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NEW BRIDGE AT PITTSBURGH, PA. 
The engraving published herewith represents a bridge 

erected two years ago at Pittsburgh. The length of tha 
bridge is 250 feet, the clear span 150 feet, and there are side 
openings of 40 feet each, with road ways and sidewalks along 
the river's banks passing through them. It was decided by 

NEW YORK, SEPTEMBER 2, 1876. 
constructed by the Iron City Bridge Works, of Pittsburgh. 
The contract price was about $36,000, whereof $12,000 were 
for the excavation and stone work. 

The main arches of the bridge were fitted together in the 
shop, but taken apart again and put together in place on 
scaffolding. The ravine crossed by the bridge is for the 

[13.20 per Annum. 
[POSTAGE PREPAID.] 

through this intended street is shown. The general con· 
struction of the bridge, says Engineering, to which we are 
indebted for the illustration, is so clearly shown by the 
views we give that no detailed description of it will be ne· 
cessary. We may mention, however, that Fig. 8 is a dill.' 
gram showing a development of half of one of the arched 
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the commISSIOners who had charge of the work that the greater part of the year dry, and will in course of time be ribs, the rib being drawn straight instead of curved to its 
bridge should be calculated for a movable load of 100 lbs. occupied by Boundary A venue, a street of 80 feet in width, proper radius. The mode of adjusting the bearing of the 
per square foot, or 4,000 lbs.,  per lineal foot, with a factor making with Forbes street, on the center line of the bridge, ribs on the abutments is shown by Fig. 5. The other detail 
of safety of 5. The bridge was designed by Mr. Pfeifer,and an angle of about 60°. In the elevation; Fig. 1, a section figures will explain themselves 
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",itutifi, �tutritlu. 
Tn KOON'S ATKOBPllEB.E. 

The moon has no atmosphere, the text books tell us: or if 
any, it is comparable in density only to the best vacuum to 
be obtained in thll receiver of an air pump. Bessel estimated 
the greatest surface density possible in a lunar atmosphere, 
consistent with lunar phenomena, to be the thousandth part 
of that of the earth's atmosphere ; and most writers on as
tronomy have accepted his conclusion as final. 

But it has been found that the calculations which led Bes
sel to thi'3 result were vitiated by serious errors and omis
sions. He failed in the first instance to take account of the 
difference in the force of gravity on the moon and on the 
earth. Allowance being made for that, it appears that the 
surface densi ty of the moon's atmosphere may be three times 
what Bessel made it. He also overlooked the influence of 
temperature. Making the necessary correction for this ele
ment, his equation shows that, so far from being limited to 
a density a thousand times less than that of the earth's at
mosphere, the moon's atmosphere may be five times as dense, 
or one two-hundredth that of our air. In view of the di
minutive mass of the moon and the feeble action of gravity 
upon its surface, such an atmosphere would be relatively 
quite as important, quite as effective in its influence on the 
surface, as the earth's atmosphere is. 

Ta.king the earth as unity, the diameter of the moon is 
less than two sevenths ; its surface area, one thirteenth; its 
vQlume, one forty-ninth; its mass, a little more than one 
eightieth; its mean density about three fif'hs ; and the 
the toree of gravity on its surface rather less than one 
sixth. 

Spread over a surface relatively so much greater than the 
earth's (as -h to -If> and acted on so slightly by gravity, 
the moon's aimosphereic envelope-assuming it to have been 
proportionately as ample as the earth's at first, and the con. 
ditions to have remained similar-would necessarily occupy 
a very much greater comparative volume than the earth's at
mosphere, while its surface density would be not more than 
one fiftieth part as great. 

But this maximum density possible under Bessel's esti
mates must greatly exceed the density actually possible at the 
present time, since the absorption of the moon's atmosphere 
by the moon's surface must have gone on much more 
rapidly than the corresponding absorption by the earth. the 
surface exposed being relatively six times greater. 

Think what enormous volumes of carbonic acid gas, oxy
gen, hydrogen, and so on, have been withdrawn from the 
earth's atmosphere, to entpr into solid combination in the 
coals, limestones, granites, and minerals of every sort ; and 
try to realize what the condition of atmosphere would have 
been had it been subjected to the absorbing action of a simi
lar surface six times more extensive. Such,relatively, have 
been the conditions prevailing in the moon. If correspond
ingly reduced. its atmospheric envelope is not likely now to 
have surface density more than one three hundredth part 
of that of the earth's atmosphere. 

The question therefore is whether astronomers have been 
able to detect positive evidence of a lunar atmosphere, not 
like the earth's, which we have no reason to expect, but of 
such a density as may reasonably be considered possible 
there. 

In his recent able and authoritative treatise on the moon, 
Neison remarks that all astronomers who have devoted 
much time and attention to the detailed examination of the 
lunar surface have recognized more or less direct indications 
of a rare lunar atmosphere, besides the more indirect evi. 
dence afforded by the known conditions of the moon's sur
face and the phenomena presented by it. Again, with re
ference to Bessel's estimate of its density, he says: "But 
this opinion was coincided in by none of those astronomers 
to whom is due our knowledge of the condition of the moon, 
and they recognized that the lunar atmosphere seemed to 
possess a greater density than the theoretical considerations 
would appear to permit."  

We have seen that those theoretical considerations rightly 
interpreted, are in accordance with the existence of a lunar 
atmosphere, very far from being insignificant ; and it re
simply to examine the evidence borne by observable phe
nomena. 

The only methods sufficiently delicate to detect unmista.ka:. 
bly a lunar atmosphere, having a surface density less than 
one hundredth that of the earth's, are those based on the re
fraction of a ray of light traversing it ; and of these the 
most trustworthy is that based on the observed times of 
lunar occultations, that is, the cutting off the light of a star 
by the moon coming between us and it. If the moon had no 
atmosphere, the disappearance of the star should coincide 
exactly with the calculated time. With an atmosphere of 
appreciable density, the disappearance of the star must be 
delayed by refraction. The difference between the observed 
and the calculated time of an occultation would, therefore, 
furnish a measure of the density of the lunar atmosphere, 
provided the calculated time were minutely exact. 

Unfortunately this requires the moon's diameter to be 
exactly known, but that is still doubtful within very small 
limits, owing to the disturbing effect of irradiation. As the 
result of some hundreds of recent observations with power
ful instruments, however, occultations appear to be retarded 
from five to ten seconds more than can be accounted for by 
the effects of irradiation. Consequently the existence of a 
lunar atmosphere sufficiently dense to produce the differ
ence found is not only possible, but very probable, consid
ering the consistent nature of the results obtained by 
observations and the apparent inadequacy of other causes 
to explain them. The maximum surface density of 
the moon's atmosphere, according to these conditions, is 
about one two-hundredth of that of the earth; but this're-
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suIt must be considered as merely probable, the exact densi 
ty being unobtainable with the observations at present e x  
isting, owing, a s  already noticed, to the uncertainty as to 
the moon's exact diameter. 

Among ihe appearances which are l'egarded by students of 
the moon's phenomena as proofs positive of a lunar atmos 
phero of considerable density, we may mention the twilight 
at the cusps of the moon, the dimness and obscurity ob
served at times in certain localities while surrounding ob
jects stand out shal'p and clear, the blue, transient fringe 
to crater walls at sunrise, the local and quickly disappear
ing gray border to the black shadow of some of the deep 
crater formations,the misty appeal'ances within deep craters 
at sunrise, and the blotting-out of surface details by mists 
which vanish as the sun rises. 

After l'eviewing at length the evidence of these and other 
lunar phenomena, Neison decides that the existence of an 
atmosphere to the moon must. be regarded as certain; the 
only uncertainty that remains is with respect to its density, 
which he is persuaded must in all probability lie between 
three and four hundredths of that of the earth's atmosphere. 
It " is therefore capable of exerting 'almost as powerflll an 
effect npon the surface as the earth's,and,proportionately to 
the mass of the moon, is not much inferior in amount." 

.. u ... 
THE RECENT WORKING liEN'S DEKONSTBATIONS. 

In this city, in Philadelphia, in Newark, and in many 
other of the lal'ge populous centers, the abnormal spectacle 
is now being witnessed of working men banding together and 
marching in procession to demand of the authorities an op
pOl'tunity to earn an honest living. It is impossible not to 
feel the greatest commiseration and concern for men re
duced to this predicament, and it would be uncharitable not 
to find in the circumstance every condonation for errors of 
j udgment. We are well aware that it is like offering stones, 
when bread is asked, to answer appeals for immediate help 
by indisputable maxims of political economy; but on the 
other hand, the working men have nothing to gain by closing 
their eyes to the truth, however distasteful or unfortunate 
the same may be, and there is something still to lose by their 
pursuing a course which can in no wise enure to their benefit 

A moment's consideration must show to every intelligent 
workman that his is in reality neither an especially oppressed 
nor yet a privileged class of society. If he will remember 
that the terrible financial stress of the last three years has 
affected everyone, that great business houses, believed to be 
superior to all possible vicissitudes of fortune, have been 
utterly annihilated, great enterprises, apparently in the fllll 
tide of success, have been arrested, that we have experienced 
not a sudden panic, from which recovery was possible, but a 
slow vet inevitable shrinkage of value in all things, he wil 
perceive that by no combination of circumstances could he 
and his fellow laborers be made an exception to the general 
misfortune. When employers barely have the means to keep 
their business in existence, and then are thankflll that their 
affairs are no worse, when, as must be the case, every penny 
is considered more closely than dollars were before, when 
people cannot hire men to do work, simply because they have 
neither the money to pay for it nor any way of disposing of 
the results of labor, it certainly cannot be expected that work 
can go oil. Nor is there any sudden and rapid method of 
forcing the same into existence. 

There is no greater mistake than to suppose that govern 
ment can do this. The governing power is not paternal here 
as in France or Russia. No one would more quickly resent 
its interference with his private affairs than would the work 
ing citizen himself. 'rhe particular persons whom we cal 
President, or Mayor, or Governor, or Aldermen, who man 
age, fol' brief periods, the mechanical proceeding incident to 
government, are but paid servants of the public, not rulers 
and for the working men or any other class of sovereign citi 
zens to ask, of those whom they hire to do certain work, an 
exercise of power without the duties and powers which they 
themselves have strictly defined and limited by law is not 
sensible. 

Again, it would not be just that one part of the population 
because it earns a living by daily physical labor, should be 
provided for to the exclusion of every other class. The em
ployer who may ae laboring at his desk until his bodily 
powers threaten to succumb, in order to avert impending 
ruin, has an equal right to assistance. The butcher, the 
grocer, all the l'etail trades' people, who are dependent on 
the working man's custom for their living, would be equally 
justified in asking help because the working men now buy 
less of their commodities, It is clear that, if the State had 
power to ma.ke work, that work would have to be paid 
for by the people, through taxation ; and when the working 
man came to spend his earnings, he would find that they 
would buy just so much less meat and coal in proportion as 
tb.e dealers, through their increased taxatiOl:, have been 
compelled to raise the prices. 

It seems to us that the only sensible course at hand is for 
the men to bear their misfortunes patiently, to be vigilant; 
and when any honest labor, no matter what, does appear, to 
take it and be content with any wages that will afford sup
port. We say plainly that the present is no time for strikes 
such as the 'longshoremen and stone cutters have been mak 
ing, no matter what the pretext, and that the period is still 
less propitious for enforcing dicta of trade societies or the 
'unwritten laws of trade etiquette. We believe there is a 
deep-felt sympathy for the working men pel'v.a.ding the com
munity, and that there is a growing tendency to afford em
ployment whenever it can possibly be done. It remains fol' 
the men who· join in processions and other demonstrations 
to see to it that no hasty or ill advised action, on their part, 
mpairs this favourable public sentiment.. 
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IS ANYBODY SAn 1 " But," we objected, "all this seems to hinge on the con-

That is to say: Is anybody so happily constituted that jecture that your grandfather was a cameL" 
there is no corner of his mental ol'ganization in which he is " To be sure I" he replied, with insane vehemence, "to be 
prepared to admit, consciously or uncolJsciously, that some· sure ;  but, you know, in my: clairvoyant state conjecture to 
how or somewhere the impossible may happen? me has all the force of demonstration I" 

For our part we are inclined to think that perfect sanity, That is precisely the mental condition of most spiritual-
like perfect health, is a condition impossible in the present ists touching matters spiritualistic. Their conjectures about 
stage of human development. It is our misfortune as well spirit life and I!pirit action have to them all the force of de
as our advantage that we are heirs of all the ages. The past monstration. In other fields of thought and action, they 
remains with us; so that every man carries more or less of may be as sane as our unhappy friend was except where his 
the imperfection, the lower life, of all the long series of life paternity was involved; but in this field they are blindly ir
forms. reaching back to the beginning. rational, incompetent alike of reasoning or of feeling the 

is headed by a small number of aboriginal Indians. Dr. Bax
ter is of opinion that this is not due to the;r being picked 
men but to the fact that the Indians are really a tall race. 
In Mr. Gould's tables of statistics, gathered by the Sanitary 
Commission, 517 Indians show a mean hight con&iderably 
above that of the following table. If compared with the na
tives of the United States only, the Indians (enlisted Indi
ans, that is) would rank as ninth in the list of States. 

Here follows the table showing the superiority in stature 
of 501,068 men, of different nativities: 

Without going the length of the litanies and saying there force of the reasoning of others. 
is no health in us, we are nevertheless compelled by every But-more's the pity! -spiritualists are not the only 
day experience to admit that the best of men fall far short people who lead a double life, sane on one side, insane on 
of that state of perfect healthfulness in mind and body the other, taking conjectures for what they are worth in 
which we can readily conceive to be possible, and to which most fields of thought, but exalting conjecture above all 
the human race may sometime attain. The best of men in- things else in some special field. The world is full of people 
herit physical and mental weaknesses-more correctly, or· who, with more or less enthusiasm, expect the impossible to 
ganic imp3rfections-from ancestors near and remote, which happen somewhere. A fraudulent motor violates the plain
show themselves not only in the outer form but also in the est principles of science: therefore they believe in it. A 
inner constitution, in mental and moral traits as well as in dogma runs counter to all experience: therefore it must be 
bodily habits and diseases. In like manner man in the ag- divinely true. "I cannot comprehend: therefore I believe," 
gregate, that is, society, inherits creeds, customs, condi- is their ideal of spiritual exaltation; and too often they are 
tions, and surroundings, which tend powerfully to thwart ready to assign to a protracted and disagreeable future all 
the normal development of the individual. such as cannot share their particular insanity. 

For this reason, in the progress of nations, insanities in . :rhe disease, more or less virulent, is indeed all but uni
thought and action have not merely to be overthrown by versal.c, When it involves matters of every-day real impor
what is right and true, but slowly outlived and eliminated tance, we seclude the victims and subject them to medical 
from the constitution of the race by a long process of natu- treatment; when it deals wholly with the unreal, we-well, 
ral or artificial suppression. And often the foremost men of sometimes we call them philosophers and sometimes we can· 
a nation have quite forgotten an outgrown error, a 'on�e '-i>nize them; but it is the same disease, with varying inten
prevalent vicious habit of thought or phase of epidemic sity, throughout. The man who sees snakes in the air is 
insanity, long before it has entirely vanished-literally sick; he who beholds angels is supremely blest 1 
died out-among the masses. Not unfrequently, too, Is there-any cure? We are happy to believe there is: in 
some seemingly trivial occurrence will start an astounding time, and the slow development of the race toward perfect 
revival of the l\ijlg quiescent evil, -causing it to burst forth sanity. For untold millenniums the human race has been 
like a mental plague to ravage nations supposed to be be- stumbling upward through intellectual infancy, acquiring 
yond its contagion. much and forgetting much. By degrees men are learning to 

The recent wide-spread development of the delusions distinguish the real from the imaginary, to abide more and 
covered by the general term spiritua,J.ism is an instance in more by reason and sound experience, putting less and less 
point. It is a revival of witchcraft and devilmong.ering, faith in conjectures. mtimately men may develope into a 
characterized by many of the obliquities and intellectual va- race purely rational, capable not only of habitually dmwing 
garies of rampant insanity. Men smitten with the disease right conclusions from correct premises, but of always re
ce\se to be amenable to reason in all matters connected with fraining from positive judgment until the premises have 
spiritualistic delusions. The most patent and ridiculous of been fully established and properly verified: a race consti
frauds and follies, reputedly involving spirits and their me- tutionally sane. 
diums, are accepted by them with religious enthusiasm. But progress in that direction cannot be very rapid until 
They glory in their shame, proud to be fools in so sublime a men have ceased, in each and every department of thought, 
cause. In all other fields of thought they may be shrewd, to make a virtue of insanity :  in other words, have ceased to 
sensible, and logical to a degree; in this, the plainest de- set faith in the unverified and inconceivable above every other 
monstrations of the unreasonableness of their views, the faculty, studiously training the young to be irrational. Not 
most palpable proof of the dishonesty of their trusted" me- until the current methods in education are exchanged for more 
diums," glance off from their minds like raindrops from a wholesome and rational methods, not until men have learnt 
duck's back, making absolutely no impression. at all times and in all connections to treat conjectures as 

The most amazing feature of the case, regarded otherwise conjectures-pleasant to think about sometimes, and some
than as a phase of insanity, is the prevalence of the delu- times very useful as aids and inspirations in the pursuit of 
sion among the intelligent and well-to-do. No grade of so· \ knowledge and the development of character, but never to 
ciety is exempt, though it runs more or less in streaks; and be mistaken for truth or rated as a superior kind of truth
no amount of rebuff or exposure seems to lessen the victim's then, and not till then, will the mce cease to be liable at all 
confidence in the absolute wisdom of his foolishness times to outbreaks of epidemic insanity. Then, and not till 

The numerous and curiously varied clientage of Flint, the then, will it be impossible for swindles of the Flint and 
swindling tea kettle medium, affords _abundant illustration. Mummler and Katie King and Keely motor order to fiourish 
A clumsy and illiterate humbug pretends to answer, under outside of insane asylums. 
spirit guidance, sealed letters (unaddressed, though directed .. 4 I ... 
within to the spirits of the dead), returning in each case the :HOW TALL ARE WE 1 
desired reply properly signed, with the letter of inquiry un- In discussing the results of the tables of measurement of 
opened, aU for two dollars: Bnll straightway men and wo- drafted and enlisted men, prepared from the records of the 
men, of every rank in life, fiood his office with banknotes Provost Marshal General's Bureau, made during the late war, 
and queries, in confident expectation that their departed Dr. Baxter remarks that probably no question of anthropol
friends and relatives will make them wise before their ogy has been more debated and none left in a more unsatis
time. factory condition than that of the mean stature of the full 

From the newly appointed minister to England, who wants grown man. The reason for this he finds principally in the 
an improved family tree to give him something more than confused manner in which measurements have been prepared 
officialmnk at the Court of St. James, down to the gushing for the purpose. "Hights of young and old, of men of wide
miss qf doubtful virtue, who expects to be a medium and ly differing nativities, of picked men, such as soldiers and 
wan�s to know whether she will .. wright impressnoley or militia, of men and women, of students under the age of full 
makonakley," the whole lot of them seem to be on the same growth; of convicts, a class generally below the mean hight 
level of intellectual imbecility the moment they enter the of their countrymen; of men measured in shoes and men 
spiritualistic sphere: a level so low that the medium's silly measured without shoes, have been compared together in 
rant and senseless doggerel seem to each and all to be the tables pretending to exhibit scientific conclusions !" 
natural talk of dead statesmen and dead fools alike. The half million sets of measurements, from which the 

No doubt some of them, now that their silliness has been conclusions to be summed up in this article were derived, 
been exposed by the medium's letter book, feel somewhat as are open to none of these objections. They were actual 
the swindler did when he said to the reporter in jail: "I feel measurements, not guesses. They were measurements taken 
as if I should love to get out of here and fiy I" Even the with a reasonable exercise of care by surgeons sworn to do 
Honorable Mr. Pierrepont mustfeel a little like flying when their duty, furnished with needful aids and appliances, and 
he sees his correspondence with" My dear Lady Mary" in without object or interest in evading or slighting their offi
print, and has to face the chaffing he so richly deserves. But cial instructions. And the records include the measurements 
will his faith in spirit communications, or the faith of any of rejected as well as of accepted men, so that they fairly re
of them, be shaken in the least? We very much doubt it. present, not a picked portion of the men of the country, but 
To sane people the conviction of ninety-nine people out of the whole. 
every hundred mediums as pitiful tricksters and knaves is It is proper to observe here that the measurements made 
presumptive evidenc<3 that the unexposed hundredth is no use of in this report were chiefly those 6f men examined_to_ 
better, but not so with the faithful. With them it is not a wards the latter part of the war, after the finest fighting 
matter of experience or judgment, but a pure delusion, material of the couniry had been enlisted; consequently they 
which no dishonesty on the part of mediums can stagger. under rather than over state the average develoPlJlent of the 
The venerable and credulous seeker for aristocratic connec- American people. It was a time, too, when large bounties 
tiona did not slacken his - pursuit in the least when the dill- invited many of the better class of foreigners to enter our 
gusted female Flint told him the secret of the tea kAttle. service: a partial explanation, perhaps, of the fact that in 
What if the letters were opened and copied? What if the every instance the mean hight of our foreign-born soldiers 
medium ware a beggarly fraud? Could not the spirit of "My was above that of the nation represented. Under such cir
dear Lady Mary" make use of him ill the same? cumstance8, it is gratifying to see that the fil'lt rank in ltat-

A few days ago a poor lunatic, in great agony of spirit. ure is won by our native Americans, a somewhat discourag
poured into our ear a pitiful tale of impossible ancestry: ing circumstance to those who assert that our country an� 
.Ais great.grandmother was-say a kangaroo. climate are destructive to the white race. Curiously, the list 

Order of Number of 
Superiority . Nativity. Men Examined . 

1 United States, Indians, . . . . 121 
2 United States, whites, . . . . 315,620 
3 Norway... . • . • . • • . . . ... . . 2,290 
4 Scotland ... .. _ . . .  .. .... . 3,476 
5 British America • . . . .  · . . . . 21,645 
6 Sweden. . . .. . . . . . .  .. .. . .. . 1,190 
7 Ireland . . .  . . . .  . . . . . . .  . .  . . . 50,537 
8 Denmark ................. 383 
9 Holland . . . .. . . . . . . . . . . . . . 989 

10 Hungary.. . . .. . . .  . .  . . . . . .. 89 
11 England ....... . ... . . ..... 16,196 
12 Germany .. · . . ........ . . . . " 54,944 
13 United States, colored, .. .. 25,828 
14 Wales ....... . . . . . . . . .. . .  . 1,104 
15 Russia ... . .. . . . . . . . . . . .. 122 
16 Switzerland. . . .. . .  .. .. .... 1 ,802 
17 West Indies . ... . .. . .... · . 580 
18 France . • • . . . . . .  . . . . . • • • . 3,243 
19 Poland ............. ..... . 171 
20 Mexico • • . • .  . .... . . .  - . . . . 91 
21 Ita!y . .. ' .. . . . . . . . .. . .  . . .. . . 339 
22 South America. . . .. . . .. . . 79 
23 Spain . . . . . . . . . . . . . . . . . . . 148 
24 Portngal ..... ..... . ...... 81 

Totall\D.d mean of total 501,068 

rne���I:'�t 

67'934 
67 672 
67'467 
67'066 
67'014 
66'896 
66'741 
66'648 
66'637 
66'584 
66'577 
66'536 
66'531 
66'418 
66'393 
66'381 
66'307 
66'277 
66'211 
66-110 
66'000 
65'899 
65'635 
65'432 

67'300 

Two thirds of the native-born white Americans were fair
compbxioned, but their mean stature was one tenth of an 
inch below the dark.complexioned. Among the natives of 
British America, England, Ireland, and Germany, the fair 
exceed.ed the dark in about the same proportion, while the 
dark show a slight superiority in stature, except in the case 
of Ireland, the light and dark complexioned natives of which 
had precisely the same hight. 

Graded according to the mean stature of the inhabitants 
(American born whites), the different Northern States stand 
as follows: 

Order of 
Superiority. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11  
12  
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
15 

Number of 
State. Men Examined. 

Kentucky. . . .. . . .. . . 4,252 
Kansas ...... . . . .. ..... · · • 729 
Minnesota. . . ... . . . . . . . .. . 3,682 
Missouri. . . . . . . . . . . . . . . ... 6,031 
California . . ... . . .. .... '.. 1,308 
Nevada ..... .... .... ... " 21 
Indiana .... _ .... . . .. ... " 38,354 
West Virginia . . . . .. ... '" 5,187 
Wisconsin .. ... . . .. . . .... 10,922 
Maine ... ....... . . . ..... . 12,363 
lowa-.· - . . . ...... . ... . . .. 7,823 
minois . . . . . . . . . . . . . . . . . .  36,465 
Michigan ..... .. .. .. - . . .. 12,583 
Maryland. .. . .  . . . .. - . . . . 6,918 
Ohio. . . . .  . . . . . . . . . .  . . . .. 39,311 
Vermont....... ..... .. . . 3,374 
Delaware . .. . . . . .. . .. . . .  1 ,215 
Pennsylvania . . , .... ...... 47,124 
District of Columbia.. . ... 2,883 
Rhode Island. . . . .  . . . . . .  . 3,013 
New york .. . ... ... · .. · 43,798 
New Jersey .. . ... ... .. ... 17,064 
lIew Hampshire......... 2,801 
Massachusetts . • •  · . . .  ..... 6,280 
Connecticut . . . . . .  '" ., ." 2,099 

Total and mean of total 315,620 

Mean Hight 
In Inches. 
68'677 
68'551 
68'371 
68'337 
68'306 
68'286 
68'080 
68'005 
67'911 
67-895 
67'895 
67'835 
67'826 
67'814 
67'782 
67'583 
67'490 
67'470 
67'353 
67'290 
67'274 
67'023 
66'929 
66'891 
66'557 

67'672 
According to Dr. Coolidge's examination of United States 

Army statistics, from 1839 to 1855, the mean stature of re
cruits from-Georgia, Tennessee, North Carolina, South Car
olina, Alabama, and Virginia ranged between 68'272 inches 
for the first and 67'488 for the last named. The average for 
the whole country, obtained from Dr. Coolidge'S tables, was 
67'357 inches, about one third of an inch below that denved 
from the records of the Provost Marshal General's Bureau 
(67'672 inches) for the Northern States; while that obtained 
by Mr. Gould, from the statistics of the United States Sani
tary Commission-on the whole less accurately taken-was 
smaller yet, by aQout one hundredth of an inch. The close 
correspondence of the three sets of observations is an indi
cation of the accuracy of the whole. Altogether they are the 
results of measurements of nearly a million and a half of 
American born white men, Bnd the resulting mean stature of 
the wbole is 67'646 inches. Even the low�st mean obtained 
would entitle the Ame!liean people to the first rank among 
the nations in point of stature. 

•••••• 
REKARXABLE ARTESIAN WELL.-At Prairie du Chien, 

Wis., an artesian well daily discharges 869,616 gallons of 
water. The well is only 960 feet deep, but has nead enough 
to raise the water 900 feet above the gronnd. 

... 1 ... 
SHOCKS of earthquake were felt, on July 5, at Corinth, 

Greece. The direction '\\"8S east to west. On July 17 three 
violent shocks occurred in Vienna. 
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IMPROVED DREDGING MACHINElI.Y. and with the bright summer weather the surrounding 

The apparatus shown in our engraving is designed for cut- grounds attain even more beauty than they possessed upon 
ting canals, deepening lakes, etc., and can be largely used the opening day. The crowds, which are almost lost within 
in the work of reclaiming land. The barge, which carries the great enclosure, save at the special points of popular at
the machinery, and the frame for carrying the mast or jib, traction, increase in number every week; and though proba
are made of wood. A boiler, on deck or below, supplies bly some slight falling off in the attendance is to be expec
steam to a small pair of engines on deck, which work two ted in the burning months of July and August, there is little 
drums, two chains being necessary, which run over a double reason to doubt that this decrease will be far more than made 
block or pulley, A. One ::hain, P, which may be a lighter one up by the mass of visitors during September and October, 
than the other, acts on the frame of the bucket, B B, and always the two most crowded months at any exhibition. 
lowers it open. As soon as it is required to drag, the second The Exhibition is but, as it were, a han1book only to 
or heavy ohain. R, acts on the frames and side chains at D D. the great industrial developments of the United States, de
and causes the shaft, E, to unwind, which causes the bucket velopments which to, be believed must be seen, and which, 
to close, as at C, and the sharp edges enter the ground. when seen, fill one with astonishment that so much could 
Though the edges jam, the chain goes on all the time, and have been effected in so short a time. The admirable address 
the action becomes one of lifting, and the charge of earth or of the Hon. Abram S. Hewitt, President of the Institute of 
mud, often weighing two tuns, or measuring one cubic yard, Mining Engineers, gives the reader some idea of the magni
is lifted through the water; and the man at the winch or tude of two of the most important branches of industry in 
or engine, knowing where he is going to dump it, puts in the United States-its mining and metallurgy-from the 
motion the wheels, H, acting on the chains, G, which guide time when, in 1622, one hundred and fifty workmen were 
the head of the orane, F, over the spot. As soon as the loaded sent to the American colonies to erect ironworks, until to
bucket is over the barge, or the land where the charge is to day, when 2,108,000 tuns of iron represent the production 
be dropped, the man holds on to the first chain and lets the of last year. Of every different mineral, indeed, except tin, 
second chain slack, and the bucket opens, and so rapid is the the United States possesses. practically, unbounded resour
motion that a single engine driver can excavate and dump ces; of coal the quantity is equally unlimited ; of petroleum 
four tuns per minute. she alone possesses, as f-ar as is now known, those strange 

The barge is very often moored, says the Engineer, from and extended subterranean stores, the discovery of which 
which journal we select the engraving, by two poles or I!ltilts created, not many years ago, so wild an excitement, and by 
at the sides, which are raised by a winch. This saves the which the whole-world is supplied from some 3,600 wells in 
time of pulling up an anchor, and keeps the barge steadier, the State of Pennsylvania, and which furnish an average of 
and the advantage is that a mark can be tied on the chain; about 24,000 barrels of oil daily. The Centennial Exhibi
and whenever this comes to the same spot, the engine driver, tipn contains specimens of nearly all these sources of nation
knows he is deep enough, and a level can be secured under 0.1 wealth; and though they do not of themselves afford much 
water. When it is necessary to lift rock and stones, then in.formation to the visitor, all information respecting them 
the bucket is unhooked at 0, and a pair of claws hooked on may be obtained, and the centers of the, various industries 
to the two chains, which claws act in a similar manner to visited; for though distances are great, the facilities for 
the bucket. Th� tool is used for wrecking, and will work overcoming them are great also, and the inconvenien
to the greatest nicety in a depth of water far below that at ces of travel in the United States are reduced to a mini
which any diver could descend. It has also the advantage mum. 
that two men can work it with ease. But manufactures of all kinds may be studied fully within 

• Ie. .. the limits of the Exhibition itself, and the position attained 
The Philadelphia Exhibition. 

As time progresses, the Centennial Exhibition at Philadel
phia arrives at a condition of more perfect completeness, 

by the United States to-day, in the production of woolen, 
cotton, and silk goods, would astonish many European manu
facturers who look to a freedom from transatlantic monopo-

NEW STEAM DREDGING MACHINE. 

[SEPTEMBER 2, 1876. 

ly for all time, notwithstanding that to-day the export of 
cotton goods from New York to Liverpool is considerable, if 
notut present very lucrative. 

We have already referred to the admirable arrangements 
made for the benefit of visitors who wish to go to different 
parts of the country and study different industries. There 
never was an exhibition held at which so many facilities 
were offered in every direction, so many kindnesses shown, 
so much trouble taken, and, let us add, so much that would 
be worth seeing and studying, if the distances were not so 
magnificent. But so many thousand miles have to be tra
versed, and time for most visitors in Philadelphia is limited, 
while their duties unfortunately are not, that only a very 
small proportion of what should be seen can be visited, des
pite the opportunities afforded, and the universal anxiety 
to aid the stranger in every possible way.-Engineering. 

• u ... 
Wool Greasing. 

A Mr. Lebrun mentions, in a German paper, that a consid
erable quantity of oil may be saved by the following process 
of oiling wool, besides insuring a more uniform and regular 
web, on account of the woolen fibers loosening and separat
ing themselves more easily from each other. Moreover, 
this plan, it is said, is not open to the objectionable features 
of some processes, which sometimes cause the total disap
pearance of fine color dyes; and the cards wear longer and 
better, besides allowing the wool to be more easily and eco
nomically cleanei. 

To obtain this preparative, pour into a wooden trough 20 
parts oil, with 10 parts of liquid ammonia, adding 5 parts of 
water. Stir up this liquor with a wooden spoon, and, by in
serting a steam pipe, allow the same to boil until the strong 
smell of ammonia has evaporated, after which the oiling or 
greasing may be proceeded with in the usual manner. 

• I .... 
New Size Cor Cottons. 

Haitra is procured from China and Japan, and may be 
used for thickening colors and sizing all tissues. For use it 
is washed in water and is then boiled with sixty times its 
weight of water, in a closed vessel, at 65° Fah. The paste 
thus obtained will keep, and adheres to the fiber so tena
ciously that when once dry it cannot be removed with cold 
water. 
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IMPROVED WOODWORKING MACHINERY. 
A growing demand is noticed among manufacturers in 

wood for machines combining the functions of several dif
ferent tools in one, thereby economizing space in the factory 
and capital in investment. These machines are, from the 
great range of work for which they are adapted, known as 
universal woodworkers. 

In the manufacture of builders' material, sashes, doors, 
etc., as well as in the production of furniture, agricultural 

mplements, railroad cars, patterns, etc., such machines are 
almost invaluable. Their true value, however, is. based 
upon the ease with which they can be adjusted, and the fa
cility with which the changes can be made for the different 
kinds of work. 

The apparatus illustrated herewith combines all the fea
tures of the variety woodworkers and hand planers of the 
same manufacturers, with a complete molding and flooring 
machine. The essential features of the original Climer & 
Riley patent on woodworkers are all included, together with 
many novel and important improvements and labor·saving 
devices, originated by the makers. 

The two sides of the machine are driven from one coun
tershaft, which is so arranged as to convey the power to 
both sides simultaneously or separately, as the operator may 
desire. The doubie friction pulley on the countershaft is 
caused to come in contact with the driving pulleys for the 

utterheads by means of two levers, one for each operator, 
by which he sets in motion or stops his side of the machine 
as he may desire. This method of obtaining independence 
of the combination is new and effective, as two operators 
can perform their work, one on each side, without either in
terfering with the duties of the other. 

Upon the molding side, the moldings can be worked to 
eight inches in width, also narrow surfacing and flooring to 
eight inches in width. This side is furnished with a pair of 
powerfully geared and heavily weighted feed rollers, the 

Ititutifit �mttitau. 
motion of which can be instantly started or stopped, or 
given a quick or slow motion, as may be required. The in
side and outside cutter heads can be swung to an angle, and 
have a vertical adjustment with the table to which they are 
attached. The under cutterhead is adjustable for different 
thicknesses of cut, and can be used for forming moldings on 
the under side of the stuff. This molding side is provided 
with the same features and adjustments for making accurate 
moldings as the molding machines of the same manufactur-

J. A. FAY'S UNIVERSAL WOOD WORKER. 

ers, and is convenient of adjustment and adapted for simple 
or complicated moldings up to eight inches wide. 

The primary design of the woodworker side is for dressing 
out of wind, and for trying up and squaring lnmber. By 
the addition of various heads and fixtures necessary to each 
operation, it is rendered capable of rabbeting, jointing, bev
eling, gaining, chamfering, plowing, making glue joints, 
beading, raising panels, ripping, cross-cutting, tenonlng, 
making circular, waved, and serpentine molding, and a great 
variety of work, practically limited only by the ingenuity 
of the operator. 

The whole machine has for its support a heavy iron col
umn, upon which all the tables are planed and gibbed to 
move vertically, each having a separate adjustment. The 
woodworker tables have a horizontal adjustment for the ac
commodation of different sizes of heads and cutters, the 
vertical adjustment being used to graduate the depth of cut 
for grooving, gaining, panel raising, surfacing, etc. 

One of the spindle bearings on the woodworker side is 
co,st solidly to the column, the other being movable in a 
planed seat, and retained in its place by a screw. This out
side bearing is readily removable to allow interchange of 
cutterheads on the spindle, and gives the spindle a steadi
ness not to be acquired where the head overhangs the fram
ing of the machine. 

The tables are furnished with grooves for receiving the 
gaining frame slide and other attachments. and for making a 

147 

continuous table by fitting in slides of the proper form. The 
fence is attached to and moves with the forward table, can 
be adjusted to an angle of 45°, and is arranged to receive 
stud springs for holding down the lumber, and for bolting 
the panel-raising attachment. 

The machine is very complete in all particulars, and the 
desirability of the combination can hardly be called in ques
tion. This machine can be seen in daily operation at the 
space of J. A. Fay & Co., Machinery Hall, Centennial Build-

ings, section B 8, columns 61, 62, 63. Any desired infor
mation will be furnished on application to the manufactur
ers, Cincinnati, Ohio. 

[This description was published in our issue of August 
19, the other engraving being, by an inadvertence, published 
therewith.-EDs. ] 

.. u� .. 

IMPROVED SIX-ROLL PLANER, MATCHER, AND BENDER. 
Changes in machinery for working wood are so numerous 

and important in their effect on the trade that we feel jus
tified in giving those who are interested in this class of tools 
the fullest opportunities of information in regard to any 
new machines of value which may be produced. 

The machine herewith illustrated is manufactured by the 
well known wood tool builders, J. A. Fay & Co., of Cincin
nati, Ohio. There are two cylinders, one for planing the 
upper surface of the board, and one for the under surface, 
each having two driving belts and three knives twenty-six 
inches in length, and being fitted with steel journals, and 
steel lips for chip breakers. 

The two vertical sideheads are of gun metal, each having 
three cutters, and are adjustable for different widths of 
lumber to be jointed or tongued and grooved. They are 
also arranged to drop vertically below the bed to admit of 
surfacing the full width of the knives without removing the 
heads from their spindles. 

The feeding mechani sm consists of six rollers, six inches 

J A. FAY & CO. 'S SIX-ROLL PLANER, MATCHER. AND BENDER. 
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in diameter, in three pairs, connected by heavy expansion 
gearing at each end of the rolls. The rolls and upper cyl. 
inder can be elevated to take in "lumber five inches in thick
ness. The upper rolls of the contiguous pairs are adjusted 
simultaneously by means of a hand wheel with geared con· 
nections. 

The under cylinder is adjustable vertically for graduating 
the thickness of the cut, and is placed so that the discharg· 
ing rollers carry the lumber from it. This is a novel and dis· 
tinguishing feature of this planer, the rolls through which 
the lumber last passes being placed outside of the under cyl. 
inder and bending pressure bar, which is placed and adjust
ed over the under cylinder. 

These rolls are usually placed in the machine so that the 
under cylinder does not commence cutting until the board 
has passed some distance through, and consequently a por· 
tion of the board must depend upon being driven over the 
under cylinder by the board following. This defect is obvi
ated by the new position of the cylinder and the discharg· 
ing rolls. 

Accessibility to the under cylinder is facilitated by the 
method adopted of moving the discharging rolls by revolv· 
ing the end of the machine supporting them upon a hinge 
in one side of the frame; and the pressure bar over the un
der cylinder, being revolved upon one of its supports,leaves 
the under cylinder entirely open for any purpose of adjust· 
ment the operator may desire. The side cuttelhl'ads, being 
adjacent to the under cylinder, can also be more readily ad· 
justed by virtue of the position thus attained. 

This arrangement is a very desirable one, and the end of 
the machine is claimed to lose none of its stability, as the 
supports are of the most permanent character, easy of ac· 
cess and attached or detached very quickly. 

The lower roller on the movable end of the machine has a 
vertical movement to compensate for any changes in eleva
tion of the under cylinder, and in order that a constant 
pressure may be' retained upon the lumber by keeping the 
peripheries of the cylinder and roller in the same relative 
position. 

One of the machines may be seen on exhibition in daily 
operation in Machinery Hall, section B 8, columns 61, 62, 63, 
Centennial Exhibition, Philadelphia, or further particulars 
can be obtained by addressing the manufacturers at.Cincin
nati, Ohio. 

[For the Sclentlftc American.] 
THE EXXmIT OF CORNELL UlfiVERSITY AT THE 

CENTENNIAL. 

In the account of technical schools recently published in 
the SCIENTIFIC AMERICAN, the exhibit of the mechanical 
engineering department of Cornell University was omitted, 
as the articles shown by this school are of such an interest. 
ing character as to warrant a separate description. 

Cornell University, as most of your readers doubtless 
know, furnishes courses in almost every branch of learning; 
but the present notice must be confined to the practical part 
of the course in mechanical engineering. This course covers 
a perlod of 4 years, during which each student is required to 
work for 10 hours a week in the shop. Some of the results 
of this work are shown at the Centennial, and the visitor is 
not deterred from making a critical examination by notices 
that handling is forbidden, but, on the contrary, is invited 
to subject the articles to any test. that he may desire. Some 
surface plates, placed upon a low table, are particularly in
viting to the passing visitor, who can make one plate float 
upon the other, and, after working out the air between, can 
lift the pair by grasping the upper one. These surface 
plates are a regular article of manufacture at Cornell Uni
versity, and are sold at such a reasonable price (10 cents a 
square inch) that it is a matter of surprise to find that they 
are not in great demand. The scholars also make steel tri
angles for the use of draftsmen, and these will be found 
very serviceable for nice work. Professor Sweet, who is in 
charge of the practical course at Cornell University, pro· 
poses to add, to the articles manufactured for sale, solid 
calipers, accurately ground to standard sizes, which will be 
as useful as the well known Whitworth gages, and much 
cheaper. A necessary machine in connection with this man· 
ufacture is an instrument for accurate measurement; and a 
measuring machine reaching to ten·thousandths of an inch 
bas been made at the school. This is constructed on the 
general principle of Whitworth's measuring machine, but 
has some important improvements. The principle of the 
machine is the same as that of the sheet metal gage made 
by Brown & Sharp, in which the measuring points are 
brought together by a screw, and the fractions of the revo· 
lution are measured on a wheel attached to the screw. In 
the machine under consideration, the screw has a pitch of 
To of an inch, and the wheel is dIvided into 625 equal parts, 
each of which measures a movement of rom of an inch. 
In the use of a machine of this kind, it is found that,if sev· 
eral operators each measure the same article, adjusting the 
points by their judgment, their results will vary sensibly ; 
and one of the improvements of the present machine consists 
in having the handle which moves the screw independent of 
it, being kept in contact by friction until the measuring 
point bears against the article to be measured, when it 
slips. Another important improvement over the Whitworth 
machine is the use of a short screw, and a nut of the same 
length. By this arrangement, the motion of the measuring 
point attached to the screw is only about an inch, but the 
other p(}int is adjustable on a slide to any desired distance 
up to one foot, so that the range of the machine is for arti. 
cles from � to 12 inches, varying by ten-thousandths. 
A steam engine, built by the students, from Professor Sweet's 
design, has several novel features. The frame has three 
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supports, the cylinder resting in a socket upon one, and be· stances, it is this; and if ever any theory was fortified by 
ing free to move under changes of temperature. The piston the subsequent observation and verification of the predicted 
is made very long, and has a number of grooves, no packing phenomena, it is this. It has been attacked· in some 
being used. The piston rod passes through a grooved tube, quarters, even by persons of education, and doubts have 
without any packing, and the valve stem, also without been thrown upon its teachings. This was done by the great 
packing, works through a plain brass tube of considerable German poet and philosopher Goethe, among others; but he 
length. The valve consists of two flat plates, accurately fit· was simply ignorant of the facts. Every man judges about 
ted to the valve seat and an upper plate, taus being per· things according to the amount of information in his pos
fectly balanced, and being made very thin, to obviate as far session; and if 'Goethe had been informed of the manifold 
as possible the difficulties caused by unequal expansion. facts nrifying this theory, he would surely never have at
The governor is attached to the fly wheel, and is connected tacked it. Unfortunately he did not know anything about 
with the eccentric, which swings round a point near one mathematics, which is the science of the laws governing 
edge, under the action of the governor. The effect of mov- space and time, and therefore the key to all natural philoso
ing the eccentric: is to change the amount and period of phy; neither had he ever received any training in practical 
opening of port, while the lead remains practically constant. . observation and experiment, his large treatise on optics be
The eccentric acts on the valve stem through the medium of ing a gigantic confession of ignorance of the subject, and 
a bell crank lever, so as to equalize the cut·off at each end also of his inability to draw correct conclusions from phe
of the cylinder. The valve motion of this engine, it will be nomena observed. He erred equally when treating of gravi. 
seen, is quite novel, and it may be illustrated and more tation; he showed that he had not the least comprehension 
fully explained on some future occasion. A model of the of the established theory, forgetting, as he did, that, in or· 
valve is shown, with a neat arrangement for tracing a dia- der to criticize anything thoroughly and successfully, we 
gram of its action. The crosshead of the engine is unullu· must first understand it well. Hence his strictures upon 
ally long, and the connecting rod, instead of vibrating on the Newtonian theory go for nothing, and have weight only 
the pin, is rigidly attached to it, and the pin moves in bear. among those who know as little about it as Goethe did; and 
ings on the crosshead. This arrangement greatly facilitates their number is, unfortunately, not inconsiderable. 
accurate adjustment.· The crank pin works in cast iron Newton tested his theory by the motion of the moon, and 
boz:es. () The main bearings have considerable side play. It found that, if terrestrial gravitation (which is no theory, 
would be impossible, without illustration, to give a thor· but a fact) extended to the moon, and diminished inversely 
ough explanation of the features which have been briefly as the square of the distance from the earth's center, it 
enumerated. The design in building the engine was to give would, as the moon is at a mean distance of 60 terrestrial 
the students some idea of the requirements of a good en- radii, be 60 x 60 or 3,600 times less in power on the moon. 
gine. The result is a substantial machi�e, and one which As a body on our earth falls nearly 16 feet in the first sec
will probably be serviceable as constructed at present, ond, it would, at the distance of the moon, fall 3,600 times 
though it will be noticed that some of the details are expe· as slowly; and as an hour is 3,600 seconds, it would there 
rimental. It will be easy, however, to use packing, if it fall in an hour no further than near the earth's surface in 
should be found necessary. The engine has a diameter of 6 a second, so that the moon falls every hour 16 feet towards 
inches and a stroke of 12, can be run at a speed of 300 revo- the earth. Comparing with this figure the tendency of the 
lutions a minute, and will be sold for $750. moon to move in a straight line, as is the natural property 

If any of your readers is looking for a complete foot lathe of all moving bodies, and the moon's consequent tendency 
he will do well to visit this exhibit. The amateur foot lathe to fly off in a straight tangent from its curved orbit,he found 
made by. the students, is the second that has been con that, if terrestrial gravitation or /l.ttraction were withdrawn, 
structed at their shop, and seems to be as nearly perfect a she would in an hour be 16 feet further from the earth, this 
machine of the kind as is usually met with. It has a 4 foot centrifugal force appearing exactly to counterbalance the 
bed and 10 inch swing. There are three speed wheels for terrestrial attraction at that distance, and proving that it 
the driving belt, an internal back gear on the head stock, really was 16 feet for the first h�ur: verifying thus the law 
three friction feeas, and change wheels for cutting screws of that the attraction is inversely proportional to the square of 
26 different pitches. The machine is adapted to all kinds the distance. 
of work that can be done on a lathe, straight and taptlr That this terrestrial attraction or gravitation was partially 
work, turning spheres, etc. The sJide rest moves on one counteracted, even OD the earth's surface, by the earth's roo 
flat and one V way. There is an adjustment for a slight tation around its axis was proved by the fact· that this at· 
movement of the tool, such as may be required in screw traction was stronger near the poles, where the circle of roo 
cutting. One wrench fits all the nuts which must be tation is smaller and t!le velocity less, and weaker under 
loosened to make adjustments. Handles are fitted to all the equator, where the circle is larger and the velocity 
parts in which frequent changes are required. ('hi rock greater.; while in the latter case the centrifugal tendency is 
shaft of the treadle motion works on knife edges, and re- in a direction exactly opposite to that of gravitation, so 
quires no lubrication. On removing the foot from the that bodies weigh more at the poles than near the equator. 
treadle, it becomes detached from the pin of the connecting That the terrestrial attraction is not a property of the 
rod, and is caught and held up by a spring. There are earth, but is diffused thrqughout all matter, so that all bod
drawers at the back of the machine for the extra wheels and ies attract all other bodies, was proved by the torsion balance 
tools. This machine is offered for sale at the very moderate of Coulomb, by which he proved that a heavy mass, sud 
price of $400. It is probable that it will be bought by denly brought before a small ball delicately suspended in a 
some amateur who knows how to appreCiate work of this glass case, will attract the latter from its position ; he even 
kind. measured the amount of this attraction for masses of a 

The engine in this exhibit drives a Gramme machine, 
which has the power of a Grove battery of 100 (lells. This 
machine was built by the students, from designs furnished 
by the Professor of Physics, and is, so far as the writer 
knows, the only machine of the kind built in the United 
States. It furnishes power for several electric engines 
used by another exhibitor for driving a lathe, a sewing 
machine, and a mill, also for an electric light, and for burn· 
i_g wire. The machine has several ingenious adjustments 
or switches by which the direction and quality of the cur· 
rent can be changed, and it can also be used as an electric 
engine, driven by a battery. 

given weight, and in this way came, by comparison, to the 
knowledge of the mass of our whole earth. 

That the terrestrial gravitation is not concentrated in the 
earth's center, but a resultant of the S11m total of all the 
individual attractions of every' particle contained in it, is 
proved by the diminished gravitation when descending iua 
mine. If indeed the attraction solely resided in the cen· 
ter, it should increase when going down; but being a result 
of the attraction of the whole mass, the central attraction is 
oounteracted by the attraction of all masses above the ob· 
server; and hence gravitation decreases with the depth, 
and if it were possible to reach the earth's center it would 

Philadelphia, Pa. R. H. B. be found there to be zero, the attraction being balanced all 
• 4. I .. round. 

[For the Sclenttftc American.] In Herschel's" Astronomy," published many years ago, 
THE FACTS OF THE LAWIS OF GRAVITATION. an arrangement is suggested for observing the difference in 

The crucial test for the correctness of a scientific theory is gravitation on the earth's surface, by counteracting it by a 
t�e inquiry whether it will enable us to predict phenomena, 'force'not dependent on gravitation, namely, a spiral steel 
and whether experiment or observation will verify every spring. It is evident that, if we wish to ascertain whether a 
prediction. Recently a member of the French Academy mass of say lIb. in weight, weighs less under the equator 
stated that he had conceived a new theory of electricity, than near the poles, we must not use a 1 lb. weight as coun' 
and wa.s at once asked if it had enabled him to foresee phe. terpoise, as this would be equally affected by the terrestrial 
nomena, and if' he had found practically the verification of attraction; but if we use a spring to suspend it from, we 
his prediction. His answer was affirmative, but not as posi- shall observe less tension in the spring on which the mass 
tively so as strict science requires, and his theory is there· of 1 lb. is suspended when brought to a locality where the 
fore still an hypothesis. gravitation is less, as is the case under the equator, than it 

Among all the scientific theories, there is none more firm· is at the poles. 
ly established than that which maintains the universality The apparatus suggested by Herschel is but a rough con· 
of gravitation, and establishes the laws governing it. We trivance,and only fit to show that there is a difference,and it 
avoid speaking of a theory of gravitation, because we can- is not adapted to measure the amount of this difference. It 
not help considering gravitation as a stubborn fact, and not consists of a stand from which a spiral spring is suspended, 
as a mere speCUlation. That bodies fall to the ground, and to the lower end of which a weight is attached. The weight 
after having falling exert an amount of pressure on their and spring are so arranged that, when the whole machine is 
support in proportion to their mass, is a simple, universally placed perpendicularly, the weight will just touch a piece 
recO'gnized fact, without any theory about it; and this is of glass plate, inserted in the base under it. If now this 
what we call gravitation, which means simply that matter apparatus is carefully packed up so as not to disturb any
is heavy, and that twice or thrice the mass is twice or thrice thing, and transported to a locality where gravitation is 
as heavy. But the laws which govern gravitation, the uni. less, it will, when set up again, show that the !I'avitation is 
versality of its action, and its presence throughout the not sufficient to draw the weight down until it touches the 
whole Universe: these form a theory, which is susceptible glass plate. 
to proof. Siemens has succeeded in constructing an apparatus, 

If ever any scientific theory was thoroughly tested, by founded on this principle, so perfect that he can measure 
predictions of phenomena expected under certain circum- I the diminished gravitation with sufficient accuracy to wcu-
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late the distance from the earth when in a balloon ; and not 
only this, but, as water is of less density than the earth, he 
can also calculate from its indications the depth of the ocean. 
Evidently thl" gravitation at the ocean's surface must de
crease in proportion as the depth increases ; because, when 
there is more water under the ship's bottom (water having 
less weight than earth) its attraction will be, proportionally 
to its mass, less. '1'his instrument, which has heen de
scri bed in the SCIENTIFIC AMERICAN SUPPLEMENT (page 
368,  volume I), is thus constructed in entire accordance with 
the theory of the law of gravitation ; and having been fully 
verified by experiment, it is an additional confirmation of 
this theory, of which the ultimate triumph is as complete 
as that of any theory in the whole field of Science. 

8. Reduction of the pure oxide of nickel by ignition with 
charcoal . 

In dissolving nickel ore, care should be taken to prevent 
silica going into the nickel solution, for, on neutralizing the 
previously acid solution, all the silica is precipitated in the 
form of silicate of nickel. Sometimes in analyses a small 
quantity of silicic acid runs through all the operations, and 
there is no simpler method of removing it entirely at the 
start than by adding to the neutral solution some neutral 
nickel salt. 

acid gas, he separated oxygen from atmospheric air, and de
veloped points, the importance of which it is impossible to 
overrate from a physiological point of view. By the expan 
sion of a wire which attended its absorption of a gas, he did 
much to prove that hydrogen is the gas of a white metal. 

New York city. P. H. VANDER WEYDE 

For precipitating the copper with sulphuretted hy
drogen, Gerstenhoefer's precipitating tower, which was 
first employed at Freiburg to precipitate arsenic from 
sulphuric acid, may be employed. Such an apparatus 
avoids any escape of the gas, and precipitates the metals 
in the shortest possible time. The solution enters au-

• • • • • 
[For the ScientUlc American .] 

NICKEL AND ITS PREPARATION. 

Nickel is not an abundant metal; and although it occurs 
in a dozen different ores, the number of localities where it 
it is found in paying quantities is very few. It is never 
found in a metallic state, except in meteorites. In ores, it is 
generally associated with iron and cobalt, both of which it 
resembles. The principal source of nickel is the native ar· 
senide, a copper-colored mineral, called by the Germans 
kupfer-nickel, or false copper, because it contains no copper. 
This ore contains from 33 to 55 per cent of arsenic, 33 to 45 
per cent of nickel, and small quantities of sulphur, iron, 
and other substances. Another compound of nickel and 
arsenic has received the name of cloanthite or white nickel. 

. tomatically at the top of the tower, which has an hy
draulic seal. It falls, drop by drop, down into an atmos
phere of sulphuretted hydrogen, passing from one platform 
to another :  and if it does not contain too much copper, it 
passes out at the bottom free from copper. The gas, which 
is absorbed by the nickel solution. is expelled by heating it 
with steam. If a soda ash works is near,the waste sulphide 
of calcium may be employed with profit for precipitating the 
copper. Injury to the workmen from inhaling sulphuretted 
hydrogen can be prevented by the,use of wine or spirits ; 
sulphuretted hydrogen retards the circulation of the blood, 
*hidh is neutralized by the property that alcohol has of ac
celerating the circulation. 

Annabergite, or nickel bloom, is a comround of arsenic acid 
with oxide of nickel, quite soft and of an apple green color. 
The most beautiful nickel mineral is the sulphide, or mil
lerita. It has a brass yellow color and metallic luster, and 
usually occurs in capillary crystals, in the cavities and 
among the cr�tals ()f other minerals, hence called capillary 
pyrites In this country it is found chiefly in Lancaster 
county, Pa. The other nickel minerals are breithauptite, 
nickel glance, ullmanite. emerald nickel, pyromelin, gru
nani te, pimelite, garnierite, and nQumeite. Speiss is a de
posit formed in the pots in which roasted arsenide of cobalt, 
mixed with copper nickel. is fused with carbonate of potas· 
sium and quartz, for the preparation of smalt, in the blue 
color works ; it collects below the blue glass, in the form of 
a metallic alloy, the nickel not oxidizing so easily in roast
ing as the cobalt. It is an important source of nickel 

Of the metallurgy of nickel little is known outside of the 
works, which are carefully guarded, although it is difficult 
to see of what use a knowl.,dge of a process could be to those 
who have no source of material at hand, or why those who 
have a monopoly of the ore need fear competition. Profes· 
sor C. Kiintzel has, however, published some interesting 
facts in regard to the method used in the metallurgy of 
nickel, from which we glean the following : 

The preparation of metallic nickel and cobalt is sometimes 
conducted in the dry way, by collecting and concentrating 
the nickel, cobalt, and copper, in an arsenical or Rulphur 
compound (speise or stone), while, at the same time, the iron 
in the ores is removed by scorification; the cobalt is after
wards fluxed with pure quartz sand, and the protoxide of 
cobalt precipitated, from the silicate of cobalt thus formed, 
by fusion with excess of carbonate of soda; the sulphur or 
arsenic is expelled from the apeise, which has had the cobalt 
removed by roasting and heating with soda and saltpeter, 
and finally reduced with carbon. It is more frequently ob
tained in the wet way, by dissolving the nickel and cobalt 
ores in acids and separating the dissolved metals ; but the 
greater part of the iron should first be removed and the 
nickel and cobalt concentrated before dissolving. In the dry 
method the first step is also to get rid of the iron in the ore 
or speise. The complete separation of iron from arsenical 
compounds of nickel and cobalt is not very difficult, for iron 
has much less affinity for arsenic than cobalt or nickel; but 
to separate it from the sulphides was, until recently, very 
difficult . if not impossible. The reason of this is that nickel 
and cobalt have nearly the same affinity for sulphur that iron 
has. This operation is now accomplished by smelting · the 
rawferruginous ore in a reverberatory furnace, with a mix. 
ture of two parts of fine barytes and one part quartz sand; 
for 1 per cent of iron, 18 to 19 per cent of this flux is reo 
quired. A fusible ferro-silicate of barium is formed and 
sulphurous acid driven out. In 1870, Dr. R. Wagner pro
posed to make use of the oxidizing action of Chili saltpeter 
for removing the iron, sulphur, and arsenic. For arsenical 
products, this method is inferior to the one generally em
ployed, namely, roasting the metallic arsenides after the 
iron has been removed, then heating with saltpeter and so
da. Wagner's method may be employed with advantage 
when it is desired to smelt a nickel ore, which has been freed 
from iron, with a metal free from sulphur, provided it con· 
tains enough copper to prevent the resulting metal from be
ing too infusible. 

The manufacture of nickel in the wet way varies with the 
material or source. The principal steps are the following : 
1. Dissolving the roasted products in hydrochloric or sul
phuric acids. 2. Precipitation of the iron by means of lime 
or carbonate of lime, or soda, after oxidizing, if necessary, 
with chlorine or chloride of lime. 3. Precipitation of the 
copper with I!ulphuretted hydrogen, or alkaline sulphides. 
4. Precipitation of the cobalt as sesquioxide by means of 
chloride of lime. 5. Precipitation of the nickel as hydrated 
oxide or carbonate with milk of lime or carbonate of soda. 
6. Igniting this precipitate so as to obtain anhydrous oxide 
of nickel . insoluble in dilute acids. 7. Leaching out the ex
cess of lime and gypsum from the ignited oxide of nickel. 

Nitrite of potash cannot be employed to separate nickel 
and cobalt when there is lime in the solution. In this case it 
cannot even be used as a test ; for in the presence of lime 
or ether alkaline earth, a yellow precipitate is formed,similar 
to the nitrite of cobalt and potash, and said to have the 
composition K. Ca Ni (NO.).. If there is enough lime pre
sent, all the nickel is thrown down as a double nitrite. 

Cobalt and nickel may be separated by means of sulphate 
of ammonia and sulphuric acid, if the quantity of cobalt is 
not too small relatively. The separation is quite exact if 
the solution is sufficiently concentrated. The nickel sepa
rates as a difficultly soluble double sulphate of nickel and 
ammonia, while the double salt of cobalt remains in solu
tion. From the former the sulphate of ammonia is expelled 
by heating in clay pipes. The sulphate of nickel is almost 
entirely converted into oxide by roasting with charcoal ; the 
last trace of sulphur is removed by igniting with soda and 
saltpeter. 

The best method of removing the sulphate of lime is to 
extract the excess of lime added with hydrochloric acid wa
ter, then to boil the oxide with steam, and add slowly such 
a quantity of carbonate of soda that, after boiling a quarter 
of an hour, there is still an excess of the carbonate iIi the 
solution. Sulphate of soda and carbonate of lime are formed ; 
the first is washed out with water, and the latter with wa
ter acidified with hydrochloric acid. 

Oxide of nickel can be reduced at a bright red heat by 
simple contact with coarse broken charcoal. The reduction 
extenas inwardly from the surface of the cubes. If left in 
contact with the carbon after it is entirely reduced, it ab
sorbs more and more carbon. The reduction usually takes 
place on the clay crucibles on the hearth of a flame furnace. 
At Val Benoit, near Luttich, a continuously working fur
nace is used, the reduction being accomplished in upright 
�� R � a 

,. . . . . 
[For the Scientific American.] 

SCIENTIFIC APPARATUS. 
At the loan exhibition of scientific apparatus, now open 

at the South Kensington Museum, London, free evening 
lectures are delivered on scientific subjects. The collection 
includes apparatus of the most primitive and ancient forms, 
with specimens of the successive improvements down to 
the present time. Many of these articles have a great per
sonal interest, as associated with the names, labors, and 
discoveries of eminent scientific men, mechanicians, discov
erers, and inventors. On a recent occasion, the lecturer, 
Mr. Chandler Roberts, F.R.S. , chemist of the mint, took for 
his theme : " The Apparatns Employed in the Researches of 
the late Master of the Mint, Mr. Graham." The name of 
Thomas Graham is well known as the author of " Elements 
of Chemistry."  His scientific papers, published in the 
transaction of societies, range in date from 1834 down to 
1869, the year of his death 

The lecturer, with specimens of apparatus before him, 
both that of Mr. Graham and of others, gave a very interest
ing discourse. In its scientific aspects, and in its comparison 
of the processes followed. the reasoning employed, and the 
results obtained, the lecture was very interesting. But 
there is another respect in · which the lecture has a general 
interest, as demonstrating that the essential apparatus for 
scientific researches is found in the mind, the memory, the 
power of analysis and comparison, in the ingenious adapta
tion of means and implements: in a werd, in the genius of 
the discoverer. 

Mr. Roberts concluded his lecture by saying that, although 
for delicate researches or measurements complicated instru
ments are necessary, still the most ordinary appliances, in the 
hands of a man of genius. are capable of yielding very im
portant results. With a glass tube and a plug of plaster of 
Paris, Mr. Graham discovered and verified the law of the 
diffusion of gases. With a tobacco pipe, he gave additional 
evidence that atmospheric air is a mechanical mixtur<3 of its 
constituent gases. By the aid of a tambourine and a basin 
of water, he divided bodies into crystalloids and colloids, 
and obtained silicic acid, and oxide of iron soluble in water. 
With a toy balloon of india rubber, filled with carboriic 

Such facts as these are of great interest to mechanics and 
operative chemists, whose daily occupation is the proof of 
mechanical and scientific discoveries, the application of laws 
and facts already discovered. Their daily employment is 
suggestive ; and if they have active minds and patient habits 
of observation, there are frequent chances for testing the 
value of their thoughts and the possibilities of improve
ments in machinery and processes. " If" they had only such 
and such tools, or apparatus I The " if" must be met as 
Thomas Graham met it. * 

• U �  • 
Liquid Indicator. 

Dr. Ciemens has designed an instrument by which a stream 
of alcohol and water mixed in any proportion is measured 
in such a manner that one train of counter wheels records 
the volume of the mixed liquor, while a second counter 
gives a true record of the amount of alcohol contained in it. 
The principle on which this measuring apparatus acts may 
be shortly described thus : The volume of liquid is passed 
through a revolving drum, divided into three compartments 
by radial divisions, and not dissimilar in appearance to an 
ordinary wet gas meter ; the revolutions of this drum pro
duco a record of the total volume of passing liquid. The 
liquid, on its way to the measuring drum, passes through a 
receiver containing a float of thin metal filled with proof 
spirit, which float is partially supported by means of a care· 
fully adjusted spring, and its position determines that of a 
lever, the I\.llgular position of which causes the alcohol 
counter to rotate more or less for every revolution of the 
m easuring drum. Thus, if water only passes through the 
apparatus, the lever in question stands at its lowest position, 
when the rotation motion of the drum will not be communi· 
cated to the alcohol counter ; but in proportion as the lever 
ascends, a greater proportion of the motion of the drum 
will be communicated to the alcohol counter, and this motion 
is rendered strictly proportionate to the alcohol containad in 
the liquid, allowance being made in the instrument for the 
change of volume due to chemical affinity between the two 
liquids. Several thousand instruments of this description 
are employed by the Russian government in controlling the 
production of spirits in that empire, whereby a large staff 
of officials is saved, and a perfectly just and technically un
objectionable method is established for levying the excise 
dues.-Nature. 

............ ------.. �'�.�I�.�-----�------
Naval Items. 

REDUCTION OF PAY AND MEN. 

"Abst.ract of general order No. 216.dated August 12,1876 : 
The estimates made for pay of the navy for the current 
year were $7,600,000. Congress, however, determined that 
by a very rigid enforcement of a somewhat disused puwer 
on the part of the secretary of the navy to furlough officers, 
instead of having them under the heads of "other duty" or 
"waiting orders," a very considerable reduction coul<i be 
made; and appropriated for the current year, for the pay of 
the navy to be administered upon this plan, and also reduced 
by cutting off 1,000 from its former complement of 8,500 
men, the sum of $5,750,000, or nearly $2,000,000 less than 
the amount of the estimates. Under these circumstances, 
the department, although entertaining different views, feels 
bound to make, in good faith, the effort to bring the actual 
expenses of this branch of the service as near as possible 
to the amount appropriated by Congress. This can only be 
done by reducing the number of officers employed, to those 
absolutely needed to meet the daily pressing requirements of 
the aervice, and by putting those unemployed upon the low
est pay recognized by the provisions of existing laws. 

"It is therefore ordered that : Until further orders, all 
officers not on duty on September 1 next, and all on leave, 
will, at the expiration of leave or waiting orders, be reo 
garded as on furlough, and will be so paid. 

"The foregoing applies only to the active Hst of the navy, 
the pay of retired officers being fixed by special provision of 
law. " 

NAVAL ENGINEER CORPS GAZETTE. 

Chief Engineer James B. Kimball, detached from the 
U. S. steamer Hartford, and as Fleet Engineer of the North 
Atlantic Station, and placed on waiting orders. 

Chief Engineer A. J. Kiersted, detached from the U. S. 
steamer Vandalia, and ordered to the Hartford, and also to 
dischuge the duties of Fleet Engineer of the North Atlantic 
Station. 

Chief Engineer Joseph Trilley to the Vandalia. 
Cadet Engineer George S. Willits, detached from the 

Vandalia and placed on waiting orders. 
• U � . 

A Panic among Sponge Divers. 

Mr. Vice-Consul Jago, writing from Beyrout, says that 
the last crop of Turkey sponge was very deficient, and prices 
of ordinary and common sponges have greatly risen in con
sequence. The defi,ciency is attributed to a panic among 
the divers, caused lly the appearance in the neighborhood of 
Batroun, Mount Lebanon, the chief sponge fishing locality, 
of a sea monster, alleged to have been equal in size to 
a small boat. Its actual depredations among the divers 
appear at the present time to have been limited to one manj 
whom he is said to have swallowed whole. 

,. . ' t  • 
A SQUARE of 208'72 feet each way covers one acre, so als9 

does a circle 235 '0 feet in diameter. 
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IMPROVED BOAT-LOWERING APPARATUS, 

We illustrate herewith a new boat.lowering apparatus, in 
which the inventor seeks to use the buoyancy of the boat as 
a means of detaching it from the falls. He has contrived 
the hooks, whereby the latter is fastened, so that they will 
open when the weight of the boat is taken by the water. 
The release is thus automatically effected. In order to se· 
cure the even lowering of the boat, the inboard ends of the 
falls are wound about a drum bolted along-side the bul warks, 
and the rotation of the drum is governed by a pawl and 
ratchet or other simple mechanism. The hook which forms 
the essential feature of the invention is illustrated in Fig. 
2. It consists of three parts 
two of which, A and B, are 
pivoted in lugs attached to the 
boat, and a third, C, is pivoted 
to one of the aforesaid parts, 
and enters a slot in the other. 
Over the part, C, the ring at 
the end of the fall passes ; and 
so long as there is any weight 
snspended by the hook, its 
parts will maintain their rela
tive position as shown in Fig. 
2. When, however, the stress 
of the weight is removed, the 
part, C, falls from the upper 
portion of the slot where it en. 
gages by the shoulder formed 
upon it, and is drawn out by 
the part, B, which falls flat, 
the part, A, doing likewise. 
The falls are thus instantly 
released, leaving the boat free. 
To hook the boat on for hoist
ing, it is simply necessary to 
insert the part, .. -D, through 
the ring, and catch it in the 
slot. The parts are then held 
together until the weight of 
the boat rests on the hook, 
when no further attention is 
required. The inventor pro
vides a safety cord, which, as 
the boat descends, come.s out 
of the hole at the end of the 
small hook. This is intended to prevent all danger of the 
boat being lifted accidentally, and so released before the pro· 
per time. Fig. 1 shows the invention complete, as attached 
to a boat. 

Patents pending through the Scientific American Patent 
Agency in this country, Great Britain, and France. 

Mr. W. C. Brice has also invented an actinometer, or pho. 
tographic testing plate, to be applied to a camera, for the 
purpose of determining the quality of the chemicals em· 
ployed, and for discovering where the trouble lies in foggy 
and undefined pictures. It consists of a frame with a sli
ding glass, to which are applied fixed pieces of transparent 
material, superposed in layers in regular succession, to pro· 
duce a graduated obstacle to the passage of light. Patents 
have been applied for on this improvement in the United 
States and several countries of Europe. 

For further particulars address the inventor, W. Alexan
der Brice, care R. C. Poulter, 4a Middle Temple Lane, Lon
don, England. 

. . . � . 
DUEBER'S IMPROVED WATCH CASE, 

The obvious advantage of the stem-winder watch is that, 
as its winding apparatus is contained in the case, there is 

no necessity for carrying a separate key. But many consider 
that the annoyance of lost or mislaid keys is of less impor. 
tance than the liability of stem winders to get out of repair 
and their higher first cost, so that probably the majority of 
people prefer the older-fashioned system. 

In the invention herewith illustrated, the object sought 
has been to combine a key with the case, making it form a 
part thereof in the place where the stem-winding apparatus 

leitutifi e jmtritJu. 
is usually located. The key, however, is detachable, and is 
used to wind the watch in the ordinary way. 

In the engraving the key, Fig. 2, is shown inserted in Fig. 
1. A small projection inside the pendant enters slots cut in 
the side of the key, as represented in Fig. 3, and hold it in 
place. It suffices, in order to remove the key, to push it in 
and turn to the left ; the reverse operation re-fastens it in 
place. 

It is claimed that this arrangement involves but very lit. 
tle extra cost, and that the key cannot get los t misplaced, 
or filled with dirt. 

For further information address the Dueber Watch Case 

BRICE'S BOAT LOWERING AFFARATUS, 

Manufacturing Company, 175 West Fourth street, Cincinna· 
ti, Ohio. 

------.. _ . •.. �.__4�_-----
IMPROVED WATER MOTOR, 

The iIwention herewith illustrated applies water to a wheel 
of a novel construction, whereby the whole centrifugal force 
of a jet of water is concentrated on the center of the buck
ets From these it is immediately discharged, thus avoid
ing any friction or dead Uft, and imparting to the wheel not 

ouly a greater impetus but, it is claimed, a very high degree 
oJ power, considering thfol pressure and the size of the stream 
used. Although adapted to all purposes where water is 
used as a motive power, this invention is more particularly 
designed for use where the supply of water is limited or va
riable ; and this is believed to be a desideratum, as streams 
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of water are liable to much fluctuation at different seasons 
of the year. More especially is it designed for use in pro · 
pelling light machinery, such as printing presses, sewing 
machines , lathes, etc., wherever water can be taken from a 
hydrant. It is also claimed to be well adapted for heavy work. 

The d isk of the wheel, A, Fig. 1, is made of brass of va
rious sizes, and, together with the buckets, B B, is of a pecu
liar construction and of a capacity to correspond with the 
size of the stream and the power required. C U are the belt 
pulleys ; D the supply pipe ; E a self-packing faucet or stop
cock, which is the subject of another patent obtained by 
the same inventor. This faucet is capable of supplying 

one, two, three, or more streams 
of water of different dimen 
sions through the pipes, F, 
which are firmly held in po 
sition at the point of delivery 
of the water on the buckets by 
a shoe, G. The pipes are pro
vided with bushings at their 
extremity, which can be re
moved at pleasure, and others 
of a different capacity inserted. 
The waste pipe, of course, can 
be arranged as required, either 
from the sides or bottom of the 
casing. The communication 
between supply pipe and buck
ets is shown in section in Fig, 
2. Patented June 13, 1876. 
For' further particulars address 
the Little Giant W· ater Motor 
and Self-Packing- Faucet Com
pany, Glen's Falls,  Warren 
county, N. Y. , Frederick J. P 
Chitty, manager. 

THE WESTON DYN AMO·ELEC
TRIO MACHINE. 

Our engraving represents a 
new electric machine, adapted 
more especially for electro
plating. It is of simple con. 
struction and, we are informed, 
requires very little power. 
The illustration gives an exte

rior view ; the mechanism is as follows: From the interior of 
an iron ring or cylinder, a number of radial magnets point 
to a common center. These, as well as the ring, are wound 
with wire. In the central space is a shaft which carries a 
series of armatures, the outwardly projecting ends of which 
are so arranged as, when reversed, to approximate closely to 
the extremities of the magnets. When the armatures are 
thus rapidly carried past the magnets, currents of electricity 
are induced in the wires surrounding said armatures. In
stead of making the commutators with as many springs or 
brushes as there are insulated strips to connect their cur· 
rents-a cause of loss and of frequent readjustment-a de
vice is provided in which all the strips which convey currents 
of like kinds are united in the commutator itself, and it is 
only necessary to use the springs or brushes to collect the 
currents from all the armatures, no matter how many mag
nets or armatures may be employed. Only two springs or 
brushes are used, one being always in connection with one 
of the projecting pieces of one half the commutator, while 
the other is always in connection with the other half. Hence 
one transmits the positive and the other the negative currents. 

When the machine is set in motion, a current is produced 
which flows through the halves of the commutator. then 
passes through wires to the coils which surround the mag 
nets, and through the coils surrounding the iron ring. This 
circuit, small at first, rapidly excites the magnets, producing 
the maximum effect. The current is then led through any 
desired circuit and is returned to the machine through a 
spring into one half of the commutator, then into the other, 
completing the circuit from the coils surrounding the arma
tures, and then back to said cores. The entire current gene
rated in or by all the armature coils is passed through the 
magnet and ring coils, and none of the armatures are set 
apart for generating a current for excitation of the magnets, 

There is, besides, a new and ingenious pole charger which 
prevents the currents heing changed during periods of rest, 
so that no preliIninary examination of the currents is neces
ary before at once setting the apparatus in operation. 

Four sizes of the machine are made, and one of medium 
dimensions is capable of running 200 gallons of nickel so
lution. The apparatus will be found at the Centennial, at 
west end of Corliss engine avenue, B 78. Patented by Edward 
Weston, July 18, 1876. For further particulars address Condit, 
Hanson, & Van Winkle, 236 Market street, Newark. N. J, 

© 1876 SCIENTIFIC AMERICAN, INC.



SEPTEMBER 2, 1 876.] 
OCEANIC BIRDS. 

The sub-family of web-footed oceanic birds known to 
zoologists as the proceUarinllJ contains severo,1 genera, the 
best known of which are proceUaria or petrel proper, and 
thalas8idroma or stormy petreL The name petrel is derived 
from Peter, in remembrance of the apostle's walking on the 
water, a characteristic of the bird excellently shown in the 
first of our 'two engravings. The birds here shown, com
monly called by sailors Mother Carey's chickens, are readily 
distinguished from the common petrel by the 
shorter and slenderer bilL The species are about 
twelve in number, and inhabit the oceans of both 
hemispheres, skimming lightly over the waves or 
running along their tops ; they are dark in color, 
but more or less marked with white_ The Mo
ther Carey's chicken (tl!alassidromlt pelagica) is 
about six inches long in the body, with wings 
opening to a width of over thirteen inches ; the 
bill and feet are black ; the body is grayish, black 
above, tinged with brown. The presence of these 
birds is supposed by mariners to forebode stormy 
weather, and they are never molested by sailors, 
as their warnings are usually accepted in perfect 
faith ; they are found all, across the Atlantic, es
pecially in the temperate zone, and are common 
on the banks of Newfoundland. They breed on 
rocky shores and islands, in the North Atlantic. 

On the Shetland Isles, Scotland, they begin to 
lay toward the end of June, depositing a single 
egg in a nest made of plants and earth, which they 
carefully conceal, sometimes placing it three or 
four feet under a heap of stones_ The naturalist 
Briinnich states that these birds become so fat 
that the inhabit.ants of the Faroe islands attach 
wicks to them and burn them as lamps_ 

Our second engraving represents another of the 
tireless wand�rers oUhe deep, the albatross, also 
of a web-footed genus. Three species are known 
-the common albatross (diomeda exulans),the al
batross of China (diomedafuliginosa), and the yel
low and black beaked albatross (djomeda chlO1'O
rynchos). The first is the species chosen by the 
artist for representation ; it is also called the man 
of war bird. The genus is distinguished princi
pally by a very strong, hard, straight beak, which 
suddenly curves downwards, with a sharp hook 
at the point. The feet are short, the three toes 
long and completely webbed, the wings long and 
narrow. The common albatross is the largest sea 
bird known, weighing from twelve to twenty-eight Ibs. Its 
wings measure, when extended, about eleven feet across ; 
but a specimen, measuring seventeen and a half feet was 
shot off the Cape of Good Hope. The top of its head is of 
a ruddy gray, all the rest of its plumage, with the exception 
of some black bands on its back and a few wing feathers, 
being white. It is abundant. from the Southern Ocean to as 
far north as Ka'llschatka, but scarcely ever visits our coasts. 
Its voracity is extreme, its ordinary food being fish and fish 
spawn ; it can readily be caught, however, with a strong 
line and a hook baited with a piece of fat 
pork. Its power'! of flight are very remarka
ble ; and its voice is harsh and disagreeable, 
resembling the bl'aying of an ass. The alba
tross is regarded. with superstitious awe by 
sailors ; and the killing of one is believed to 
bring down disR"lters on the ship. 

. _  .. 
SugV'estlolJlOI abo ut Breeding Cattle, etc. 

1 . ,l  perfect development and sound vigor
ous heAlth, constitutionally, especially in the 
generatIve organs, are conditions of fertility. 

2. In the maintenance and improvement of 
a breed, the truth that " like produces like," 
that the reproductive germ will stamp upon 
the animal developed from it the characters 
of the parent organisms, is the backbone of 
success. 

3. We can, in a great degree, at will, pro
duce variations and improvements in breeds, 
as by abundant feeding, a mild and salubrious 
climate, a rich and healthy soil, moderate use, 
education, stimulation, or selection of desi ra
ble qualities ; by disease or rejection of unde
sirable characters and properties ; by solicit
ing the weight of imagination in our favor ; 
by allowing the breeding animals to mix only 
with those of the stamp desired ; by crossing 
less improved breeds systematically with 
mates of a better race, and b! crossing ani
mals faulty or deficient in some particular 
point with others, in which this point is de
veloped in excess. 

4. The herding of pregnant high-class ani
mals with low-bred ones, and the resulting at
tachment between the two races, are to be es
pecially avoided, as oecasionally affecting 
the progeny injuriously ; strong impressions 
from a new or unusual condition of sur-
rJunding objects are to be equally guarded 
against. 

5 If a valuable female is allowed to breed to an inferior 
male, she cannot be relied upon to produce pure-bred ani
mals for several succe"ding pregnancies. Through a strong 
and retained impression, through the absorption into the 
system of living particles (germinal matter) from the footus, 
or through some influence, during pregnancy, on the ova, 

Jtitutifi t �tutri tIlU. 
then being most actively developed, the good or bad features 
of the first sire are perpetuated in the progeny of succeed
ing ones_ 

6. All breeds show a tendency to breed back, or to pro
duce offspring bearing the marks of their less improved and 
comparatively valueless ancestors ; hence, individuals of 
this kind must be rejected from the best breeds if we would 
maintain their excellence. 

7. Certain raCeS and individua:s have their characters more 

THE S TORMY PETREL. 

fixed, and will transmit and perpetuate them in greater pro
portion than others with which they may be crossed. If 
their qualities are desirable, thoy prove highly valuable in 
raising .other stock of greater excellence. If undesirable, 
they will depreciate the value of any stock crossed for many 
generations. That fixity of type, however, is, above all, a 
characteristic of those which have been carefully selected 
and bred up to a certain standard for many generations, so 
that, in our best, long(jst established, and most esteemed 
breeds, we have a most valuflble legacy left us by the suc-

THE ALBATROSS. 

cessful breeders of  the past, with which we may mold our in
ferior races almost at will. 

S. While breeding continuously from the nearest relations 
tends to a weakened constitution, and the aggravation of any 
taint in the blood to sterility, these may be avoided by in
fusing at intervals fresh blood of the same family which 
has been bred apart from the branch o! it for several gene-

rations. Moreover, the highest excellence is sometimes at 
tained only by breeding very close for a time. 

9. Diseased or mutilated animals are generally to be. dis
carded from breeding. Mutilations resulting from disease 
during pregnancy, and disease with a constitutional morbid 
taint are, above all, to be dreaded as transmissible.-PrQ 
fessor James Law. 

------------�.���.H�� .. �----------
Laying the First Cables oC the East River. 

N ew York and Brooklyn are at last joined to
gether. The bond is a frail one at present, be
ing only two i-inch wire ropes stretched from 
tower to tower of the future East River bridge, 
but it is the beginning of the great superstruc
ture, marking the first step in the second por
tion of the enterprise, and the substantial com
pletion of the vast stone monuments which form 
the foundat,ion for the whole. The two cables, 
each 3,600 feet long, were made fast near the 
Brooklyn anchorage, drawn up over the top of 
the pier, and then lowered to a scow, which car
ried the ends over to the New York side, the 
slack being paid into the river. A hemp rope, 
leading from a drum on a small engine, and pre
viously brought over the New York tower, was 
made fast to the end of one cable, which was 
thus hauled over the pier until said end could be 
attached to a larger engine. The latter then 
hauled the cable taut and to an altitude of lS0 
feet above the river. The second cable was then 
raised in similar manner. 

The work occupied five hours, and was wit
nessed by a large number of people_ The ca
bles will next be stretched from the towers to 
the respective anchorages, and all will then be 
joined together to form an endless chain, by 
means of which the material used in the con
struction of both the temporary and the perma
nent bridges will be transported across the river. 

. _  .. -------
Facts and Sllllple Forlll uire Cor Me chanics, 

FarIllers, and Engineers. 

The following are fair approximate rules for 
the power required to drive cotton machinery : 
Cotton openers, 1 horse power per 1,000 lbs. of 
cotton delivered ; cotton pickers, 3 horse power 
per 1,000 lbs. of cotton delivered ; cotton cards, 
yl horse power per lb_ of cotton delivered per 
day, and, at 125 revolutions per minute, 0'125 

horse power ;  railway heads, breakers, 1 horse power per 
each 10 yards per minute ; railway heads, finishers, 0'001 
horse power per revolution per minute ; drawing frames, 
0'002 horse power per revolution per minute ; spindles, 0'005 
horse power per spindle per 1,000 revolutions. 

To find the safe pressure a cylindrical boiler will bear in 
lbs. per square inch : Divide the thickness of the plate in 
inches by the diameter of the boiler in inches, and multiply 
the quotient by 5,000 for a ccpper boiler wi , h  single riveted 
shell ; by 6,400 for a copper boiler with double riveted 

shell ; by 7,600 for a wrought iron boiler with 
single riveted shell ; by 9,000 for a wrought iron 
bc.iler double riveted ; by 10,000 for a steel boil
er single riveted ; by 12,000 for a steel boiler 
double riveted. 

To determine the amount of coal in Ibs. 
which will be burned per square foot per hour 
with chimneys of good proportions, ProfesRor 
Thurston's rule is to subtract 1 from twice 
the square root of the hight of the chimney. 
To determine the hight of chinmey required to 
give a certain rate of combustion, add 1 to the 
weight to be burned per square foot per hour ; 
divide by 2 and square the quotient. 

Pulleys covered with leather, iron pulleys 
polished, and mahogany pulleys polished, rank 
for working value as 36, 24, and 25, respective
ly, wood and iron uncovered being almost iden 
tical. 

Iron castings shrink Til inch to the foot in 
cooling in the mold. 

To find the weight of pipe per lineal foot in 
Ibs . ,  subtract the square of the inside diame
ter in inches from the square of the outside 
diameter in inches, and multiply for cast iron 
by 2'45, for wrought iron by 2'64, brass by 
2'S2, copper by 3 '03, lead by 3 ·S6. 

The natural slopes of earths, with horizon
tal line, are as follows : Gravel (average) 40°, 
dry sand 38°, sand 22°, vegetable earth 2So,  
compact earth 50°, shingle 39°, rubble 45°, clay 
well drained 45°, clay wet 16°. 

Sand weighs about 30 cwt. per cubic yard, 
gravel the same ; mud 25 cwt. , marl 26 cwt. , 
clay 31 cwt_ , sandstone 39 cwt. , shale 40 cwt. , 
quartz 41 cwt. , granite 42 cwt. , trap the same, 
slate 43 cwt_ 

To true a carpenter's grindstone, use a i-inch 
bar of iron or a gas pipe, for a turning tool, 
holding it below the center of the stone. 

Chipping hammel'S should weigh about lt Ibs. and have 
handles 15 inches long. 

A 6 inch emery wheel should make about 2,400 revolu
tions per minute, an S inch 1,SOO, a 12 inch 1,200. 

The pressure in Ibs. per square foot of water acting against 
a plane surface at right angles to the direction of movement 
is 0'976 times the square of the velocity in feet per second 
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BREECH-LOADING FIREARlIS. 
We herewith publish the second of a series of three 

classes of breech-loaders, the illustrations of which are se
lected from Mr_ E. H. Knight's " American Mechanical Dic
tionary_" The arms shown were recommended by the U. S. 
army commission in 1873. 

In the engravings, R, is the Springfield arm, having 
a breech block hinged to the upper edge of the barrel and 
swinging upward and forward. The indorsement of the 
board as the best, all things considered, entitles it to an 
honorable place in the series of examples. R is a side 
view of the gun, with the breech block, d, thrown up ; a is 
the bottom of the receiver, c the breech pin, with its circu
lar recess to receive the cam latch,!, which locks the breech 
block in place ; g is the cam latch spring, h is the firing pin, 
which transmits the blow of the hammer to the priming of 
th61 cartridge, and is predsed back by a spiral spring after 
the delivery of the blow ; j is the cartridge shell ejector, k 
its spring ; l an incline which tips up the ejected shell so as 
to throw it out of the receiver. Rl is a top view of 
the gun with block closed. R2 is a section with the 
breech block closed. The dotted lines 

The firing pin is an axial spring pin released from the bolt 
by a downward pull by means of the trigger and lever. 
Fig. T is the position " ready to fire," the driving spring 
being condensed and ready to act. Fig. T' shows the bolt 
withdrawn and the cartridge tumbling out. When the bolt 
is withdrawn, the sleeve of the firing pin is so far retracted 
that a shoulder catches behind the trigger. When the bolt 
is pushed home, driving the cartridge into the barrel, it 
leaves the shoulder of the firing pin resting against the 
trigger, as shown in Fig T 

This method has succeeded perfectly at the Paris Observa
tory with the large equatorial of the eastern tower, the ob
jective of which is 14'934 inches in apel'ture, and 29 '13 feet 
in focal distance. By a very simple arrangement the 
glasses can be separated, and the instrument may be em
ployed for optical as well as for photographic observations. 
The photographic adjustment does not present any inconve
nience in observation of faint stars. M. Cornu states that 
he easily observed Uranus, and at least one of his satellites, 
without finding it necessary to re-establish optical achroma
tism. 

show the block raised. 
The breech block is raised upward and 

forward in the act of opening by a 
thumb piece, m, which releases it by 
turning up the cam latch out of its re
cess in the breech pin. When fully 
open, it discloses the chamber, or rear 
end of the barrel, ready for the insertion 
of the charge contained in a copper car
tridge case, hold:ng seventy grains of 
musket powder, and firing a bullet llo 
of an inch in diameter and weighing 
about 400 grains. When the breech 
block is closed, it is held down and 
braced against ths.,&ffort'of the neaviest 
charges by the cam latch, which flies 
into place in closing. The piece is fired 
by the ordinary side lock taken from the 
old muzzle-loaders. In opening the piece 
after firing, the breech block strikes the 
lump on top of the extractor, and re
volves it so as to carry the now empty 
cartridge shell to the rear. After pass
ing a certain point, the spiral spring in 
front of the extractor is released, and ac
celerates its motion, so that the cartridge 
is thrown sharply against the beveled 
surface of the ejector stud, by which it 
is deflected upward and expelled from 
the gun. 

S S' are two views of the Elliot carbine 
recommended by the same board for 
trial in the field, as exhibiting " re
markable facility of manipulation in re
quiring but one hand to work it. " This 
arm has a breech block hinged to the 
breech pin and operated by the hammer. 
Fig. S shows the gun in loading position 
and S' in the position " ready to fire. " 
After firing, the hammer, d, is pulled 
back to the position shown in S, and in 
so doing draws by the yoke, b, upon the 
breech block, a, to which it is pivoted at 
c. This pulls down the front end of the 
breech block, exposing the rear of the 
barrel for the insertion of the cartridge. 
Having done this work, the pin, e, of the 
yoke slips out of the socket, f, into the 
lower portion of the groove, while the 
lower branch of the yoke engages over 
the pin, g, so that, when the hammer is 
again pulled back , the breech block is 
pushed up again into the position shown 
at S', where the hammer is on full cock 
and the arm ready to fire ; h is a strap 
which works the retractor, so that the 
shell is ejected as the breech block is 
pulled down. S shows the cartridge 
ejector pulled out ; S" shows it in its 
bed. One pull on the hammer depresses 
the breech block and ejects the empty 
shell ; another pull closes the breech 
block and puts the hammer in position 
for firing ; a pull on the trigger fires 
the arm. 

T 'I' are two positions of the Ward-Burton gun, which is 
on the bolt principle, like the Prussian needle gun and the 
French Chassepot. This gun, in its magazine form, was 
also recommended " for farther trial in the field." This 
gun, having been fired, is opened by raising the handle, a, of 
the bolt and withdrawing it directly rearward ; the position 
is shown in Fig. T' in the engraving. As the cartridge shell is 
pulled out by the spring hook on the upper edge of its 
flanged rim, the pin which rests against its lower portion 
comes in contact with the front end of the trigger pin, which 
tips it up and 1throws it out of the receiver. Another car
tridge is then introduced by hand or by automatic devices 
from the magazine, and pushed into the bore of the gun by 
the longitudinal for ward motion of the bolt. Near the head 
of the bolt is seen a part of the sectional screw which en
gages with a corresponding section within the gun when the 
piece is closed, and the handle turned down into place, so 
as to support the bolt against the force of the discharge. 

·Publlshed In numbers by Messrs. Hurd '" Houghto
'
n,  New York cIty. 

Astronondcal Photography. 

The facility and precision with which photography repre
seJ.1ts luminous phenomena in their miuute details renders 
this application of optics more and more important in the 
sciences of observation, and especially astronomy. But 
photography could not take a regular place in observatories 
unless the photographic apparatus had the same simplicity 
and theoretical perfection as the instruments used for cur
rent observations. M. Cornu states, in a note to the Paris 
Academy, that, having had occasion to study this problem 

At the principal focus of this instrument are obtained di
rect photographic images of the sun and of the moon, meas
uring nearly 3 '42 inches in diameter : images which might 
be easily magnifi9d by means of the eyepiece so as to give 
negatives of more than 39 inches in diameter. The images 
thus enlarged gain, perhaps, in artistic effect, but they lose 
in distinctness. 

• u . ..  
Alcohollc Solution 0" Shellac. 

The production of a clear alcoholic solution of shellac 
has been the subject of numerous expe
riments, but hitherto none has turned 
out satisfactory except slow filtration. 
As is known, by digestion of one part 
of shellac with six or seven parts of 70 
per cent alcohol, a solution is obtained 
which, when warm, is almost clear, 
but upon cooling becomes turbid, and 
is only partially clear after standing a 
week. The plan of pouring sufficient 
alcohol over coarsely powdered shellac 
to form a thin paste, yields, upon the 
addition of more alcohol after the lapse 
of eight or ten hours, a liquor that 
does not deposit any more, but whIch 
is not clear. Another method sugges
ted, of boiling the alcoholic shellac so 
lution with animal charcoal, gives a 
clearer liquid, but there is always loss 
through absorption by the animal char
coal. 

The object sought by the author was 
to obtain a clear alcoholic solution in 
a short time without much loss. Pre
vious communications upon the sub
stance occurring in shellac tQ the ex
tent of five per cent, which renders its 
alcoholic solutions turbid, and is de
scribed by some authors as wax, and 
by others as a fat acid, suggested an 
attempt to effect its removal before dis-
solving the shellac. The shellac, there
fore, was boiled with water, from one 

Tile "ffp'rinOfield" Breech-loader. 
to five per cent of soda or ammonia be
ing added, but' without satisfactory re
sult ; a somewhat larger addition of the 

BREECH·LOADING FIREARMS. 

in connection with the transit observations, and later at the 
request of the Council of the Paris Observatory, he has 
found a solution of it as complete as possible. The nega
tives he had to lay before the Academy would, he trusted, 
justify this opinion. 

It is the peculiarity of this method that it does not re 
quire any special instrument, any telescope, and may at once 
be adopted for photographical observations by means of a 
purely mechanical arrangement, which does not at all affect 
the optical qualities of the instrument ; the two lenses 
which compose the objective have merely to be separated 
to an extent depending on the nature of the glasses, but 
rarely exceeding it per cent of the focal distance. This op
eration shortens this distance about 6 to 8 per cent. The
ory and experience prove that the original achromatism of 
the visible rays is transformed into achromatism of the 
chemical rays, which is necessary to the perfection of pho
tographic images. Direct and precise measurement has 
shown that this slight separation of the glasses does not 
cause any aberration in the images. 

alkali caused the splution of the shel
lac. The author next prepared a solu
tion with one part of shellac and six 
parts of 90 per cent alcohol at the or 
dinary temperature, which was effect 
ed with frequent shaking in ten or 
twel ve hours. To this he added car
bonate of magnesia to about half the 
weight of the shellac used, and heated 
the mixture to 1400 Fah. The solu
tion so obtained cleared more rapidly 
than a solution to which magnesia had 
not been added, and filtered in less time ; 
but it did not supply what was sought. 
When powdered chalk was substituted 
for magnesia, the solution, after '!tand
ing some hours, became three fourths 
clear, while the lower turbid portion 
could be rapidly filtered. It only re
quired a little alcohol to wash the fil
ter, and a clear alcoholic solution of 
shellac was obtained. Further experi
ments, for instance with sulphate of 
baryta, did not give a better result. 
When such a solution is made on a 
large scale it would be best filtered 
through felt. 

Notwithstanding that the object of 
the author had thus been attained, one 

or two other experiments were tried. To three parts of the 
above mentioned shellac solution one part of petroleum eth
er was added, and the mixture was vigorously shaken. After 
standing a few moments the liquid separated in two layers; 
the upper light colored layer was the petroleum ether with 
the wax dissolved in it, the lower yellow brown layer was a 
clear solution of shellac with only a little petroleum ether 
adhering. Upon allowing the petroleum ether to evaporate 
spontaneously, the' wax that had been dissolved out of the 
shellac was obtained as a white residuum. By using alcohol 
at 95 per cent to dissolve the shellac, and then adding pe 
troleum ether, a perfectly clear solution was obtained that 
only separated into two layers after water was added. Con
sequently an alcohol weaker than 90 per cent shouid be used. 

The shellac solution obtained by means of petrolilum eth
er, however, has the advantage that the shellac is left, af
ter evaporation, in a coarser form, and easily separates; this 
may be obviated by adding one to three per cent of Venice 
turpentine.-A. Peltz, in Pharmaceuti8che Zeit8chrijt fUr 
RU88land. 
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THE TAPAYAXIN. 

Mr. F. W. Fanning, of Corsicana, Texas, has forwarded 
us a specimen of the crowned tapayaxin or horned lizard 
(phryno8oma C01·1j,utum). This curious reptile is not uncom
mon in the South and in California, and is stated to be very 
lively when at liberty, pursuing its prey with much eager
ness. In confinement, however, it becomes almost torpid, 
remaining for some hours in the same attitude. In spite of  
its formidable looks, it  is perfectly harmless, and can be 
taught to eat flies from its owner's hand. Red ants are its 

f norite food; but it will eat insects of all kinds. Its gene-
ral color is gray, one variety (phryno8oma Blainvili�) being 
variegated with irregular bands of brown. This animal is 
sometimes erroneously called the horned frog and horned 
toad. 

Mr. Frank Buckland describes a specimen in 
his collection as follows : " My new friend is 
about the size of a common sized toad, and at 
a distance off looks very like one. He is cov
ered all over with spines, some of which are 
larger and stronger than others ; he has t wo 
fixed spines, one over each eye, and three fixed 
spines on each side of his face. At the top of 
his head are situated the two biggest spines, 
each about half an inch long, giving him a 
most diabolical appearance All the spines 
are fixed firmly into his head. As will be seen 
by the picture, his body is covered with spines 
of different sizes, and set into his skin very 
thickly. The consistence of the spines re- - "', 
minds me much of the spines of the black-
thorn. The color of the animal is gray, va-
ried with brown and ochrey yellow ; in fact it 
is very like the color of the bark of an old 
tree. "  

The tapayaxin sent.us by Mr. Fanning has 
remained very-qUiescent since his arrival, hardly deigning 
to notice the flies placed in his box for his sustenance. He 
is apparently in good health, and his reticence of speech 
may be attributed to his philosophical temperament, and 
perhaps to some provincial bashfuiness, natural to a new 
comer to the metropolis. 

.. 4. � • 
Lightning Conductors. 

Dr. Mann lately showed, at the Science Conference at 
South Kensington. how unimportant is the form of lightning 
conductors, whether rods, ropes, or pipes ; and that the r@al 
desideratum was that they should be of sufficient size to af
ford an unobstructed path for the passage of the electric 
fluid. He insisted on the necessity of a goodly number of 
points, and above all upon the indispensability of large earth 
contact, saying that a lightning discharge passing through a 
large rod with an ample earth contact is only a gentle stream 
of low tension ; but that, if the size of the rod or the area of 
its contact with the earth is diminished, the tension is in
creased, and the tiuid has a dangerous tendency to discharge 
itself laterally by chance outlets. 

.. • 1 • •  
IMPROVED DOOR KNOB. 

The chief failing of the ordinary door knob is that it 
works loose. Sometimes this occurs from the wood of the 
door not being properly seasoned, and hence shrink
ing, and frequently from the device itself not being 
secured to the woodwork as tightly as it should be. 
The above difficulty is claimed to be completely re
medied in the improved knob illustrated in our en
graving. The roses are secured to the door by lit
tle points on the underside. There is but one screw, 
whick is attached to one of the knobs, and passes 
through the square rod. This is regulated, as shown , 
by a small catch pushed by a spring into a notch. 
As this notch represents an adjustment of but the 
one hundredth part of an inch, it is easy to see how 
well the knob can be made to fit. In mineral and 
porcelain knobs, the necks are secured by spurs go
ing down in grooves and turning under the material 
of the knob. 

The device is strong, easily adjusted, applied, or 
removed, simple and suitable for all kinds of knobs 
or latches. Further information may be obtained by 
addressing the Parker & Whipple Company, West 
Meriden, Conn. , or 97 Chambers street , New York. 

4 4 ' �  � 
Mechanical Photo-Printing. 

The following practical directions for mechanical photo
printing are from the text of Herr Husnik : 

Use for the supports some plates of glass one quarter of 
an inch or less in thickness, roughened on one side by means 
of very fine emery and water, and applied by friction from 
another and smaller piece of glass to which a handle is at
tached. Do not allow the emery to become dry, or it will 
produce deep scratches. A circular motion should be adop
ted, using considerable pressure, and in about twelve min
utes a very fine grain will be obtained. If plates be employed 
that have been previously used, remove the gelatin by im
mersing in a vessel containing a solution of soda. This wash 
keeps more than two months, and it is always possible to 
strengthen it by the addition of lime. The gelatin, in the 
case of a plate that has been previously used, will detail it
self in about twelve hours. Rinse the surface and rub with 
emery to remove the gelatin that may have lodged in the 
pores ; but this time one applicalion of the emery will suf· 
fice. The glasses thus prepared are washed in several 
changes of water and wiped dry with clean cloths. 

First : Preparation of the plates.-Take fresh albumen 25 

parts, distilled water 45 parts, silicate of soda 8 parts. Mix If the details in the shadows be not properly brought out, 
well together, beat to a froth, and allow to stand for several put extra pressure on that part. One plate will furnish a 
hours ; then decant the clear pr..rt and filtt:r it two or three considerable number of proofs, provided the instructions be 
times sO 'as to ensure its being free from impurities. carefully carried out and the gelatin be of good quality. 

In preparing the plates, place them, ground side upper- Final observation. This method, according to Herr Hisnik's 
most, on a large slab of glass carefully leveled ; and having experience, is the best in use, and it gives certain results. 
brushed them over with a soft brush to remove all dust, Some photographers substitute isinglass for a portion of the 
pour a little of the preceding liquid near one edge, and cause gelatin, but this substance can rarely be obtained of good 
it to flow over the surface by slightly inclining the large quality. 
slab. If the liquid do not flow over the glass easily, it caD The choice of the inks is very important. Munich varnish 
be helped on by using a small slip of paper, takiug care that ought not to be used for black, as it attacks the gelatin and 
it does not run too fast. Now raise one of the corners so as the plate loses its vigor. Good black printing ink answers 
to allow the superfluous liquid to flow off the plates into a better when mixed with red oxide of iron, and a little Cesar 
receptacle placed beneath; and if there be any air bubbles on varnish imparts a good brown tint. 
the glass, pour some of the solution over it again while the • 4. � � 

Utilization oC Waste. 

/ / 

Cotton waste is a singular example of the 
successful application of scientific utilization. 
It is the collected s weepings of the card room, 
and formerly had no value. Large heaps were 
suffered to accumulate until it fermented, and 
was then spread over the land. After that, 
cartridge paper makers bought it at $10 to 
$20 per tun; then it rose in price, and means 
were fonnd to bleach and tear it up, in order 
that it might be respun and woven, and now 
there is a trade of 14,000,000 cwts. , giving 
employment to 500 dealers. The various uses 
are all exhibited, and the refuse is then sold 
for engine cleaning, and finally to the paper 
maker; jute is next. An immense trade has been 
created. It is a product of Bengal, and for
merly was used only for gunny bags, to pack 

THE TAP A Y AXIN OR HORNED LIZARD. 

glass is in an inclined position, leaving it thus to dry. The 
superfluous liquid can be filtered and used again. A great 
number of plates may be prepared in this way and kept 
for about six months; but it is better not to use them on 
the day on which they are prepared, as they improve by 
keeping. 

In order to coat the plates with gelatin, they ought first to 
be carefully washed with cold water, taking care not to in
j ure the prepared side. Let them stand upright until dry, 
after which they are ready to receive the gelatin, which is 
done in the following manner: Provide a case with a bot
tom of sheet iron and a curtain for the top; and in the inte
rior, about two and three quarter inches from the bottom, 
place a frame, upon which stretch calico or filtering paper, 
so as to diffuse and equalize the heat, which is obtained from 
a spirit lamp. About two and three quarter inches or so 
from the top, bars of iron with leveling screws are placed 
horizontally. A thermometer, with the bulb inside and tube 
and scale outside, fastened at the side, indicates the temper
ature of the interior. Place two, three, or more of the plates 
()n the leveling screws, laying them in a horizontal position; 
shut the case and heat to 1 10° Fah . 

During this time put 15 parts of the finest French gelatin 
in 300 parts of distilled water, and leave it to soak for about 
an hour, after which dissolve in the water bath. Next, heat 
to a high temperature, and add 1 part of bichromate of am-

WHIPPLE'S DOOR KNOB. 

monia and 1 part chloride of calcium; when these arl' all dis
solved, add 60 parts of ordinary alcohol, after which filter. 
This solution is poured upon the heated plates, and must be 
spread by means of a small slip of paper. Experience regu
lates the proper quantity to be applied, and a considerable 
degree of dexterity will be required ; but this is easily at
tained. Care must be taken to prevent the layer from being 
either too thick or too thin. The plates thus coated are 
placed in the case to dry at the temperature of 110° Fah . ,  
and after being well dried, they will keep i n  summer for 
about eight days, and in winter about four weeks, ill a dark 
place; they improve by keeping. 

Exposure.-With a good negative in the shade an exposure 
of from fifteen to forty-five minutes will be required, ac
cording to the intensity of the light-diffused light giving 
the best half tints. After exposing, the bichromate not ac
ted upon by the light is removed by being washed with 
water, and the plate is then well drained and dried. In about 
three hours it is ready to be printed from. 

Printing.-The plate is attached, by means of plaster of 
Paris, to a lithographic stone, and submitted to the action of 
a lithographic press. Damp the plate and ink it with two 
kinds of ink, one stronger than the other. After obtaiI!-ing 
a print the plate is moistened, wiped with a cloth, and ink3d . 

rags or merchandise in, but now it yields to 
processes which fit it for weaving with silk 
or cotton, or in the making of thread, ropes, 

sail cloth, and with wool in flannels and carpet , and With 
cocoa nut fiber for matting, etc. During 25 years the con
sumption has risen from 391,000 cwts. to 1,250,000 cwts . ,  
and the value from $450,000 t o  $5.000,000, and the re
fuse now equals the original import of the raw mate · 
rial. 

Fallures--·What Chev Teach . 

The numerous failures and suspensions which have made 
the commercial world, since the panic of 1873, one of con
stant upheaval and change, should be utilized, by those for
tunate ones who have thus far escaped disaster and by those 
who are entering, for the first time, the field of business life, 
for the lessons that may be drawn from them. Failures, 
like every species of mishap, only follow from a sufficient 
cause ; and usually it is one that could have easily been 
counteracted or avoided if the fact of its existence had not 
been unknown. And it is j ust here that we find so many of 
our business men weak. In their acquaintance with their 
own business, they lack that complete command, of the call
ing they have professedly made themselves master of, which 
alone enables one to understand and avoid its dangerous 
points. 

The man who makes a study of or who devotes time to an 
accurate and scientific education in the business he has 
chosen, as a means for the accumulation of wealth, is now 

rarely found ; and it seems to us that a large number 
of the failures of the last three years might j ustly 
be attributed to this cause. The idea seems to prevail 
that a business transacted on one's own account is a 
kind of perpetual motion, that, once started, will not 
only keep itself in operation, but may be drawn upon 
to an almost unlimited �xtent for the means to sus
tain other enterprises. The inventor who spends years 
in attempting to realize his impossible machine is not 
more certain of failure than he who starts in busi
ness with such expectation. The time when money 
could be made by ignoramuses, and when wealth 
could be had almost for the taking, has faded far 
away into the dim past ; and an era of strife and 
struggle has dawned, in which only those who have 
most carefully prepared themselves for the warfare 
can hope to succeed. 

It is not luck that makes one man fail and his 
neighbor succeed ; it is not fickle fortune that brings 
clouds of difficulties upon one while another has ap

parently plain sailing ; it is something far more certain in its 
operations than either of these. It is skill and a perfect com 
mand of his resources that enables one man to advance 
where another can make no progress ; and these two quali
ties are possessed only by those who have made their busi
ness the one thing they must become perfectly familiar with. 

The world is not yet so crowded that any need go to the 
wall to support the rest ; there is room for all, and an abun
dance to spare. The great want is for more men who are 
well qualified for work, and who will put their shoulders to 
the wheel and push. Any person who is determined to win, 
and who unites with his perseverance sense enough to know 
that success comes only to those who deserve it, by the pa
tience and skill with which they toil, has before him an in
viting field for labor, and may enter it with the assurance 
that, if his effort€ are rightly directed, they will meet with 
a sure reward. -Northwestern Lumberman� 

4 U� � 
FILTERS for waterworks may be calculated,·for as follows : 

1 square yard of filter for each 700 gallons in 24 hours, 
formed of 2 feet 6 inches fine sand, then 6 inches common 
sand, 6 inches shells, and la stly 2 feet 6 inches of gravel . 
Perforated pipes should be laid in the lowest stratum, to 
carry off the supply of filtered water. 
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IlIulDlnatlon oC Lighthouses. 

M. E. Allard, engineer-in-chief of the Administration of 
Lighthouses , has lately brought before the Paris Academy 
of Sciences some papers on the illuminating power of the 
flames employed for illumination, their transparency, and 
the translucency of the atmosphere. The first paper treated 
on the transparency of flames. The burners used in light
houses have diameters of from 1 to 5 inches, and carry from 
1 to 6 concentric wicks. In measuring the luminous inten
sity of the flames which they produce, it is found that these 
intensities increase a little less rapidly than the consump
tion of oil, and also that the intensity for each t of a square 
inch of apparent surface increases, while, on the contrary, 
the intensity for each -iff of a cubic inch of volume dimin
ishes in direct proportion to the diameter. These results can 
only be explained by admitting that the transparency of the 
flame is not absolute. 

This is the object of the first investigation made by M. Al
lard; he has determined the co-efficient of this transparency 
by three series of experiments : by measuring the intensity 
of different flames with a flat wick looked at sidewise or edge
wise; by means of a curved mirror, which reflects towards 
the focus the rays which it receives, and thus causes them 
to pass through the flame ; and by measuring the intensity 
of an electric l:ght across a flame of large diameter. These 
investigations have led to the adoption of the number 0 '8, 
as a mean value of this co-efficient reduced to a thickness of 
0 '39 inch in the flame passed through. One important con
clusion is arrived at, namely, that the total quantity of 
light produced, or the absolute intensity, increases much 
more rapidly than the weight of oil consumed ; but as the 
quantity of light absorbed, by the passage of the rays across 
the flame itself, increases in a still greater proportion, the 
difference between these two quantities, or the effective in
tensity, follows a law of augmentation a little less rapid 
than the consumption of oil. 

M. Allard was next engaged on .the translucency of the 
atmosphere. The OiJservations made by lighthouse keepers 
on the visibility of neighboring lights consisted in notic
ing, three times each night, whether each of the lights could 
or could not be perceived, so that it mi�ht be ascertained, 
at the end of a certain number of years, how l1lany times 
out of a hundred each of these lights was visible. A dia
gram showed, for each of the lights noticed, what is the 
limit of translucency in which it ceases to be rerceived from 
the place of observation. 

In another paper M. Allard has studied the impressions 
produced on the organ of sight by flashing lights. It ap
pears · that, by causing a series of flashes to be succeeded by 
equal intervals of darkness, each flash at moderate speed 
produces the same effects as if in an isolated state ; in pro
portion as the speed increases, the impression on the retina 
is prolonged, and after a certain speed the effect is that of a 
constant light 

------------.���H.���.�----------
Volatilized Gold. 

General Howston lately donated to the Microscopal Socie
ty of San Francisco a slide mounted with volatilized gold, 
which, under a t objective, opaque, was not only a beau
tiful but instructive object. The microscopic globules were 
perfect in shape, and were obtained at some distance from 
the melting pot, from which they had been thrown off by 
the draft and heat in a volatile form, so to speak, and con
densed in the air in the form of minute shot, forming a ve
ritable shower of golden rain. With all the care and appli
ances for the prevention of wastage in smelting or refining 
gold, a portion is lost in this way; and no doubt the roofs of 
the houses adjacent to mints and refineries would yield 
enough of the precious meta} to show the color, at least, un
der the microscope. 

Hiring Horses. 

It has been decided, says the l'urf, Field, and Farm, that 
when a horse or carriage is let out for hire, for the purpose 
of performing a particular journey, the party letting war
rants the horse and carriage fit and c0mpetent for such jour
ney. If the hirer treats the horse or carriage as any prudent 
man would do, he is not answerable for any damage either 
may receive. But he must use the horse for the purpose 
for which he hired him. For instance, a horse hired for 
saddle must not be used in harness. If the hirer violates 
this express condition of the contract, he is liable for any 
damage that may occur. If the horse is stolen through the 
hirer's negligence, such as leaving the stable door open all 
night, he must answer for it. But if he is robbed of it by 
highwaymen, when traveling the usual road at usual hours, 
he cannot be h€ld for damages. As these questions are fre
quently in dispute, it is not out of place to shed a little light 
upon them. 

.. " ' " 
COlDparatlve Photo:,:raphs oC Blood. 

The American Naturali8t states that Dr. J. G. Richard
son, foJ' the sake of illustrating in criminal cases the distin
guishable appearances of different kinds of blood, has flowed 
drops of blood from different animals so nearly in contact on 
the glass slide that portions of the two drops appear in the 
same field, and can be photographed together. Dr. C. Leo 
Mees has modified this method, and obtained exquisite re
suIts in specimens presented to the microscopical section of 
the Tyndall Association. He spreads the blood by Dr. Chris
topher Johnston's method, which is to touch a drop of blood 
to the accurately ground edge of a slide, and then draw it 
gently across the face of another slide, leaving a beautiful . 
ly spread film. In this way one kind of blood is spread upon 
the slide and another on the cover. When dry, one half of 
each is carefully scraped off with a smoothly sharpened 
knife, and the cover inverted upon the slide in such posi-

tion as to bring the remaining portions of the film into ap
position. Under the microscope and in the photograph the 
two kinds of blood appear in remarkably fine contrast, even 
those bloods that are too nearly alike for safe discrimination 
in criminal cases being easily distinguished when thus pre
pared from fresh material. 

• • • • • 
lIluslcal Sand. 

Mr. Frink states in the " Proceedings of the California 
Academy of Sciences," that, in order to ascertain, if possi
ble, " the cause of the sound that is produced by the sand 
from Kauai, presented to the Academy at a former meeting, 
I investigated its structure under the microscope, and I think 
the facts I have ascertained fully explain the manner in 
which the sound is produced. As the grains of sand, al
though small, are quite opaque, it was necessary to prepare 
them so that they should be sufficiently transparent to render 
their structure visible. This was effected by fastening them 
to a glass slide and grinding them down until one flat sur
face was obtained. This surface was then attached to an
other slide ;  and the original slide being removed, the sand 
was again ground down until sufficiently transparent. The 
grains were found to be chiefly composed of small portions 
of coral and apparently calcareous sponges, and presented 
under the microscope a most interesting object. They were 
all more or less perforated with small holes, in some in
stance!! forming tubes, but mostly terminating in blind cav
ities, wbich were frequently enlarged in the interior of the 
grains, \lommunicating with the surface by a small opening. 

A few foraminiferro were also met with, and two or three 
specimens of what appeared to be a minute bivalve shell. 
Besides these elements, evidently derived from living 
beings, the sand contained small black particles, which the 
microscope showed to be formed principally of crystals of 
augite, nepheline, and magnetic oxide of iron, imbedded in 
a glassy matrix. These were undoubtedly volcanic sands. 
The structure of these grains, I think, explains the reason 
why sound is emitted when they are set in motion. 'l'he 
friction against each other causes vibrations in their sub
stance, and consequently in the sides of the cavities they 
contain·; and these vibrations being communicated to the air 
in the cavities, under the most favorable conditions for pro
ducing sound, the result is the loud noise which is caused 
when any large mass of sand is set in motion. We have, 
in fact, millions upon millions of resonant cavities, each 
giving out sound which may well swell up to resemble a 
peal of thunder, with which it has been compared ; and the 
comparison--I know from others who have heard it--is not 
exaggerated. The effect of rain in preventing the sound is 
owing to the cavities in the sand becoming filled with water, 
and thus rendered incapable of originating vibrations. " 

. . . � . 
Another Opportunity Cor Inventors. 

An interesting competition is about to be opened by the 
German society Verein von Ga8 and Wa88er Fachmannern 
Deut8chlanil8, which offers a prize of $400 to the author of 
the process for the economical purification, from carbonic 
acid, of illuminating gas obtained from coal. The systems 
now commonly employed involve either hydrate of lime, 
certain salts, muriate of manganese for example, and iron 
oxides. Whether these methods leave more or less to be 
desired according to the nature of the coal distilled, or whe
ther the forms of purifiers are imperfect, it is nevertheless 
certain that carbonic acid still remains present in illumina
ting gas, and its presence is decidedly unhealthy. Either a 
new system for its complete removal, or an effective im
prove�ent on the older processes, is required. The inven
tion must be economical, easy of manipulation, and must 
not lower the illuminating power of the gas. The memoir 
describing it must be complete, and explain both the theory 
and the practice. Manuscripts must be signed with some 
distinctive device, which is to correspond with a similar 
mark en a sealed packet in which is written the name and 
address of the author. Communications are to be addressed 
to the president of the commission, Dl'. Schilling, at Mu
nich, prior to December 31, 1876. 

.. � . �  .. 
Microscopic Ruled Test Plate s. 

" The fineit lines I have succeeded in ruling are about 

Tffiooo of an inch in width. These values are substantially 
the same as those given by Dr. Royston-Pigott, as represent
ing the ultimate limit of visibility under the microscope. 
The smallest angle at which an object can be distinctly seen 
is stated by him to be 6", while other writers place it as 
high as 60", or even 120". Even the smallest value named 
is much too large. I will at any time undertake to rule a 
a single line, ll"o!oo of an inch in breadth, which can be 
seen at the distance of seven inches from the eye. This 
corresponds to an angle of alaout 1 '. In this case the line is 
filled with plumbago ; but if reflected from a silvered sur
face, it can be easily seen at the distance of eleven inches 
from the eye. Comparing minute particles of matter which 
can be seen under a Tolles' 1� objective with those which 
can be measured, in the way indicated above, there is every 
reason to suppose that the limit of visibility falls beyond 
4�0lf0 of an inch. It is quite possible that the conclusion 
reached by Sorby, that the microscope has already reached 
the limit of its powAr in separating lines whose distance 
apart is equal to one half of a wave length,may be found to 
be justified by futnre observations. It is certain that no 
lines beyond Nobert's 19th band have ever been resolved. 
The great difficulty in distinguishing true from spurious 
lines has caused more than one skillful microscopist to doubt 
whether the resolution has been certainly carried as far as 
that point. But that light is ' of too coaree a nature ' to 
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enable us to see particles of matter, as small as l!Tlfooo of 
an inch, is a conclusion which can be refuted without the 
slightest difficulty."- William A. Roger8. 

.. . . � .. 

VENTILATION OF RAILWAY TUNNELs.-Mr. G. J. Morison 
says that, when tunnels without shafts are to be ventilated, 
fans should be employed to keep up an artificial ventilation ; 
that for a given amount of traffic the power required to ven
tilate long tunnels varies as the fourth power of the length; 
that when a long tunnel is to be ventilated it is more ad
vantageous to have a double line tunnel with trains in each 
direction than two single line tunnels with trains in one 
direction only ; that for every tunnel there is a limit to the 
amount of traffic, where locomotives are used, beyond which 
ventilation becomes impossible : this limit cannot be very defi
nitely fixed, but for a tunnel of twenty-two miles it does not 
exceed a total of twenty trains a day. 

Inventions Patented In England by AlDerlcans. 

[Compiled from the Commissioners of Patents' Journal . ]  
From July 4 to July 28, 1876, inclusive. 

ACOUSTIC TELEGRAPH .-T . A. Edison, Menlo Park, N. J .  
AXLE Box AND OILER .-J. N.  Smith, Jersey City, N. J .  

BATTERY . -J .  Byrne, Brooklyn, N. Y .  
DOILEB.-V. D .  Anderson, Washington, D .  C .  
BOTTLE STOPPER, ETC .-S. S .  Newton, Binghamton, N.  Y .  
CARTRIDGE PRIMER, ETc .-E. RemIngton & Sons , Ilion, N .  Y. 
CLEANING BOLT CLOTHS.-L. V. Rathbuu, East Pembroke, N.  Y. 
CLBANING COTTON, ETC.-R. Kitson, Lowell , Mass. 
COPYING PRESS . - W .  B. Sargent, New York city, et ale 

DRIVING CHAIN . - W .  D. Ewart. Chicago, Ill. 
ENVELUPE MACHINE.-M. 8 .  Chapman, Hartford, Conn . 
FLUID METER .-W. Smith, San Francisco, Cal . 
FOLDING PAPER.-S . D. Tucker, New York city. 
LANTERN, ETc .-J .  E. Folk, Brooklyn, N .  Y . 
LUBRICATOR .-T. F. Stevenson, New York city. 
OIL STOVE .-E .  B.  Cox, New York city .  
O I L  STOVE .-O . Edwards, Northampton, Mass . 
PAPER-CUTTING M A.OHINE .-E .  Schlenker, Buffalo, N. Y. 
PAPER MATERIAL . - W .  F. Nast (of New York city) , London, England. 
PENCIL SHARPENER . - -J .  Herts, New York city. 
PIN PACKAGES, ETC.-G. C. Hoadley, New Haven, Conn . 
PREPARING CHINA GRASS, ETC . -J • .8. Vogel et al.,  New York city. 
PROJEOTILE .-B. n .  Hot.chkiss, Paris, France . 
SCOURING LEATHER, ETC . -F .  A. Lockwood, Fall River, Mass . 
SHARPENING SAWS.-W. L. Covel, Providence , R. I .  
SPINNING MACHINRRY.-T. Mayor, Providence, R. L 
STEAM GENERATOR .-D. Renshaw, Cohasset, Mass . 
TRANSMITTING POWER .-J .  Good, Brooklyn, N. Y. 
WASHING BARRELS, ETC .-G. Schock, New York city. 
WATCH ESCAPEMENT .-F . H. Voigt, BulIalo, N. Y. 
WATCH KEY .-J .  S. Birch, New York city. 
WEINGER ROLLER .-G. P. Clark, Windsor Locks, Conn . 

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS, 

TIIlPROVED RELEASING DEVICE FOR STABLES. 
Arthur Chapman, Doylestown, Pa.-This invention consists of a 

longitudinal rod that extends along the manger of the stalls, 
and is hinged thereto, having slightly curved fingers or hooks, 
that retain rings, to which the cattle are fastened. A crank at
tached to the rod at the outside of the building operates the rod, 
and releases all the rings when turning the same. 

IMPROVED SNAP HOOK. 
Newton E. Cissna, Sioux Falls, Dakota Ter.-This is an improved 

snap hook for connecting the various straps, rings, and other 
parts of a harness, by which the straps may be readily taken out 
and inserted, and securely and reliably retained therein. When 
the tongue is swung in outward direction to be at right angles 
with the hook, the strap, ring, or other article is introduced, and 
by carrying the tongue back on the hook, firmly retained therein. 
The draft on the tongue causes the clOSing of the same, and 
secures the locking of the snap hook. 

IMPROVED STREET LAMP. 
John S. Woods, Brookline, Mass.-This consists of a duplex re

fiecting lamp, in which an oil holder Is located between two burn
ers, both of which are supplied from it, and it serves for the sup
port of refiectors for the burners, to throw the light in opposite 
directions along a street. 

IMPROVED GALVANIZING MACHINE. 
George R. Acheson, Philadelphia, Pa.-This invention consists 

of a machine with rollers for tightening the wire cloth while 
passing through the galvanizing or painting liquid. Suitable 
skimmers and beaters are arranged in connection with the cloth 
at both sides of the same, to secure the regular tinning or palnt
ing. A sectional anO diagonally jointed winding-up roller serves 
for being readily taken out of the cloth. 

IMPROVED PHOTOGRAPHIC PICTURE CASE. 
Thomas F. Adams, New York city.-Thls is a case with hinged 

door, to which the frame-carrying board is hinged, to be opened 
and closed with the door, and locked into open position by suita
ble spripg bolts. The supporting board carries a number of phc
tograph frames, so hinged to intermediate pieces that any one 
may be readily swung to either side for the inspection of the pho
tographs. 

IMPROVED LIME KILN. 
Daniel G. Farrell and Andrew T. Lien, Mason CIty, Iowa, assign

ors to Farrell,White, & Lien, same place.-The object here is to af
ford a better application of the fire to the limestone than in kilns 
constructed in the usual way ; to make the kiln airtight, even 
should it crack ; to avoid the use of heavy timber and rods for 
tying the

·
kiin ; to cause the lime to drop evenly to the center of 

the draw ; to avoid the necessity of drawing the lime while at a 
white or red heat, and to enable the lime to be dropped readily 
and surely. The invention consists in providing the kiln with a 
case and filling the space between them with clay, to render the 
kiln airtight, even in case it should crack In consequence of the 
ell'ect of excessive heat. The Invention further relates to a device 
for dislod&'lng the lime and, causing it to drop Into the hopper. 

IMPROVED LATTICE PIERS FOR TIMBER TRUSS BRIDG:H:S. 

Lewis Scott, Brighton, Mich.-In this invention two sets of posts 
are so arranged in a truss bridge that they will inciine in. opposite 
directions, and be located on opposite sides of the girts. They are 
an sustained upon a common base, that Is thus connected with a 
superposed beam, so as to form a re-inforcement brace or support 
to each other. This has the ell'ect of dividing and evenly distribu
ting the weight or strain along the whole length of the foundation 
6r base. 
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IMPROVED BRIDLE BIT ATTACHMENT. 

Thomas M. Allen, Augusta, Ky.-This is an improved attach
ment bridle bit for driving hard-mouthed horses with great facil
ity ; and it consists of the driving lines being passed through a 
small pulley at the end of the bridle bit, and back through a loop 
in the saddle, and then downward to the shaft. 

IMPROVED COMBINED PUTTY KNIFE AND SCREW DRIVER. 

Ititutifi t �mtrita •• 
IMPROVED COTTON CHOPPER. 

Theodore C. Burnham, Burnet, Tex.-The e8sential feature of 
this improved cotton chopper is a contrivance of choppers on ver
tical rock shafts, with a cam wheel attached to one of the truck 
wheels, for closing them, and a spring for opening them, upon the 
row of plants, for chopping them out. 

IMPROVED CHURN. 

Charles Collins Bartlett, Medford, Mass.-This consists in com- Sylvanus B. Robison, Allenville, Mo.-This churn may be readily 
bining a putty knife and screw driver in one implement, securing put into place and detached, and the gear wheels may be readily 
the sliding and spring-acted screw driver to the handle when not adjusted to take up the wear. 
in use. 

IMPROVED DENTAL FLASK. 

William E. Buckman, Easton, Pa.-This is an improved dental 
fiask,which shall be so constructed that it may be readily emptied 
of the plaster without danger of breaking the teeth. By suitable 
construction, after the molding or hardening of the celluloid or 
other material has been completed, the few taps required to sepa
rate the parts of the flask crack the plaster in such a way that it 
falls away from the teeth without danger of . breaking them, so 
that the plaster and teeth are readily removed from the fiask and 
separated from each other. 

IMPROVED THIMBLE. 

Gilbert H. Finger, New York city.-This invention consists in a 
thimble made with a concave top, and with concave surfaces, one 
or more, upon its sides. The tops are made thicker than the sides. 
The object is to prevent the eye of the needle, while being used, 
from slipping from the thimble and injuring the fingers of the 
operator. 

IMPROVED SOAP RE-MELTER. 

Janiel Whitaker, Boston, Mass.-Tbe object of this invention is. 
to provide a vessel for re-melting the scraps or fillings of soap 
produced by the cutting up of the soap into bars while in the soap 
frames, whereby the said scraps are utilized by being re-embodied 
into a solid homogeneous mass, without burning or decomposing. 
It consists mainly in constructing a pot or cauldron with an open 
bottom adapted to be closed by a door or cut-off, and pJ:oviding 
the interior with steam coils and a diaphragm of woven wire. The 
said vessels are heated by steam admitted through the steam coils, 
and also by a steam jacket ; and as the scraps of soap are thrown 
into the vessel, their lodgment upon the coils and the woven wire 
diaphragm maintains them in suspension in a uniform steam heat 
until they are .melted ; and as soon as melted, they drop through 
the coils and _ven wtre out through the open bottom before the 
soap has time to decompose. 

IMPROVED FEATHER RENOVATOR. 

William M. Shelton, Williamsburgh, Mo.-This invention is an 
improvement upon the feather renova.tor constituting the subject 
of letters patent No. 108,161, and relates chiefly to a roll mounted 
upon a hollow perforated shaft, which is open at one end to adapt 
It to receive a perforated tube. Steam is admitted to the renova
ting chamber through the shaft and tube ; but when the latter is 
adjusted in a certain position, the steam is prevented passing 
into said chamber and "caused to pass into the hollow casing of the 
same, for heating it and thus drying the feathers. 

APPARATUS FOR THE MANUFACTURE OF SULPHUROUS ACID. 

William Maynard, New York city.-This invention relates to cer
tain Improvements in apparatus for hydrating gases, and it con
sists in the particular construction and arrangement of the con
denser or chamber in which is effected the absorption of the gas 
by the water ; the said chamber Qeing provided with an inlet for 
the water above and an inlet for the gas below, and fitted inte
riorly with alternating inclined imperforate shelves, which are 
provided with ledges or cleats at their lower ends that dam up tbe 
water upon the shelves for the absorption of the gas, which water 
gradually weeps or trickles over the edge of the cleats from one to 
the other of the shelves. These ledges or cleats are also notched 
and sawn down to form slits or scores, whicn permit the draining 
of the shelves when the apparatus is not in operation. 

.. U I  .. 
NEW HOUSEHOLD INVENTIONS. 

IMPROVED W ASHJNG MACHINE. 
James J. Daly, Bloomington, Ill.-This invention consists in 

placing in a wash box, between two inclined parallel arms, two 
wash boards with their ridged surfaces facing each other. The 
projecting ends of the arms are provided with slots in which pro
jections on the upper wash board travel, thus giving the latter a 
reCiprocating motion. The lower wash board is pivoted between 
short arms, which themselves pivot at their lower end in the 
inclined parallel arms, their upper arms being connected by a 
transverse rail. Immediately below the wash boards is a grooved 
roller, which has its bearings in the two inclined arms, and is pro
vided with ratcheted ends, which are moved by pawls pivoted to 
the upper wash board. Motion is imparted to the machine by a 
crank handle or otherwise. 

IMPROVED DRY YEAST COMPO OND. 
Charles W. GschWind, Egg Harbor City, N. J.-This consists of 

boiled hops, scalded wheat fiour, malt, sugar, ginger, rice fiour, 
a.nd middlings. It is well adapted for bread making. 

IMPROVED STOVE COVERING. 

Andrew J. Vandeventer, Martinsburg, Mo., assignor to himself 
and Archibald M. Vandeventer, same place.-The object of this 
invention is to improve the construction of the cook room refrig
erator for which letters patent were granted to P. D. Vandeven
ter, November 8, 1870, to enable the cooking to be done with less 
fuel and with a more uniform heat. It consists in doors made in 
two parts, and with their adjacent edges overlapping eallh other, 
and at such a dista.nce apart as to leave spaces between them for 
the entrance of cold air. 

IMPROVED CLOTHES DRYER. 

David J. Clark, East Elma, N. Y.-This consists of a series of 
horizontal bars, which are connected at their ends by cords, and 
provided with wires, for the suspension of the Clothes beneath the 
bars. The latter are capable of being folded together or extended, 
and may be supported upon frames resting on the ground. 

IMPROVED STOVE. 
Charles R. Sipes, Arkansas City, Kan.-This relates to improve

ments on a class of stoves known as the " Tod" stove, by which 
the objectionable escape of the smoke in the same, when the doors 
are opened, may be avoided. There is an additional fiue and 
damper at the highest part to prevent the esoape of smoke on 
opening the door, and a swinging foot rail hinged to the lower 
part of the stove. 

NEW AGRIOULTURAL INVENTIONS. 

IMPROVED WHEEL CULTIVATOR. 

William N. Riddle, Caddo Gro\'e, Tel:M.-This improved Wheel 
.JUltivator is so constrl1cted that it may be readily adjusted for use 
hi marking' the ground, covering the seed, and cultivating the 
plants. 1t is simple in ClonstruQtion aml reiiable in operation in 
either Clapaoity. 

IMPROVED BUTTER TUB. 

James E. Higgins, Holland City, Mich.-This is a device for fast
ening covers to palls, and other similar packages, by means of a 
jointed hasp attached to the cover, which shuts over a staple in the 
pall, and a wedge placed between the hasp and cover. 

COTTON FEEDER AND CLEANER FOR COTTON GINS. 

George F. ColqUitt, Bremond, Tex.-This invention has refer
ence to devices for feeding seed cotton to cotton gins, and also for 
cleaning the same preparatory to ginning ; it consists of a hopper 
having wires extending from Side to side over a revolving toothed 
cylinder and a concave thrasher. It is made to reciprocate on a 
track by pinions on the ends of the thrasher cylinder, working in 
double rack bars, one in each side of the hopper, SO contrived that 
the pinions run them over one way and under the other, making 
a simple and cheap mode of obtaining the motion. 

TMPROVED GRAIN SEPARATOR. 

William Holladay, Blairstown, lowa.-This invention consists of 
contrivances for separating the light coarse matters, and also the 
dust, before the grain goes on to the sieves, and conducting them 
away in a tube out of the room containing the mill. By separating 
'the !!traw, etc., before coming to the sieves, the capacity of the 
mill is greatl)!: increased, in consequence of the sieves not being 
choked by such matters. The blast can be wholly turned on either 
device, or partly on both; there is a contrivance whereby a blast 
may be applied, by suction, to the grain as it passes off from the 
screen for separating light grain and like matters, not separated 
by the mill proper. 

IMPROVED GRAIN ELEVATOR FOR HARVESTERS. 

Ebenezer McFadden, Sparta, lll.-This is a contrivance of the 
teeth, the apron, and the rollers which work the apron, for allow
ing the teeth to swing back automatically to pass the trough into 
which the grain falls, and in like manner take the required posi
tion for taking up the grain. 

IMPROVED SULKY PLOW. 

John W. Grimes, Appleton City, Mo.-This invention is an im
provement in the class of sulky plows in which the plow proper is 
suspended from the wheeled frame in such a manner as adapts it 
to be raised a.nd lowered at will, for the purpose of changing the 
depth of furrow, or for holding the plow entirely off the ground 
while being transported from one place to another. The improve
ment relates particularly to the construction and arrangement of 
parts, whereby the plow beam is held steadily while in use, adap
ted to be raised and lowered bodily, by means of a single lever, 
while in operation, and without changing the horizontal position 
or angle of the plow beam, and whereby the draft is applied in a 
direct line with the plow beam, whatever be its adjustment. 

IMPROVED REAPER. 

Solomon Rawson, Scott Thacher, and Isaac Rawson, Hornells
ville, N. Y.-This invention relates to certain improvements in 
reapers for harvesting grain, and it consists mainly in making the 
platform and sickle-driving mechanism together, adjustable on 
the main frame, in raising and lowering the sickle, by pivoting the 
tongue to the main frame, just below the bearing or the main 
drive wheel, whereby the sickle and its driving mechanism are 
geared directly together without the intervention of a joint, and 
whereby also the draft is more in a line with the sickle. It also con
sists in the construction and arrangement of the devices for con
necting and disengaging the sickle from its driving mechanism,and 
in the means elIlployed for regulating the motion of the rake arms. 

FERTILIZER DISTRIBUTER ATTACHMENT TO SEED DRILLS. 

Lyman W. Shepard, Arcola, Va.-The invention relates to an im
provement in the class of fertilizer distributer!! in which the ma
terial is fed through openings in the bottom of the hopper, by 
means of auger-shaped or spiral twist shafts. The improvement 
consists in the application of radial or curved arms to the feed 
shafts for the purpose of stirring or agitating the fertilizer and 
drawing it toward the feeders. 

IMPROVED HORSE HAY RAKE. 

Amos W. Coats, Alliance,Ohio.-This invention relates to certain 
improvements in horse hay rakes, and it consists in a cheap, sim
ple, practical, and durable means of attaching a clearer for clean
ing the rake teeth when elevated, the said clearer being held rig
idly in an elevated position above the rake teeth upon supporting 
bars, projecting rearwardly from the driver's seat, and forming a 
part of the support for the same. 

.. U I  � 
NEW lIrIECHANICAL AND ENGINEERING INVENTIONS. 

IMPROVED GLOVE TREE. 

John B. Stevens, Littleton, N. H., assignor to Nelson Parker, of 
same place.-This invention is a glove tree, made double or in du
plicate, the wrist portions of the two dlJrerent sized parts being 
joined together, 80 that the fingers project in opposite directions. 
The tree is made in sections, and a spring is placed between them 
to make the tree expansible and compressible. The invention also 
includes a sliding clamp for hOlaing·gloves while being drawn on 
the tree. For holding the glove on the table on bench, for insert
ing the tree, a vertically sliding hook plate is hooked into the 
mouth of the glove to clamp it on the bench, together with a foot 
treadle for pressing it down, and a spring for raising it. 

IMPROVED MOTIVE POWER. 

Adam Graner, New Orleans, La.-This invention consists in com
bining a drive shaft, counter shaft, and saw shaft, the latter pro
vided with a roll arranged thereunder. The crank for turning the 
driving shaft, by hand, has a handle to which is attached a connec
ting rod, which, at the lower end, connects with a foot treadle, so 
that the operator may work with both. It is also proposed to ap
ply these drivers to both ends of the driving shaft in practice. 

IMPROVED WATER CUT-OFF. 

Charles O. Wilson, Cincinnati, O.-This consists of a cap In com
bination with a crank, so applied to the cut-off pipe as to bring the 
mouth of the pipe squarely over the outlet, and make the comm u
nication and non-communication with the outlet perfect. 

IMPROVED BARBED FENCE WIRE. 

George W. Allen, Creston, lll.-This is an improved barb for 
wire fences, so constructed and applied to the fence wire that it 
Will keep its place firmly and securely, and will not slip or turn. 
It consiSts In a fence barb formed of two short pieces of wire 
placed parallel with each other upon the opposite sides of, and at 
rightangles with, the fence wire, and having their end parts twis
ted to8"ether, leaving their points projectin8". 

1 55 
IMPROVED RAILROAD TRACK LIFTING MACHINE. 

Robert Aldred, Glencoe, Ontario,Canada.-This machine consists 
of a truck adapted to run on the rails, and having clamping jaws 
or hooks, with which the rails may be seized and raised by levers 
suitably arranged for the purpose. The entire apparatus is simple, 
and apparently effective for the purpose. 

IMPROVED DISCHARGING CAR. 

James W. McDonald, Campbellton, New Brunswick.-This in
vention relates to a novel construction of cars, designed for dis
tributing gravel and broken stone upon railroads for the purpose 
of ballasting the same while under process of construction. It con
sists in a car provided with a supplemental frame, carrying poly
gonal rollers at the ends, around which passes a continuous, end
less belt of sheet or plate iron, which forms the upper surface of 
the car. This belt is provided with a detachable connection with 
the running gear of the car, by means of which it Is set in motion 
at the proper time, and the supported load is evenly distributed 
at the end, a second endless belt being arranged at the end trans
versely to the car, and inclined to the earth so as to receive the 
gravel and stone Ilnd carry it from its own gravity to one side of 
the track whenever it is desired to fill in the road bed upon the 
side. 

IMPROVED APPARATUS FOR CONDENSING STEAM. 

William Walker, Manchester, England.-Thls invention IS em
bodied in a cylinder or vessel having a valve for regulating the 
admission of water, a fiexible (rubber) button, or diaphragm, a 
water supply pipe at the top, a stationary perforated spray plate, 
a water eduction orifice near the bottom, and a steam induction 
orifice directly beneath the spray plate. The amount of water ad
mitted to condense the steam, by spraying through the perforated 
plate, ;s controlled by the valve whose rod is attached to the flex
ible diaphragm, and hence rises or falls as the latter is caused to 
bulge in or out. The object of the latter is to prevent the vessel 
being completely filled with water when the pump is running at 
either high or low speed, as the case may be, so as to ensure a vac
uum in the vessel, which may be supplied by the exhaust steam. 

IMPROVED MACHINE FOR TWISTING HAY FOR FUEL. 

James S. Foster, Yankton, Dakota Ter.-This invention is an im
provement upon that for which letters patent, No. 180,218, have 
been granted. It relates chiefiy to the combination of a rotating 
hook, a sliding extensible frame, carrying the fixed or non-rota
ting head, and devices for locking said extensible frame and the 
rotating head when required in the operation of the machine. The 
machine forms a double twist of the hay or straw, which is com
pact and hard, so that it constitutes a good article of fuel, a.nd is 
particularly serviceable as such in districts where wood and coal 
are scarce and dear. 

RAISING AND LOWERING PROPEI.LERS. 

Benjamin Mitchell, Hancock, Md.-This invention relates to 
means for raising and lowering the propellers of canal boats, so as 
to cause them to work equally well whether the boat is loaded or 
not. Tbe invention consists in a propeller shaft supported in side 
plates and raised by adjustable hangers; in an auxiliary plate at 
the outer bearing, that moves with the bearllll'" plate so as always 
to cover the slot in the latter and prevent the ingress of water. It 
also consists in a plate that simultaneously slides and revolves to 
close the slot in the fixed plate, in which the inner bearing moves, 
the pinion being adapted to be operated by the same drive wheel, 
in whatever position it may be placed. 

IMPROVED MACHINE FOR BOTTLING AERATED WATERS. 

George Wenker, St. Joseph, Mo.-This is an improved machine 
or pump for manufacture of soda and mineral waters, by which 
the exact quantity of sirup to be used in bottling may be meas· 
ured for each bottle. It consists of a barrel with adjustable piston 
and valve, in connection, with a three-way cock for the sirup a.nd 
aerated water pipes, and a swinging handle lever that opens and 
shuts the bottle. 

MACHINE FOR TWISTING HAY AND STRAW FOR FUEL. 

James S. Foster, Yankton, Dakota Ter.-In using the machine, a 
handful of hay or straw is placed in a box and its ends are secured 
to the heads by clamps. The crank is then turned; and as the hay 
and straw IS twisted, its contraction draws one head and frame in
ward. The movable half of the box is folded over upon the sta
tionary half, doubling the twisted hay, which is afterward allowed 
to twist itself into a wisp. 

IMPROVED ELEVATOR. 

Thomas K. Austin, New York city.-This consists in the arrange
ment of elevators working on guides in we1l3 or shafts, provided 
at the front and rear of the building. 1'he said elevators are con. 
nected above and below by ropes or chains, in such a manner that 
they may counterbalanoe each other, and are each provided with 
gearing, which can be operated by one or more persons on the el. 
vator, to raise or lower it, as may be desired. 

IMPROVED GATE LATCH. 

Cirby J . Wallis, Troy Station, Tenn.-The latch has a curved rear 
arm, which is extended to a suitable length beyond the pivot to 
give the required weight for producing automatic locking. When 
the latch is applied to doors that are to be opened from both sides, 
knobs are arranged in connection with a lever that serves to raise 
the latch by turning either knOb. 

IMPROVED WEIG HING SCALE. 

Hosea Willard, Vergennes, Vt.-The object of this Invention is 
to contrive a lever and beam scale in a simple way that will allow 
of being suspended for use, and at the same time will be efficient 
in operation. The weight hook pivot is connected adjustably to 
the beam lever, and provided with a shifting screw to set the scale 
for net or gross weight. And there are other ingenious devices 
well suited to the ends in view. 

MACHINE FOR SHAPING GRAIN CRADLE FINGERS. 

Andrew Denney, Beverly, O.-This consists of a disk having a 
groove in the face, corresponding in form to one half the cross 
section of the finger, with a number of radial notches, in each of 
which is a cutter having a notch of corresponding form. The cut
ters are bolted to lugs of the disk projecting- from its sides. The 
disk is made to revolve against the blank, which is first dressed on 
one side and then on the other. 

IMPROVED TIME LOCK. 

John B. Overmyer and James A. Huston, New Lexington, O.
This consists of a time piece having a screw connected with one 
of the posts of the time mechanism, to be turned thereby. On the 
screw is a nut, which is made to operate the releaser, which lifts 
the stop from behind.the bolt of the lock, the screw being geared 
to the time viece by friction deVices, and having a thumb disk to 
facilitate the setting of the nut. A graduated scale Is arranged in 
connection with the nut, by which to set it to release the bolt in 
any predetermined length of time. 

IMPROVED CAR COUPLING. 

Hiram Pitcher, Fond du Lac, Wis.-This consists of a double 
coupling hook, that is hinged to the drawbar and united at the 
front part, to lock over the side extensions of the drawbar to be 
coupled. The double hooks Ilre raised or lowered by rods extell(\. 
lng to the top or side of the car. 
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The Charge tfYT' 17l8fJI"tion undM th1,8 head 1,8 One Dol

lar a IAne tfYT' each insertion. It the Notiu ex
ceeds Four IAnes, One DoUar and a Ho1f per Line 
waz be charoed. 

Pat.Att'ys & Experts wanted everywhere, to Coll't 
MIlUous. Good pay . Add .Am . Pat. Coll 'n Co. ,Phila. ,Pa. 

Agricultural Implements and Industrial Machin
eryfor Export and Domestic Use. R.H.Allen& Co . .  N.Y. 

John McDonald (formerly o f  Kingston, Jamaica) 
will please address Geo .B .Lundy,Balmoral ,Ontarl0, Ca. 

A Responsiblc Patent Right Manager Wanted
Carriages and R. R. Cars can he run without oiling. Ad
dress or call on Gt!o . Beck. Charlotte, Monroe, Co . ,N. Y. 
Adjustable Screw Wrenches (Monkey Wrenches). 

equal to the he.t In .trength and utlllt.y. Mailed, po.t 
paid, viz . : 6 1n . ,  66c . ;  B in . •  75c . : 10 In . , 9Oc . ;  12 1n. ,  $1; 15 
In. , $1.50. E. H. Hawley, New Haven, Vonn. 

Pattern Makers can get Metallic Pattern Let
ters , to letter pattern., of H. W .Knlght,Seneca FaUs ,N. Y. 

Wanted, to take charge of Shop, a good Machin
Ist who can Inve.t $2, 000 In the bu.lne.. . Addre •• , with 
reference. N. Upham, .Agent. Athol, Ma.s . 

Models for Inventors. H. B. Morris, Ithaca,N.Y. 
Wanted to Buy Patents of Saleable Articles in 

Iron or Brass. Address, with particulars, " Star, I 
, 245 

North 8th St" Philadelphia. Pa. 
Jethro Wood.-If any of our readers can send or 

refer us to any pubUcatlon containing a portrait of 
Jethro Wood, the plow Inventor, we should be obUged .  
Munn & Co. 

For the cheapest and best Small Portable Engine 
manUfactured, addrcss Peter Walrath.Chlttenango,N.Y 

Amateur Scroll Saws, the best.-Address, with 
ltamp, Trump Bro's, Wilm1ngton, Del . 

Hand Fire Engines, Lift and Force Pumps for 
fire and all other purposes. Addres. Rumsey & Co. , 
Scneca Fall •• N. Y . . U. S. A. 

Drops for Sale-Very Cheap-One each 250 & 400 b. Peck Drop.-perfect order, with Utters, &c. , suitable 
or sheet metal stamping. Hull & Belden Co. ,  Danbury,Ct. 

IJnen Hose, Rubber lined and unlined, for fac
tories or fire engines, at lowest rates. Greene , Tweed 
& Co . ,  18 Park Place, New York. 

Raxter's Adjustable WrO);lch for first class Me
chanlc., 62 cents eacIr:,' Sent by mall on receipt of price . 
Greene, Tweed & Co. , 18 Park Place, New York. 

See Boult's Paneling, Moulding, and Dovetailing Machine at Centennial, B. 8-65 . Send for pamphlet and 
ample of work. B. C .  Mach'y Co . . Battle Creek. Mich. 

M. Shaw, Manufacturer of Insulated Wire for 
galvanic and telegraph purpo.e •• &c. ,259 W.27th St. ,  N • Y. 

F. C. Beach & Co., makers of the Tom Thumb 
Telegraph and other electrical machines, have removed 
W 530 Water Street, New York. 

Pat'd Graining Stencils-iT. J. Callow,Clevel'd, O. 
Lathe Dogs, Expanding Mandrels, Steel Clamps, 

&c. ,  for Machlnl.t •. Manufactured by C. W. LeCount. 
So . Norwalk. Ct. Send for reduced Price List. 

Dynamo-Electric Machines for electro-plating 
and other purpo.es. Send for Illu.trated clrcuiar. W. 
Hochhau.en, 132 William St. , New York. 

" Abbe" Bolt Forging Machines and Palmer 
Power Hammer. a specialty. Send for reduced price 
I.ts. S. C. Forsalth & Co . ,  Manchester. N. H .  

400 new & 2 d  hand Machines, a t  low prices, fully 
descrlhed In printed lists. Send stamp. stating Just what 
yeu want. S .C .  Forsalth & Vo . •  Manchester, N. H. 

Driving Belts made to order, to accomplish work 
equlred. Send full particulars for price. to C. W. Arny, 
4g North Third St . ,  Philadelphia. Pa. 

Scientific American-The early Volumes for 
Sale-very cheap-elther bound or In numbers. Address 
A. F. R . ,  Box 77S, New York City. 

Hydrant Hose, Pipes, and Coupllugs. Send for 
prices to Bailey, FarPeli & Co . ,  Pittsburgh, Pa. 

Machine-cut brass gear wheels, for models, &c. 
List free. D. Gilbert & Son. 212 Che.ter St . •  Phlla . •  Pa. 

"Dead Stroke" Power HammBl'!!-recently great
ly Improved, Increasing cost over 10 per cent. PrIces re
duced over 20 per cent. Hull & Belden Co . ,  Danbury. Ct. 

Power & Foot Presses & all Fruit-can Tools. Fer
acute Wk • . •  Bridgeton, N.J .  & C. 27, Mchy. Hall .Cent · l .  

Shingles and Heading Sawing Machine. Sel! ad
vertisement of Trevor & Co . ,  Lockport, N .  Y. 

Steel Castings, from one lb. to five thousand lbs. 
Invaluable for strength and dnrablllty. Circulars free. 
Pittsburgh Steel Casting Co . ,  Pltt.burgh, Pa. 

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

For Solid Wrought-Iron Beams, etc., see adver
tI.ement. Address Union Iron Mills Plttsourgh, Pa. , 
for lithograph. &c. 

Hotchldas & Ball, Meriden, Conn., Foundrymen 
and workers of sheet metal. Fine Gray Iron Castings 
to order. Job work .ollclted. 

For Soud Emery Wheels and Machinery, send to 
he Union Stone Co • • Boston, Mass. ,  for circular. 

Hydranlic Presses and Jacks, new and second 
band. Lathes and Machinery for Polishing and BnlIlng 
metals. E. Lyon. 470 Granl! Street. New York. 

Diamond Tools-J. DiCkinson, 64 Nassau St., N. Y. 

Temples and Oil cans. Draper, Hopedale, Mass. 

W. C. W. will find directions for purifying 
his cistern water on p. 395, vol. 32.-R. C. C. will 
find a description of an incubator on p. 273, vol. 
sa.-E. F. Y. can waterproof his boots by follow· 
ing the directions on p. 1M, vol. 26. Wire will do 
as well or bctter than string for the two cent tel
egraph.-G. P. A. will find a recipe for a durable 
paint for Iron on p. 319, vol. 3l.-W. R. H. is in
formed that a steam derrick is commonly used 
for raising a sunken shlp.-A, P. M. oan clean 
light leather shoes by the process described on p.68, 
VOI.34.-W. C. lII., J. C. L.,J. H. D.,E. L.,R. R.,J. H. 
P. & Co., S. & E., and many others, who ask us to 
recommend bookS on industrial and scientific sub· 
jects, should address the booksellers who adver
tise in our columns, all of whom are trustworthy 
firms, for catalogues. 

(1) F. MeA. says : 1. I have produced col. 
ors from a certain buR', and I have also procured 
a color from the gum of the ftr tree. How can I 
tell whether they are dyes or not ? A. Treat 

J citutifi c �mtri cau .  
them with the various solvents, such as water, al
cohol, acid liquids, alkaline solutions, etc., until 
you discover the proper solvent. Then experi· 
ment with the solution obtained on woolen and 
other goods with the various mordants. 2. How 
can I separate uitric aold from a mixture without 
altering the nature of the mixture ? A. You fail 
to state with what the acid is associated. It is 
necessary to know this in order to answer your 
question. 

(2) J. W. and others.-We do not think 
that feathers are generally injured by steam 
heating. We believe this method is consid
ered one of the best ways of purifying feath
ers. 

(3) A. S. asks : 1. Is a person liable to get 
the hydrophobia from having been bitten by a 
dog entirely free from It ? A. No. 2. How soon 
does it make its appearance ? A. Sometimes 
years elapse, but it is oftener developed in a few 
days or weeks. 3. What are its first symptoms ? 
A. It is characterized. as its name implies, by a 
singular loathing for water, also by violent 
spasms of pain in the spinal column and brain. 

(4) J. W. W. says : A friond contends that 
whisky, brandy, ete., increase in strength after 
they are three years old. I contend that they 
continue to decrease as long as there Is any spirit 
remaining. Which is correct ? A. As far as we 
have obsen'ed, the liquors, if kept in barrels, de
crease constantly in the percentage of alcohol by 
evaporation and otherwise. 

(5) J. E. F. asks : -Wliat can I mix with co' 
ton seed oil, as a substitute fOl> boiled 011 in 
paints, and to mltke it act as a dryer ? A. Lith
arge. 

(6) A subscriber asks : Is it possible for an 
iceboat sailing. in any direction to sail faster than 
the wind ? A. Yes. On smooth ice, sailing at the 
proper angle, ioe boats often move much faster 
than the wind. The wedge prinCiple is involved. 
For example : a wedge two inohes square at the 
head, six inches long, sloped on one side to point. 
If such a wedge be introduced between two suf
ficlently strong bodies, one of which is fixed, the 
other movable against the sloping side of the 
wedge : If sufficient force is applied to .the mova
ble body, it will expel the wedge, which latter 
must move six inches, during the same time that 
the impelling body moves two inches. The ice 
boat sail is the wedge, Ice the fixed body, wind 
the foroe acting against the sloping side of the 
wedge. 

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

J. M. N.-It is clay containing a large percent
age of carbonate of lime.-E. W.-It Is an trilobite, 
found in the older fossiliferous rocks. It was 
long supposed to be an insect fossil, but it was at 
length ascertained that it corresponded most 
nearly to the living genera of crustaceans, the 
geroli�, tumult/8, branchiqJu8.-D. K. C.-The speci
men appears to be brown coal. -H. & J. -The 
specimen of clay is of unusual purity, and gives 
a very clear porcelain.-G. H. S. -Nos. 1 and 3 
are magnetic oxide of iron (lollestone). No. 2 is 
spiegel eisen, a carburet of iron with manganese. 
-R. C. J.-Your sample appears to be a scrap of 
spiegeleisen-a carburet of iron.-F. T. M.-The 
water contains a considerable quantity of carbon
ate of iron in solution, which, on exposure to air, 
Is precipitated by the escape of the carbonic acid 
with which the water is charged. The sediment 
consists of hydrated sesquioxide and carbonate 
of iron, together with some carbonate of lime. 
The water will be improved by the addition of a 
little lime water-not too much.-lt. Y. G.-It is 
an impure olay containing iron. It might beem
ployed for the purpose you mention. There is an 
alloy commonly known by the name you mention. 
-We have received a slate pencil box, not la.
beled, containing a number of pieces of granite, 
gneiss rock, and hornblende. 

J. A. P. asks : In making fruit butter, etc. , 
I am anxious to know if the dried fruit is wholly 
used, or is there a mixture of both dried and 
fresh ? Is it ground, or reduced by boiling, etc. ? 
-A. R. asks : Can any one inform me of the pro
cess of making lager beer?-P. McS. O'F. asks : 
What purpose does the two-fold dlyision of the 
back and belly of a violin serve ? Is the belly 
carved or scooped out to the proper shape, or is 
the material steamed and then compressed to 
the required shape?-J. N. J. asks : How much 
does a wagon axle need to be set under, and why 
should not the under side be straight or level 118 
it lays in the box ? Does the ooncavity of the 
wheel make any ditference as to the setting of the 
axle ? Is not a straight wheel better and stronger 
than one that is concave ? 

COMllUNICATIONS RECEIVED. 
The Editor of the SCIENTIFIC A:ltnmICAN ac

knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow
ing subjects : 

On the Moon's Longitude. By J. H. 
On Working Men's Education. By A. S.  
On Weight on and in the Earth. By H. A. H. 

Also inquiries and answers from the following : 
G. F .-L . H.-H . T.-F. T. H.-I!. C. W.-W. C .
C. C .-C. F. B.-J. E. K.-F . E. H.-M. D. H.
G. T. W.-J. F . V .  G . -V .  T. B .-G. W. P. 

HINTS TO CORRESPONDENTS. 
Correspondents whose inquiries fail to appear 

should repeat them. If not then published, they 
may conclude that, for good reasons, the',Editor 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta.
bility of inventions, assignments, etc., will not be 
published here. All such questions, when in11liaJs 
only are given, are thrown into the waste basket, 

as it wonld fill half of our paper to print them all ; 
but we generally take pleasure in answering briefiy 
by mail, if the writer's address is given. 

Hundreds of inquiries analogous to the following
are sen t : " WhQ sells friction matoh making ma
chlnery ? Whose is the best railway ticket print
ing machine ? Why do not makers of telegraph 
batteries advertise in the SCIENTIFIC AMERICAN ? 
Who sells the best carriage varnish ?" All such 
personal inquiries are printed, as will be ob
served. In the column of " Business and Person
al," which is specially set apart for that pur
pose, subjeot to the oharge m.entioned at the 
head of that column. Almost any desired infor
mation can in this way be expeditiously obtained. 

[ O F F I C I  A L l  
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I N D E X  O F  I N VE NTI O N S  
POB WBJOB 

LeUers Patent of' the United States were 
Granted In the Week Endlns 

August 1 ,  1876, 
A.ND EACH BEARING THAT DA.TE. 

[Those marked (r) are rel.sued patenta.] 
A complete copy of any patent In the annexed lI.t . 

Including both the specification. and drawings. will be 
furnished from this 01llce for one dollar. In ordering . 
please state the number and date of the patent deSired , 
and remit to Munn &Co . •  87 Park Row. New York city. 

Air brake relief valve , C .  Chadwick . . . . . . . . . . . . . .  1BO,4BO 
All' compressor, D. Wood . . . . . . . . . . . . . . . . . . . . . . . . . .  180 ,44 

Alarm circuit closer, W. J. Phillips . . . . . . . . . . . . . . .  lBO ,487 
Awning. A. He.sels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lBO,58O 

ned and cu.hlon, air, W. Boggett . . . . . . . . . . . . . . . . . lSO, 528 
Bed bottom . spring, W. R. Cunningham . . . . . . . . . .  lBO,555 
Bedstead, Bota, H. York . . . . . . . . . . . . . . . . . . .  : . . . . . . . 1l0,694 
Bee hive, C. M. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lBO,596 
Belt. W. Roemer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lBO,500 
Bendlng machlne, Scott & Schultz . . . . . . . . . . . . . . . . . 1BO.436 
Beverage, composition , Winder e/ al . . . . . . . . . . . . . 1BO,692 
Billiard ball composition. etc . ,  G .  IIIagnu . . . . . . . . 180,484 
Bin , meal , J .  Hunter . . . . . . . . . . . . . . . . . . . . • • . . • • • • . • • .  180,590 
BIrdcage hook, J. Maxhelmer . . . . . . . . . . . . . . . . . . .  ISO, 482 
Boat •• etc . ,  sail , T. Wlnan . . . . . . . . . . . . . . . . . . . . . . . . .  1SO,691 
Boller plates, she.rlng. J. & T. McGregor . . . . . . .  lBO.614 

BOller,w8Bh , A. Lohmann . . . . . . . . . . . . . . . . . . . . . . . . . .  180,608 
Boller circulating apparatu., W. C. Lang . . . . . . . . 1BO, BOI 
Boller, feed water heater, etc .. T. R. Butman . . . . 180,458 
Bolt-threading macblne . A. Ward . . . . . . . . . . . . . . . .  180,681 
Book and cover, S. L. Robln.on . . . . . . . . . . . . . . . . . . . lBO. 642 

Boot counter stillener •• forming. G. F .  Moore . lBO.492 
Boot heel .tlllener., cutting, G. Boivin . . . . . . . . . . ISO. 580 
Boot soles, Channeling, J. Dargan . . . . . . . . . . . . . . . . 180,419 
Bottle, caster, H. Waudby . . . . . . . . . . . . . . . . . . . . . . . . . 1SO,508 
Bottle-corklng machine . J. A. De IIIestre . . . . . . . .  180.5·9 

Bottle stopper, J .  Conner . . . . . . . . . . . . . . . . . . . . . . . . . . 1 80,551 
Box-nailing machine. G. W. Swan . . . . . . . . . . . . . . . . 1SO, 508 

Breastpln joint or tongue , C .  E. Smith . . . . . . . . . . . 180 . 487 
Bridge, draw. G. Moody . . . . . . . . . . . . . . . . . . . . . . . . . . . 1'0, 491 
Broiler, F. O. Badger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1BO,519 
Bung vent. _".:. J. Klein . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lBO, 479 
Bu.tle. J. ,TenkIHson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1BO, 593 
Butter dlshe. , clasp for, T. Van SkeJllne . . . . . . . . 180.506 
Buttons, ornamenting, S. S . Moyer . . . . . . . . . . . . . . . 180,621 
Can nozzle . oil, R. H. Ha.enrltter . . . . . . . . . . . . . . . . lBO,426 
Car axle. R. W. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1SO, 494 
Car axle washer. W. H .  Fltz Gerald . . . . . . . . . . . . . . . lBO.568 
Car coupling. J. A. Patterson . . . . . . . . . . . . . . . . . . . . . 180.629 
Car wIndows, fender for. R. P. Proctor . . . . . . . . . .  1SO,685 
Carbureters, regulating heat of, Randall 8/ al . . . . lBO,688 
Carding machine feeder, W. C. Bramwell . . . . . . . . lBO, 593 
Carpet fabric, J. AJIlson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1BO,515 
Carriage, child's , R. G. Britton . . . . . . . . . . . . . . . . . . . 1BO. 584 
Carriage seat, Hubbell & Rull . . . . . . . . . . . . . . . . . . . . . . 1SO, 427 
Carrl .. ge slat Iron. W. S. Ward . . . . . . . . . . . . . . . . . . . .  lBO,509 
Cartridge, Wel8h & Evan . . . . . . . . . . . . . . . . . . . . . . . . . . .  1BO,510 
Cartridge primers. removing. H. G. Wolcott . . . .  180,693 

Caster, furniture. F. HeJllng . . . . . . . . . . . . . . . . . . . . . .  lBO,477 
Ca.tlng, chili for ea.tlng, A. K. Rider . . . . . . . . . . . .  lSO,641 
Chair, chlid 's. La •• & Glarner . . . . . . . . . . . . . . . . . . . . . lBO, 802 
Chair. nursery. J. Kopp (r) . . . . . . . . . . . . . . . . . . . . . . . .  7 ,246 
Chair. reclining. R. & W. McCabe . . . . . . . . . . . . . . . .  IBO,485 
Ch.lr. tilting, F. Chlcheste,. . . . . . . . . . . . . . . . . . . . . . . . lSO,546 
Churn , G. Rldler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lBO,640 
Churn. A. Woodard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1SO.514 
Cigar box. S. Hood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1BO. 586 
Clock ai lrm. S. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . .  180, 594 
Clothes dryer, A. S. Whittemore . . . . . . . . . . . . . . . . . . . lSO,686 
Clothes pin , G. A. Lambert . . . . . . . . . . . . . . . . . . . . . . . . lBO, 4BO 
Clothe. pIn holder. G. A. Lambert . . . . . . . . . . . . . . . 180,481 
Cock and faucet. F. Breltller . . . . . . . . . . . . . . . . . . . . . . lBO,456 
Collee pots, tea kettle .  etc . ,  cover. K. Eberle . . . lSO.469 
C01lln handle. F. X. Gartland . . . . . . . . . . . . . . . . . . . . . . 180.570 
Con.tlpatlon, etc . •  remedy for. G. S. Coleman . . .  1BO, 418 
Cruohlng macblne , F .  Motte . . . . . . . . . . . . . . . . . . . . . . . . lBO,62O 
Cull and collar box. E. Scheel . . . . . . . . . . . . . . . . . . . . . . 180,650 
Cultivator, Lynch & Wright (r) . . . . . . . . . . . . . . . . . . . .  7 .250 

Cultivator. W. P .  Stalcup . . . . . . . . . . . . . . . . . . . . . . . . . . 1BO,438 
Curtain fixture, G. W. Cornell . . . . . . . . . . . . . . . . . . . lSO,468 
Curtain IIxture, C. H. MllIcr . . . . . . . . . . . . . . . . . . . . . . . . 190,489 
Curtain otretcher, lace , J. Gllray . . . . . . . . . . . . . . . . . . . 1SO.572 

Damper regulator, G . Beane . . . . . . . . . . . . . . . . . . . . . . . . lAO.522 
Dlllu.lon apparatus, C. Neames . . . . . . . . . . . . . . . . . . . . 1BO,628 
Disintegrating molten scorlre, A. D. Elbcrs . . . . .  lSO,470 
Doll .upporter, E. C. \lIo(Jutchlns . . . . . . . . . . . . . . . . . . 1BO,618 
Door, Carrera et al . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . •  19(),544 

Doors, etc . ,  rOller tor barn, S. H. Moore et al • • • •  180,619 
Drill bit, metal . G. B . Cubberley . . . . . . . . . . . . . . . . . . . 180, 554 
DrillS, expanding metal . P. Dully . . . . . . . . . . . . . . . . .  lAO,561 
Earth-borIng machine , A. W .  Morgan . . . . . . . . . . . . lBO,498 
Elevator, hydraulic. J . Perklno . . . . . . . . . . . . . . . . . . . . lSO.495 

End gate . H. Swlntz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lBO. 678 

Engine, rotary, W. F. Leopold . . . . . . . . . . . . . . . . . . .  lSO. 806 

Engine, rotary. W . ,  Sr .• & W. Sillman . . . . . . . . . . . .  1BO,662 

Engine, .team , Smith & Mason . . . . . . . . . . . . . . . . . . . . 1SO.664 
Engines, locomot.lve ,etc . ,  Metcalfe e/ al . . . . . . . . . lSO.488 
Engine , valve for steam , J. R. Maxwell . . . . . . . . . .  180,438 
Evaporat.ln� apparatus, J. E. Weaver . . . . . . . . . . . . . lBO, 441 
Evaporator furnace ,  Tower. e/ Ill. . . . . . . . . . . . . . . . . lSO.677 
Faucet , L. Dreyfus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1FO, 560 
Faucets, replacing worn-out, T. W. Rees . . . . . . . .  180,689 
Fence. fiood, Achor & Ball .  . . . . . . . . . . . . . . . . . . . . . .  lBO. 407 
Fence, Iron, Walker & Devoe . . . . . . . . . . . . . . . . . . . . . . 180, 507 
Fence wire, barbed. H. B. scutt . . . . . . . . . . . . . . . . . . 180,656 
Fertilizer distributer. D. C. Brown . . . . . . . . . . . . . . .  180,5$6 
Fire arm. breech·loadlng, F. W. Freund . . . . . . . . . 180.567 
Fire extinguisher, IInt room. F. L. Ellis . . . . . . . . . lFO,565 
Fur .et box, W. A. Lynn . . . . . . . . . . . . . . . . . . : . . . . . . . .  lSO.481 
'Furnace . H. HarrIson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1SO.476 
Furnaces, feeding fuel to, A. Cockrell . . . . . . . . . . .  lSO. 55O 
Game apparatu •• C .  Sonnenberg . . . . . . . . . . . . . . . . . .  lSO,502 
Sa. and air, mixing. L .  B .  Belllngrath . . . . . . . . . . .  lSO.527 
Gas. etc. ,  lighting. Bell & Thorp . .. . . . .  _ . . . . . . . . . . .  lSO,526 
Gas. lighting, Hufeland & Batchelder . . . . . . . . . . . . .  1110,568 
Gas, Itghtlng hy electrlclt-y. A. T. Smltb (r) . . . . . 7,249 

[SEPTEMBER 2, 1 876. 
Gas for motive power, heating, W. N. Hl\J . . . .  , .. 180,478 
Ga. meter. R. C. PhlJllps.� . . . . . . . . . . . . . . . . . . . . . . . . 180,681 
Ga. wa.her, E. S . Cathel . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,459 
Gate-clOSing device, R. S .  Higinbotham . . . . . . . . . . lBO,58 8  
Glass-blowing apparatus, W. Beck . . . . . . . . . . . . . . . .  1SO. 451 
Gla.s furnace , P. Arborgast . . . . . . . . . . . . . . . . . . . . . . .  1PO , 517 
G1a •• ·grindlng machine , T. HIpwell . . . . . . . . . . . . . . 1SO.584 
Glass mold, W .  Beck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180, 450 
Giass bucket , pressed, W. Beck . . . . . . . . . . . . . . . . . . . lSO.452 

Grain, preparing cereal , F. Schumacher . . . . . . . . . . 180.654 
G�ate , G. B. Mershon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180, 616 
Hame, E. D. Collin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lSO , 482 
Hammer, .team, F. B. II1l Je. (r) . . . . . . . . . . . . . . . . . . .  7,248 
Harne.s .. ame. L. J. Knowle . . . . . . . . . . . . . . . . . . . . . .  180, 599 
Harness saddle, R. Spencer . . . . . . . . . . . . . . . . . . . . . . . .  180, 670 
Harness saddle tree, A. Teas . . . . . . . . . . . . . . . . . . . . . . .  1BO, 676 

Harrow, W. C. Moor .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lSO, 61 7 
Harrow. G. E. Pounder . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1BO,498 
Harrow, W. S. Weir . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lSO,684 
Harvester, bean, W. Bradford . . . . . . . . . . . . . . . . . . . . . 180,455 
Harve.ters, lnslde divider for, J. \lIoore . . . . . . . . . . .  ISO, 618 
Hinge , lock, P. J. Dlnn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1SO,420 
Hog trough, N. A. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180, 519 
Hopper, feeding and discharging. H. J. H.uttner. 1BO,591 
Hor.e collar, W. Hamley . . . . . . . . . . . . . . . . . . . . . . . . . . .  lBO.425 
Horseshoe, M. H. Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . . .  lSO,442 
Horse.hoe, ela.tlc, Brallett & Perkin . . . . . . . . . . . . . .  1AO, 582 
Horseshoes ,  making, H. J. Batr.belder . . . . . . . . . . . . lSO,448 
Hosiery, etc . ,  ornamenting, W. Parsons . . . . . . . . . . 180.628 
Hydrant lire, L. S . Woodbury . . . . . . . . . . . . . . . . . . . . . .  lSO,444 
Ice cream freezers, J .  Doollng . . . . . . . . . . . . . lBO, 421. lBO,42� 
Ice creeper. T. Gunsal"s . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1BO. 578 
Implement combined, L. Beach . . . . . . . . . . . . . . . . . . . .  1BO.52 
Indicator, etc . ,  8tatton, F. W. Brooks . . . . . . . . . . . .  lRO ,45 
Inkstand, W. J. SchlIJlng . . . . . . . . . . . . . . . . . . . . . . . . . . .  180 ,652 
Jack, hydraulic, P. Hinkle (r) . . . .  . . . . . . . . . . . . . . . . .  7 ,247 
Jack, lifting, T. J. Corn . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1SO,552 
Kev fa.tener, W. A. PhlIJlps . . . . . . . . . . . . . . . . . . . . . . . 1 80,496 
Kneading machine , P. Freyburger . . . . . . . . . . . . . . . .  lSO,568 
Klllfe, hominy, J . Outcalt . . . . . . . . . . . . . . . . . . . . . . . . . .  180, 626 
Ladder, F. D. Randall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180,687 
Lamp , A . Bechet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1SO ,449 
Lamp extinguisher, W. W. Wblte . . . . . . . . . . . . . . . . . . lSO,667 
Lamps. lighting, Hufeland & Batchelder . . . . . . . . . .  IflO, 587 
Lamp wick, W. H .  Lyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . lBO,482 
Lantern, Signal , J . M. Shank . . . . . . . . . . . . . . . . . . . . . . . lSO,658 
Leather·cuttlng gage, J. Potter . . . . . . . . . . . . . . . . . . . .  180,688 
Leather-shavlng tool, J . Smith . . . . . . . . . . . . . . . . . . . . . lBO,667 
Lock for door. , J. P. Slpp . . . . . . . . . . . . . . . . . . . . . . . . . . 1BO. 668 
Lock. to drawers . etc . •  attachlng,W. J. Schilling lBO,651 
Lubricator. SmIth & Collin . . . . . . . . . . . . . . . . . . . . . . . . .  lAO,666 
Lubricator, thermoscoplc, E. D. Tyne . . . . . . . . . . . . .  180,50 
Mall bag catcher, E. W. Jones . . . . . . . . . . . . . . . . . . .  lBO . 595 
Mar, dissected. W. H. Harrison . . . . . . . . . . . . . . . . . . . . 180,4�6 
Meat. preserving, J .  Parent . . . . . . . . . . . . . . . . . . . . . . . . 1BO,627 

Metal., machine for molding, W. Barker . . . . . . . . . . 180,411 
Ml\J chopping, b. Gartman . . . . . . . . . . . . . . . . . . . . . . . . . 1BO,47'� 
Miter box, G. C. Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lSO,454 
Mowing machine, Peck & Keeler . . . . . . . . . . . . . . . . . . . lBO,6BO 
Motive power. heating ga. for, W. N. Hl\J . . . . . . .  1BO,478 
Music leaf turner, T. J. & L. M. Beebe . . . . . . . . . . . 1SO,525 

Mu.lc leal turner, E. B. Robln.on . . . . . . . . . . . . . . . . . 1BO.499 
Nut lock. Bushong & Fitzpatrick . . . . . . . . . . . . . . . . . . lSO.414  
Ores, amalgamating, C .  T.  Secor . . . . . . . . . . . . . . . . . . 180,657 
Padlock. R. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IFO, 504 
Paint, etc . ,  package for, G. Sldey . . . . . . . . . . . . . . . . .  HlO,661 
Paper bag fa.tenlng, H. i;l. Gillette . . . . . . . . . . . . . . . . 1SO.57 
Paper bag machine, R. K. HuJZhes . . . . . . . . . . . . . . . . 1SO,58 
Phosphate dryer, reel, etc. , Clarke & Curtle . . . . . .  180, 415 
Pianoforte sound board, C. F. T. Stelnw.y . . . . . .  180,671 
Plauofortes, stringing and tuning, M. N. Gage . . 1BO. 424 
Pipe cutter and threader, G. Sanford . . . . . . . . . . . . . . 1SO,649 
Planter, corn, A. J. Greenman . . . . . . . . . . . . . . . . . . . . . lHO ,47S 
Planter, corn , N .  H .  Meeks . . . . . . . . . . . . . . . . . . . . . . . . 180,615 
Planter, corn, .J . D. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . 180.665 
Planter, coru, R. E. Zellers . . . . . . . . . . . . . . . . . . . . . . . . . lSO.695 
Planter, seed, W. T. Ea.terday . . . . . . . . . . . . . . . . . . . . 1'0. 468 
Plow, Newman & Wllkln.on . . . . . . . . . . . . . . . . . . . . . . . 1SO.624 
Plow, A. A. Preston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,684 

Plow, Wiard & Hough . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . .  IBD,511 
Plow and seed drlll, lIstlng, A. M. Co.ton . . . . . . . lBO . 5113 
Plow. gang, M. S. & E. W. Curtis . . . . . . . . . . . . . . . . . . 180,464 
Plow, potato, 1' .  C. Baxter . . . . . . . . . . . . . . . . . . . . . . ..  180, �20 
Plow stock, Davl. & Aycock . . . . . . . . . . . . . . . . . . . . . . 180,556 
Plow corn planting attachment, S . M .  Scott . . . . . .  1BO,6(; 
Po.tage and revenue stamp, L. H. G. Ebrhardt . . lSO ,56 
Pre •• , baling, E .  Fales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180,471 
Printing pre •• , plate, J. Milligan . . . . . . . . . . . . . . . . . . 180,490 
Pulleys, grooYlng metal. J. D. Alvord . . . . . . . . . . . . .  180.409 

Pump. beer, P. Krumscneld . . . . . . . . . . . . . . . . . . . . . . . . 1BO.600 
Pump bucket., chain. J. F. Daugherty . . . . . . . . . . . . .  lSO,465 

Pump governor, J. S. Leas . . . . . . . . . . . . . . . . . . . . . . . . .  1SO,604 
Pump. steam, J. Mayher . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1BO,48i 
Pump, stock. , cylinder for. P .  Wineman . . . . . . . . . . lBO , 51' 

Railway, elevated, S. H. Shreve . . . . . . . . . . . . . . . . . . . lSO, 660 
Railway gate , D. H. Bucher . . . . . . . . . . . . . . . . . . . . . . . 180,540 
Railway gate, D. K. Mable . . . . . . . . . . . . . . . . . . . . . . . . .  lBO.483 
Railway .wltch, W. Buchanan . . . . . . . . . . . . . . . . . . . . . 180, 589 
Railway switch, C. H. White . . . . . . . . . . . . . . . . . . . . . . . 1SO.68 
Recording appara'u., A .  A. Ander.on . . . . . . . . . . . lSO,516 
Sad Iron, L. M. Davis . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . lSO,55 
Safe, marine. J. L. Gouley . . . . . . . . . . . . . . . . . . . . . . . . . 180,575 
Sand and gravel separator, S . Friend . . . . . . . . . . . . . . 180,56 
Sand , cruohlng and washIng, J. R. Smith (r) . . . . .  7, 24 
Saw filer, gin , F. Charter. . . . . . . . . . . . . . . . . . . .  . .  . . .  lBO, f147 
Saw mills. feed motion for, P. Prylbll . . . . . . . . . . . . . 1BO, 626 

Saw, pile, D . Bean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1BO,528 
Saw tooth, lnsertlble, E . C .  Keys . . . . . . . . . . . . . . . . . 1BO.429 
Sawing machine., table for, F. J. Betts . . . . . . . . . . . 1SO,412 

Scissors , making, J .  Adair . . . . . . . . . . . . . . . . . . . . . . . . . .  180,408 
Scissors sharpener, screwdriver, etc . ,G .D .Dean . .  180.46 

Scow, .elf-dumplng, P. L . Murphy . . . . . . . . . . . . . . . .  lBO,622 
Seeder, oultlvator, etc . ,  J. P. Long . . . . . . . . . . . . . . .  180,609 
Separator, grain, W. W. Ingraham . . . . . . . . . . . . . . . .  180.428 

Separator, middling., J. Graham . . . . . . . . . . . . . . . . . .  lBO,576 
Settee., L. Heywood . . . . . . . . . . . . . . . . . . . . . . . . IBO,581. lSO.113 

Sewing machine, J. Butcher . . . . . . . . . . . . . . . . . . . . . . . .  lSO,542 
Sewing machine shuttle, J. Butcher . . . . . . . . . . . . . . . 1SO.541 
Sewing straw braid, S . C. Brown . . . . . . . . . . . . . . . . . . lAO.588 
Shears and sclssorA, G. H. Taylor . . . . . . . . . . . . . . . . . . lBO , 675 

Shears, .heep. R. H. Austin . . . . . . . . . . . . . . . . . . . . . . . . . lSO.410 
Sheep col\ar, J. A. Armentrout . . . . . . . . . . . . . . . . . . .  lBO,518 

Shirt. Z. S.  Durfee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180. 562 
Shirt. �L Kay.er . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,593 
Shoe tip, L. Loe.er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1BO,807 
Shoe uppers. etc . ,  cutting, E. B. Stlmp.on . . . . . . . lAO,672 

Shovel • •  now, E. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . lSO,54.Q 

Show case , E .  R. & G .  W. Lee . . . . . . . . . . . . . . . . . . . . . .  lBO.605 

Signal . fog. G. Sweanor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180 ,674 
Skate, parl or, C. W. Saladee . . . . . . . . . . . . . . . . . . . . . . .  180, &16 
Sklrtsi:ctc . ,  tape for, T. C. Cas.ldy . . . . . . . . . . . . . . . . 180.545 

Sleigh knee . R .  G. Britton . . . . . . . . . . . . . . . . . . . . . . . . . .  180, 1135 
Snow plow .E .  Bro ... n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1SO,537 
Soap remelter. D . Whitaker . . . . . . . . . . . . . . . . . . . . . . . .  180.6611 

Sole edge burnishing, tool stock, G. A. Fullerton 180,428 
Spark arre.ter, W. F. Grassier . . . . . . . . . . .  : . . . . . . . . .  ISO. 577 

Spike., making. G. N. Sanders . . . . . . . . . . . . . . . . . . . . .  180. 648 
SpinnIng ring. J. Booth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180.'29 
SpInning ring. W. H. Magee . . . . . . . . . . . . . . . . . . . . . . . .  lSO.61l 
Sprln,;. door. F. W. & I. Porter . . . . . . . . . . . . . . . . . . . .  lSO, 682 
Spring. door, C. T. Sabin . . . . . . . . . . . . . . . . . . . . . . . . . . .  lBO,64 
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I!tamp canceler • •  C .  W. Saladee . . . . . . . . . . .  180.501 . 180.647 
Stocking •• forming feet of. W. H. Abe!. . . . . . . . . . . 180.446 
Stool. camp. C. M. Lungren . . . . . . . . . . . . . . . . . . . . . . . .  180.61J 
Stove. beating. P .  O. Jenkin .. . . . . . . . . . . . . . . . . . . . . .  180.592 
Stove. lamp, A. Gulliford . . . . . . . . . . . . . . . . . . . . . . . . . .  180.474 
Stove, 011 ,  J. McConnell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,486 
Stove pipe coupling. L. E. Clow . . . . . . . . . . . . . . . . . . . .  180,416 
Stove pipe., beading, A. Syversen . . . . . . . . . . . . . . . . . .  180,440 
Straightening round bars. etc .• J .  B .  Root . . . . . . .  180,643 
straw cutter. W. Kaehnl . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,597 
Straw cutter. Watson & Merwin . . . . . . . . . . . . . . . . . . .  180.445 
Table. folding, C. McDonald . . . . . . . . . . . . . . . . . . . . . . .  180.487 
T.nk. oll, E. F. Wilder . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 .512 
Tanning hides and skins . Dussaud et al • . . . . . . • . . . .  180. 563 
Te. pots. bottom for, E .  B. Manning . . . . . . . . . . . . . .  180,485 
Telegraph key • •  elf· closlng. G. Southard . . . . . . . . .  180, 669 
Testameter. E. F. Osborne . . . . . . . . . . . . . . . . . . . . . . . . .  180.6�5 
Top. humming. Goodwin & M.yer . . . . . . . . . . . . . . . .  180.57H 
Torch . G. F. Hollis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180, 585 
Torch. I. W. Shaler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,659 
Toy furniture. F .  Voigt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,680 
Toy money box. A. C. Gould . . . . . . . . . . . . . .  ; . . . . . . . .  180.574 
Trace detacher, J. Buckley . . . . . . . . . . . . . . . . . . . . . . . . .  180,413 
Trap, animal, H. S. Davl .. . . . . . . . . . . . . . . . . . . . . . . . . . .  180,558 
Turpentine. purifying, L. J. Duroux . . . . . . . . . . . . . .  180,467 
Twisting machine, tension, P. A. Ch.dbourne . . . .  180,546 
Urinal, J. M. Wllson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,689 
Vehlclc brake, automatic, J. H. Sale . . . . . . . . . . . . . .  180,645 
Vehicle hub, W. F. Bodine . . . . . . . . . . . . . . . . . . . . . . . . .  180,453 
Vehicle hub, T. Beatty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,524 
Vessels ,  sailing, T. Winans . . . . . . . . . . . . . . . . . . . . . . . . .  180,690 
Wagon body, J. Barnhart . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,447 
W.gon, platform spring, J. G. Clark . . . . . . . . . . . . . .  180,461 
Wardrobe, V. Klobassa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100,480 
Wash board , J. S. Wa.hburn . . . . . . . . . . . . . . . . . . . . . . . .  180,682 
Watch regulator. E .  G. Boynett . . . . . . . . . . . . . . . . . . . .  180,531 
Watch regulat.or, Hawkins & Higginbotham . . . . . .  180,579 
Water closet. J. H. Stevens . . . . . . . . . . . . . . . . . . . . . . . .  180,439 
Water wheel , S. G. Marlin . . . . . . . . . . . . . . . . . . . . . . . . .  180, 612 
Weather .trip, W. Watkin . . . . . . . . . . . . . . . . . . . . . . . . . .  180,683 
Winch, E. Sorrlnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180, 668 
Wind wheel, H .  M .  Underwood . . . . . . . . . . . . . . . . . . . .  189,678 
Wind wheel , A. M. V.npelt . . . . . . . . . . . . . . . . . . . . . . . .  180,679 
Windmill , D. R. Leach . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180,803 
Wrench, Bcrew, F. L. Coca . . . . . . . . . . . . . . . . . . . . . . . . .  180,417 
Yarn, sizing, L .  Schanheer . . . . . . . . . . . . . . . . . . . . . . . . .  1�0,658 

DESIGNS PATENTED. 
9 ,411 .-ToRcHEs .-G"F. HOllis, Boston, �Iass. 
9,412.-WINDOW SHA.DES .-B. G .  Latimer, Brooklyu,N.Y .  
9, 413.-CROSS.-W. B .  �Iennge, Pro" ldence, R. I. 
9 ,414.-CLIP BAR.-W. S . Ward, Plantsville, Conn . 
9,415 .-INKSTANDS.-W. B. Bennage , Jr. ,  Phila:-. , Pa. 
9,416.-CHAIN LINKS. ' O .  �I . Draper, N .  Attlcb·oro ' ,  M •.  
9,417.-BoTTLES.-B. W. Fetters, Philadelphia: Pa . 
9, 418 .-BADGE, ETO .-E . H. Hart, Philadelphia, Pa . ,et al. 
9, 419.-BADGE .-A .  Powell, New York city. 
9,420.-SPOON HANDLES, ETC .-G. Wilkinson , Prov . ,  R . r .  
9,421 .-CIGAR LIGHT .-G. A .  Woods, Meriden, Conn. 
9,422, 9, 42S.-COl'l'IN ORNANENTS.-R. H. Bnrr, West 

Meriden, Conn . 
,424.-WOOLEN FABRlC8.-D. L. Einstein, N .  Y. city. 

9,425 .-W ATERPROOl' F ABRICS .-D .L.Elnsteln, N .  Y . city • 

9,426 to 9,431 .-0IL CLOTHS.-C. T. Meyer et al . , Ber' 
gen, N. J .  

9,432.-BADGE.-A. V. Moore , Hackensack, N. J .  

[A copy of any one of the above patents may be had by 
remitting one dollar to MUNN & Co. , 87 Park Row. New 
York city. 

SCHEDULE OF PATENT FEES. 
On each Caveat. . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . . . . . . .  810 
On each Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '�lI 
On filing each application for a Patent (17 years) . . . . .  'll1 
On Issuing each original Patent . . . . . . . • . . . • . . . . . . . . . . . .  8�0 
On appeal to Examlners-In-Chlef . . . . . . . . . . . . . . . . . . . . . .. 10 
On appeal to Commissioner of Patentl . • • • • . • . . . . . . . . .• �O 
On application for Rel.sue . • . . . . . . . . . . . . . . . • • . . . . . . . . . . .  '30 
On filing a Disclaimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10 
On an appllc.tlon for Deslgu 3� year.) . . • . . • . . . • . . . . . .  $10 
On application for De.lgn (7 years) . . . . . . . • • . . • . . . . . . . .• 1l1 
On application for Design (14 years) . . . . . . . . . . . . . . . . . . .  $30 

Inside Palle. each Insertion - - - "lS cents a line. 
Back Pqe. each Insertion - - - 81.00 a line. 

Engravings may head advertiselnents at the sam.e rate 
per !tne, by measurement. as the letter pr .. s. Ad·ver· 
tisements m.U8t be received .at publlcata.on office as earl1l 
as Friday mornino to appear .n next 188ue. 

WANTED-Circulars and Catalogues, Price 
Lists of Articles .ultable for tbe Swedish Market. 

Address W. B .  NIELSEN, Engineer, Malmo, Sweden. 

O L I E N J;f:  
COMPOUNO 

A S U B S T I T U T E  F O R  O I L .  
F O R  L U B R I C A T I N C 

MA C H INE RY. 
Will save 50 per cent. OLIEN

J �S��f.�:fw ��rk. 
$8 YOUNG AMERICA SCROLL filA·W beats tbe 

world . J .M .BEUGLEB, M'f'r, Wllllam.port, Pa . 

ENGINEERS and Engine Owners shonld 
all understand the ALLEN Gov

ERNOR. Illustrated circular sent free. S .B .ALLEN,Boston 
UNITED STATES PATENT ASSOCIATION, 
A meeting of this Society wlIl be held at the Hall of 

¥':u�:3�:,
II
�e 

I
f::;,�u.,�e7t�� .t�� ;.�rogi, pl'�l�deIPhl. , on 

The .pecla? questions for consideration at thl. time 
will be tbe Improvement of our own system, and the 
formation of an international association having refer
ence to a greater nnlformlty among the systems of the 
world. 

Inventor!!!, Owners of Patents, Manufagturers of Pat· 
ented Articles, and all who are Intere.ted In the snbJect. 
are invited to De present and to co-operate In this move
ment . 

VI.ltors from abroad are s:£eclall}.inVIt.ed to take part 
InJ�l.Wl�se'¥��hNSB��Y� �crefa��.

Y, President. 

W H I P P L E ' S  
Patent Door Knob. 

Awarded 8 Bronze Medal .t the American Institute Fair 
i��t��t,;g :&�

e
cf:WMrl� �!� f;;.��g::';'��t r::���

o
a'i�: 

thing yet Invented for the purpose. as It obviates the use 
"f side .crews and washers, and can be :Iated to suit 
any thICknlf'ih�\'i�� &

S
W���� cd'i'iPANY . 

Welt Meriden, Conn . .  or r7 Chambers·St • •  N. Y. 

',itutifi , jlUtri ,au. 
A.IR COMPRESSORS \ 

F O R  A L L  P U R P O S E S .  
A SPECIALTY oC REA VY PRESSURES. 

THE NORWALK IRON WORK8 CO. ,  
SOUTH NORWALK, CONN. 

Stone Channeling 
OR 

Quarrying Machine, 

WARDWELL PATENT, 
FOR CUTTING STONE INTO VARIOUS SIZES 

AND DIMENSIONS IN ALL KINDS OF 
QUARRIES. 

STEAl'll STONE CUTTER CO., RUTLAND, VT. 
SOLE PROPRmTORS AND lIlANUFACTURERS. 

�J:::: ��,?!!iY:�i!,::�ailiW�ia Exhibition. 

PX:LElS. 
J�.l' ;�R����� the United States are those of the old 
"WHEELER MADDEN &: C LEMSON" 
brand. They may be bad from dealers eyerywhere ; or, 
In larj!'e qua' titles, direct from the manufacturers. 
Send W;fJ:ll�lf.t& COCKAYNJMrl��o�·N. Y. 

HOW TO MAKE SPIRAL SPRINGS. By 
Joshn. Rose . With three enll1'avlngs of the tools. 

which are e •• lly made. and complete gractlc.1 directions 
{8�:�t��Il�o!��I�:l

n
fn

H
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>lENT No. 20. To be had at this olllce and at all News 
Stores throughout tbe country. 

A Y T O N C A M  P U M P , 
Designed especially for Boiler 

Feeding. 
Are Pumping water at 268° F. No Dead 
Centers . The Steam Valve Is a plain Slide 
Valve, Identical to the .llde valve of a 
�t�:� .

En�kne
eel���ebl:er"e��l����ofo 

f��'ff. 
evaporation-. 

a,- Send for Circular. 

Smith, Vaile & Co . ,  
DAY TON. OHIO. 

Can find everything they desire In 

Harn and FancyWoods 
And four book. Of 

Beautiful Designs. 
p����I�

.
(:���KI[t"o'n�j�s��:.��g{:o

vlsed Catalogne and 

GEO. W. READ & CO. 
186 to 200 Lewis St. foot 5th and 6th St! . , E . R  . . N. Y.  

'W' E  E N � M' E L ; 0  F I N E  J ET 8 L A C K  every vari ely o F tu rn e d  woa d wa,·k p a l'h of nl a c h , " e '·Y.tc�stlngs tin W iJ l'e and cthll!'f meta l  
u ,  k ENAMELED J E T  tOODS . i n  wo'o d  or  met-I, m . d. to o " d e r  A M E R I C A N  E NICME L CD .I J W ARAEN S T P R O V I D E N C E ,  R .  I .  

WATER SUPPLY FOR TOWNS AND VIL
. LAGES. By Clarence Dela1!eld. C .E .  A concise and valuable Report, showing the Cost and Merit. of the Varlon. Sy.tems-Dl.ocuselon of the Holly Sy.tem. its Merit. and Defects-Tbe Reservoir System, with Pumps, 

�rli.�
n
�l-9:���n-;re:�I� ��!�:gt 

a
¥gw���n�l'l?; 

Names and Duty Realzed, Facts and Figures to enable 
le�'t��

m
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Water Supply-Water· Bearing Rock.-Arteslan Wells. 
thefr feasibllity, excellence , and cost of borln�-Impor· 
tance of Pure Water-How Surface Water Is Rendered 
Impure-Cost of Water Pipe., from 2 to 12 Inches diame
ter, for Towns, including laying, all labor, materials, 
ftates, joints, etc .-Estimates of Income and Water 
C���!I��� fn

u
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No . 27. To be had at this 01llce and of all News Dealers . 

WANTED-To Manufacture some Patented 
Article, either wood or metal . of acknowledged 

�:�l
t
';a�'te'm�

t
�d��e�� ��Kl���ao"��nr��ll\�,'h���: 

Wood-Working Machinery, 
Sucb as Woodworth Planing, Tongueing I and Grooving Ma.chines, Daniel' s  Planers, Richardson's Patent 1m· 

����a��l'n°e�,
M
:��

ln
�·otJ���·��Fng

M
i'r�

l
g�r:er;

n
�e� rally . Mann�f{'if��a�, RTTGG & RICHARDSON, 26 Sall.bnry Street, Worcester, M •• s. ,Shoo formerly occupied by R. BALL & CO.) 

-r-- I'''rIIfU �j R 0 U G H T i 
1 I R O N  � 

_, 
'FJEAMS & GIRDERS j  

THE UNION IRON MILLS, PittSDUrgh, Pa.
The attention of Engineers and Architects I. called 

�fe':lJ �'l:r�hl�t r;;�
o
�����.:'d B::�: ��'iw���rre �f:; aRd danges ,  which bave proved so obJectionable In the old mode otmanufacturlng,are entirely avoided. We are prepared to furnish all sizes at term. 88 favor.ble 88 can be 

3���� r;:�:;��':t c��
r
u'i��'hrlfr�ri'M\'��Ift&�u��,
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THE 

TRADE ENGINE. 
-0-

�
o
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o
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of Cast Stee! . 
Every Engine Indicated and 

valve corrected to give the high. 
est attainable results. 
se:tr;��t�'b�e 

s
'M'ne:l�� � ��� 

market ! 
Send for Price List and Clrcu· 

lar. 
HERRMANN & HERCHEr.

RODE M'F'G. CO., 
Dayton, Ohio. 

F
OR ALL KINDS OF MACHINERY-Apply to 

S. C .  HILLS, 51 Cortlandt St . ,  New York. 

NOTICE T O  MILLWRIGHTS. 
Tenders are Invited, from responsible parties. for the 

MllIwrlght work In the " Dunlop Elevator and Mill , "  on 
Quay Street, Albany. N. Y. For further information, 
apply to FRANK CHAMBERLAIN. ESQ . .  

�1 Broadway, Alb.ny. N. Y .  

��--�-=-I I�I ' I I ' I I I I I I I I I I I I IJI 
MANUFACTURER OF FIRST CLASS TAPS AND 

DIES, Pawtucket, R. I . 

C
I
X.�

L
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N. Y. Instruction very practicaL Advantages unsur· 
pa •• ed In this conntry. Graduate. obtain excellent posi
tions .  Re-opens S�t . lith . For the Annual Reglster,con. 
��.ri�� �J'o"i'.

v
�1IA�'£'�� <gR��dJ'E�ngl���

l
tg:�tlculars, 

E A G L E  F O O T  L A T H E S ,  

O 
With Scroll and Circular Saw Attacb
ments, Slide Rest, Tools, &c. ; also Small 
���I�:t1':,

t
��s�:��e���

d
lJ�g?
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Prices. Our new Catalogue describes 
���� ���fi.rn�ok���e:��r!t:or theAm-

WM. L. CHASE & CO. 
95 & 97 Liberty St. New York. 

BEAN'S  FRICTI ON  CLUTCH ,  
The Best on the Globe, 

Universally adopted by ROLLING MII.LS. 
No breakage of Gear or Machinery. None other can 
weigh the POWER. SAFETY ELEVATORS. • D. FRISBIE & CO •• 

New Haven. Conn. 
THE 

Bi[elow En[ine, 
The Cheape.t and Best Portable 

Engine offered to the Public . 
PrIce, 4 Horse Power . . . . . . . .  � 

U 6 " "' 
. • . . • • . • • 400 u 7 u " • • . . • . • •  475 

If � .. 
• • • • • • •  54b " 12 " . . . . . . . .  '120 

" 15 U 
• • • • • • • • •  .:KlO 

Price �ft�,:!,��n:�r
l
:,.',!�lnes : 

4 Hor.e Power . . . . . . . . . . . . . . . .  $150 
6 " " • . • • . • . . • . . • • • •  175 
7 to � Horse Power . . . . . . . . .  225 
12 to t5 "  " • . .  ; • • • • •  � 

Send for lllnstr.ted Clrcnlar 
and PrIce List. 
H. B. BIGEI.OW &: CO. 

New Haven. Conn. 

PATENT SCROLL SAWS. 
CI��:S 'K

e
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n
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$12 

CORDESMAN, EGAN & CO . •  
Cor. 2nd & Central Ave . ,  Cincinnati, O .  

a day at home. Agents wanted. Ontllt .nd 
terms free . TRUE & Co. ,  Augusta, Maine. 

SPARE THE CROTON &: SAVE THE COST. 

Driven or Tube Wells 
wm��

e
'\Ji'r�"i5�l.WB�'k

m
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who control the patent for Green ' sAmerlcan Driven Well . 

M A C H I N E R Y  
OF EVERY DESCRIPTION 

COLD ROLLED �HAFTING, HANGER� PULLEYSs 
x<&�Pb'�li��'E�s,

Lf
J
N
S
�Jc1:�ITE EME Y WHEEL 

GEORGE PLACE, 
121 Chambers & 103 Reade Sts . , New York City. 

T HE CENTENNIAL INTERNATIONAL EX
HIBITION o.F 1876.-The full History and Progre •• 

f6e 
t
��I�f�i��

t
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pies 10 cts . To be had at thl. oilice,and of all news agents. 
All the back numbers. from the commencement on Jan· 
uary I, 1876, can be had . Those who desire to possess a 
com�ete and splendid Illustrated Record of the Centeno 
g�k �lJ':�¥.�\i:::W-¥�d have the SCIENTIFIC AMERI· 

$0 to $20 per day at home. Samples wortb U 
free. 8'IINBON "& Co . ,  Portland, Me . 

The fact that thiS shaftIng bas 75 per cent greater 
�V:���u:e,����e�\i�n���J:eJr;�het::,!�

g
:co�t£I��l 

We are also the sole manufacture1'll of the CELEBRATED 
COLLINS' PAT. COUPLING, and furnish Pulleys, Hangers, 
:��ilc"Itt�: �o.t approved �t6��'s .rl.';(J\�ts�3�� on 

T
1�

S
�:"6:n!fg��:t�8h�:eg��r!'. Pittsburgh. Pa. 

pr"Stocks ofthl. sbaftlng In s�re and for sale by 
FULLER DANA & FITZ B".ton, Mass. 
GEO. PLACE & CQ.,...J.21 Chambers St • •  N. Y. 
PIERCE & WHALIN .. Mllwankee, WII. 

1 57 

CELEBRATED FOOT LATHES 
Larh'e�� l�:iy

r
Iia��"a�,n�':�r �I�'i,� 

ers for Metal , Small Gear Cutters , 
SlIde-re.ts ,Ball M.chlne forLatbes, 
Foot Scroll Saws, light and heavy, 
Foot Circular Saws. Just the 
thing for amatenrs and arti-
rft�s't;.��

I
J.
I
�f:I'i.'

y
:.,��

re . Send for 
N. H. BALDWI� Laconia, N . H 

BLOSSOM ROCK, HARBOR OF SAN FRANCISCO. 
Full Account of Its Removal . Method and Cost. By 

Col. H. S.  Williamson. With 25 Illu.tratlons, diagams, 
�iice fu';:�f.
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SUPPLEMENT, No . 24. To be had at this 01llce and of 
all News Dealer •.  

Pond's Tools. 
ENGINE LATHES. PLANERS. DRILl,S. &c. 

L�'b�'ht
0
'W�

.
���:��:i�e�'��:s�' Snccessor to 

JOYFUL NEWS for Boy. and Girls ! !  
VEN�1'b� l��� p�l��i�d t./1�': !N-

Fret Sawinl{. Scroll Sawing. 
TnrninJl'. BOrlng.Drllling.Grind_ 
ing. POlishing I All on one Cabi
net Lathe. on Wheels. 
all;�:s 

from 
rp\'i��iJ''gR�WW:

let, 
Lowell , Mass . 

STEAM ENGINES FOR SALE. 
I offer tbe following very superior Todd & Rafferty Enldnes for sale at ll1'eatly reduced price. : One 18x36t one 14x1R (sawmill) . one 12x14, one llx24, one 10x24, one �:lO, one 7x16, one 5xtO on legs, one 8](12, portable one 8x16, 

����\:'s �fi::
I
�NJ "iln�·
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e
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w
fu�l:g specillcatioUE and estimates for all kinds of rope and baggi�:&:��lnery. Send for des'j�prf6'gl'>�I.r and price 

10 Barclay St. , New York, or Patel'Bon, N. J. 

CENrrENNlAL MILLS. 
Harrison's Standard Flouring 

and Grinding Mills . 
Exeel all others In Machinery Hall In the quantity and 
��:�
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market. Mmers and other. are Invited to examine their peeu· 
lIarltles. Call on or address 

EDWARD HARRISON, 
Post 59. Sec . E. No . 8, Macplnery Hall, Phlladelphla ,Pa. 

Th e H 0 A 0 L E Y 
P O R T A B L E  S T E A M  E N G I N E .  

W ITH AUTOMATI CAL CUT · OFF R EG U LAT O R  
A N D  B A L A N C E D  V A LV E . 

T H E  BEST ;o/ MOST ECO N O M I CAL ENG I N E  MADE 
S E ND F O '/? C / R C V L A R  

TheJ.C .HOADLEY C O .  LAW R EN C E .  M A S S .  
STAT E W H E R E  Y O U  S AW T H  1 5 .  

Stnbs' Files, Tools & SteeL 
Machinists' Fine To01St, Jeweler.' and 
�f8��V��;s 

S:fcfl1lji�8 R:�:�rs
C�g:sse 

Drills, Files, and .mall Tool. of all kinds, 
for amateurs or �ractical workmen. Hu
berts' Freneh Emery Paper, Gronet ' s  
SwiSS Files, Bracket Saws. etc . Agent 
for the Almond Drill Chuck. Be.t and 
cheape�.IYJ�'1lf&�.)'.hO)�iie

J
�.oo. 

lOll Fulton 1St .. New York 

S H A  F T S. P U  L L EYS.H ANGERS  
C O U P L I N G S  E T C .  

In Stock, and for Sale by 
WILLIAM SELLERS & co . •  

Phlladelphla, and 79 Liberty St. ,  New York. 
Prlc� list. and pamphlets on application. 

BLAKE'S PATENT 
Stone and Ore Breaker 
CruSh e8 all hard and Brittle Snbstance. to 

reqnired size. Also, any kind of 
for RoADS and for CONCRETE, &c. 

BLAKE CRUSHER CO . ,  
New Haven, Conn. 

$250 
A. lIiONTili-A�n�! "'''\'I'.'''! n"",, . where, BU.ID� . •  honorable om<t.firlt 

class. PartlculU. sent fi'ee, Addte •• 
J 0 WORTH " COo.  St, Loutl,llo. 

© 1876 SCIENTIFIC AMERICAN, INC.



Back Prure - - - - - - - - - 81.00 a line. Inside Page - - - - - - - - , � cents a line. 
FJngraving8 may head advertisement8 at the 8ame rate 

tler line, by mea8urement. a8 the letter pres8. Ad

verti8ements must be received at publication oJllce a8 

early as F'rtday morn.ng to appear in ne",t i88,.. . 

ROCK-DRILLING MACHINES 
_ _ AND 
A I R C O M P R E S S O R S ,  
ManufactureiH�kLEIGH ROCK DRILL CO., Send for Pamphlet. Fitchburlf, Mass. 

R .  H O E  & C O . ,  
Grand, Broome, Sheriff, Columbia, and Gold 

Streets, New York. 
C A S T  S T E E L  S A W S  

OF EVERY DESCRIPTION. 
Send for Redu<jvWe fil� '* 'kD�S¥iPtion of their 

Chisel Tooth Circular Saws, 
�t�i�� s�� f:St\:'�'��f, t easily ai� ���m�aw..��an any 

504 Grand St . •  cor. Sherin: St . ,  N.Y. 

BEAUTIFUL HOMES F O R  SALE O R  RENT 
Fountain Hili . Bethlehem. Pa.-2 hours fromPhila

delphia, 3 hours from New York. Good schools good 
socIety, mountaIn air, mountain spring water. Educa
tion free at the Lehigh University. Send for circular 
giving full particulars. TIN SLEY JETER. 

SEWING M ACHINE MOTOR. 
Propositions received for placing on the market 

Young's Sewing MaChine Motor. described in SclentUlc 
American of Aug. t, 1874. Said description. and further 
particular •• forwarded by addre •• lng C. T. CRAWFORD. 
42 Franklin St . •  Baltimore. Md. 

Brayton Reaoy Motor. 
It has no boiler. is .afe. economical • •  tarted by any 

��:J�P�:8�d�\���i, ���fa�1�8 ;�a�� . 8Pl��'r:�d g1ve� an 

Penna. Readv Motor Co. , 
13� N. 3d'St., Philadelphia, Pa. 

Portland and Keene's Cement. 
From the best London Manufacturers. For sale by 

JAMES BRAND. 85 Beekman St .• New York . 
A Practical Treati.e on Cement furni.hed for 25'cent • •  

PUNCHING For the Best and CheaJ-
AND e"t addre.s THE STILES 

DROP PRESSES 
& PARKER PRESS CO. ,  

t MIDDLETOWN t CONN . 

[ESTABLISHED 1846.] 

Munn & CO. 's Patent Otfices. 
The Olde8t Agency for Solicltinlf Patent. ID the 

United Statell. 

THIR TY YEARS' EXPERIENUB. 

�MORE PATENTS have been secured through this 
agency. at home and abroad, than through any other In 
the world. 

They employ a. their assi.tant. a corp. of the most ex
perienced men 108 ex .. mlners. ,speclfic .. tion writers. and 
draftsmen that can be found. many of whom have been 
selected from the rank. of the p .. tent OlDce. 
SIXTY THOUSAND inventors h .. ve avalled them

Belves of Munn & Co. ' • •  ervices In examining their in
vention. and procuring their p .. tents. 

MUNN & CO. ,  In connection with the public .. tion of 
the SCIENTIFIC AMERICAN, continne to examine in
ventions. confer with inventor., prep .. re drawings, spe
cification . . .. nd .... ignments. attend to filing applications 
In the Patent OlDce. paying the government fee., aDd 
watch each ca.e .tep by .tep while pending before the ex
aminer. This i. done through their branch olDce. corner 
F .. nd 7th .treets, Wa.hington. They also prep .. re and 
file caveats, procure de.ign patent ••  trademark., and re
s.ue •• attend to rejected ca.e8 (prepared by the inventor 
or other attorneys) . procure copyrights. attend to inter
ference.. give written opinions on matters of infringe
ment. furni.h copies of patent •• and. in fact. attend to 
every branch of patent bu.lne •• both in this and in for
eign countrie • •  

A .peci .. 1 notice Is made In the SCIENTIFIC AMERI
CAN of all invention. patented through this agency, with 
the name and re.idence of the patentee. Patents are of
ten sold. In part or whole, to person. attracted to the In
vention by such notice. 

Patents obtained in Can .. da, England. France,Belglum. 
Germany. Ru.sia. Pmssia, Spain, Portugal, the British 
Colonies. and all other countries where patents &1'e 
granted, at price. greatly reduced from former rates. 
Send for pamphlet pertaining .pecially to foreign pateDts, 
which states the cost. time gr .. nted,and the requirements 
or e .. ch country. 

Copies of Patentll. 
Per.on. de.iring any patent i.sued from 1836 to N ovem

ber 26. 1867. can be supplied with olDcial copies at rea
sonable co.t. the price depending upon the extent of 
drawings and length of .pecification • .  

Any p&tent Issued since November 27. 1867 . ..  t which 
time the Patent OlDce commenced printing the drawing. 
and specification., may be had by remitting to this of
fice 'l . 

A copy of the claims of any patent issued since 1836 wlll 
be furnished for ,1. 
When ordering cople., please to remit for the .ame ... 

above. and .,ate name of patentee, title of invention. 
and date of patent. 

A pamphlet containing the law. and full directions for 
obtaining United States patents .ent free. A hand
!Omely bound Reference Book. gllt edges. contains 140 
pages and many engraving. and table. Important to every 
patentee .. nd mechanic. and is a n.eful handbook of ref
erence for everybody. Price 26 cents, malled free. 

Addre.s 
JrlUNN &; CO., 

Publi.hers SCIENTIFIC AMERICAN, 
3' Park Ro",", N. Y. 

BUNCH OJTIOJI-Uorner F aDd 'th I'Itt'eetlh Wub
�gton. D. C .  

1titufifi t jtutri tln. [SEPTEMBER 2, 1 876. 

R-O-OTS'-ROTARY HAND-BLOWER. The Tanite 00. , FOR ALL KINDS OF ST R O U DS B U R C, PA, 

BLA C K S M ITH I NG. 
DOES MORE AND 

B E T T E R  W O R K ,  
SAVES ROOM,  LABOR, AN D COAL, AN D LASTS 

TEN TIMES LONGER THAN BELLOWS. 
P. H. & F. M. ROOTS, Manuf'rs, CO N N ERSVI LLE, I N D. 

S. S. TOWNSEND, Gen'l Ag't, 3 1  Liberty St., N EW YORK. 

SC H L E N K E R'S 
Stat i o n ary- D i e  a n d  Revolv i ng- D i e  

Bolt . Cutters. 
THE BEST AND CHEAPEST MADE. 

H OWAR D' I R O N  WO RKS, 
ur Send for Catalogne .�ffalo, N .  Y . 

ROGERS' TANNATE OF SODA BOILER 
SCALE PREVENTIVE. 

JOS. G. ROGERS & CO •• Madi.on, Ind. or Send for book on Boller Incrustation. 

BOIL'rIRS- __ If you wish to s .. ve fuel. get 
.... • one of our Patent Tubular 

Boller. . We h .. ve .even different styles . 
J. HEATHCOTE & CO . . Boller Makers,Wllll .. msport.Pa. 

T O  i N V" E N T O R S 
J\ N D  M A N U FA C T U R E R S" 
The 45th E%hi�ltlon of tb Amerlean Illfititute will Opf!D Sep

iember 6th ; Abcbiner1 wi l l  be rtlcelved ahar Aagud 14tb., other 
ro;::t�r;e!:.u�U;: :=:�i�!l��=k:.����,:.��c;:'lll�� r.� 
1Il&eDC1Ml' Am.ric&a '''"'\lt.e. �." York." 

S O L I D  WE AL T H !  
$ 6 0 0 , 0 0 0  I N  G I F T S !  

tar' Grandest Scheme ever Presented to the Public I AI 
A FORTUNE FOR ONLY $12. 

THE KENTUCKY 
CASH D I STR I B UTION C O M PANY 
�g;�g�t���It

a
o,¥,�g�ali!�\'1fct'gcf:�I�c:l :h;!��}���' 

wlll have the First of their .erle. of Grand Drawings at 
MAJOR HALL, In the CITY OF FRANK
FORT, KY., 

THURSDAY, AUGUST 31 , 1876, 
on which occasion they will distribute to the ticket hold· 

sh
e

6
e

n(j
m

b , 0 0 0 ! 
Thos. P. Porter, Ex-Gov. Ky., Gen'l Manager 

POSITIVELY NO POSTPONEMENT! 

One Grand Cash Gift . . . . . . . . . . . . . . . . . . . . . .  8100,000 
8:: g�::� �::t gm : : : : : : : : : : : : : : : : : : : : : :  �9:888 
One Grand Cash Gift . . . . . . . . . . . . . . . . . . . . . .  �O,OOO One GraDd Cash Gift . . . . . . . . . . . . . . . . . . . . . .  10,000 One Grand Cash GUt . . . . . . . . . . . . . . . . . • . . . .  �,OOO 

18g g�:t gUt: :: $1'888 ::�t : : : : :  �3:888 
100 Cash Gifts of 400 each. . . . .  40,000 
100 Cash Gifts of 300 each. . . . .  30,000 
�OO Cash Gifts Of �OO each. . . . .  40,000 
600 Cash Gifls of 100 each. . . . .  60,000 

10,000 Cash Gifts of 1� each • .  ; . .  l�O,OOO 
Total, 11,1�6 GUts, All Cash. . . . . . . .  600,000 

PRICE OF TICKETS : 
Whole tickets, $12 ; Halve •• '6{' Quart��!!J. $3 ;  9 Ticket • •  '1�2� Ticket •• '300 ; � T ckets. �; 9594: Tickets. 
'liiOli. E�'W? '!j,1���t:, a�!�o�ag� ·Frankfort. the entire 
Doard of City Councllmen. Hon. Alvin Duvall. late 
Chief Justice of Kentucky. ..nd other dl.tlnguished 
f���r�:;'t t;:�fJ::: ;���n"t"�a/���l:�����iRe�����i�� 
tend the drawing. ' 

Remittances can be made by Express, Draft, Post-
��k"Jl,°il;'lu';f��1's�fiJ�ej.1l,)-ig�J�N 

m�8kj,'1'}\\-� 
All communication ••  orders for Tickets, and applica

tion. for Agencies .hould be addres.ed to 
HON. THOS. P. PORTER, 

General Manager. Frankfort. Ky. 
or G. W. BARROW & CO., 

General Eastern Alfents, 710 Broadwav.:N. 1{ 

WHOM IT pn� l 
--:0:--

As .. rule, It pay. best to advertise what one has to .ell 
or wishes to purchase. In papers having the large.t cir
culation among the class of persons likely to be interested 
In the .. rtlcle . Parties having Manufacturing Establl.h
ments to sell or lease, or who wish Estimates made for 
Constructing Bridgei, Dams, Iron Buildings, Furnaces, 
Heating Apparatus, Steam Engines, Boners, Wood and 
Iron Working Machinery, Agricultural Implements, or 
Contracts for Engineering Works of all kind., will lind 
that It p .. y. to adverti.e In the SCIENTIFIC AMERI
CAN. 

The value of the SCIENTIFIC AMERICAN as .. n .. d
verti.lng medium cannot be over-e.tlmated. It goes 
into all the machine .. nd workshops in the country. and 
is taken at the principal libraries and reading rooms In 
the United States and Europe. 
The SCIENTIFIC AMERICAN .. nd SCIENTIFIC 

A�RICAN SUPPLEMENT have .. larger circulation 
than all other papers of their kind in the world com
blned ; and at no period since the commencement of the 
publltatlon of these paper. has the weekly circulation 
been as large as at the pre.ent time. 
The actual is.ue of the SCIENTIFIC AMERICAN Is 

47,�00 per week. and of the SCIENTIFIC AMERI
CAN SUPPLEMENT. 1�,000. making the combined 
circulation. 62,�00 every week. 

If anything i. wante!!. In the mech"n!cai llne . ..  dvertl.e 
for it In the SCIENTIFIC AMERICAN. 

If one has .. pate,nt or machinery to .ell, .. dvertise In 
the SCIENTIFIC AMERICAN. 

If any one is exhibiting at the Centennial. It will pay 
them to adverti.e where they may be found. 

For rate., see the first column of tbe la.t p .. ge of this 
paper. ---: 0 :---

The Supplement. 
Next to the SCIENTIFIC AMERICAN. the SCIEN

TIFIC AMERICAN SUPPLEMENT has the I .. rgest cir
culation of any paper of Its class publi.hed. The SUP
PLEMENT Is a distinct publlc .. tlon from the SCIEN
TIFIC AMERICAN, and has .. I .. rge circulation other 
than .. mong the sub.criber. of thc regular edition. 
Terms for .. dvertlslng are very low. a. follow. : 
Back Page, tinted caver . . . . 85c. a line t EACH 
11Ufide page . . . . . . . . . . . . . . . . 25c. a line f INSERTION. 

Di.count for large .pace. and to qu .. rterly adverti.e r  • • 
Addre •• the publl.her •• 

Munn & Co., 

• 
and Sh .. ped Diamond Carbon Point. . indispen.able for Trueing Emery Wheels , Grindstone!, Hardened Steel and Paper Calender Roller • •  Drilling, Planing. Moulding .. nd .awing stone. J. DICKINSON. 64 Nassau St .• N.Y. 

• 
R EY N O L D S  & CO.,  

14� EAST ST.. NEW HAVEN, CT., 
M A N U F A C T U R E  

Iron and Steel Set Screws, Round, Square, and Hexagon 
fCer��8 �����1:�d �:frt��e::J 1i�gFB���b

B�ftd jno;s� 
Blanks, Nuts, Washers, etc . ,  of every description. 

Send for Price Li.t. 

The Standard-Best Stock-Finest Finish-
MANUFACTURED ONLY BY 

D. ARTHUR BROWN & CO. Fisherville. N.D. 

b"' Steam
N���a��o rkS 

ESTABLISHED 1826. 
_ _  CHARLES B. HARDICK, 

N o . � 3  A d a m s S t r e e t. 

BROOKLYN, N. Y. 

Todd & Rafferty Machine Co. 

EMERY WHEELS & GRINDERS 
GEO. PLACE. Gen'! .  Agent for N. Y. city and State . 

Machinists' Tools. 
NEW .. nd IMPROVED PATTERNS. 

Send for new Illustr .. ted catalogue. 
Lathes, Planers, Drills, &C. 

NEW D/ .. VEN MANUFACTURING CO. 
New Haven, C"t.!'� 

M. SELIG JUNIOR &; CO., 
Importers of American Machinery, 1roOII!! , AgricuItura 
Implements. Wholesale .. nd Export Hardw .. re and Ma
chinery Merchants. Est'd 1866. 

LONDON. ENGLAND . ..  nd BERLIN, GERMANY. 

PORTLAND CEMENT 
ROMAN & KEENE·S .  For Walks, CI.tern •.  Founda
tions. Stables. Cellars 1 Bridges , Reservoirs.Brewerles . etc. 

Remit 10 cents for Practlc .. 1 Treatl.e on Cements . 
S. L. MEROIlANT & Co . •  76 South St. New York. 

PREPARATORY SCIENTIFIC SCHOOL, Warren Academy, Woburn, Mass . For circulars, ad-
dre.s L. S. BURBANK. PRINCIPAL. l?0GARDUS' PATENT UNIVERSAL ECCEN

TRIC MILLS-For ndlng Bones Ore •• S .. nd Old ruclbles) Fire Clay. &,r,.nos. 011 Cake. Feed. Corn. Corn ann Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
����s

8n�O�t�te$�iO��::�t �l:�r
e
o
e
u'id 

A�be�t8:Jr :tfi�: 
Also for Palnts,Frlnter.· Inks. Paste �aCking. etc. 
JOHN W. THOMSON • •  uccessor to JAMES IlOGAR
DUS corner of White and Elm Sts . .  New YorK 

DAMPER B'rIST AND LEVER 
REGULATORS .... GAGE COCKS . 
MURRILl, & KEIZER, 44 Holliday St .. Bait . 

Asbestos Roollng, with the improved White Asbestos 
�;�:.;Z.:': �::t"fj:�h�:��o

o:el�r���� i�o
a����lmates . 

Asbestos Cement, for repairing Leak. on Roof • .  
Asbestos Root Paint, for Tin Roofs, Irollwork, &c .. 
Asbestos Paints-all colors-for structural purposes. 
!:t::��: 1l::!"/i':!eC

a':.':i
tlr:t'I�': c��M�r�; &c. 

Asbestos Steam Packing, lIat and round . ..  If .ize • •  
Sheathinlf Felts, Verrnin-l'roofLining, &C. 

These articles are ready for use, and can be easily ap
plied bY !!!l one . Send for Pamphlets. Price Li.ts. &c. 

H. w . JOHNS 87 Maiden Lane.N.Y. 
Patentee and Manufacturer. Establi.hed 1858. ' 

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
w. B. l'WK1lI, V. Prest 1. 1. ALLEJ, PrII't. 

I, B. PIERCE, see'y. 
N O Y E' S 

�M!g���u�jt�W2t�! 
M!llstone •• Portable Mms. Smut Machines P .. cker •• M!1l 
Picks. Water Wheel ••  Pulle!.s and Gearing • •  pecially 
adapted to fiour mlllsj . ��nJO¥E

c.t�lJ':w''iiuffalo. N. Y. 

THE VALIDITY OF PATENTS, 
The inexperienced purchaser of a patent does 

not generally appreciate the importance of having 
Its claims examined, and their validity and scope 
defined by some person experienced in such mat
u,rs, before partiug with his money. It is not un
usual for the assignee, just as he is commencing 
the manufacture of articles under his recently 
purchased patent, to find that it is an infringement 
upon some previously issued patent, and that he 
has not only made a worthless investment, but 
that he is likely to get mulcted in damages if he 
nroceeds with his manufacture. Cases are con
tinually coming to our knowledge wherein parties 
have made purchases in good faith, and paid con
siderable sums of money on the assurances of the 
patentee and a mere glance at the patent, pre
smning that all that the drawing of the invention 
showed was protected bV the claims, when, ln fact, 
the point covered was almost infinitesimal. An
other manner in which purchasers are sometimes 
deceived is that the claims, although broad enough 
and worded properly to cover the invention, con
tain a Single element protected by some prior 
patent, which covers the very part in the new 
machiue which is necessary to insure its efficiency. 
The Howe sewing machine patent illustrates this. 
It protected but little that any of the manufac
turers cared to use, except the one small part 
essential to all sewing machines ; and all manu
facturers had to pay Howe a royalty, and he de
rived from that apparently trivial item an im
mense income. 

We therefore recommend any person who is 
about to purchase a patent, or about to com
mence the manufacture of any article under a 
license, to have the patent carefully examined 
by a competent party, and to have a research 
made in the Patent Office to see what the condi
tion of the art was when the patent was issued. 
He should also see that the claims are so worded 
as to cover all the inventor was entitled to when 
his patent was issued ; and it is still more essen
tial that,he be informed whether it is an infringe
ment, as above suggested, or not. Parties desiring 
to have such searches made can have them done 
through the Scientific American Patent Agency, 
by giving the date of the patent and stating the 
nature of the information desired. For further 
information, address MUNN & CO., 

37 PARK ROW, New York. 

The " Scientific American " is printed wltll 
CHAS. ENEU JOHNSON & CO . · S I�K Tenth and 

Lombard-st . . .  Phlladelphla, and 59 Gold st . ,�N ew-Yorg. 

© 1876 SCIENTIFIC AMERICAN, INC.




