ogan . . . . . . . . . . . . . . . . . . . . . .  152,281 
Bay onet fastenln�. R. P. Beals . . . . . . . . . • • • . • . . • . . . .  152.320 
Bedstead. J. B. French . . • . . . . • . . . . . . . . . . . . . . . . . . . . . .  152.357 
Bed stead. J .  L. H.ven . . . . . . . . . . . . . . . . • . • • . . . . • • • • . .  ).'2 .S70 

Bee hlYe. J. G. Gwal oney . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.366 
Belting, l e ather, C .  Munson . • . . .  , . . . . . . . . . . . . . . . . . . .  152 ,402 
Boat, aeri al, D .  L. Rhon e  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152,4 U 

Botler. steam. C .  A. Clark . . . . . . . . . . . . . . . . . . . . • . . . . . •  152.275 
Boot soles,  trimming, R. C.  Lambart . . . . . . . . . . . . . . .  15�1S88 
Bottl t- s ,  covering heads of, Boeklen et al . . . . . . . . . .  152.325 
Box, butter-preserving, etc. ,  Gillett & Hartshorn 152,223 
Brewers, m a s li 1ng machine for, A. Neuboeker . . . .  1 52 ,403 
Bricks, ename ling', D. W. Cl ark . . . . . . . . . . . . . . . . . . . .  152 ,213 
Buc k l e  for c l o t h i n g .  E. B. Schn .be l . .  . . . . . . . . . . . . .  152.423 
BUtlfllllg.  tlrepro of,  E. F. C o o k  . . . • . . . . . . . . . . . . . . . . .  152.340 
Burner,  gQ 8 , .J . W .  Grah am . . . . . . . . . . . . . . . . . . . . . . . . .  15'l,225 

B llrLer, vapor, F .  A. Su.wyer . . . . . . . . . . . . . . . . . . . . . . . .  152,420 
Burner. elec trIc I Ight lng. A .  T. Smith . . . . . . . . . . . . . 152 .4�7 
Can for cooling milk,  G . 'V. Fluke . . . . . . . . . . . . . . . . 152,284 
Canister, tes,  R. R. Lg,wren ce . . . . . . . . . . . . . . . . . . . . . .  152,293 
Car standard, A. Pennebacker . . . . . . . . . . . . . . . . . . . . . .  1 52 ,408 

Car axle box. S. R .  Hughes . . . . . . • . . . . . . . . . . . . . . . . . . .  152 .377 
C.r brace" bendIng,  S. Rlgby, 3d . . . . . . . . . . . . . . . . . . .  1 52.·116 
Car bra k e ,  ranway. G. A. Beach . . • • • • • • . . . . . . . . . . . .  lf2.319  
Car.  freIght.  D .  �' .  Van Llew . . . . . . . . . . • . . . . . . . . . . • • •  1 52 .439 
Car s prIng, A. 1\liddl e t o n ,  Jr . . . . . . . . . . . . . . . . . . . . . . . .  152,398 
Car. stock. H . l'urdy . . . . . . . • . . . . • . . • . . . . . . . • • • . • • . • • •  152 ,409 
Car •• duor for graI n .  H. Purdy . . . . . . . . • . . . . • . . . . . . . .  152.410 
Car p e t s ,  screw for !Stair, M. KrickI . . . . . . . . . . . . . . . .  If,2,�87 

Carriage. chlld·s. J. A. Crand.ll . . . . . . . . . . . . . . . . . . .  152.278 
Carrlage, child's, G. Mantcnssen . . . . . . . . . . . . . . . . . . .  152,298 

Cartridge box. P . •  J .  Quln .. c . . . . . . . . . . . . . . . . . . . . . . . . 152.4 1 1  

Cartridge, fi r e  arm, W. S. S m o o t  . . . . . . . . . . . . . . . . . . . .  152,423 
Cartrldge · l o adlng machine. C. H .  Webb . . . . . . . . . .  152 26H 
Carts, end gate for dumptn�, .J. Sweeney . . . . . . . . . .  152.433 
Cellul oids. etc . . moldIng. ! .  S. & J. W. Hyatt . . • . . .  152.232 

Chair seat needle,  n. <...: . Mosher . . . . . . . . . . . . . . . . . . . .  152,407 
Checks, etc., dIe for, R. B .  CarRley . . . . . . . . . . . . . . . . .  1:12,329 
Churn, George & Stutzman . . . . . . . . . . . . . . . . . . . . . . . . . 152,361 
CIgar buncb machine, C. Wlndrath . . . . . . . . . . . . . . . .  152,4J6 
Cigar case, J . H .  Tllwing . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152,2�8 
Clock lockwork. F. Kroeber . . . . . • . • . . • . . . . • • . . . . . . .  152.29 
Clotb-meas uring mach i n e ,  W. �L Keyes . . . . . . . . . . .  U 2;�34 

Cloth es dryer. A. F. Stowe . . . . . . . . . . . • . • • . . . . . . . . . .  152.131 
Clothes wringer, W. A. Sharpe . . . . . . . . . . . . . . . . . . . . .  152,425 

Coifee, extrac ttng. R. B. Cnderhtll . . • . • . . . . . . . . . . • .  15t.S09 

Cotlee for tran sportatton.  T. H . Berry (r) . . . . . . . . .  5.933 

Co okmg apparatus, 2\1 . A. � e o t t  . . . . . . . . . . . . . . . . . . . .  1 52 ,306 
Copy holder. D. T. H all  . . . . . . . . . . . . . . • • . . . . . . . . . . . . .  152 .226 
C8rk cutttng mach I n e s ,  E. O. Schartau . . . .  152,421 , 15:�.422 
Corset. J. C .  Cook . . . . . . . . . . . . . . . . . . . . . . .  ; . . . .. . . . . . .  152.341 
CultIva tor. L.  J. DavIs . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  152 343 
C u l tivator a n d  stalk cutter, l{. P. Rogers . . . . . . . . . 152,n7 
C ultlyat or, cotto n ,  P. D. Hobb i n s  . . . . . . . . . . . . . . . . . .  152,304 
Curry comb. T. J .  Hutchins . . . . . . . . . . . . . . . . • • • . . . . . .  1 52 290 
Curtain fixture, L .  Bradbury . . . .  : • . . . . . . . . . . . . . . . . • .  152,271 

C u ttcr. mcat. S. Gable . . . . . . . . . . . . . . . • . . . . . . . . . • • • . . .  152.358 
Cutter, straw, J. A. Cornish . . . . . . . . . . . . . . . . . . . . . . . .  152 ,342 
Dams . device for b uildIng. E. Bell . . . . . . . • . . . . • . . . . .  152.32� 
Derrick, portable, H. Donnelly . . . . . . . . . . . . .  _ . • . . . . •  152 ,3J9 :" 
Desk.  school. W. P. Goolman . . . . . • • . • . . . . . . . . • • • . • .  152 .224 
Drawing boald.  C. Poor . . . . • . . . . . . . . . . . . . . . . . • • • . . . •  152 . 303 
Dray. C . M .  M urch . . . . . . . . . . . . . . • . . . . . . . . • . • • • • . • . • • •  15�.2H 
Drill. seed.  J. H .  Arney . . . . . . . . . . . • . . . . . . . • . . • . • • • • • •  152 .3 15 
Drtl1  te e t b .  Linnell & Parker . . . • . • . • . . . . • • • • . . . . . . . .  152.294 
Dyeing wIth Indigo. Oldroyd Bt al . • . • • . . . . . • • • • • • . •  152.404 

Egg carrier. W. O.  Stronb . . . . . . . . . . • . . . • . . . . . . . • • • . •  152.432 
Egg hat ch1ng apparat uE!,  J .  Stone . . . . . . . . . . . . . . . . . .  152 ,430 
E l evator, h o g ,  ",.. . E. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . .  152,382 
Engine an d pump YalYe . A. J .  Loretz . • • • . . . . • • . . .  152,237 
Eye and lung protector, G. A. Croflltt . . . . . . . . . . . . .  152,t15 

Fauc e t ,  .1.0'. l\l essmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152,397 
F e a ther renovator. W. H. Elliot . . • • . . • . . . . • . . . . . . . .  152 .. �2 1 

�'ence, ba.rbed wire,  J. Haish . . . . . . . . . . . . . . . . . . . . . . .  152 .368 
Ferltl izer.  H. A. P. Lls'.g.ry . . . . . . . . . . . . . . • • . . . . . . •  152 ,389 

Flber·.eparattng machine. W. M. Hughes . . . . . . • • .  15�.�89 
Fil e  arm, breech lo.dlng. L. Gul neuf . • • • . . . . . . . . . .  152.365 

Fire arms, cartridge tor, 'Y . S.  Smoot . . . . . . . . . . . . .  15:.!,428 
Fuel from c oal SIIlCk, I. McCormack . . . . . . . . . . . . . . .  152,895 
F u rnace. hot air. E. H. Camp , . . . . . . . . . . . . . • • . • . . . . .  152,214 
Furniture fastening, Haven & Knight . . . . . . . . . . . . .  152,371 

Gage cook. H. A. Clinton . . . . . . • . . . . . . . . . . . . . . . . . . • .  152,337 
Game app aratu • •  H.  L. CrIst . . • • • • • . . . . . . . . • . • . . • . . •  152.279 
G a. s  manufacture, I. KendricK . . . . . . • • • . . . . . . . . . . . . .  152,383 
G •• retort. port.Ole. C. J. Eame' . . . . • • • . • . . . . . • • . .  152 .220 
Gate, farm . G. Hoskins . . . . . . . . . . . . . . . . . . . . . . . . . . • • . .  152.28R 
Gear cutting mach i n e .  ::\. T. Mlrapelx . . . . . • • . . . . . .  152.400 
GloYe. gaun tlet. E .  V.  Whita!;.er . . . . . . . . . • • . . . . . . . . .  152.265 

Gloves, die for cutting, J . Haag . . . . . . . . . . . . . . . . . . . .  152,367 

Gra1n bInder, J .  Garrard . . . . . . . . . . . . . . .  H . . . . . . . . . . . .  152.8�9 
Grain ing roller, J. Cllrr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1521�12 

Gra t e  bar, gang, J. C. Kilgore . . . . . . . . . . . . . . . . . . . . • .  15� . � 86 

Grinding and poll,hlng wheel.  W alters et al • • • • . • • 1 52.442 

Grinding carpenters' sq uare s ,  C. S. Bement . . . . . . .  152,328 

Harne, SmIth & Burr (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 .929 

Hammer, atmospheric, ",.. . Manson . . . . . . . . . . . . . . . . .  152,891 

H ammer, atmospheric power, W. Manson . . . . . . .  152 3PO 

Harvester. E. L. H u t chinr,on . . . . .  : . . . . . . . . . . . . . . . . . .  Hj2,3�9 

narvester dropper. D. B. & J • •  J. BrownIng . . . • • . .  1 52.211 

Hatch • •  elf· eloslng. G. C. Howard . . . . . . . . . . . • . . . . . .  152 .3'76 

Heater, feed water,  R. Garstallg . . . . . . . . . . . . . . . . . . .  152,860 

Heattng apparatus. G. Steven • . . . . . . • . . . • . . . . • • • . . .  151.429 

Hinge, spring, A. Acker (r) . . . . . . . . . . . . . . . . . . . . . . . . . !l .282 
Hog ringIng al'd markIng. P. Llsteman . . . . . . . . . • . •  1 52.295 
HOg8 watering tan h.. for, G. A .  Carter . . . . . . . . . . . . .  I fl2,!{SO 
H OIS ;. hydraultc.  M. L. Bassett . • • • . . . . . • . . . . • • . . . . . 152 209 
Horse bltnder, J .  W. Kennedy . . . . . . . . . . . . . . . . . . . . . .  1 52,384 

Horse hay fork. W. R. Reed . . . . . • . . . . . . . . . . . . . . . . . .  152.412 

. '1orse power L .  R .  Faught . . . . . . . . . . . . . . . . . . • . . . . . .  152,222 

Horses. rele;Sing,  H. Bragg . . . . . . . . . . . . . . . . . . . . . . . .  152 ,��2 

Hor.eehoelng harne.s.  J Clarrldge . . . . . . . . . . . . . • • .  152,2 .6 

Horseshoes.  m aKIng. J. Ru •• ell . . • . . . . • . . . . • . • . • • . .  152 .252 

Hose hydr.ullc. E .  A. Street (r) . . . . . . . . . . . . . . . . . . . 5 .930 

Ice n:.chlne. B. F. Tea! . . . . . . . . . . . . . . . . . . • . . . . • • . . • . •  152.485 

Indicator. station , J . F. Kettell . . . . . . • • . . • • • • . • • • • • .  15�,3l5 

Iron and steel. m.klng • .  W . BusllaeU . • • • . . . . • . • • • . . •  152.326 

IronIng boaro. Loper & D y .s . . . . . . . . . . . . . . . . . . . . . . . .  152,296 

Jol.t seat, W. H. Drake . . . . . • • • • • • . • • • • • • • • • • • • • • . • . • 152,283 
Journal bearing. D. C. Clough . . . . . . . . . . . . . . . . . . . . . . 152,277 
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Key ho le gu.rd. G. W. B.er . . . . . . . . . . . . . . . . . . . . . . . .  '152.316 

Key 1I0le guard. G. W. B.er . . . . . . . . . . . . . . . . . . . . . . . .  152,317 

Key IlOle gu.rd. H. Essex . . . . . . . . . . . . . . . . . . . . . . . . . . .  15�.352 
L.mp extInguisher. W. W.gner . . . . . . . . . . . . . . . . . . . . 152.441 
Lard, etc. , cool tng, R. B. Ba.ncroft . • • • • • • • • • • • • • • • •  152,208 

Lard, etc. , renderiDg. A. Broadnax (r) . . . . . . . . . . . . .  5,�25 
Last fastener. M. E. BrIggs . . . . . . . . . . . . . . . . . . . . . . . . . .  152.210 
Latch, l'everatole, Hamill & Cluett . • • • • • . • . • • • • • • . •  152,869 
L.undrles. bluing p.ckage for. A . M. V.n Ller . . .  152.433 
Lightning rod. J. M. Mott . . . . . . . . . . . . . . . . . . . . . . . . . . . 152.242 
LOCk, seal, J. S. Lorimer . . . • . • • • • . • • • • • • • • • • • . • • • • • •  15:.!,297 
Locomotive link block. W. A. Alexander . . . . . . . . . .  152,268 
Locomotive .moke .t.ck. Ro •• & McIntosh . . . . . .  152.418 
Loom shuttle. C. K. S.wyer . . . . . . . . . . . . . . . . . . . . . . . . .  152.419 
Loom shuttle. Q A. Washburn . . . . . . . . . . . . . . . . . . . . .  152,443 
Loom temple. J .  Hlr.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.2t9 
Loom temple. V. J.ggl . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152,331 
Lounge, extension, C. Streit (r) . . . .  o • • • •  • • • •  • • • • • •  5,931 
Mashing machine. A. Neuboeker . . . . . . . . . . . . . . . . .  152,408 
Measurlngmachlne. cloth. W. MeK. Keye . . . . . . . . .  152,234 
Medical compound. J. C.rnrlck . . . . . . . . . . . . . . . . . .  152.327 
Met.l from ore. extracting. D. Mindeletl' . . . . . . . . . .  152.399 
Mater, watt'r, J. Lewis . . . . . . • • . . . • • • • • . • • •  0 • • • • • • • • •  15�,2,)5 
Motor. compres.ed air. J. Grl.com . . . . . . . . . . . . . . . .  152.285 
Motor. water. Coate. and Kennedy . . . . . . . . . . . . . . . .  152.338 
Nut lock. D. W. De Fore.t . . . . . . . . . . . . . . . . . . . . . . . . . .  152.344 

Nut lock. C. W. Pentleld . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.249 
ObservatorY, Bubmarlne, T. Shaw . . . • • • • • . . . . . . . . . •  152,253 
O, ler. D. H .  ChamberlaIn . . . . . . . . . . . . . . . . . . . . . . . . . . . 152,332 
011 ••  dlsttl latfon of. S. V.n Syckel . . . . . . . . . . . . . . . . . 152.440 
Ore wa,her. A. He.therlngton . . . . . . . . . . . . . . . . . . . . . .  15.,227 

Oven, hot blast, H. Essex . . . . . . • . . . . . . . . . • • • . . • • . . . •  15�,8,j8 
Packing. pl.ton. S. E. and 1. Y. Chubbuck . . . . . . . . 1fj2,385 
Paper machine. C. W. Cronk . . . . . . . . . . . . . . . . . . . . . . .  152.216 

Paper. calendering. O. D .  Murray . . . . . . . . . . . . . . . . . .  152.245 
Pavement. wood. P. H . McCauley . . . . . . . . . . . . . . . . . .  152.299 
Photogr.phic buth. R. NewelL. . . . . . . . . . . . . . . . . . . . .  152.�46 

Planer, hand, J. P. Grosvenor . . . . . . . . . • . • . . . • . . . . . .  152,864 
Planter, corn, J. W. Simpson . . . . . . . . . . . . . . . . . . . . . . .  15�,807 
PUnter, eorn, R. S. Tallman . . . . . . . . . . . . . . . . . . . . . . .  152,434 
Planter, corn tt.nd cotton, C. Domschke . . . . . . . . . . . .  152,'282 
Plow. E. Wiard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.445 

Plow. ditching. W. B. Tichnor . . . . . . . . . . . . . . . . . . . . . .  1;�.436 
Plow Irons ,  con�truct1on of, G. Moore . . . . . . . . . . . . .  152,240 
Press, screw, N . and  C . Dubrul . . . . . . . . . . . . . . . . . . . . .  15t,S50 
Propel1er, steering, W. H. Mallory . . . . . . . . . . . . . . . . .  152,288 
Puliey block • •  elf·blD ding. J. Bird . . . . . . . . . . . . . . . . . .  152.270 
Pump oarrelB, lining for, L. B. Brown . . . . . . . . . . . . .  152,273 
Pump for windm1ll" l .  H. P.lmer . . . . . . . . . . . . . . . . .  152. 10 1 
Pumps. drop valve box for. J. Tingley . . . . . . . . . . . .  152.259 
Puriller •• bolt for middlrhg •• J. W. WIl.on . . . . . . .  152.812 
Pyroxylin. molding". J .  W . •  nd I. S. Hy.tt (r) . . . . .  5.928 
RadIator. steam. J .  McCarthy . . . . . . . . . . . . . . . . . . . . . 152.394 
Ra.1lway crossings, gtlte for, E. Ridge . . . . . . . . . . . . .  152,4 1 5  

R.llway .wltch. G .  W. Paine . . . . . . . . . . . . . . . . . . . . . . .  152.405 
R.ke. hor.e hay. J. Hollingsworth . . . . . . . . . . . . . . . .  152,230 
Ribbon roller. J. Beck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152.321 
Roollng tile. tllumln.tlng. T. Hyatt . . . . . . . . . . . . . . . .  152.380 
Sond papering m.chine. McBride & Brenizer . . . . .  152.393 

Saw. J. T. Tunl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.437 

Saw, d Iamond, J. D Husbands, Jr . . • . . . • • . . . • . . • . .  152,378 
6aw gummer, J .  W. Mixter . . . . . .  : . . . . . . . . . . . . . . . . . .  152,3C2 
S.w, hand. H. Dlsston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.847 

Sawlng .pparatu •• pile . T. Sh.w . . . . . . . . . . . . . . . . . . .  152.426 

S.wlng m.chlne. D. Maler. Jr . . . . . .  o o  . . . . . . . . . . . . . . 152.392 
Separator, grain, D. D. Dickerson . . . . . . . . . . . . . . . . . . 153,315 

Separator, guin, F. Johnson . . . . . . . . . . . . . . . . . . . . . . .  15�,29 1  
Sewer and .tench trap. H. H. young . . . . . . . . . . . . . .  152 ,419 
Sewer tr.p. H. H . Young . . . . . . . . . . . . . . . . . . . . . . . . . . .  152,450 
Sewing machine. D. W. G . •  nd E. Humphrey . . . . . 152.2 11 
Sewing mach me, M. G. Turner . . . . . . . . . . . . . . . . . . . . .  15'l,260 
Sewing maclline .ttaellment. F. Henry . . . . . . . . . . . .  152.374 
Sewing machine caster, G. B. Morton . . . . . . . . . . . . .  152,54 1 
Stlwtng m .. cblne emoroiderer, C .  H. Palmer . . . • . .  152,248 
Sewing machine neeale groove, G. H. Dhnond . . • •  : 15'�,346 
Sewing machine rutHer, Sie vers & Hildebrand . . . .  15'l,25J 

Sewing table. fling & Land . . . . . . . . . . . . . . . . . . . . . . . .  152.355 
Shafts.preventlng oacklng. M. W.Obenchaln et al • •  152.247 
Shingling bracket. F. Henrlot . . . . . . . . . . . . . . . . . . . . . .  152.873 
Stfter, as .l , B .  F. Towner . . . . . . . . . . . . . . . . . . . . . . . . . . . 152,SOS 
Slfter, fiour, R .A .  Mears . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152,'�39 
Silver. sep.r.tlng. C. Wiegand (r) . . . . . . . . . . . . . . . .  5 934 
Siphon. W. W. Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15/.363 
Skewer. W. E. Cas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.3Ji 
S leigh . L. F. Fischer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152.354 
Spark arrester, R. Htll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152,375 
Spice box. Melf"rd & Curran . . . . . . . . . . . . . . . . . . . . . . . . 1 52.396 
Spinning boobln. G. Draper . . . . . . . . . . . . . . . . . . . . . . . . .  152.219 
Spoons. m.nufacture ot. W. D .  Whiting . . . . . . . . . .  152.266 
Stamp, hand. E. D. Chamoerlaln . . . . . . . . . . . . . . . . . .  152,333 
Stove. cooking. WllIlam'lln & WIllI.ms . . . . . . . . . .  152.311 
Stove ••  base burning. C�rter & Dwyer (r) . . . . .  5.926. 5.927 
Stove cent.er plate, J .  Ziegler . . . . . . . . . . . . . . . . . . . . . .  152,�67 
Stove grate . J .  H .  Wentworth . . . . . . . . . . . . . . . . . . . . . .  152 264 

Sugar, refini ng, A. H. \V . Schrader . . . . . . . . . . . . . . . . .  ]52,305 
Ta.ble, extension, Thayer & Britton . . . . . . . . . . . . . . . .  152.257 

Telegr.pll key. Foote & Handall . . . . . . . . . . . . . . . . . . .  152.356 
Telegraph rel.y. P. B. Del.ny . . . . . . . . . . . . . . . . . . . . . .  152,281 
Thtll coupling. A .  Woeoer . . . . . . . . . . . . . . . . . . . . . . . . . . 152.447 
Tile machine. 1. P. Merwin . . . . . . . . . . . . . . . . . . . . . . . . .  152.301 
Tile m.chlne .  d .. ln. F. Dlcken.on .  Jr . . . . . . . . . . . . . 152.2 18 
Toy. C. H. Powers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15�.250 
Toy, automatic, W. H .  Painter . . . . . . . . . . . . . . . . . . . . .  152,406 

Toy pl.tol . C .  L .  Wall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15'/.262 
Tr.Mplanter. T. C.rroll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152 ,323 
Transplanter, C. Stone , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152,255 
UterIne .upporter. J. T. Wright . . . . . . . . . . . . . . . . . . .  152.448 
Valve . b.lanced sl tde. J. T. Hm . . . . . . . . . . . . . . . . . . .  152.286 
Valve. magnetic .afety. C. S. We.tland . . . . . . . . . . .  152.444 
Vegetable .t icer. J. Ball.rd . . . . . . . . . . . . . . . . . . . . . . . . .  152,318 
Vellicle running gear. H. 8.  C I.rk . . . . . . . . . . . . . . . . . .  152,336 
Vehicle spring bra�e. A. J. �lcRay . . . . . . . . . . . . . . . . .  152.300 
Yehle Ie wheel and axle. S. H. Dalley . . . . . . . . . . . . . .  152.280 
Velocipede. A. Cooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152.214 
Vermin ,  extcrminating, F. Heldelmann . . . . . . . . . . .  15�,872 
Vessel . culinary. J. Repetti . . . . .  _ . . . . . . . . . . . . . . . . . . 1 52 .251 
Vessels, attaching rudders to, C. H. Crossman . . . .  152,217 
VesHh!, t�ble for, E. P. S. Andrews . . . . . . . . . . . . . . . .  152.314 
Wa.hing m,chlne. Vant & Cheney . . . . . . . . . . . . . . . . .  152.251 
Washing machine bo ll"r. R .  Wood . . . . . . . . . . . . . . . . .  152,813 
'Veather strip, Bishop & Fren�h ., . . . . . . . . . . . . . . . . . . .  15!.324 
Wheelwright mllchl"e. O. J. Doerty . . . . . . . . . . . . . . .  152.348 
'Vmdow reflector, Christensen & Olsen . . • • . . . . • . . .  !52,834 
'Vlndow shade banger, A. F. Stowe , . . . . . . . . . . . . . . .  152"�56 

Wooden ware, W. H. Kelly . . . . . . . . . . . . . . . . . . . . . . . . .  152,213 
Worms. Implement for de.troytng. J. W. Colburn 152.339 

Wringer roller. C. F . MowU . . . . . . . . . . . . . . . . . . . . . . . .  152,243 

APPLICATIONS FOR EXTENSIONS. 
Appl1c.tlon. hav b ,ell duly tiled .nd are now pending 

for the extension of the [0110 wing Letter.Patent. He.r· 
Ing. upon the respective aVPl1c.tlon. are .ppolnted for 
the d.ys hereInafter mentioned :  
SO.153 .-A1'TACHING SAW HANDL1I.-I. Pelh.m. Sept. 9. 
80.157 .-BLoWER.-P. H .  Root. .  Sept . 9 .  
SO,175.-PosT H OLE BORER .-A. S .  B.Il.rd. Sept. 9 .  
8O.185 . -CORN SHELLER, ETO.-J . C. Richard.. Sept . 9. 
SO.215.-HARVESTER . - T .  N .  Fo.ter. Sept . 16 . 
SO.6,8.-CASTING TOOLB.-S. W. Collin • .  Nov . 4. 

8O,69I.-STE1I PLOW PLATE . -F . F. Smlth. Nov. ' .  

Jrittttifit �mmtatt. 
EXTENSIONS GRANTED. 

28.837.-FOG ALARM .-C. L. Daboll. 
28.87t.-POST HOLE DIGGEE.-J . Lee. 
28.92S.-NAIL CUTTING MAOHINE.-W. Wickersham. 
28.941.-SItELETON SItIRT .-S . .s. Sherwood. 

DISCLAIMER. 
28.837 . -FOG ALARM.-C. L. Daboll . 

DESIGNS PATENTED. 
7.498.-CARPET .-J. FI.her. Phll.delphla. P • .  
7.499 .-HONBYCOMB COVERLET .-P.J. Otto.L.nca.ter ,Pa. 

7.560.-MEDAL.-T. R. Hartell et al . •  Phll.delphla. P •. 
7,501 . -Toy BLOWPIPE.-F. H. Lane, Boston, Mass. 
7.502.-CARRIAGE CLIP .-G . F .  Smith. Plantsville. Conn. 

7,503.-BRACKET .-J . B. Sargent, New Haven, Conn. 

TRADE MARKS REGISTERED, 
1.840.-EYE CUPB.-Dr. J. Ball & Co . ,  New YOI'k city. 
1 .841.-WHISlty.-G. Clark. New York city. 
1,84:.1 , -TALJ.OW COMPOUND8.-J . .Hobbl, Boston, Mals. 
1 .843.-VOLTAIC SOLES, ETC.-E. J. Sel bert. N. Y. city. 
1.B44.-WHITE LEAD IN OIL .-St. Lonls Lead and 011 Co . •  

St. Louis , Mo . 
1.8l5.-STOVE l'oLIsH .-Strow &; Co .. Philadelphia. Pa. 
1 .846.-ToBACCO .-H . K. l'hurber & C o  . . New York city. 
1.8l7 .-DENTAL RUBBER -So S. Whlte. Phlladelphl ••  P • . 
1.818.-FLOUR .-B.ln & Pegram. St. Louis. Mo.  
1,849.-MIDDLINGS PURIFIERs .-Brennan t t  al.,Par1s, Ill . 
1.850.- MACHINE NXEDLE.-H . B .  GoodrIch, Chlc.go . Ill . 
1 ,851 .-INJEOTORs . -Rue Manufacturing Co., Phlla., Pa. 

SCHEDULE Oil PATEN T F'BES. 

On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l 0  
On e.ch Tr.de Mark . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. �3 
On tiling each .ppllcatlon for " Patent (17 years) . 813 
On I .. nlng each original Patent . . . . . . . . . .  , . . . . . . . . . . .. �O 
On appeal to Examiners.ln·Chlef . . . . . . . . . . . . . . . . . . . .. 10 
O n  appeal to Commissioner oC Patent . . . . . . . . . . . . . . .. �O 
On "upllcatlon lor Relssne . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30 
On .ppllcatloll for Extension of Patent . . . . . . . . . . . . .. 30 
Ongr.ntlng the Ext.n.!on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
On tiling a DIBclalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. lO 
On an application for De.lgn (8)( year.) . . . . . . . . . . . .. 10 
O n  application for De.lgn ('l year.) . . . . . . . . . . . . . . . . . .. 13 
On .ppllcatlon for Design (14 years) . . . . . . . . . . . . . . . . .. 30 

CAHADIAN PATENTS, 
LIST OF PATENTS GRANTED IN CANADA 

JUNE 15 to 26. 1874. 

3.561 .-H. L. Lowman. Blrmlngh.m. New Haven connty 
Conn . ,  U. S. Improvements on the manufacture of 

scythes, called "Lowman's Scythe . "  June 15. 1874. 
S,552.-T . .steero. Jr., Ott.wa,C.rleton county, Onto 1m· 

provements on currycombs, called " Steer's Curry-
80mb." June 15, 1874 . 

8.563.-J. Woodhams, Dorr. Alleg.n connty. Mlch .• U. S., 
assignee of C .  B .  Turner. Gr.nd R.pld ••  Kent county, 
Mich .• U. S. Improvements on steam v.lve •• c.l Ied 
"Turner's Improved Steam Valve." June 15, 1874 . 

S,564 .-R. M. Wanzer, Hamtlton, Ont., assignee of J. F . 
Chamberlain • •• me pl.ce . Improvement. In portable 
furnaces, called "Chamberlain'S Improved Portable 
Furnace." June 15, 1874 . 

8.565.-T. Miller. New York city. U. S .  Improvement on 
wh.t are termed 011 c.blnet •• c.Ued "Mm.r'. 011 Cabl· 
net." June 15. 18j4. 

S.566.-W. J. Clokey. BcllevlUe, Onto Improvement on 

amachtne for thrashing grain , called UClokey'8 Thrash· 
ing Machine Safety Gear." June 15, 1874. 

3.567.-D. P. Sharp, Ith.ca. Tompklns connty. N .  C .• U.S . 
Improvement on horae rakes,called "Sharp's Improved 
Horse Rake." June 15, 1874. 

S.568.-W. R. M.c.uley. Hamilton. Wentworth county, 
Onto U.efnl Invention for bendIng p.lnter.· brnshea 
to be used in the ordinary pursuance of house and car· 
rlage painting, etc., called uThe Painter'. Friend." 
June 15. 1874. 

3.569.-J.M. AlIen.M.rlon. Plymonth county. M�.a .• U.S. 
Improvement on the .rt or proce.s of mak.lng p.per 
pulp and paper. called "Allen's Proce •• of Making 
P.per Pulp .nd Paper." June 15. 1874. 

3.570. -J. McNab. Widder Station. Lambton connty. On t .  
Improvements o n  car coupllngs, called " McNab's Im
proved Automatic C.r Coupling." Jnne IS. 1874 . 

3.571 .-H. H. W.rren, Bridgewater, Onto Improvement. 
on a machine· for trapping antm!l.ls, called "Warren's 
Steel and Animal Trap ." June 15. 1874. 

8.S'2.-A. R. NIchol •• Wllllamtport. Lycoming county. 
P .... U. S .  Improvement. on machlneB for edging lum· 
ber, called "Nichols' Improved Edgtng Machine . "  
June 15. 1874. 

8,573.-W. S. Wisner. Brantford. Brant county. Ont •• 
assIgnee of C. P. BrowB, Manchester, Qntarlo county, 
N .  R., U. S. Improvement on Beed. sowing machine, 
called "Brown'. Improved Gr.ln DrIll DI.trlbuter .nd 
Tube Shifter ." June 15. 1874. 

3.574.-H. C.rter .nd D. Stew.rt. Aylmer. Elgin connty. 
Onto Improvements on odometer, called "Carter & 
Stewart's Odometer." June 15, 1874. 

3.575.-J .  Orth and W. Honsberger. CUnton . Lincoln 
county, Onto Improvement on threshing machines, 
called UOrth & Honsberger's Chaffer ."  June 15, 1874 . 

8.576.-R. KUne and R. M. Jack. borough of Pott.town . 
Pa .• U. S. Improvement In rnnning ge.rs for carrla· 
ge •• c.lled "KUne & J.ck·. Improved Rnnning Gears 
for Carriages . "  June 15, 1874. 

S.577.-I .  P. Magoon and H. Falrb.nks. St. John.bury. 
C.ledonla county. Vt . •  U. S. Improvement on feed 
water heaters for 10comotiveB, caned "Magoon's Lo
comotive Feed Water He.ter . "  June 15. 1874. 

3.578.-H. Watkeys . Syracu.e.N:Y . •  U. S. Improvement 
upon throttle valves for locomotive and other steam 
engines, called U Watkey's Throttle Valve ." June 18, 

1574. 

3,579. -C .  Mitchell. De K.lb townshln. St. Lawrence 
county, N. Y . ,  U. S. Improvements on animal pokes, 
called "Mltchell's Anlm.l Poke . "  June 18. 1874. 

8,580. C. V. Hase, Belleville, Onto Improvement on a 
machine tor propelling vessels, called "Base's Rim 
Propeller Wheel ." June 18, 1874 . 

S,58 L .-B .  C. Richard80n , Syracuse, Onondaga county, 
N .  Y., U. S. Improvemets on a spool case, called 
"Richardson's Spool Case and Cushions . "  June 18, 
18i4 . 

3.532.-F. Bramer. Little Fall •• Herkimer county. N .  Y • • 
U. S. Reissue of No. 2,600. c.ned "The Warrler Mow· 
Ing M.chlne." Jnne 18, 1874 . 

3.583.-J. Lydlatt and E. R. Kent. Ham1lton . Ont. 1m· 
provements ln glass molds, called "Lydiatt's Improved 
Gl.s. Mold." June 18, 1874. 

S,584.-E. VoiSin, nourges, France. Improvements tn 
cupola. furnaces, caned HVotatn's Improvements tn 

3,58ri .-J. Broken.hlre. Kingston. Ont o Improvement 
on capstans for the use of vessels, called "Broken 
ablre·. Elevated Geared Pnrchase Capitan."  June 18. 
1874 .  

S.587.-J. Hock. Vlenn •• Austrl.. Improvements I n  

motor engInes worked by the combn.tfon of petro· 
leum or other liquid hydrocarbons, called "Heck's 
Petroleum Motor Engine ." June 18. 1874 . 

8,588.-Wllllam Gowan, Wausau , Marathon county,Wfs., 
U .  S .  Improvement. on head blocks .nd .et work. 
for s.w mlll • •  called "Gow.n·. Improved Saw Mill Set 
Works." June 18,  1874 . 

S,589.-T. D. James, Syracuse, N. Y., U. S. Improve
:ment in wash boards, called .. James' Perforated 

Wa.h Board." Jnne 26. 1874. 

VALUE OF PATENTS, 
And How to Obtain Them. 

P ra c tic a l  Hin t s  t o  In v e n  t o r s. 
ROBABL Y no Investment of a small awn 
of money bring. a gre.ter retnrn than the 

expense Incurred in obtaining a patent, even 
when the Invention Is but a .mall one. L.rge 

Inventions are found to p.y corre.pondlngly 
well. The names of Bl.nch.rd, Mor.e. Blge· 
low, Colt, Ericsson, Howe, McCormlck , Hoe, 
and others, who have amassed Immense for
tnnes from their Inventions, are well known. 
And there are thou •• nds of other. who have 
l'1lallzed l.rge .um. from their p.tents. 

More than FIFTY THOUSAND Innntora have av.lled 
emBe Ive. of the .ervice. of MUNN & Co. dnrlng the 

TWENTY·SIX ye ... they h.ve .cted a. lollcltora and 

Publisher. of the SOIENTIFIO AlnIRIOAN. They .tand at 

the head In this cl •• s Of bn.lnesB ; an4 their large corp. 
ef assistants. moatly selected from the rank. of tbe 
p .. tent Olllce : men cap.ble of renderlng the beat service 
to the laventor, from the experience pr.cucallyobtalned 
while examiner. In the Patent Olllce : enablei MUNN & 
Co. to do everything .pp.rtalnlng to patent. BET1'XB 
and OHEAPEB than any other reliable agency. 

HOW TO 
OBTAIN 

ThIH Is tbe 

cloalng In· 
qn l r y  I n  
ne.rly eve· 

ry letter. descrlbll.g some Invention which comes to this 

olllce. A p08i1t�e .n.wer can only be h .. d by pre.entlng 
a complete application for a p.tent to the Commissioner 
of Patent.. .AI!. application consist. of a Model. Draw. 
Ing •• Petition, O.th • •  nd fnll Specltlc.tlon. Varlons 
olllcl.l rule • •  nd formalltlel muat .1.0 be ob.erved. The 

etl'ort. of the Innntor to do all this business hlm.elf are 

generally wltbout .nccess. After great perplexity and 
del.y. he Is usn.lly gI.d to ieek the aid of peraona expe. 
rlenced In patent bn.lness. and h.ve all the work done 
over .g.IB. The best plan I. to solicit proper advice at 
the beginning. If the partie. consulted are honor.ble 

men, the Inventor may .afely contlde hi. Idea. to them ; 
they will advl.e whether the Improvement la prob.bly 
p.tentable. and will give him all the dlreQtlonl needful 
to protect hi. rlghto. 
To Make an Appll_'lon f'or a Paten', 

The .ppllcant for . p.ten' shonld furnl.h a model of 

hi. Invention If susceptible of one, although .ometlme. 
It m.y be dlspensed with ; or. If the Invention be a chem. 
lcal prodnctlon, he mut fnrnl.h sampleo of the Ingredl. 
ents of which hi. composition con.lsts. These shonld 

be securely packed. the Inventor'. n .. me marked on them 
and sent by expr •• s, prep.ld. Small models, from a dis 

tance, c.n otten be .ent cheaper by m.ll. The •• fe.t 
w.y to remit money .l. by a draft or postal order, on 

New York. payable to the "rderof MUNN & Co. Person. 
who live In remote part. of the country can n.u.lly pur. 

ch •• e dr.ft. from tbelr -merchants on their New York 
correspondents. 
How Can I Be.' Secure My In'f'en&lon' 

Thl. l. an Inquiry which O8.e Inventor naturally asks 
another. who has had .ome experlenc. In obt.lnlng p.t. 
ents. His answer generally Is as 'fOlloWB, and correct : 

Construct a neat model, not over a foot In any dimen
slon-.m.ller If po •• lble-and send by expre •• , prep.ld, 
addre •• ed to MUNN & Co .• 87 Park Row. together with a 

description of Ito oper.tlon and merits. On receipt 

thereot. they will examine the Invention carefnlly. and 

advl.e yon a. to It. patent.blllty, fr.e of ch.rge. Or. If 

you have not time, or the means at hand, to construct a. 
model. make a. good .. pen .nd Ink sketch of the 1m. 
provement a. po.slble and .end by mall. An answer a. 

to the prospect of a patent will be received, usu.lly, bv 
return of m.ll. It Is .ometlme. beBt to have a _e.reb 

made at the P.tent Olllce : .uch a me •• ure often laves 
the co.t of .n application for a p.tent. 

Prellatnary ExaJaIna&lon. 
In order to have puch 8earch, maKe out a. written de

scription of the Invention, In your own words, and a 
pencil. or pen and Ink • •  ketch. Send the.e. with the fee 

of $5. by mall. addre •• ed to MUNN & Co .• 87 P.rk Row. 
and In due time yon will receive .n acknowledgment 
thereof. followed by a written report In regard to the 

patentability of your Improvement. This special Bearch 

Is made with great c.re • •  mong the model. and patent. 
.t W •• hlngton, to ascertain whether the Improvement 
presented Is pateatable. 

PorelcD Pa'en' •• 
The popnl.tlon of Gre.t Brlt.ln Is 81.000,000; of Fr.nce . 

87,000,000 ; Belgium, 5,OOO,<XXJ; Austria, 36,000,000 ; Prussia, 
to.OOO.OOO,and Rn •• la. 70.000.000. Patent. may be .ecnreD by 
Amerlc.n citizen. In all of these countrle.. Now Is the 
time. when bUBlnes. I. dull at home. to t.ke advantage of 
\baH1mmen.e foreign tlelds. Mechanical Improvement. 
of al1 laad . .. r • •  Iway. In dem.nd In Europe. Tbere will 
De1'8r be a better time tban the pre.ent to take pateBt. 
abroad. We have reU.ble bn.lne •• connection. with the 
prinCipal c.pltal. of Europe. A l.rge share of .11 the 
p.tents secnred In foreign conn tries by Amerlc.n. are 
obt.lned through onr Agency. Addre •• MUNN & Co .• 87 
P.rk Row. New York. Circulars with fnll Information 
on foreIgn patent •• fnrnlshed free. 

TradelDark •• 
Any per.on or tIrm domiciled Ii, the United St.te •• or 

.ny tlrm or corporation re.ldlng In .ny foreign country 
where slm1lar privilege • •  re extended to citizen. of the 
United State •• may register their de.lgn. and obtain pro· 
tectlon. This Is very Important to mannf.cturers In thl. 
conntry •• nd eqna11y BO to foreIgners. For fnll p.rtlcu. 
lars .ddress MUNlI & Co .. 87 P.rk Row. New York. 

Cnpol. Fnrn.ces." Snne 18, 18i4 . Value of' Exteuded Pa'en' •• 
8.585.-T. WorBwlck. Gnelph. Onto Improvement. on Did patentees reaUze the fact that their Invention. are 

force pnmp •• c.ned "Worswlck'll Adjn.table Force Ukeq to be more prodnctlve of protlt dnrlng the .even 
ump." Jnne 18, 1814. ye ..... ot extell8lon than for tile tlrat full term which their 

patents were gr.nted. we think more would .v.1l them· 
.elve. of the exten.lon privilege. Patent. granted pnor 
to 1861 may be extended for Bevel. years, for the benefit 
of the inventor, or of his heirs tn case of the decease ot 
fomer, by due .ppl1c.tlon to the Patent Olllce. ninety 
d.y. before the termination of the patent. The extended 
time In&res to the benefit of the inventor, the assignees 
under the first term having no rights under the extension 
except by special agreemeut. The Government fee for 
an extension 18 $100, and it Is necessary that good profes
sional service be obtalne.l to conduct the bUsiness 'before 
the Patent 01Hce. Full Information as to extensions 
m.y be had by addre.slnl/: MUNN & Co. 37 Park Row,New 
York. 

Cople. 01' Pa'en' •• 
Persons de.lrlng any p.tent I.sued Irom 1836 to Novem 

ber 26. 1867. c.n be .upplled with olllclal copies at a re.s
onable cost , the price dependiBg upon the' extent of dro. w 
Ings .nd length of .pecltlc.tlon. 
Any patent Is.ued since November 27. 1867 • •  t which 

time the Patent Olllce commenced printing the dr. wing 
and .pecltlcatlon ••  may be had by remitting to this of 
tlce '1. 

A copy of the cl.lm. of Any p.tent I •• ued .Ince 1336 
will be furnished for ,1. 

Wben ordering caples, please to remit for the same as 
above. and state name ofp8tentee. title of inventton,aud 
d.te of patent. Address MUNN & Co .• Patent Solicitor • •  
87 Park Row. New York. 

MUNN & Co. will be happy to aee Inventor. In per. on 
at their olllce. or to advl.e them by letter. In all c •• e. 
they may expect an honest opinwn. For such consulta
tions, opinions, and advice, no charge i8 made. Write 
plain ; do not use pencil or pale Ink ; be brief. 

All business commItted to our care, and all consulta .. 
tiens, are kept 8ecret and strictly cOnjlden t,al. 

In all matters pertaining to pat ents, such as conduct1cg 
interferences, procuring extensions, drawing assign· 
ments, examinations tnto the valtrifty of patents, etc. 
special care and attention Is given. For informatton and 
for pamphlets of instruction 81ld advice, 

Addre •• 
MUNN & CO • •  

PUBLISHERS SCIENTIFIC AMERICAN, 

S'2' Park Kow. New York. 

OFFICE IN WASHINGTON-Corner Il Rnd 7th 

Streets, opposite Patent 01llce. 

Back PRlI'e • • • • • • • 81.00 II. Ilne. 
In81de PRge · • • • • • •  '3 cents a line. 

Engravings may head advertisements at the 8ame rate pet· 

line. by measurement. a8 the tetter pre8s Advertisements 

mU8t be received at publicatton o(ltce a. early as Friday 

morning to appear m nezt i88ue. 

SEND 50c. FOR 6 SAMPLES & CIRCULARS OF 

HAMMOND'S 
WINDOW 

SPRINGS 
For locking and snpPoJt1ng upper and lower F8she� of 
all sizes. M OEit con�enjent and dUl'ubtp ar t ic le made .  
Carpenters can W'lkc Jargp wag-cIS putt l ug t h em m W I D ·  
dowse W. S. HA}lMO�D, Le Wl&bt' rry , }, ork co. , Pa . 

HUGO M. TEICHM A :'i N. 14.  Schreiber-
gasse, Dre�de.o , Germg r. y. i lJ t roduc('s  Am rlean ttl · t.lltions mfo the German lDRrke t !' .  Sel l S  PaLt'n t� and 

Royalties. and seCUrts the r !llhrs of American par ties 
before �he Germon Courts o f  TIade 1n case 01 8U1tS at 
l.w. Establl.hed 1866. 

M A H O G A N Y , 
WALNUT. ROSE. !l ATIN. HOLLY. R P A N ISH & RED 

CEDAR. a' d al l klnds of H � HD·WOO DS. l n  Log • •  
Plank, B,)ards and Ve n eel s .  IT Extra chOICp. BIrdS El'e an d  ( ul ly I\h ole . French 

and Amer1can Walnut, and ASh Hurl Vencerd 
just r�ee1ved .  

Geo. W. Read & Co., 
Mtll & Yard 133 to 200 Lewl. St .• foot 5111 & 6th Sts .• E. R . •  
New York . 

D'" Order. by m.n promptly and f.lthfully HecU· 
ted. 

.. * * Enclose stamp for Catalo�ue �nd Price List. 
T il E  

TRADE ENGINE. 
-0-

Noi�elp8s In opcratioD-Perfrct 
in workmltnFlhtp-al l Ugllt parts 
of Capt S 'ee t . 

Every Engine Indica t ed .  and 
valve corrl c ' ed to �tvc the high· 
est attainable I·esu l t s .  

Warr .. ntt·d iu · · e l ior to any 
semi · porta ole Engine i a  the 
marKet . 

Spnd for Price LI,t and Clr· 
cnlal' . 
HERRMAN & HERCHEL· 

RODE M'F'G CO . •  
Dayto n ,  Ohio . 

T
="'O:-=,V�A.,....".L"O'V;O:E".--.M;-7':A,-;K""E=R-;-;8---;w�a-n-:-ted a good 

firm. w1l1ing to undertake thR AIlf'DCY in the Stat.es 
for the sa l e  or ma.nufacture, or both . of 8 N pw High 
Pressure Valvp, undoubtedly the best In the markt' t , 

l.¥:�.ro"�PJ���e
l
�u1iill����Lo��g::: i�gp"��:-'IS & C

O 
. •  

PATENTS 
Bought. sold . •  nd intrOduced. 

F. T.  H .  RAMSD E N .  Mechanical 
Engin eer. Br) an Block. Cblcago. Il l . E=�D""I""S""07.N:7·8::--;I;-:��DU CTO lU UM-A powerful 

tlectrlcal lnduction-coll for �lvfng shOCkS. Usef u l  
fur med1r.al purpo"es and amusemPll t .  Pricv on l y  SIX 
DOLLARS. Sent. C.O.D .• by 'k't[S�N 

�'i.M'h"R
c
l\

,,
�
lar. 

10 & 12 Ward St  . . NewOlk. I< . . T .  

W I L L  EXCHANGE-2d hand Machinist 
Too)! for 12 or q . ln. Shapero HOrlzon tal BOT' D �  

Mill, or  Rad.al Dri l l .  THE .s rILES & PARK.El{ PRESS 
CO., Middletown. Conn. 

© 1874 SCIENTIFIC AMERICAN, INC.



J dtutifit �tUttitau. 
_ .. _---_ .-

New and Important Work on Paints , 
JU",'l' REA U Y :  

WOODWORTH SURFACE PLANERS, '125. Planers and Matchers. 'SIiO. S .  C. HILLS 
�1 Courtlandt street New York. 

A Practical Treatise on the LATHE & MORSE TOOL CO., 

Wa
�g�t;��ure of Colors for llIACliieNisTS;

ct

ioOLS 
Comprising- the O t igin, Defin i tion ,  and Classi fication of 

r.olors ; I h e  Tresl llIcnt ot t h e  Haw Matertal ; the bt'st 
Formu}oo atl d  the ll cwel't Processes for tht' Preparation 
or  f' V t' ry lit s ('ript ion of Ptj2"ment, and the necessary 
ApP ' lratus an(i Dl reCtlollFi for Its Use ; Dryers ; the 
Test iug', ADPl fcl\t lon, and QuaUtieR of Paints, erc . •  etc. 
By 1\1 . 1\1 . Hlff<!u l t ,  Verguaud, 1:1.1111 Toussaint. Revised 
and E'htr.d by .\1 . F .  Malepere . Translated from the 
Fn'nCh hy A .  A .  f;'psquet. Chemist and Engineer . l l ·  
lustrated o y  8 0  Engi avings . 8vo . . . . . . . . . . . . . . .  · . .  $7 .50 

Aloo Publisbed : 

Painter, Gilder, and Varnisher's 
Companion :  

Con talnlng Rules and ReguJatiollR fn f'verythlng tela-
�1;���l��:l

e
Gl;!: � t��:�\\�V�lfn�,i lg:��'�;t���ht.n�I?Jr:: 

on Glass, auo Coach Pdtnr, ing and  Varnil!lhfng ; Tests 
for the Detection of AdulteratlOns 1n 011s, Colors, 
f.; tc . :  and a S ta r ement o f  the Diseases to wbiCh Palnt
p.r!l are oart lcu lR.r lv  l i able, with the SImp1est and Best 
Remedies. S Ixteenth Edi t ion .  Rev ised , with aD Ap
pen d l x  COl l t ai Ij i ng Colors and Coloring-Theoretical 
and practica l .  Comor! I"ing dpscrlptions of a J?reat 
varlpty of Alldl l ion&l PlgmentEl, tbeir qualt tles and 
TTses , to wht t�tl are add ed, Dr� ers, and ModeR MId Ope· 
ru. r 1 o l1 s o f  Pd1nUnll, etc . Toge ther w1 t b  ChevrpuJ 's 
PrincI p les  of  Harmony and Contrast of Colors . 12mo .  
35G page s . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 . 50 

Sign Writing and Glass Em
bossing : 

A Comnlete Prart icsl Illustrated MaDual of the Art. 
By .J AMES CALI INGllAM. In one VOlume, 12mo . $1.50 

A Complete Guide 
Painters : 

for Coach 

Translated from the French of 1\1 . ARLOT,Coach Patnt.er, 
for e l f'vel l  yearR Foreman o f  PafntIng- to M. Eherler, 
Coaf'h �lakf'r. P"ris By A. A. Fesquet, Chem Ist and 
¥nnt)\?u';:�i( �Or�����1�8g

a
��e

e
�1��p.�i�f:���xi����·�

t
�t

i
l�� 

of Coach aDd Ci lr PaInLlng ar..; ll Vdrn i8hlng in the Unt-
ted States and Great BrItaI n .  12mo . . . . . . . . . . . . . . . . '1 .25 
t:"r The above, or any of my Books, se'!lt by mail, free 

of oostage. at the publ ication prICes. 
)11 new an" euJarl'ea CATALOG UE OF PRACTICAL 

!l��s1����.1'�I:�� 0���'��-:itil1Pf��iBgvh�;-a8��esf:.ee of 

HENRY CAHEY BAIRD, 
INDUS'l'RIAL PUBLISHER, 

4011 WALN U T  STREI£T, Ph!ladelphla. 

I,athes, Planel's. DI'i1 ls. &e • •  &c. 

18:;8 

TRADE MARK PATENTED. 
Tile best and clleapest Pain t  In tile 

wOl'ld for Iroll . 'rin 01' 'Vood. For sale by 
the Trade everywhere. PRINCE'S IIIETALLIC 
PAINT (:0 . . Manufacturers. 96 Cedar St. .  New York. 

e A U'rION .-Purchasers and COllEllUUerS are ca'tl.· 
tioned agaillst imita.tions of our ::\IF.TALLIC PAINT. 
All genuine PRINCE'S .META L L IC PAINT will 
bear our name and trade mark on each BUd. every 
packase. Send for a circular. 

AGENTS-Fast Selling Novelties, new ar
ticles .  Lowest PriceR. !-I ... nd for circular. Sam· 

pies Z5c .  NATIO:-!AL NOVJ£LTY CO.,301 BroadwaY,N.Y. 

P
AGE'S Water Flame Coal Lime Kl.ln,with 
coal or wood. No 1 Soft WhIte LIme or Cem e nt 

wIth use of water. C .D .PAGE.Patentee.Rochester,N.Y. 
OVER ".000 IN U�E. 

�1i�l�t�:�a�I!�AMIbfrtPJ'.r. 
$72 EACH WEEK . .A gents wanted; par· 
_ ttculars free. J. WORTH & Co., St. Louts Mo . 

A Dl!:niE:sdo�"J\dp!�e�;;��'il'e�
n
igr�� ��?liel; 

if::/P!�!�{, �J ::t�:8et�r:{��1�0: ���1
t
�f �d;�it181� 

G U N  W O R K .  
WANTED-CONTRACTO"S AND JOBBERS ON 

GUN IV OR�I�'b�;�1��g�kOp �X��W3' A��rslYC� . •  New Haven, Conn. 

MAGNETS-Permanent Steel Magnetl 
of any form or sIze, made to order by F. C. BEACH 
& CO., 263 Broadway, New York. Makers of the cel
ebrated Tom Thumb and MInIature Telegraph Instrn· 
ments. 

BLAKE'i PATENT E. M. MAYO'S P AT. BOLT CUTTER. 
Stone and Ore Breaker 

arSend for I llustrated CIrcular, CIncInnati, OhIo . 

Crushes all ba.rd aIW prittle suhstance8 to 
any required size. Alw, any kInd of 
STONE for ROADS and for CONORETE, &c. 

Address BLAKE C l( USHER CO. ,  . New Ha.ven. Conn. 

Cooper's Engine & Mill Works, 
MANUFACTURERS OF 

First:Class Stationary En[ines, 
FIl'st - With sIngle slide valve cut·oll' by lap at " 

stroke . 
Second-With I ndexed cut·oll' valves arranged to close 

at any Dart of s t roke . 
Thll'd - Steam jack ted cyl!nders, lItt.d with patent 

automat1c cut-off valve gear and governor, 
��::dnl����e top��n

e�,
n gr1

btSo �aC�eQk8e�a��I; 
from 1 ton coal . 

PORTA BJ.E ENG1NE�. of S, 10, 20, and 2;'i 
"orlile l"o,ver. 

IM�::£'E�D 
A�HIf�[�f:�iN�?UPLINGS, FOUNTAIN 

FRENCH 1< 1 '  HIt  SP!UNG GRIST MILLS AND BOLT. 
ING APPA I:ATUS. C

IRiiK�����tf:'iN�[k�� tts�I�ltl.{fli��' BOILERS, 
� State what is wanted and Circulars free . 

Addrt's9 tn full, ';)I TIlE JOHN CO OPER ENGIN�O!:f-?'er�.fn: O
. 

Last Ohance 
FOR 

AN EASY FORTUNE ! 
--0- --

Fifth and Last Gift Concert 
I:-! AID OF THE 

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

LIST OF GIFTS. 

Oue Grand ()ash Hift . . . . . . . . . . . . . . . . . . . . . 82;'i0.000 One Gl'an d CaMh .. i lt . . . . . . . . . . . . . . . . . . . . . 100.000 
8:� ��:!�� 8::c allL: : : : : : : : : : : : : : : : : :  �a:888 On� t:rand Ca.!!th HUt . . . • • . .  . . . . .  . . . . . . . .  2�,OOO ;'i Caoh I . i fts, $20.000 each . . .. 1 00.000 10 ""Mh Hif[H. 1 4.0110 each . . . .  140,000 15 Cash H . r[H. 10.000 each . . . . I;'iO,OOO 

�8 ��:c a:R:: 1:888 ���t: : : :  InS:888 30 ( 'aoh Hi lts. 3.000 ('ach . . . .  90.000 
50 Ua .. h Gilts, 2,000 each . .  1 00,000 

�?8 g>:: am:: 1,'A?'?' �:�t : : :  1�8:888 ;'iO() C .. sb Hihs. 100 eacb . . .  50,000 19.000 Cash G. tts. ;'i0 each . . . .  9;'iO. uOO 
Gl'andTotal,20,OOO Glfts,all cash.2.500,000 

PRICE OF TICKETS. 
Wh ole TIckets 
Halvcs 
Tenths, o r  ea .. h C oupon 
1 1  W h o l e  TIckets for 22 1 ·2 TIckets COl' . 

$ 5 0 00 2 5 00 5 00 . 500 00 1 ,000 00 
For Tickets or information, Address 

THO. E. BRAMLETTE, 

Agent and ManageI'. 
Pub!!c LIbrary DundInl', LouI8v!lle, Ky. 

or THOMAS H. HAYS & CO .• EASTERN AGENTS, 
609 Broadway. N. Y 

WHETHER YOU WISH TO BUY OR SELL 
S 7 E A M  E N G 1 NE S ,  

MA CHINER Y or 
PA TEN 7S, 

Write to E .  E .  ROBEitTS, 119 LIberty St., N .  Y. 

p ", -r E N 'r COL D  R O L L E D 
S HAF TING . 

"I'b e  fae" ,nat tnl. ItIla:h.lng fi&c 11'1 .. I t.! e�r. l i/ \;!. " I, ... ! 
Itrength, a, 11ner 11nish,a.nd i8 trner ;o &�. v ,u..:..u ,J  a.L;  .' .er 
In use, renders It undoubtedly the most economical. We 
are also the sole manufacturers of the C.L.BRAT"D UOloo 
LINB PAT. COUPLING, and furnish Pulleys, HaDgers, etc., �t;�� roost approved style •• 

J��JI.;.tt����i:&"tfPI!· 
Try Itreet, 201 and 8d aveRnes, PIttsburgh, Pa. 

no s. Canal It. ChIcago. 
,,,IF'lItoC!i:1 of thll Shanlng In Itore and lor I&le br 
r ULLER DANA & FITZ. Boston. Mass. 

GEO. pLACE & C<k.121 Chambers .treet. N. Y. 
PIBRCS & WHALll'l6. Milwaukee. WI • •  

OTIS' SAFETY HOISTING 

Machinery. 
NO. 34S BRO�V.f\. �f�"oli:. co .. 

WOOD WORKING MACHINERY. 
For Planing MUle, Car Shops, Sash, BUnd aud DoorMQ  ker!!, &c. ,  &«-. Sp.n il for Illustrated Catalogue and � r': r>€ �st. Fa.ctory. st WOTceBter, Mass . Salesroom It i 2 !  Chamber> & W" , ' .  ! tSts .. New York. ' . 

SHINGLE AND BARREL MACHINERY.
Improved Law'l Patent Sl1le.gle and Headlng Ma· 

Chine simplest and best In nse. Also Shingle Heading 
and iltave Jolnten, Stave Eqnallzers, Heading Planers. 
Tumers, &C. Addresa TREVOR & Co. Lockport, N. Y. 

PORTABLE STEAM ENGINES, COMBIN· 
Ing the maximum of e1IIClencr' d .... blllty and econ· 

omy. WIth the minImum of weigh and prIce. Ther are 
WIdelY and favorably kBown, more than 1.000 beIng In 
nse. All warranted satIsfactory or no sale. DescrIptIve 
clrcul .... se¥MUPt'imrBi.B't-dW�SL&Wl'8IUIII. _  

IRON BRIDGES-CLARKE, REEVES & CO., 
PH<ENIXVILLE BRIDGE WORKS. 01llce, {lO Wal· 

nat Stred, PhiladelphIa Pa . 
SpecIalties-Accurate WorlonanshIp-Phmnlx columns 

-Use of double relined Iron . No welds . All work 
done on the premIses, from ore to lInished bridges . 
Illustrated Album maned on receIpt of 75 cents. 

Sturtevant Blowers. 
Of every lISe ana desCription. constantlY on nand. 

Niagara Steam Pump. 
OHAS. B. HARDICK, 

28 Adams It •• Brooklyn. N. Y. 

WOOD.WORKING MACHINERY GEN· 
erally. SpecIaltIes, Woodwortlt Planers and RIch· 

ardson'I Fatent ImJ,rov6d Tenon Machln.s. 
Central, com"kT

n��T �gmr:rkN��RDSON. Sfli]rN 11 ('11 , ]) I1� S :�nc�rs��I�fIZ���I�r:: 
� .11. ) � complete OUTFITS for Clothing 
�:�:;:� t.�� �>t;

h
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s'd:l
.
thS::J

c
�ol����o';:i� :�X 

.ample. to S.M.SPE�CER.ll�Hanover St.,Boston Masa . $I! � $20 per day a t  home. Terms Free. Address tJ GEO. STINSON & Co., :Portland, MaIne. 
, ..l. Lr-� O U'C HT 

...... I R O N  
BEAMS & GIRDER S 

�!,;:;,r.,,� .'" � � (/jJt»Jjj)jjjJ) Y 
Small Toe!s of all kInds : also GEAR WHEELS, part. 
of MOD �;LS, and materials of all kInds. Castings of 
�'il\'Jb*"J�

s
&

E
*��l'r"TN1�.�

s
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a
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PATENT PARALLEl, 

Machinist'S Vise, 
MANUFAOTURED BY 

HARRISBURG FOUN
DRY AND MACHINE 

COMPAN Y. 
Harrlsbnl'lI', Pa. 

-0-

g. if:;:: for Circular and 

FOR LEGAL ADVICE CONCERNING 
InfrIngements and Patents. consnlt R .  B.  McMAS· 

TER. Counsellor at L&w. 9 & 11 Na8sau st., Room 26, New 
York. Connsellor and Advocate 1n Patent Cases. 

BANKRUPT'S SALE OF HORIZONT AL 

hand
a
��c�f�l!��I����� ����

n
��r ci���\�:.wa:

nd second 
THE YALE IRON WORKS, New Haven, Conn. 

Todd & Rafferty Machine Co. 
MANUFACTURERS OF 

ra�e��I��r:�f�r �d
e
�Yu�aGo'W�� ���fn �R'r:��I����� Ilel1&ry, HoIstIng, and Portable Engines. Bolle .. of all '<Inds. Steam PUmps, M!ll Gearing, Shafting &c. · Silk row, Oakum. Bagging, Rope Flax, and Hemp Mach\nery: A.gents for the New Haven ManufacturIng Co.'. MachIn. (Bts' Tools ; for Judson's Governors and Stop· Valves : 3tnrtevant Blowers ; and DurerentIal PulleT·Blocks 

�t:��.
O
p���R��N���LfIR8:i-:' NEW YORK: 

The Amel'lcan Tnl'blne Watel' 
Wheel. 

n.e�r":�t 1�£�':,tr3c
a
��s��

b
:

t
j::i�� 

Emerson, showIng the following nse. 
fnl e1fect of the power of the water 
utll!zed. beIng the hIghest results ev
er known. 

Percentage of Part Gate : )0, 50.08 ; 
�P�i'l,4ehr.o1�0�e'��� ;  �.r::90. 

A full r� may be obtaIned of 
rln�'61:lo. 

S & TEMPLE. Day. 

KRYOLITE, FLUORSPAR , FLINT, SI· 
LEX, Marble llnely groun1. Bloodstone, Load. 

stone, Sodtum, Potassium, Aluminium, Bismuth, Nickel 
Antimony and Tin Met a.Js-Manganese, Cobalt, Cooper' 
Chrome, Uranium OX Ides, Asbestos all Rrades, C.t.rbon: 
ate8 Strontla and Baryta. NIckel Salts and Anode. 
pure Sulrha' e Alum1na., black Lead, ZatfrE" Borax, Salt� 
petre-al rare Chemtcals! ('rude matertals lor manufBC� 
turer's U8e. L. & J. w. � EUCHTWANGER. Importing 
and ManufacturIng ChemIsts, P. O. Box 8616, 180 Fnlton 
Street,New York . 

1832. SCHENCK'S PATENT. 1871 
lVOODWORTH PLANERS 

A.nd lIe-llaWlng MaChlnel, Wood and Iron Working Ma. Ch.nell', Eng1liel, BoUers, etc. JOHN B. SCHENCK'S 101lS. lIatteawan. N. Y. and 118 LIberty St •• Nell' York. 

6 1  
P. BLA.ISDELL & 00., 

Worcester, Ma ••• , 
Manufacturers of the BlaIsdell Patent Upright Drllli 
and other llrst·class MachInIsts' Tools. 

NEW & IMPROVED PAT'l'ERNS.-MA. 
CIilINISTS' TOOLS-all lizes-at low prices. 

E. GOULD. 1'l to llSN. J. R. R. Ave .. Newark. N . J 

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

ur Send for Circu lars and price. 
Address 

W. L. Chase & Co . ,  
U;'i  &9 ,. Liberty S t  • •  

New YOl'k 

MACHINERY s:lJrorcg:l .. r��i!'s��cii 
I .. co. 10 Vesey st .. New York. 

GL.ASS �/f'OULDS for Fruit Jars, Lamps, 
Bottles, 1.. Ink Stands,etc . •  made by H.BROOKE. 15 yesn CoB. BITE AlfD CJtNTBX STS . ,  N.Y. For any thing new In glass you w!ll require a mould (0 die) . t!: PARTICULAR ATTRNTION paId to MOULDS for IN VENTORS. Send model or drawIng ;  Inclose stamp. 

RICHARDSON, MERlAM '" co. 
Mannfacturers of the latest Improved Patent Dan. els' and Woodworth PlanIng MachInes, Matchlng, Sash and molding, TenonIng. MortIsIng. Boring. ShapIng, Ver. tical, "nd CI�cnlar Re-sa wIng MachInes. Saw .MIlls, Saw Arbors, Scroll Saws,-Ral1way, Cut-oll'. and Rlp·saw Ma. chInes, Spoke and wood Tnmlng Lathes, and varIous other kinds of Wood.workln� Machinery. Catalogues 

���tg::Lfj�:�
s 
��:eg�U:�Pl�ad�rty���:��t��k.w�t §AMPLES OF MACHINES , TOOLS, and 

IMPLEIlIENTS, receIved. exhIbIted, and order •. 
ta en . A. M. PAXTON & (,0 •• VIcksburg, MIss. 

52400 Yearly to Acenta. M new artic1"" and the ..... t FtunlIy Paper in America. WIth iwo $6 �  j'�lourna1, 800 Br· ... ,.. N. Y. $70 A WEEK TO A GENTA-Rure . FOUT new Pat .. 
ents . J . D. NESBITT, Foxboro'. Mass . 

P A T E N T  

!��!!!f!el�!!�eM!t�e����e saw Arbors and oth •• wood workIng machinery. 8. A. WOODS MACHINE CO. ,  I 91L1berty at •• N. Y. : 
.' Send for CIrculars. etc. 1 67 Su1bulY It. Boston 
'/"'iONSTANT EMPLOYMENT-At home,Male or' 
�JFem8.let $30 a week warranted. 1'IJo caottaJ required .. Particulars and va luable sample sent free. Address , wIth 6c. return .tamp, C .  ROSS, WtlUamsburgh. N .Y. 

NEXT J ULY, A W ELL KNOWN FH tM 
<)f EngIneers and MacbInery Agents, wIth large connections at home and abroad, will open a ground� lIoor Warehouse. havIng WIndows frontIBg Queen VIctoria Street and Cannon Street, City, London , England. 

���:I���� f�grs��;�. ,
t
�:3��U�X��I�

g
:���1J��er�;��� 

of theMe and of working models. AdvertlzerB' traveler! 
canvass Great Brltatn and the whole of Europe. For 
terms, apply to W. P . • Box 778, New York Ctty. 

SHINGLE & BARREL MACHINERY. 
EVART'� IMP.  HEADING AN D SHINGLE SAW 

��1b�N�Ui6��h�?INTERS, EQUALIZERS. AND 
BAILEY GAUGE LATHE-For turnIng all kInds han· 

dies and CabInet work. SImplpst and best In u.e. We 
�:�:l:;:�,

r
�t:.��n

li��.;,f&�oi�d���S 
Iran WorkIng 

T.  K. BAILI£Y & VAIL, Lockport, N. Y. 

$10 A DA Y. Employment for all. Patent Novel· 
ties . GEO. L. FELTON, 1l9 Na8sau St., N .  Y . 

�iele groae unb tgCitige (lilaffe unlrer 5Se. 
billferung madjen \tIir be\onber(l barauf 
!lufmertiam , ban unire �irm" burdj i�re mer. 
binbung mit m.k!�iugton unb lien europaiidjen 
eaupt�iibten, belonbere mort�()i1e aur Q:rlar., 
gung bon in- nnb aU(l(1!nbiidjen lj3atcuten 
bietet. 

3eber Q:rflnber, gteidjbief \tIddjer j)'lationali
tlit ange�ilrig ,  i� burdj bie lib cralen lj3atcntge
fel,}e ber mercinigten @5taaten 3um fPatentidjul,} 
fur Q:rflnbungen bmdjtigt . Unlre ijirma i� 
bereit, ge�U\lt Cluf 26iii�rige Q:rfagrung,  bcutidje 
Q:rflnber icbcr Beit 3u bcrat�en unb 311 miifiigell 
\f.lreiien raid) uub punftlidj fPatente 3u edangen. 

mie mcutidje @?ection in in ben eauben 
f1!�iger bcutfdjer 3ugenicllre, ';"eldje in bet 
Offlce �eriilnlid) mit Q:rflnbern berteljren 
aucrbcn. 

mer "Scienti£.c American " \tIirb in lcinen 
€iparten bie bebeutenberen Q:rfinbungen be
tpredjen . 

('£omjpl.)nben3 erbeten unb prompt beant
\tIortet .  \f.lampglete ill bcutidjer @5pradjc \tier
ben auf me.langen franco 3ugeianbt. 

�brelfire : 

'8Ruuu & �O., 
"Scientific American" Patent Agentu,.. 

8 7  �Qd lRo"', 
New Yo!:'k Ciw· 

© 1874 SCIENTIFIC AMERICAN, INC.
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VA� lI A AGEX' R Patent Machinist's TOills. 
Rotary Shapers for Mi lling, Horizon ta l  Boring. 

Gt'I\T. Slot, Key Seat CuttlnJl, &c. &c. Iron Planers, Self·feed lng Hand Drllle, ExpanslOB Bortng Bars for 
Lathes, Dri l l Presses, and Borlog Mills. Twist Drill 
OrtndlDg Machtnes, t or all sized Drills-Grinds both 
cutttn� edges and clearance mathemll.ticl1 l1y true . Spnd 
tor Photograph , &c .. to C. VAN HAAGEN & CO .. 2S41 
C.llo .. hlll St , Phlladelphla. Pa. 

THE P A.NTS' STRETCHER, � A new and simple deVIce for tak· 
_ _ W;. - . - tng  out knee forms and. wrinkles ' . _ - "'. trum pants. Everygent nerds one. -' AfZenh wilnted Adr'res8, tor cir-

cular, P. DEL VALLE HALSEY, 122 Church St" N. Y. 

I:l ARTNER WANTED-Or Rights for Sale 
on 8. patent erl lubl 1cB.ttng jouroal box ; great savlnR' 

In otl. Aa<1res. J. MORI" , 1 50 Wooster St . ,  New York. -= THE AMERWAN TWIST 

. 

. . ��;1�ec.�ie ':�������':i':8�iif:�� 
turers of the celebrated 
DUMOND SOLID EMERY WHEELS. 
or IIlnstrated Catalogne of Em· 

ery Wheels, Machinery, and Tools - - FREE 
W. S JARBOE, Al(ent . 17 New C'lnrch .t . ,  New York. 

U llIVtr8B.J f1 lt1Hl li uUllUg 
�\lach1ne, a labor- saving 
Invelltion, attached to 
any Vise, to bench with 
stand and cbuck, or to 
work itself, set. to work 
tn <t oy directlOlI tn a mo· 
ment . Up and down feed 

o '1'001 ; reversib le self 
cross feeu. Quickly saves 
i t s  COHt In hands ot al1 ffi e· 
tal work l rJ g  mechall ' Cs. 
JACOB E. SU[TTERL�N, 
mf'r, 60 DUBne :St., N I. 

BNO.a.USTIO TILDS 
for fioors. ..:end for pattern sheets . 

MILLER & COAT Ii:S, r.9 Pearl St . •  New York . 

BORING AND TURNING MILLS. 
PA TENTED A PRIL 1 1 ,  181 1 .  

MANUFACTURED BY 

HILDS TOOL WORKS 
_-::-:=-::-=-

H
:;::-:

AMI LTON, OHIO. 

GEORGE BARNES & CO., 

Manufacturers, Syracuse, N. Y. 
N O  Y E ' � MWPurmshiDgWorks 

�1�1;�gn
l
:�����t

l
:bl�

h
�uR�,I��n��t;�Jiln��.cJa�::r�.�YfJ� 

Pick., Water Wheels. Pulleys and Gearing, specially 
adapted to flour mills. Send tor catalogue . 

.T . T. NOYK & SON. Buffah. N. Y. 

Circulars descriptive 
of the 

GOODENOUGH 

Improved ---.!orseshoe 

Box 3044, P. O. 
New York. 
OFFICES : 

34 ·& 36 Eliza· 
beth Street. 

C. HENRYHALL& co .• 20 Cortlandt St . ,  N.Y.Clty 
THE PULSOMETER. 
The .Implelt, moat dnrable and ellectlve 

STEAM PullP now In uae. Will pnmp grlttJ 
or mnddy water wlthont wear or Injnry to 
lta »&l'tl. It cannot get ont ef order. 

B r a D c ll  D e p ot • •  
11 Pemberton Sqnare, Boston. Mall. 1827 Market 8t •• Phlladel�hla, Pa. 
59 Wells Street, Chicago. III. 
South Woatem Expo.ltlon, New Orleanl. 
811 . 818 North Second St., St. Loula, MO, 

Univors a l D ril l C hu ck  
c. H. RBID'1il PATENT, AUGUST 12, 1878, 
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size, anrl will hold moch larger by turning down shank. to �. 
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use. worlln� pertectly. AU are Bold with full warrant, to be 
retumcd lf not satisfactory. F. A. HULL & CO . •  Mannfacturers, 
Danbnry, Ct Send for IIInatrated Descriptive Circular. 

AMERICAN SA W CO. T�E TANITE 
TRENTON N. J. -,. ' " / 

GREAT REDUCTION IN PRICES �:meryWheels !� 
MOV ABLE:TOOTHED ,:TDnJ I n  C1 

C I R e  U L A R S A W  S. _: ' I_�.U-::-l _IJ..)_� IJR_G _--,--__ _ 

JULY lst, 18"4. aT' Send for new Price List. -MOl 

WANTED ! HYDRAULIC PRESSES.-
Makers of new or owners of second hand Hy· 

draul1c PresBes, prepared to se11 1ow, can addresp, w1rh 
lull detailS , MORGAN. Box 2874, New � ork. 

S ��!�FJ.?f,:e� :r�.D��l:J.�il!���
b
8:!a.?it�:"�8.'¥ 

AND LEVU:R DAMPER B 'rI S T REGULATORS .oIIiiI GAGE CCCK8. 
MURRILL &; KEIZ�R.(44 Holliday St. Bait. 

" THE EMERY GRINDER," 
A Mechanical Journal of general Interest, lssued month-
l
y t�,�.:'�����1

n
tJlt�� ,::�j?�jlgr

a
��:c'l:ing Fonnders. 

1I1achln . .  ts, Ratlway Shops, Saw 1I1111s. and Wood and 
1I1etal Workers generally. being matled po.t-pald to fe���r8A"J��gS:;ower. A mont�llJ'lttj."l �� ��o ��Or:.n. 

Stroudsburll', Monroe Co., Pa. 

POKrt'LA..N D CEMENT, 
From the belt Lon

�01}.l'l£�n:=��
'
cJ'3���

I
*�i. 

A PracUcal Treatlleon Cement fnrnl.hed for :is cents. 

T H I R D  

LOUISVILLE INDUSTRIAL EXPOSITION 
� . 

OPEN8 SEPTEMBER 1ST, 1874-0L08E8 OOTOBKR 17TH. 
AR1Kaf�\r����o'j 

b
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e
:J!Hi

e
N��� :;.

a
J<i>ltMiuc¥�'��EIiSJ�itl� ?:4'm�t"ltf�jjPS'T1.�:!:' Space, Power and Shafting free to Exnlbltors. �'or fnli Information. address E. A. MaGI N N Il:SS, SEC'Y, Loui!ville, Ky. 

S l�- S E E E M E R S O N S  I N S E R T E D TO O T H E D S AW S . ,,�\ S A /G';"" A R E  SA M r::: P R I C E  O F  S O L I D  T O O T H E D S AW S . -""",A W ltc�- W E  WA R R A N T  T H E M  S U PER I O R TO A L L  O TH E R  S A W S """ W S ,c:-- S E N D  TO [MERSO N fORD &CQ BEAVER fA L LS  p� r OR A C I R C U LAR  O F'  a u  R SAW S :  ,,�\ S 

T O  I N V E N T O R S  
A'N O M A N U FA C T U R E RS 
The Managers of the 43d Exhibition of the American Institute of the City of New York, ber to announce, that the ExhlbitloX: Buildings on 2d aod 3d A venues and 63d and fUth Streets will be open for the reception of heavy Machinery August 1 'tth I and (or ������r���:

e
8�t�

r
g�:I�:U8t, IS74. Tbe EXhibition wUI be formally 

For pal'ticnlarR, addreSI " General Superintendent AmerleaD Institute, New York." , 

Grant's Li[htnin[ Screw Plate, 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. PORTLAND CEMENT SII.p!!!!!!, !IIre_ellt, Cheapest, Beat. 

In the te.t at HOIYOke
i 
In 

�B[�i.��� :�::t��.r:�v:: 
.hoWD In a reliable 'est and 
!�\t!'I::::totI:r:ll rf;. 
S����:ir!�ri: Irt�V����r� 
Ity over all othen. Emer· 
• on'. fnll report furnished on 
application. Send for Clrcu· 
lar. MBRR1LL • HOUITOI!I 

mON WORKS, 
Belnlt. W1Reont1D . 

Barnes' Foot &; Steam Power 
Scroll Saw. 
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Braclret, S in .  thick. Every Wood· 
worker shonld ha.ve one. Fouryeara 
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to SO cts. per honr. It lo a pleasure to 
rut! one. -Say where you saw 1his, 
and send for fnll description to W. F. &J. BABNEs,Rockfora. 111. ; R. C. 
BARNES & BBO. ,  68 Park Place, N.Y 

Rifies, Shot Guns, Revolvers 
of evertllnd. Send stamp tor lIInstrated Price Llat to Great Welltern GUN WORK�. PUtsburllll, Pat 

A Practical Treatl.e on Cement fuml.hed FRE". 
S. L. Merchant & Co. 76 South St .. New York. 

Aoar�81:1 tJ uH1'II A. ltUb:bJ...I " U 'I::) 8U.N S. Ma.nUIBctur
ers, Tren ton. N. J .. or 117 Liberty St . • New York. 
Wbeela and Rope for conVeying power long diltancel. 
Send for Clrcnlar. 

MACHINES ' FOR GRINDING TWIST 
DRILLS. Address C .VAN HAAGEN & CO . ,  Phlla. 

WIB.I1 80PII. 
JOhn W. Kalon & Co .. 4S Broadway, New York. 

TILES PLAIN, �:,fAUSTI(;), 
MAJOL ICA. , .ANDERSON, HE,lWH.AN7 

W'" Clrcnlar fumlshed free� 
CO. , :I44 Pearl St., N .  Y .  

$200 ! B*O!TI�P�9vA,G�1o�� SHUTTLE" SEWING MACIllN.E. 
the only practical, low-priced " Lock Stitch" Sewing 
Machine ever invented. Address JOHNSON, CLARlt & C? , �OBtOn, MasB. ; .Ne� York City ; Pitts!>urgh. 1'3 • •  ChiC3g0, Ill. j Lowsville. Ky., or St. LOUIS, Mo. 

P
ATENT NOISELESS FRICTION GEARS, 
llevelo, Miters. Spurs . Addre.s 

C .  VAN HAAGEN & CO., Phlladelphla, Pa . 
11I1PROVED IM74. 

D O U B L E  A C T I N G  
B UCKE'l-PL UNGIm 

S��PS 
VALLEY MACHINE COMPANY, 

Easthampton, Mass 

I'OB 

Ma c h i n i sts '  
TOOLS, 

OF ALL KINDS, 
ADDRESS : 

N.Y.Steam En�ne CO, 
9S Chambers St. 

NBW You, 

Q L AZ E D  SA S H  
A S P E C I A LT Y  
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FOURTH 
Nashville Industrial EXDosition 

OF 
MANUFACTURES, INVENTIONS, ARTS 

AN D PRODUCTS. 
Opens Wednesday, Sept. 16, 1874, 

AND WILL CONTINUE 
Until Saturday, Oct. 17, 

NashVIlle being the acknowled"ed Exhibiting peint oJ 
the Soutk or West, and the 8ccommodattonB be1ng great
ly Increased . The producers and VISItors of the whole 
conntry are lnvlted.  For rilles and detailed particulars, 
address NASHVILLE INDUSTRIAL EXPOSITION. 

Nashvtlle, Tenn. 

::E < U :I: - z - U) t- U)  t- O O ..J v)  
EXTEA IlEA VY AND IIPBOVED 

L UOIUS W. POND, MAlfUl!'ACTUBD 
Worcester. Ma ••• 

WareroOlDl, IS L1bert�����tll;J�rll.ipn" 

OF TIlE 

SCIENTIFIC AMERICAN. 
THE BEST IlECHANICAL PAPER 

IN THE WORLD-
TWEN'l'Y-NINTH YEAR. 

VOLUME XXXL-NEW SERIES. 
The pnbllshers of the SCIENTIFIC AMERICAN D"I 

to annonnce that on the fonrth day of Jnly, 1874, a new volume commences. It will contlnne to be the aim 
of the pnbllshers to render the contents of the new 
volnme more attractive and naeful than any of Ito pre
df:'CesBors • 

The SCIENTIFIC AMERICAN II devoted to the Inter 
ests of Popnlar SCience, the MechaniC Arta, Mannfac· 
tnres, Inventlons,Agrlcnltnre,Commerce, and the Indnl 
trial pnrsnlts generally ; and It II valuable and Instrnc
tlve not only In the Workshop and Manufactory, bnt aiao 
la the Honsehold, the Library, and the Reading Room. 

To the Mechanic and. ManUfacturer I 
No person engaged In any of the mechanIcal pnrsnlts 

ahould think of doing wlthont the SOI"NTIFIC All EEl· 
OAN. Every nnmber contains from .Ix to ten engravings 
of new machine. and Inventions which cannot be found 
In any other publication. 

TERM8. 
One copy, one year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $S.OO 
One copy, Ilx month .. . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . .  1 . 50 
One copy, four months . . . . . . . . .  _ . . . . . . . . . . . . . . . . . .  1 . 00  
One copy of ScientifiC American for one year ,and 

one copy of eagravtng, "Men 01 Progre8sn • •  10.00 
One copy of Scientific American for one year,and 

one copy of .. Science Record " for 1874. . . . . .  5 .00 
Remit by postal order, draft or express. 
The pO�'8ge on the SCientifiC AmericaB Is five centl 

per quarter, payable at the olllce where received. Can. 
ada subSCriber. must remit, with Inbscrlptlon, 25 cent. 
extra to pay poatage. 

Addre •• all letters and make all Post Omce orden and 
drafts payable to 

�!'B! stq·'YORK. 
THE " Scientific American " is printed With 

CH.AB. EN]!;U JOHNSON . CO.'S llfK . Ton;,n all" .. om bard St •• , Phlladelphla, and 59 Gold St •• New t'OU; 

© 1874 SCIENTIFIC AMERICAN, INC.




