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AUSTRALIAN COAST DEFENCES. 

Some time since, the Government of Great Britain with
drew the troops which were usually kept doing a kind of 
garrison duty in the colonies, and left the colonial adminis
trations to defend themselves from any sudden attack, of 
course holding itself in readiness to dispatch ships and regi
ments to any place as soon as the news of intended or actual 
hostilities reached a military or naval station. The Austra
lasian colonies have, therefore, constructed floa.ting batteries 
and men-of-war for harbor and coast defence, which are, 
for the most part. maDned by volunteers. 

We publish here with an engraving of a powerful ironclad, 
the Cerberus, belonging to the colony of Victoria. She cruises 
around the mouth of Port Philip Ba.y. and is powerfully 
armed, carrying four heavy guns throwing shot weighing 
4001bs. each. The guns are erected in two bomb proof re
volving turrets; and the deck of the bhip, when she is ready 
for action, is only about 26 inches above her water line, the 
vessel then drawing about 16 feet 6 inches of water. An 
additional revolving turret, carrying 1 gun , is placed in her 
bow, and a similar one in her stern. She is propelled by 
twin screws with four blades each, driven by powerful en
gines. 

------------.. � .. �.-.------------
The Peabody Dwelling Houses In London. 

According to the London Daily New8. there are now ten 
blocks of improved dwellings for the poor of London, to tes 
tify of the wisdom and generosity of George Peabody. The 
last, still in the course of erection, promises to be the largest 
of all, for it stands on five acres of ground and numbers 
thirty-six blocks, twelve already far advanced. 

Of the completed congeries of homes already opened, the 
latest is in Southwark street. It is a substantial building of 
twelve blocks, and, taking the average of four in each fam
ily, will supply house room for about one thousand persons. 
In each block there are twenty-two tenements, a few consist 
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ing of one room, some of two, and many of three, but each 
absolutely self· contained, and all as private as if they were 
flats in Victoria street, or in the Rue du Faubourg St. Honore. 
The three room teneml'ntii consist-to take an average exam
ple-of a kitchen 15 feet by 12, a bedroom 16 feet by 14. and 
a second bedroom 12 feet by 16 The floors are boarded 
over, the walls are cem�nted, and all are at present beauti
fully white. There is a fireplace in each room, that in the 
kltchen being furnished with a capital oven and boiler. 
There are several cupboards, one in the kitchen having over 
it a meat safe. with doors of perforated zinc. In the pa.ssage 
outside is a coal bin of neat and iDgenious construction, capa
ble of holding half a ton. On each flat there is a laundry, 
with copper boiler, a wringing machine, and mangle. This 
is devoted to the use of four families" who have the privi
lege of occupying it by turns one day a week. Each flat has 
a dust shoot, the tenants ha.ving no further trouble than 
to open it and drop down the contents of their shovels. Nor 
doe'S this conclude the lil>t of special accommodations in these 
wonderful mansions. In an underground room of each tene
ment there is a capacious bath, to which the tenants have 
acc"lSS without charge, and as often as they please, there be
ing no other necessary preliminary than that of calling at the 
superintendent's office for the kl'y. Gas is provided in the 
wash houses and through the roomy staircases, also at the 
expense of the trustees. The rent of a three-roomed tene· 
ment is $1 38 a week; for two rooms, $1.08, and for one 
room, 72c. 

A striking feature of the management of these dwellings 
is the absence of arbitrary interference with the liberty of 
the tenants, the few simple rules enforced looking simply to 
the order, cleanliness, and general good of the community. 
Rents are insisted on weekly in advance, and the houses are 
al ways full. The tenants are strictly of the laboring classes, 
it being an unprinted rule of the place that no man earn
ing more than $5, or at most $6 a week, is eligible for ad-
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mlsslOn. Nothing else is required of an incoming tenant 
further than a voucher of his respectability, generally 
sought at the hands of his employer ; and other things 
being equal, the superintendent makes a practice of giv
ing the preference to families where the bread winner is 
engaged at a distance not too remote to prevent his return
ing home to take his dinner with his family. 

In the aggregate, the population of the Peabody buildings 
is already not less than ten thousand persons. As the build
ings pay a small interest on the money invested, and there 
is besides the interest on $2,500,000 to be used in the erec
tion of new buildings of the sort, their increase of capacity 
is almost limitless. 

• . e . •  
The Sardine Trade-- A New Utllizat.lon 0.- t.he 

Grasl!lhoppers. 

Itt is officially reported by the French Minister of Marine 
that the sardine fisheries are gradually diminishing in yield. 
The reason is not that the fish are becoming scarce, but that 
the supply of bait used, the roe of the codfish imported from 
American fisheries, has become inadequate to meet the de
mand. It has lately been found,  however, that grasshoppers, 
pounded iato a paste, imitate the roe so exactly that the 
most knowiDg of the sardines cannot distinguish the differ
ence ; and accordingly the French government has imported 
large quantities of the insects from Algeria in order to try 
the new bait on a large scale. This fact of the grasshoppers 
being good for fish bait might be looked into somewhat fur
ther here, and it may appear that the insects which yearly 
ravage our western country, may be turned to good account 
for catching fish indigenous to our waters. 

It is interesting to learn, apropos of sardines,that the United 
States is the largest consumer of the fish, which are exported, 
as is well known, in tin cans packed in oil; but on the other 
ha.nd. it has been discovered that fully 40 pel' cent of the fish 
which we buy as sardines are not genuine, but are young 
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144 
sprats, mackerel, and other common species. A syndicate 
has lately been established in France to watch exports in the 
future, and prevent the sale of such fish as are not genuine 
and of marketable quality. The ordinary yearly production 
of sardiDes in France now reaches 1100,000 cases. 
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INDUSTRIAL ART.···SOJIE THOUGHTS FOR THE 
CENTENNIAL. 

tistic productions, OUI' exports to every other European na
tion are far in excess of OUI' imports. 

A corn spondent, referring to OUI' recent editorial on what In face of all this, it is difficult for any one to see how the 
working men might contribute to the Centennial, in country can be otherwise than benefited by the fostering of 
which we deprecated nickel or silver plating on handmade I art culture to its full extent among our workmen. The old 
metal articles, and suggested file, polishing as a more work. world is tributary to us for rough and raw products, and for 
manlike finish, asks whether we are not opposed to orna- new means of manufacturing them. We are triblltary to the 
mentation of machinery or tools,and whether we do not think old world for the means of gratifyin,; artistic tastes whica 
that artistic design is superfluous in implements or materials cultivate and refine. Let us develope the artistic ability 
meant for" solid work." To this, we reply emphatically which lies in us, and we are tributary no longer. Let us 
in the negative; and we have a few remarks to offer relating make our manufactured productions as elegant in shape, as 
to the subject, which may be timely in their bearing upon the graceful in design,as those of France, and then,and not until 
approaching exposition of our industries. It may be laid then, will we enter in fair competition with that country or 
down as an unfailiDg rule that, when any person is given the any other artistic nation in foreign marketl!. Nor should we 
choice of two articles, identical in every respect save that of imitate. Copying is but servile work; originality in desi�n 
grace of form or beauty of ,decoration, the handsomer will the world seeks, praises, and pays for. 
certainly be selected. This appears to be a simple enough The above views we commend to the careful consideration 
proposition; but when it comes to be applied to great classes of exhibitors at the Centennial. Many people, we have 
of manufactured products, those who make the latter seem heard, propose showing machines taken straight from stock 
to forget it,or at most to accord to it but very little attention. without further embellishment or ornamentation; others in
The majority of mankind even go further in their predilec. tEnd to send samples of their goods irrespective of pattern 
tion for the tasteful, and in nine cases out of ten will prefer or design, trusting in the intrinsic excellence of the articles 
an inferior article of beautiful design, to a really superior to secure notice and future custom. We think this is a mis. 
object of homelier appearance, the gain in beauty compensat- take. It costs little to ornament a machine tastefully, and 
iug for the lack of usefulness. Several times a year dry discrimination in selecting the handsomest patterns is easily 
goods dealers heap their counters with fabrics of elegant exercised. The advantage gained will,in a collection of such 
patterns; out of a variety of styles perhaps half a dozen may entries, be twofold: first, we will show the world that we are 
be "the rage," simply because of their beauty. As a result able to produce tastflfu! and artistic designs, and,secoud, we 
the resources of the manufacturer are taxed to the utmost to shall have prepared a collection of models of industrial art 
produce the particular kinds of goods demanded, and both which will be of the greatest value as an educator and in t>�. 
manufacturer and dealer gain large profits on the favored citing the emulation of our own people. 
fabrics. And yet these very goods may be identical ,in every • I., • 
thing but dye or mere pattern, with whole bales of material A RAILROAD ACROSS THE EASTERN CONTINENT. 

which the dealer can scarcely get rid of at any price. The The great feat accomplished by the United States in con. 
same is true of carpets, of wall paper, of crockery and glass- necting the Atlantic and Pacific Oceans, by a railroad across 
ware, of any of the varied products into which artistic de- the United States, is stimulating enterprise in Europe; and 
sign may eDter. People will pay lor beauty, pay for it on a it is now proposed-indeed the plan is matured-to connect 
scale which cannot be measured by any standard. They may the Atlantic and Pacific Oceans by a railroad through Cen. 
examine their purchases for other qualities never so closely, tral Asia. At a conference of the geographers recently held, 
may gage durability or strength or efficiency or internal com- Colonel Bogdanowitz explained some of the details of the 
position to hairbreadth accuracy; but artistic finish and road, which, it is expected, will overcome one of the great 
tasteful form defy us to judge how much money is commen- obstacles to the extension of civilization, namely, the sepa
surable with a given amount of elegance. ration of a large part of Asia from Europe by vast deserts, 

Not long ago a very wealthy merchant of this city paid in which no means of transit but a railroad could be of any 
$60,000 for a single painting about four feet in length by use. A railroad alone can develop the resources of the 
less than 3 feet in hight. From a pUI'ely utilitarian point of many lands through which it would pass; and as the mineral 
view, the picture was a mere bit of painWd canvas, useless wealth of Siberia and the Ural Mountains is well known, the 
even as a fire screen; from an resthetic standpoint it repre. exploration and mining of these regions would be encour
sen ted a fortune. The same merchant lately paid $9,000 for aged, and their reSOUI'ces developed. 
a block of marble. As a hitching post, that block would It is proposed that the road shall start from Nijni-Nov. 
have been worth its cartage to the place where it was needed; gorod, in Russia, where is now the extreme eastern station 
as a sculptor's masterpiece, possessing exquisite beauty, its in the network of European railroads; it will run along the 
value exceeded even the large sum paid for it. We can pro. Volga to Kazan, then up the tributary of the Volga, the 
ceed a step further, and glance at the amounts which, as a Kama, to Ekaterinbourg, on the Asiatic side of the Ural 
nation, we pay out for mere beauty. DUI'ing the three Mountains, then enter Asia, proceed in the direction of Trou. 
months ending September 30, 1875, we imported $1,749,655 men and Omsk at the Irtish, cross that river, and proceed by 
worth of fancy goods, such as Vienna trinkets, Swiss carv· way of Kainsk to Tomek on the Tom, a branch of the Obi, 
ings, etc., $310,429 worth of paintings, statuary, and photo- and cross that river. Tomsk is the principal center of com. 
graphic pictures; and to this perhaps should be added $181,665 meree of Western Siberia; and thence the road will run di. 
worth of jewelry and precious metal work. In the year rectly to Irkutsh at Lake Baikal. Thence the road is to pass 
1875, we imported fancy goods worth $6,005,940,figures indi- to the frontier of China, and then it is no longer an exclu. 
catlng nearly threefold the value of the similar imports of sively Russian, but an intf'rnational undertaking. And here, 
1865. So much for the beauty we buy of other nations. Let also, the only serious engineering difficulties commence, at the 
us now compare these figures with those representing the ar- mountain range of Kinghan, which, in its northern part, is 
tistlc articles that we sell. For the three months above men- croBBed by the Amoot river. This range is the greatest ob. 
tioned our domestic exports of fancy goods amounted to stacIe; and it will be necessary to pass by the Mautchooria, 
$90,250, of jewelry $19,307, and of paintings, including en· and to lay the road from Baikal to Verhneoudinsk through 
gravings, $46,079. Fancy articles we do not find quoted at the valley of the Selenga. Then the best route by which to 
an on the yearly tables: nor have we any such industry as reach Pekin, the capital of China, near the Yellow Sea ta 
their exclusive mannfactUI'e. For the quarter of 18711, how- bay of the Northern Pacific Ocean) has been found to be that 
ever, we imported $2,241,759 worth of articles valuable prin. of Tchita and Dolounor. At the southern end, the famous 
cipally for their beauty, and exported the same to the value great wall will be crossed; it already lies in ruins in many 
of only $155,636. places. The whole distance from Nijni-Novgorod to Pekin 

To carry out OUI' examination of this subject still fur· will be 4,500 miles, of which 3,800 run through Russian ter
ther, we give here a list of the numbers of all persons en· ritory. 
gaged in artistic pursuits or callings which have for their When this plan is closely examined, according to known 
end the decoratioJl of raw products. There are 775 painters, topographical data, the apparent difficulties dwindle down 
250 sculptors, and 2,949 general artists, 108 teachers of draw- to nothing when compared to those encountered in the west 
ing and painting, 2,017 architects, 1,169 artificial flower ern section of our Pacific Railroad. The first section, from 
makers, 208 bone and ivory workers, 79 bronze workers, Nijni-Novgorod to Tomsk, runs on perfectly leVtll land (the 
7,558 photographers, 4,226 engravers, 569 galloon and tassel so-called steppes), similar to our prairies. In the second 
makers, 1,534 gilders, 18,508 gold and silver workers, 970 section, from Tdmsk to Lake Baikal, the country is rolling 
mirror and picture frame makers, 85,123 painters and var- and interspersed with rivers and streams: but the greatest 
nishers, and 223 plaster molders. Total 126,265. This ago hight is only 3,500 feet, and the largest rivElrs are but of 
gregate is a little larger than that of all the teamsters and very moderate width and depth. The only serious difficul 
dairymen in the country; it is very much less than that of ties, as we have said, lie at the Chinese frontier, and they 
the blacksmitha, and it about equals that of the teachers. In are inferior to those overcome in the Rocky Mountains and 
fact,adding together the number of teachers who educate us, the Sierra Nevada by the American engineers. 
and the aggregate of those whose labor involves our artistic Russia has raised in 15 years more than $1,000,000,000 
cultUI'e and refinement, we have a sum which just about with which to construct 15,000 miles of railroad, and can 
equals the total number of tailors and milliners,and is 4.0,000 easily find $300,000,000 or $400,000,000 to construct a line 
less than the total number of clerks. of such value to all the civilized world. 

Abundant evidence, similar to the above, can easily be ad· • I ••• 

duced, first, to show that we import a very much larger THE EDUCATION OF CROWS. 

quantity of artistic productions than we export, and that but In the battle of wits between the gamekeepers and the 
a very small portion of our population is devoted to pursuits crows of Germany, the latter are said to have acquired the 
of an artistic or semi-artistic natUI'e. What is true of indio ability to count as high as six-rather more than some tribes 
viduals is equally true of nations. France, pre· eminent as of human savages, if travelers' tales are to be trusted. 
the designer of beautiful wares, buys of us $50,000,000 I To protect the young broods of pheasants, the gamekeep
worth of iron, Imd machinery, and provisions, and sends us ers wag!! unsparing war against the crows, "'hich have con
$63,000,000 worth of articles, most of which find their sequently become exceedingly wary and good judges of the 
way to the stores of the jewelers, the china dealers, and the range of ordinary guns. Various stratagems are resorted to 
picture sellers. Italy sends us $2,000,000 worth of by the keepers, one of them being to erect shelters near the 
art work in excess of the $7,000,000 in staples which we gathering places of the crows, from which to shoot them 
send to her shores. With the exception of these two coun- I when they unwittingly approach. The crows suspiciously 
tries, which for ages have led the world in tasteful and ar. ; keep aloof except when they ale sure of safety; but tha 
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moment the keeper departs, they flock to their posts of obser
vation with provoking assurance. It is found that the keep
ers must go to the cover in parties of six or more, then de
part one by one until six have left, leaving one or more be
hind to take vengeance on the crows. Should a less number 
than six visit the shelter, and all but one leave it, the crows 
perform the subtraction correctly, and know that there is yet 
no safety for them. Beyond six, their mathematical faculty 
fails-or did some years ago: perhaps they have learned to 
count more by this time. 

It seems that the crows of Maine are only half as highly 
educated. A farmer in that State, exasperated by the depre
dation of crows among his sprouting corn, lay in wait for 
them often and long, but without success. Then he tried 
the German stratagem. He took his son with him to a 
shanty in the field, and shortly after sent him away; the 
hungry birds patiently waited until the farmer also departed, 
then they helped themselves. The next day he took two 
persons with him with the same result: first one person left 
the field, then another, the crows cawing their approval, but 
remaining in their safe positioD; and not until the third per 
son had been seen to depart irom the field would the cunning 
creatures trust themselves within gun5hot of the little build
ing. The next day, half a dozen entered it. Presently one 
of them went back across the field. The crows mentioned 
the fact among themselves, but kept their distance, among 
the trees. Another person went away, with the same result. 
Directly a third emerged from the building and disappeared, 
the unhappy crows, having reached the end of their mathe
matical rope, came down in platoons to their deferred break
fast, unaware of the three armed enemies still remaining in 
the building, who at once opened fire upon the poor birds, 
whose great misfortune was that they were unable to count 
more than three. 

A gentleman writing to the Portland Advertiser says that 
this experiment was tried repeatedly, but the crows invaria
bly lost their reckoning when the number exceeded three. 

Evidently the education of the crows of Maine has been 
neglected. It would be an interesting experiment to repeat 
the process of deception to see how long it would take them 
to count four, or. more. 

•••• • 

THE CENTENNIAL BILL PASSED. 

The bill appropriating $1,500,000 for the purposes of the 
Centennial Exposition has become a law. It passed the 
Senate by a vote of 40 to 15, and was soon after. signed by 
the Presidpnt with the plume of an American eagle, which 
some patriotic individual provided for the occasion. The 
accession to the Centennial funds prevents, it is said, the ac
cumulation of any debts for the completion of the buildings 
and grounds. The act which grants the money is coupled 
with a stipUlation that the Bum shall be repaid into the 
United States Treasury, without interest, out of any profits 
which may remain after the subscribers to the capital stock 
shall have been reimbursed. This is of course a contingpn
cy which may or may not happen; but in any event the stip
ulation is a favorable one, and will tend greatly to appease 
the large number of people who have been opposed to Con
gress extending any pecuniary aid to the enterprise. 

The financial prosperity of the Exposition now being se
cured, it remains for exhibitors to lend their best endeavors 
to assist the Centennial commission in having the entire 
American part of the show in readiness by the opening day. 
Our correspondents at Philadplphia state that goods are 
arriving very slowly, and that present indications point to a 
grand rush during the month of April. This only entails 
extra labor upon the EXPOSItion officials, and tends to pro
duce troublesome confusion and dissatisfaction among the 
exhibitors. It is very much to be hoped that exhibitors will 
not follow their usual practice, at the annual fairs through
out the country, of thus waiting until the last minute before 
sending their entries. They will find early arrival on the 
field to be very much to their own and to the general advan
tage. 

••••• 

THE COLLAPSE OF THE SHEFFIELD AMERICAN 8TEEL 
RAIL TRADE. 

In referring to the progress of the steel rail manufacture 
in this country, nearly a year ago, we took occasion to point 
out the rapid falling off in the importation of steel rails from 
England, and expressed the opinion that a still fnrther de
crease would follow. We have, moreover, long adhered to 
the belief that, with our vast stores of mineral wealth sup
plying the material, all that our people have needed is expe
rience and knowledge in utilizing it; and as that experience 
and knowledge augmented, so would our reliance upon the 
labor of other countries decline. As matters stand now, to 
quote from the English Tronmonger, "in the management 
of the Bessemer plant, the Americans must be yielded the 
palm; and this palm was yielded even by the English steel 
masters themselves at their great Barrow meeting. The real 
truth is that the Americans have learned how to make steel 
rails as well, if not better, than Englishmen, and there is no 
good to be obtained by hiding the fact." 

The reason of this candid admission by a leading Eoglish 
metal trade organ is founn in the recent report of Dr. Web
ster' the American Consul at Sheffield. Steel makers in that 
great manufacturing town had felt severely the effects of a 
falling off in their American sales; but none, it appears, 
were prepared for the alarming announcempnt that the 
American market for their ralls had practically closed against 
them_ In 1873, Sheffield exported steel goods of all kinds to 
the United States of atl aggregated value of $8,298,865; in 
1874, this had fallen to $6,315,240; and the declared value of 

.goods ·exported ·i-u 187ii stiH further f&1\1'\ �.o $3,456,lflO: ", 

reduction of $5.000,000 in two years. Out of this aggregate 
of $3,456,160 for 1875, the value of the rails imported is but 
$11,505, and those rails were brought over here during the 
quarter ending March 31, 1875. Since that date, not a sin
gle tun of Sheffield rails has entered the country. For the 
last nine months of 1873 and 1874 respectively, the va
lue of the rails imported hither was $1,311,890 and 
$1,136,610. 

There are just four reasons for this loss of trade, which 
has stopped the machinery in several large Sheffield estab
lishments. Two, namely, our high tariff and financial stress, 
might be urged with equal force as regards any other dutia
ble class of exports, and these, therefore, affect not a single 
branch of the latter, but our entire commerce with any 
foreign nation. The other two must be admitted as the 
more immediate causes; and these are, first, our progress, as 
already noted; and second, the blind conservatism, to use a 
mild term, of the Sheffield working men. So 100�g as these 
men, through their combinations, persist in doing almost 
exactly as their grandfathers and fathers did to accomplish 
specific manufacturing results, so will they be distanced by 
more progressive people, irrespective of the nation to which 
the latter belong. Manufacturers, who employ a class of 
men who, again to quote an Eoglish contemporary, "display 
inveterate opposition to the use of modem mechanical appli
ances," must expect to find their productions unsought and 
their capital wasted; nor can they hope to compete with 
their American brethren, in whose more prosperous fS
tablishments the introduction of new machinery one year, 
and its abandonment for still further improved appliances 
before the twelve month has passed, are common occur
rences. 

• •••• 

THE INVENTION OF THE TELEPHONE. 

BY p. H. VANDER WEYDE, M. D. 

In connection with Mr. Gray's application of the telephone 
to the simultaneous transmission of several different telegra
phic messages over one wire at the same time, and his paper 
read before the American Electrical Society (published on 
page 92, SCIENTIFIC AMERICAN SUPPLEMENT for February 

that the sounding board of a pianoforte strengthens the 
vibrations of the air caused by the strings, and makes a very 
weak sound quite powerful. 

If a flute be played before the opening, T, or if a voice be 
siug�ng there, the vibration of the air inside the box, K, 
causes the membrane, m, to vibrate synchronically, and this 
causes the platinum disk, 0, to move up and down with cor
responding frequency. At every downward motion the con. 
tact of this disk with the platinum point, under b, is broken; 
and therefore the current is interIUpted as rapidly as the vi
brations occur. Le t, for instance, the note C be sound€d
this note makes 64 full vibrations in a second, and we have: 
therefore, 64 interruptions of the electric current, which in
terruption will at once be transmitted through the tt'legraph 
line to the receiving instrument, and put the bar, d d, into 
exactly similar vibrations, making the very same tone, C, au
dible; and so on for all other rates of vibration. It is clear 
that, in this way, not only the rh, thm of music can be trans
mitted (and this can be done by the ordinary telegraph), but 
!he very tones, as well as the relative durations and the reets 
between them. can thus be sent, making a full and complete 
melody. The switch, t�, Fig. I, is intended, in connection 
with a similar one in Fig. II, to communicate betwepn the 
stations, with the help of the el�ctro-magnet, E E, to ascer
tain if station, Fig. II, is ready to receive the melodies; then 
it gives the signal, by manipulating the switch, which is re
ceived by the attraction of the armature, A, the latter arrange
ment being a simple Morse apparatus, attached to the tele
phone. 

Professor Heisler, in his "Lehr/wch del' terkni,�clten Phy
sik" (ad edition, Vienna, 1866), says, in regard to this in
strument: " The telephone is still in its infancy; however, 
by the use of batteries of proper strength, it already trans
mits not only single musical tones, but even the most in
tricate melodies, sung at one end of the line, to the other. 
situated at a great distance, and makes them perceptible 
there with all the desirable distinctness." After reading this 
account in 1868, I had two such telephones constructed, and 
exhibited them at the meeting of the Polytechnic Club of the 
Amllrican Institute. The original sounds were produced at 
the further extremity of the large building (the Cooper In-

stitute), totally out of hear

PROFESSOR REUSS' TELEPHONE. 

ing of the Association, and 
the receiving instrument, 
standing on the table in the 
lecture room, produced (with 
a peculiar and rather nasal 
twang) the different tunes 
sung into the box, K, at the 
other end of the line; not 
powerfully it is true, but 
very distinctly and correct
ly. In the succe€ding sum
mer I improved the form of 
the box, K, so as to produce 
a more powerful vibration 
of the membrane, by means 
of reflections effected by cur

5), it may be interesting for the readers of this paper to ob
tain some information in regard to the invention of the te
lephone, by Reuss. As mentioned in the article above re
ferred to, Page and Henry observed that, by rapid magneti
zation and demagnetization, iron could be put into vibrations 
isochronic with the interruptions of the current; and later, 
Marian experimented extensively in this direction, while 
Wertheim made a thorough investigation of the subject, 
which induced Reuss, of Friedrichsdorf, near Homburg, Ger
many, ta apply this principle to the transmission of musical 
tones and melodies by telegraph; and he contrived an appa
ratuB which we represent in the engravings. 

The telephone of Reuss consists of two parts, the trans
mitting and the receiving instrument. Fig. I represent;; the 
former, and is placed at the locality where the music is pro· 
duced; Fig. II, the latter, is placed at the station where the 
music is to be heard, which may be at a distance of 100, 200, 
or more miles, in fact, as far as the battery used can carry 
the current: while the two instruments are connected with 
the battery and the telegraph wire in the usual manner. One 
pole of the battery is connected with the ground plate, the 
other with the screw, marked 2 in our Fig. I, and thence over 
a thin copper strip, n, with the platinum disk, 0, attached to 
the center of the membrane stretched in the large top open
ing of the hollow ann empty box, K, intended to receive and 
strengthen the vibrations of the air, produced by singing 
before the funnel-shaped short tube attached to the opening 
in T. Over the platinum disk, c, attached to the elastic 
membrane, is a platinum point attached to the arms, b c and 
b K, while a set screw brings this point in slight contact with 
the platinum disk mentioned. A part of the box is repre
sented as broken and removed, in order to show the internal 
construction. The strip, abc, is connected with the end, 8, 
of the switch, t 8, and the screw connection, 1, at the lower 
right hand corner, and also, through the telegraph wire, to 
the instrument, Fig. II, at the receiving station, which may 
be situated at the distance of many miles. Here the current 
enters by the screw connection, 3, and paEses through the 
spiral, g, surrounding the soft iron wire, d d, of the thick
ness of a knitting needle, and leaves the apparatus at the 
screw connection, 4, whence it obtains access to the ground 
plate, and so passes, through the earth, back to the battery. 

The spiral and iron wire, d d, is supported on a hollow box, 
B, of tl:Jin board; while a cover, D, of the same material is 
placed on top. all intended to strengthen the sound produced 
by the vibrations which the interruption of the current caused 
in the iron wire, d d, so as to make these vi orations more 
• 'Of Uble by giving a large vibratory surface, in the same way 

ving the sides; I also improved the receiving instrument by 
introducing several iron wires in the coil, so as to produce a 
stronger vibration. I submitted these, with some other im
provements, to the meeting of the American Association for 
the Advancement of Science, and on that occasion (now seven 
years ago) expressed the opinion that the instrument con
tained the germ of a new method of working the electric te
legraph, and would undoubtedly lead to further improve
ments in this branch of Science, needing only that a compe
tent person give it his undivided attention, so as to develope 
out of it, all that it is evidently capable of producing. 

Before leaving thi� subject, I wish to draw special atten
tion to the fact that the merits of this invention consist 
chiefly in the absence of musical instruments, tuning forks, 
or their equivalents, for producing the tones: any instru
ment will do, flute, violin, human voice, etc. If the aerial 
vihrations are only conducted into the box, Fig. I, the appa
ratus will send the pitch as well as the duration of the dif
ferent tones, with the rests between, therefore not only 
transmitting perfect rhythm, but a complete melody, with 
its long aHd short notes. The two parts of the apparatus 
may even be connected each to a separate pian% rte; and if 
this were done in a proper manner, a melody played on the 
pianoforte connected with the transmitting instrument, Fig. 
I, would be heard in the pianoforte, at a grea� distance, con
nected with the rectiving instrument, Fig. II. 

.1.1. 
Flghling Ram ... 

Says a correspondent of the Ohio Farmer : " At certain 
seasons of the yeaT, rams are apt to develop their combative 
propensities, and those who keep several of them together 
often have trouble on account of their injuring each other. 
It is well known that they always' back-up' to get a start 
to butt_ Stop their backing-up and you disconcert them en
tirely. To do this, take a light stick (a piece of broom han. 
dIe will do), about 2 or 2t feet long. Sharpen one end and 
lash the other end securely to his tail : the sharpen€d end 
will tben draw harmlessly on the ground behind as long as 
his majesty goes straight ahead about his business; but on 
the attempt to ' back-up' he is astonished to find an effectual 
brake in the rear. Don't laugh and call this' all gammon: ' 
but if you have a butting ram, try it, and the time to laugh 
will be when you ste him jump out sideways, and whirl 
round and round, trying to inspect the machine, which will 
keep behind him." 

••••• 

DR. HAUGHTON has proved that the strength of the lion 
is only two thirds that of the tiger . 
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J citutific �mtricau. 
IMPROVED CONSTRUCTION OF CONSERVATORIES. 

Ollr illustration shows a conservatory or greenhouse built 
entirely of wood and glass, according to a plan originated 
by Mr. W. H. Lascelles, of London, Enl;l'land, a bllilder who 
has obtained some renown among horticulturists. The roof 
of the house is curvilinear, the flat panes of glass being set 
in frames of bent wood, their angle to the perpendicular be
ing gradually increased as the summit of the roof is ap
proached. The result is a structure of very ornamentB.l ap
pearance, which can be erected by any capable carpenter. 
Iron, of course, will continue to be used where the frame

work can be readily and cheaply obtained ; but that a very 
graceful building can be erected without the 

as to aid materially in stopping the fire. They do not seem 
to extinguish so much as instantly to smother it, and so ren
der the charred wood incombustible. The fire does not re 
turn-even if it continues to rage a foot or two away-to the 
spot on which the spray has once touched it. 

The EWect oC Waves. 

It is generally believed that at a moderate depth the influ 
euce of heavy waves ceases, and that during a hurricane all 

is quiet a few fathoms beneath the surface. If this be cor
rect, why should a swell show such a marked increase in 
hight when it rolls over the edge of soundings ?  • ••• • 

WASPS. 

In the Annual Register of Rural Affairs, for 1876, we 
find the' following article, from the pen of Professor Cook, 
of the Michigan State Agricultural College, on the value of 
the wasps in the economy of Nature, and their marvelous in· 
stinct : " If we consider as venial the inj uries wrought by the 

On the parallel of Cape Clear, in longitude 15° W. ,  sea
men are familiar with this phenomenon, although the depth 
is nearly 500 fathoms ; at times it is so marked that the 
dead reckoning may be checked by carefully noting the in
crease in the depth of the hollow of the waves Shortly af
ter the edge of sounds is passed, the sea becomes mortl regu-

employment of expensive materials will, we 
think, 1)e shown by our engraving. 

. ... . 
A C h ance Cor Ice Machines. 

It is a fact that the ice crop this winter, 
along the Hudson, is almost a total failure. 
Ice men have waited patiently for moderately 
thick ice to thicken ; but in lieu of this taking 
place, the spells of warm weather, which 
have succt'eded the few cold snaps, have only 
rendered the ice still less suita )le for har
vesting. Thus far, we learn, about one tenth 
of the usual crop has been gathered . Even 
when a full harvest is stored, h ardly a sum 
mer goes by but that complaints regarding 
the extortions of the large ice companies are 
frequent. The householder in this city paid 
about 70 cents a week for 30 l bs. of ice de
livered daily during last summer, when an 
abundant store of ice was on hand . Recently 
the ice companies have fixed the price at GO 
cents Vbr 100 Ibs. ; and probably, not mere 'y 
on account of the failure of the crop, but  
also because of the unusual influx of transient 
visitors to this section of the country, the 
cost of ice next summer will reach figures 
not only higher than the above but higher 
than ever before. A good opportunity seems 
to be offered for inventors of ice machines. Without doubt 
powerful apparatus of this description, established in New 
York and Philadelphia, and capable of prodl'lcing large quan
tities of ice, could be worked during the hot months both 
to the advantage of the public and with large profit to the 
manufacturers. 

• ••• • 

New Fire-Extinguishing Apparatull. 

The new and splendid building belonging to the New York 
Tribune newspaper is one of the largest and most substantial 
structures in this city. It is eleven stories high, built of fire
proof materials, with iron beams and hollow brick arches 
for the floors ; and it would almost be deemed necessary to 
provide special apparatus fur the prevention of fires. But 
the proprietors, with a commendable desire to protect the 
property of their many tenants, as well as their own, have 
lately put in a novel fire-extinguishing apparatus which is 
ingt'niously arranged and effective in operation. It was made 
by the Champion Fire-Extinguishing Company of Louisville, 
Ky. A number of gentlemen recently I\ssembled in the 
Tribune composing rooms to witness the first trial of it. 
The engine is placed in the sub-cellar of the building, and 
consists of a cylindrical tank, holding about 180 gallons of 
water, and hung on pivots in such a way as to be inverted on 
the lifting of a latch rod. About 60 Ibs. sub-carbonate soda 
are mixed with the water, and in the tank is a jar contain
ing 28 Ibs. sulphuric acid. When the tank is inverted, the 
chemicals are mingled together and produce carbonic acid 
gas, by the expansive force of which the waste water is 
driven out with a pressure of 150 1bs. to the sqllare inch. 
From the tank to the top of the building runs a standpipe, 
to which is attached a stop cock and hose in each story. A 
wire rope, connecting with the trip, also runs through the 
building. In case of a fire, it is only necessary to pull the 
wire rope on any floor, open the stop-cock, and direct the 
steam on the fire, the whole occupying about 20 seconds. 

In the first trial, the trip was pulled from the composing 
room, eleven stories above t.he engine, and 20 seconds after
ward a stream of water charged with carbonic acid gas was 
pouring from the nozzle of the 50 foot hose. With an ele
vation of 176 feet, and a length of pipe and hose amounting 
to 251 feet, a stream of water was thrown horizontally 75 
feet from the nozzle against a stiff wind. It was estimated 
by those present that the stream of water could be kept up 
about half an hour. Several interruptions were madli, as 
the stream was directed from different windows. After the 
force of the engine was exhausted, the spectators went to 
the basement, and witnessed the tripping of the tank. The 
tank was then refilled and made ready for use, the work oc
cupying about ten minutes. 

The main point in which this apparatus is believed to be 
superior to all others is the quickness with which the stream 
can be directed on the fire after it is discovered. A single 
person in any story, on discovering the flames, can immed. 
lately do the work which with other engines requires the aid 
of additional persons, and usually a journey to another 
room and back again In an ordinary building, several 
stories in hight, before a person could descend from the 
top to the basement, or warn the engineer of the danger, the 
fire might gain such a headway that no power could extin · 
guish it. The apparatus is moreover simple in construction, 
and so made that it will not fail to act at a moment's notice, 
though allowed to stand for ten yeare without a change of 
chemicals. Another important advantage is that the action 
of chemicals, which come up mingled with the water, is such 

A MODEL CURVILINEAR GREEN HOUSE. 

strong-jawed insects belonging to the several families of the 
wasps, upon our grapes and other . tender-skinned fruits
which sin is often laid to the bees-we may regard the wasps 
as wholly our friends. Not only the paper-making wasps, 
but also the numerous mud wasps, are without exception, so 
far as the writer has observed, predaceous insects. And what 
a strange instinct it must be that leads many of these wasps 
to spread for their prospective young a rich feast of tender 
grasshopper steak or cut-worm chops, when forsooth they 
never deign even to taste such vulgar viands, but only lap 
the more delicate sweElts distilled by leaf and flower I Yet 
the common bee is j ust as wise, aye, and thoughtful too of 
its young, as it gathers the pollen nourishment for their sus
tenance, while it only tastes the delicious sweets of the hive. 

" The paper wasps, vespa 
maculata (Fig. 1) place the 
insect food in the cel ls  with 
their YOllng, while the fine 
mud wasps, so co=on 
around wells and muddy 
places throughout our coun
try, build large, roomy mud 
cells in which they place 
the caterpillar, locust, or 
other insect, and then close 

Fig. 1. -VESPA MACULATA. up the cell , but not till they 

lar, and consequently less dangerous to deeply 
laden vessels 

Any one who has watched, during a mode
rate breeze, the commotion of the water close 
to a quay wall can form a good idea of the 
ocean when it receives its first check against 
the Irish Plateau ; the great waves twist 
around each other, run up and down in heaps, 
and then fall suddenly, as if bereft, in a great 
measure, of their forward motion. 

Again , it is a well-known fact that during a 
" norther " in the Gulf of Mexico the frailest 
vessels weather out the storm if they can cross 
the edge of the Cam peachy Banks, a striking 
proof that, at a depth of over fifty fathoms, 
tb ere is sufficient abrasion to destroy the force 
of the heaviest wave in a very effectual style. 
Un one occasion the writer witnessed this re
markable fact by running from a turbulent 
sea into comparative smooth water in this lo 
cality. 

On George's Shoals, off Nantucket, during 
a heavy gale, the New York pilots and masters 
o f coasting vessels assert that sand is fre
quently left on deck after a sea has broken on 
board , although the depth of water may be 
twelve or fourteen fathoms. It must require 
an enormous amount of ebullition at the bot-
tom to raise such a dense matter to the sur

face tlHough such a distance ; for a cubic foot of ordinary 
sea sand weighs about 100 Ibs. 

In this wild spot the tide, which frequently runs with a 
velocity of three miles p �r hour, would assist the lifting 
po wer of the wave if running counter to it. During a win
ter gale, when the strong springs are thus running, the con
fusion of the sea is indescribable, although the depth may 
be thirty fathoms. The shortness of the sea (that is to say, 
of the distance be ween the crests of the waves) on the banks 
of Ne w foundland, where the soundings are from 30 to 50 
fathoms, is noticed by all the navigators of the Western At · 
lantic, as it reduces the speed of an ocean steamer more than 
the heavier waves of deeper water, with a similar force of 
willd, will do. It is evident that this can only arise from the 
friction of the bottom, as the waves increase in hight when 
deeper water is reached a short distance to the eastward . 

In the Gulf Stream north of the Straits of Bemine, after 
a " norther " has blown a few hours, the surface of the sea 
is covered with lanes of weed, although only a few patches 
might have been Been before the commencemE'nt of the gale. 
As these lanes are often at a considerable distance from shoal 
water, whiCh lies at right angles to the direction of the cur
rent and wind, it is evident that they must have grown near 
the spot where they float, and been torn from their moorings 
by the mechanical force of the waves.- W. W. Kiddle, in 
Nature. 

• •• •  

Disinfection Cor Yellow Fevcr. 

have left an E'gg with the 
canned meat. What a striking examplE' of parental care thus 
to seal up so carefully the aliment provided for the young 
wasps, which very likely the parent wasp would never see ! 

Wheuever a case of yellow fElver occurs in New Orleans, 

Yet in the sphex ichneurtWnea (Fig. 2) that beautiful shin-
the streets s�rroll�din

.
g the s� uare are sprinkled with Calvert's 

ing wasp, with long peduncle to the abdomen, and often so 
No. 5 carbolIc aCid dIluted lD 50 parts of water. A large 

handsomely colored with blue, orange, yellow, or red, we see 
sprinkler on �heels is used for the roadways, and

. 
the si?e

even a more striking example of parental care. These was s 
I walks are sprmkled by hand. The grounds of nelghbonng p 

yards are similarly treated, and the privy vaults dIsinfected 

Fig. 2. -SPilEX ICiiNEUMONEA. 

are possessed, like all other species of wasps, of a powerful 
sting ; yet, when they attack and subdue their prey, prepa
ratory to supplying the yet unborn, they never give a fatal 
thrust, but only paralyze their victiDlil. These are then car
ried to a previously prepared hole in the ground , placed in 
its bottom, in company with an egg, after which the earth is 
filled in ; and what is very curious, the wasp uses her abdo
men as a beetle, pounding the earth, so that by no possibili
ty may her prospective offspring meet with d isturbance. 
Here, then, the grub, caterpillar, or moth is not only buried 
alive, but is to be eaten alive. So extraordinary is the mo
ther's instinct of parental foresight that her yet unhatched 
progeny is insured not only a perfect sanctuary for a home, 
but also meat that is fresh and untainted. "  

with a solution of zinc-iron chloride. A t  the termination of 
the case by death or removal , the infected apartments are 
fumigated with sulphllrous acid or chlorine. The extent of 
the ground disinfected is according to the lapse of time since 
the appearance of the fever. The extent of  the infection 
along the ground is about f<.lrty or fifty feet daily, so that af . 
ter some days' delay the whole square must be enclosed with 
a disinfecting band and the enclosed surface sprinkled. 

• •• • •  

The Mlcrollcope A gain a Detector oC C rllne. 

The microscope has recently completed a circumstantial 
evidence against a murderer, forging the links so strongly 
that numerous witnesses, swearing to an al ibi, were of no 
avail in the criminal's behalf. The latter, a Polish Jew, 
enticed a female of his own sect to a cornfield ,  and there 
killed her with a butcher'B knife. Suspicion being directed 
to the man, close examination of his garments elicited,  first, 
blood spots, second, soil and vegetable matter on his shoes, 
and lastly, shreds of woolen fabric sticking to his coat. To 
all of these substances the microscope was applied. The 
blood was declared to be human, and its nature and proba
ble age determined ; the soil was pronounced identical with 
that of the field in which the murder took place, the parti
cles of vegetable matter were recognized as bits of corn 
stocks and leaves, and the identity of the dyed wool with 
the material of which the girl's shawl was made was estab
lished. This, together with other evidence adduced, despite 
the ingenious theories put forth by the defense, convinced 
the jury, who found the prisoner guilty, thus consigning 
him to the gallows. 

© 1876 SCIENTIFIC AMERICAN, INC.



MARCH 4. 1 8 76.] j titutifit �tutritau. 1 47 
A NEW CENTRIFUGAL FILTER. Danlteroo s  Soap. for the water to combine therewith ; and a very little of the 

We extract from the Belgian Bulletin du Mu�ee the an· 
nexed engraving of a new centrifugal filter, devised by MM. 
Autier and Allaire. The construction is based on the prin. 
ciple that, if a cylinder be rapidly revolved in a liquid in 
which solid particles are suspended, the liquid will be drawn 
into like rotation, and will revolve with a velocity, greatest 
next to the surface of the aylinder, and l ess as the distance 
from the latter ie increased. The solid par t icles in the fluid 
will thus be thrown away from the iwmediate proximity of 
the cylinder, leaving the liquid there in a pure condition, 
when, by suitable pipes from that portion, it may be drawn 
off. The present apparatus consists of a cylindrical recep· 

We have remarked of late the introduction into the mar- mildest soap is ample for this purpose. 

tacle, b, into which the liquid enters at a, and in 
which is a vertical revolving cylinder, c, the sur
face of which is of metal, and is pierced with a 
number of apertures. The purified liquid enters 
these c>rifices, passes through the cylinder in the 
direction of the arrows to the tubes, f, and final
ly is drawn off at  g ,  at openings the siz!! of which 
may be suitably regRlated by sliding covers . The 
solid particles, separated from the liquid , descend 
in the annular space, b, and escape by the tube, 
h, the aperture of which, at i, may also be regu· 
lated as above described. 

ket, under high sounding names, of various strong potash com· 
binations intended for laundry and cleansing purposes. One 
of these preparations, which appears to contain more ('austic 
potash than any other ingredient, lately caused the death of 
a child who accidentally ate a l ittle of it ; and we have found 
the same stuff �trong enough to remove old hard paint from 
wood work when merely wetted by the same and allowed to 
rest thereon for perhaps an hour or two. We advise our 
readers to let such preparations severely alone ; they are ruin
ous to clothes, and, except to cleanse kitchen floors or other 
grease- soaked places, should not be used. Even the ordinary 

_ .... . 
T orDl.erlc. 

We are aware that the coloring matter of turmeric (the 
curcuma longa of the pharmacopmia) has been more than 
once recommended as a substance likely to be useful in pho
tographic work ; but we hardly think it has received proper 
consideration, or that it has been utilized to the extent which 
its varied qualities would seem to warrant. 

Our attention was recently attracted to the subject in con· 
sequence of a desire to protect, by a yellowish varnisb , the 
very thin foreground of a negative we wish ed to print. For 

this purpose we added a few drops of a tincture of 
turmeric to a little plain collodion, and poured it 
over the whole plate. When dry, portions cover· 
ing the better-exposed parts of the plate were 
scraped off, and the negative exposed under p'per 
in the ordinary way. On examining the process 
of printing, we were somewhat surprised to find 
that, although the yellow film was exceedingly 
feeble, it snon actinic qualities were so great that, 
when the unprotected parts of the negative were 
fully printed , the parts covered by it were al to
getLer untouched, and that, even after an exposure 
of two hours to full sunshine, there was no trace 
of decomposition of the silver chloride. This cir-

It will be observed that this is a filter without 
filtering material, a fact of considerable advan· 
tage in industries like paper and sugar making, 
which require the filtration of large amounts of 
liquid. The filtering surface, moreover, never 
being in contact with the irupurities, no oppor
tunity is offered for the discharge orifice of the 
pure liquid to become choked or foul. The de
gree of filtration, of  coun e, depends upon the 
length of time the liquid is kept in rotation, and 
this is easily governed by lesseni ng, as desired, 
the escape of the contents of the apparatus at the 
orifices, g and i. A device of this sort might 
easily be driven by the engine of a factory or 
other work�, and would require very little power. 

���=n�=��=���1 ��IW:-::",---� cumstance naturally prompted us to make a series 

. � .  
Chillese FerDl.ented Drinks, 

The ravages of the phy lloxera among the vines 
of Franct' have incited many attempts to discover 
a new kind of beverage to take the place of the 
juice of the grape. The Marquis de Villeneuve 
reports that in China a pseudo wine called tsien-ia 
is much used, which is concocted from a prepa
ration of four plants, common in that country, 
and mixed together in certa.in proportions. The 
plants are dried and powdered, and made into a 
paste, which is sold in the form of balls or squareli 
at the rate of about three pence a pound. One 
square or ball will make several pints of a fer
mented l iquor, pleasant to the taste and much 
resembling wine, which is now sought after by A. NEW CEN T R IFUGAL F ILTER. 

Europeans and others living in China. A fictitious brandy low grade soape are heavily charged w ith soda and impuri 
is also prepared in the same way, and the manufacture is so ties, which , the manufacturers !ay, they are obliged to add 
simple that with a capital of $25 or $50 to purchase the ap- in order to hold their own with fraudulent dealers who adul
paratus, a man may make 25 gallons of "brandy" a day. The terate still more heavily ; and these soaps are als )  highly 
Marquis adds that the liquors possess no injurious matter. destructive to fabrics. It is much better economy to pur-

• ·e. • chase a good quality, even a superior quality, of white soap 
PORTABLE CRANE FOR LOCOMOTIVE WORKS, for household purposes ; for the extra cost of the soap will , 

Our engraving sho ws an excel lent adaptation of Messrs . I in the end, be more than saved in the lessened wear of 
Appleby 's system 

of experiments, the result of which leaves no doubt 
in our minds that a solution of the coloring matter 
of turmeric should find a place in every photo· 
graphic laboratory. 

A convenient solution may be readily prepared 
as follows : Four ounces of well dried turmeric 
(radix curcumro), which may be obtained from 
any chemist, is to be well bruised, or reduced to 
coarse powder, and moistened with alcohol. After 
standing for an hour or two, the damp mass is 
packed into a percolator (a lamp chimney with a 
piece of muslin tied over the smaller end answer
ing well) and some more alcohol poured over it . 
If the packing has been properly done, the spirit 
last added will displace that which had been abo 
sorbed by the turmeric, and cause it to flow through 
the muslin at the rate of two or three drops per 
second. When the operation is fairly started, suf· 
ficient spirit should be added to give a bulk of four 
ounces of percolate, which will be a very strong 
solution of curcumin, capable of giving a fine yel
low color to collodion, varnish, or any alcoholic 
solution. 

A drachm of this solution added to an ounce of 
plain collodion, and poured over a plate of glass, 
gives a yellow film of great beauty, which, al
though it hardly seems to stop out any material 
quantity of white ligh t, is so non-actinic that, 

when used in the window of the dark room, plates of the 
most sensitive description may be manipulated with perfect 
freedom from fog. The cause of this is quite evident from 
a slight Sptctroscopic examination. which shows that the 
violet is altogether absorbed ,  the green and red alone blling 
transmitted . We know that some emulsion makers prefer 
a red, or rather ruby, light in their dark rooms. This can 
very readily be got with the turmeric, it being only neces-

sary to add to the col. 
lodion a few grains of 
boracic acid, which, 
when the film is dry, 
and e s p e c i a l l y  if 
heated, destroys its 
power of transmit· 
ting the gre3n, giv. 
ing a pure red light. 

It is well known 
that the color of tur
meric, in common 
with many other 
vegetable coloring 
matters, is gradual
ly decomposed by 
light ; but our exper
iments WOuld seem 
to show that when 
enveloped in the col
lodion film, or when 
mixed with ordinary 
photographic v a r . 
nish, it is much 
more durable than 
when in contact with 
the starch and other 
materiel of the tur
ill e r i c  root ; and, 
even should it be 
found unsulLable for 
permanent use, it 
will assuredly be 
valuable as a tempo. 
rary expedient. 

of building craL es 
(heretofore describ
ed and illustrated 
in our pages) to the 
uses of locomotive 
shops and engine 
houses. The form 
is but little varied 
from that shown on 
page 95 of volume 
XXIX ; but it has 
underneath t h e  
platform suitable 
gearing for propel
ling it automatical
ly, and it can also 
be used for traction 
purposes. T h e  s e 
cranes are n o w  
built of immense 
power and capacity 
with engines that 
are readily revers
ible, enabling the 
machines to be han
dled with facility ; 
and they are com
ing into very gene
ral use, several of 
them having been 
employed in lifting 
a n d  transporting 
heavy articles at 
the Yienna Expo
sition of 1873 APPLEBY'S LOCOMOTIVE CRANE. But an alcoholic 

Messrs. Appleby 
(of London, England) have certainly carried this branch of  
mechanical construction to a high pitch of excellence, and 
their cranes are already at work in the Machinery Depart
ment of the Centennial Exposition at Philadelphia, being 
employed in getting some of the heavy material into position. 

solntion of curcumin 
clothes, of oil cloths, and of paint. It is hardly necessary is of m.ore Uie than merely to exclude the actinic ray from 
to add that strong alkali soaps should " ever be used on the the dark room ; it is one of the best organifiers for a washed 
skin, as their effect is corrosive and harmful. The object emulsion pellicle that we have yet tried. We added it to 
of using soap for the toilet is simply to overcome the natu- the extent of ten drops to the ounce of emulsion j ust previ. 
ral oil which exudes from the body, and render it possible ous to pouring into the dish ; and as the curcumin is very 
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sparingly soluble in water, it is not removed by the neces
sary washing, and gives to the redissolved pellicle a fine 
yellow color, which altogether prevents the necessity for 
backing of  any kind. 

We may add that we experienced some difficulty at first 
in removing the yellow appearance from the developed 
plates, but ultimately it yielded readily to a wash with 
methylated spirit. Our experiments have not been suffi
ciently extended to warrant any very strong statement ail to 
the superiori ty of curcumin over other organifiers ; but from 
what we have seen, we believe that it will be found in every 
way a most important addition to the materiel of the emul
sion worker.-Briti.Yh JO llrnal of Photography. 

Penguln8. 

To the Editor of the Scientific American: 

I notice in your issue of January 29, an illustrated article 
on penguins, which calls to mind a little incident which oc
curred three years ago, in the South : A boat's crew and my
self went fishing off Hoff's Island,in the South Atlantic; on 
nearing the shore, we saw what appeared to be six or seven 
persons on a rock, and ftom their gestures they seemed to be 
hailing us. Supposing them to be the survivors of some ill
fated vessel, we rowed down to them and found they were pen
guins, who stood there, nodding their heads and flapping 
their fins, as if enjoying the trick they had played on us. 
We soon after went on shore at another part of the island , 
and there found the birds in large numbers, so thick in fact 
that they could be kicl,ed over. 

We also found great numbers of their eggs, which they 
lay in the sand, and we secured a large quantity of the3e and 
carried them aboard the ship. We also went on shore at 
Kerguelen's Island (the subj ect of your illustration) and 
there one of the sailors had his hands badly bitten, in trying 
to catch one alive. At the CrOll ,tts, we again met the penguin 
family ; and here several of the seamen brought them aboard, 
ate the flesh, and made pillows of the feathers. I made a 
cap of the skin of one, which lasted for a long time, the 
feathers making it waterproof. The birds are seen in great 
numbers at sea, and old sailors take warning of a gale by 
their quack. 

But a more beatiful bird is found in the Southern Oceans. 
It is the albatross, the king of sea fowl. It seldom if ever 
goes on shore. I have seen hundreds of them, in schools. 
riding gracefully over the waves, and I succeeded in catch 
ing one by baiting a shark hook with a piece of pork. The 
bird measured 7 feet 8 inches between the tips of his wings. 
We made tobacco pouches of the skins of his feet, and pipe 
stems of the small bones of the leg" and wings ; and the skin 
was to be made into a muff, as, after pull ing out the large 
feathers, a long heavy down is left, making it very desira
ble as a substitute for fur. The bill is long and crooked , 
si!llilar to that of the eagle ; and when hungry, the bird will 
d�vour food at an alarming rate. 

The albatross can b8 found in immense numbers, and I 
have often wondered why it would not pay for capitalists to 
send out vessels to secure these birds for their feathers. 

Pittsfield, Mass. W. E. DAY. 

NEW PHOSPHIDES OF SILVER, AND A METHOD OF ESTI
I.I ATING SILVER QUAN TITATIVELY BY MEAN S  OF 
PHOSPHORUS. 

BY W I L L I A )!  F A LK }: ,  PROF E S SO R  OF � A. T r R A I  .. AND PllYS1CAL SCIENCES IX 
Y A X I U T T A X  COLL E G E . · 

In the fall of 1873, the author's attention was attracted 
to the action of phosphorus upon the salts of silver, in par
ticul ar the nitrate. If reference be made to most treatises 
on chemistry, it will be found therein stated that phospho
rus is a powerful reducing or deoxidizing agent,and that by 
introducing a stick or clean piece of phosphorus into many 
metallic solutions, as, for example, copper sulphate, silver 
nitrate, or gold chloride, the metals are separated or re o 
duced from their combinations, and are deposited upon the 
suspended phosphorus in the metallic state : at first such a 
fine film forming upon the phosphorus as to be transparent. 
<l old under these circumstances, appears beautifully green 
on viewing it by transmitted light, which color is characte
ristic of this metal , and by it it can be distinguished from 
spurious foils. Silver and copper are deposited upon the 
surface of the phosphorus in minute but brilliant crystals ; 
and by very prolonged digestion, the whole, or nearly all, of 
the metal may be separated from the solution. In these re
actions, the phosphorus, or part of it, removes the oxygen 
(or chlorine) from the metallic salts, precipitates the metal, 
and enters itself into solution. 

In studying and experimenting upon the above detailed 
reactions, it occurred to me to dissolve the phosphorus in 
some liquid belore adding to the metallic solution, whereby 
the phosphorus would be almost instantly diffused, and 
would, of course, offer an immensely increased surface for 
chemical action. The liquid in which phosphorus is most 
largely soluble is carbon disulphide, which is the solvent 
that has been almost exclusively employed in the following 
experiments : 

On adding such a solution of phosphorus, which should 
not be too concentrated , to a solution of nitrate of silver 
in water, a dark and sometimes iridescent film is formed, 
which covers to some extent the sides of the glass ves
sels and also incases the globules of carbon disulphide 
at the bottom. A copious separation of the same black sub
stance al so precipitates, almost immediately on shaking. 

.. A part o f  this arttcl e form e d  the subj e c t  of a paper read before th e  New 
York Acadf'lnY of Sci ence!:> ( ltHe  Ly('eum of N a t u ral H i s t ory) December 1;1, lS75 . ' 

J titufifit �mtritJu . 
The whole of the silver is thus removed in a short time 

from the solution, particularly on warming and stirring. 
Other metallic solutions, with different metal s, were thus 
heated, most of which were completely thrown down in a 
short time, as copper, gold, platinum, etc. 

Here it is important to observe that the precipitates and 
films thuR obtained consisted not only of IL part of the met
als, but compounds had fonned-combinations of phospho
rus and metal. 

After the above preliminary indications of an hitherto un
observed character, minute investigations were instituted in 
order to determine the nature of the compounds thus formed, 
and to see to what use, if any, they could be put. At present 
this report will confin., itself entirely to the investigations on 
silver : the other results will appear in future communica
tions. The following proportions were employed : Silver 
nitrate (fused), 5 grammes (77 '16 grains) ; phosphorus, 1 
gramme (15 '41 grains) ; carbon disulphide, 10 c ubic centi
meters (0'61 cubic inch ) ;  water, 100 cubic centimeters (6 ' 1  
cubic inches). The fused nitrate of silver is  dissolved in 
the water (more or less) and the phosphorus is then dissolved 
in the disulphide of carbon, which is then poured into the sil
ver solution ; the small vessel containing the phosphorus 
should be rinsed with a little carbon disulphide which should 
be added to the rest, as, if any phosphorus remains in the ves
sel, the volatile carbon disulphide would evaporate and leave 
some phosphorus in a finely divided state behind which may 
ignite or burn spontaneously when dry in the air. The mix
ture is then stirred in the cold, and allowed to stand for 
some hours until all the silver has been removed or separ· 
ated, which can be determined by taking a drop out with a 
glass rod and touching it with a drop of hydrochloric acid 
01' a chloride . until no longer a white curdy precipitate or 
opalescence of chloride of silver appears. 

Immediately on mixing the above solutions, the silver be
gins to separate in films and in powder, which appears 
highly cryst&lline in part, and which is combined with phos
phorus. When the reaction is complete, the liquid is poured 
off from the precipitate, and the latter washed two or three 
times with water by decantation, then with some strong 11.1· 
cohol to remove the water, and lastly with carbon disuI
phide to remove excess or free phosphorus. which is not in 
combination and must be removed. 

The above is a brief description of the method employed 
whereby the black phosphide of silver was prepared and 
carefully purified from any free phosphorus. I was greatly 
surprised when the above compound suddenly took fire spon· 
taneously while drying on the filter in the coid upon the fun
nel. A second portion was prepared with the utmost care, 
and washed at last with carbon disulphide until some drops of 
the filtrate could be evaporated from paper without becom
ing luminous in the dark, proving that all free phosphorus 
ha1 been removed from the compound. The second time, I 
again had the opportunity to behold my fugitive black sub
stance undergoing combustion, leaving metallic silver be
hind. The case was evident : the new phosphide was a py
rophorus, and burned spontaneously when dry in the air or 
in contact with oxygen. 

In order to preserve some of the new phosphide in the dry 
state for examination, it was introduced into a tube or small 
flask while yet moist, and closely stopped with a rubber 
stopper through which two small glass tubes passed, one 
for the pUlpose of passing into the flask a dry current of car
bonic acid gas and the other as the exit tube. 

The flask with the moist phosphide is then placed over a 
water bath heated to boiling, and a steady current of the dry 
gas passed over it, which soon dries by the moisture being 
carried off by the warm gas through the exit tube. If a much 
higher heat than that of a water bath be employed, say a 
direct application of the flame from a Bunsen's burner (melt
ing point of tin), the whole of the compound wil l be decom
posed, and silver remain behind, presenting a beautiful 
spongy appearance, while the phosphorus is carried off with 
the current of hot gas, which is decidedly luminous as it es
capes into the air and oxidizes. If the compound is dried 
without too great an application of heat, and is afterwards 
poured out into the air upon a plate, it takes fire, and leaves 
metallic silver with a little phosphoric acid behind, which 
latter can be removed by washing with some warm water. 
It was with the greatest difficulty that the molecular formula 
of this phosphide of silver was determined ; it seems to be 
Ag P. Its molecular weight is 139. The affinity of silver 
for the nitrogen-phosphorus group is very feeble, as this 
compound, among others, plainly shows. 

The action of nitric acid o.n the black phosphide led to a 
series of highly interesting observations, whereby sever
al new and definite phosphides were obtained. On adding 
nitric acid (concentrated) in the cold to some of the moist 
black phosphide, which is generally mixed with some metal
lic silver. chemical action is set up and red fumes are evolved, 
during which some of the compound is dissolved, with what
ever metallic silver may be mixed with it. A precipitate re
mains behind, having a brick red color, which at first was sup
posed to be amorphous phosphorus, but proved upon exam
ination to be another phosphide, having the composition : Ag. 
P •. Calculated : Silver, 69 '90 ; phosphorus, 30'09 ; total, 99 99. 
Found : Silver, 69 '44 ; phosphorus, 30 '55 ; total, 9!J ·99. This 
red compound is permanent in the air, and is much more 
stable than the first. It will be observed that,as the amount of 
silver increases, the stability of the silver phosphides be
comes greater. 

The red phosphide is soluble in concentrated boiling nitric 
acid, with perhaps the exception of a trace of a yellow com
pound which is undergoing investigation. 

Other methods of operating were now employed . Instead 
of dissolving the nitrate of silver in water, it was acted upon 

in the dry way by a solution of phosphorus in carbon disul
phide. Plenty of the solvent should be employed for the 
phosphorus ; in this case, at least twenty times the weight of 
the phosphorus was employed. 

In preparing the phosphides by adding a solution of phos
phorus upon powdered dry silver nitrate, if not sufficient 
carbon disulplaide is employed, a violent decomposition may 
take place. Operating thus upon a large quantity with an 
insufficient amount of the solvent, the writer was painfully 
injured by a powerful explosion, which produced a report 
like a blast. 

A red compound is the result, that is, the particles of the 
dry powdered nitrate are covered by a red coating. 

On treating the red precipitate with water, after pouring off 
the carbon disulphide, the nitrate of silver, which still re
mained un decomposed , is dissolved, and the reddish substance 
disappears, leaving a flocculent black precipitate, which was 
found to have the formula Ag, P. Calculated : Silver, 91 '-
26 ; phosphorus, 8 '73 ; total, 99'99. Found : Silver, 91 '1 : 
phosphorus, 8 '8 :  total, 99 '9. It is permanent in the air, un
less highly heated. 

It is curious to note the different results obtained by act
ing upon silver nitrate dissolved in water by means of the 
phosphorus solution, by changing the conditions : thus, by 
acting upon a concentrated silver solution in the cold with
out stirring, nearly pure silver separates in films which be
come quite thick, as, for example,in the following proportion : 
Silver nitrate, 4 gummes (61 '7 grains) ; phosphorus, 0 '9 
gramme (13 '8 grains) ; carbon disulphide, 10 cubic centime
ters (0 61 cubic inch) ; water, 30 cubic centimeters (1'83 
cubic inches). 

By treating a very dilute solution of the nitrate, the sil
ver completely separates into beautiful crystals, after the 
lapse of twenty-four hours. Silver nitrate, 1 gramme (15 '43 
grains) ; phosphorus, 0 '2 gramme (3'08 grains) ; carbon di
sulphide, 5 cubic centimeters (0 '305 cubic inch) ; water, 
500 cubic centimeters (30 '5 cubic inches). By this means 
very pretty crystals may be separated. 

• • • • • 
A New Cause oC the Breakage of Railroad Ralls. 

Some interesting observations have recently been made on 
an Austrian railway line, which possibly may shed consid
erable light on the hitherto unexplained causes of the break
age of steel rails during cold weather. Cases have frequently 
occurred when such rails have been fractured, and yet the 
adjacent metal has presented no flaw to which the rupture 
could be traced. 

The section of the Austrian road referred to is about eight 
miles in length, and is often blocked with snow. �'his ob
stacle is generally surmounted by strewing sand in front of 
the driving wheels of the locomotives and in putting on ex
tra steam while running over the slippery section. The rails 
are of Bessemer and Martin steel, weighing about 62 '8 Ibs. 
to the yard . It was suggested that the sanding of the tracks 
caused them to heat, to be suddenly cooled again, however, 
by the low temperature of the air and by the falling snow. 
Besides the molecular construction of  the metal being thus 
injured, there would be an extra amount of abrasion on the 
surface at the spots where stoppages occurred. 

E:z:aminations proved , says the Ironmonger, that these ab
raded portions varied in length from 2 to 9 English inches, 
'12 to t inch in depth, and extended over the whole breadth 
of the rail A train,in passing over the depressions so caused, 
necessarily experiences a certain shock ; and it is reasonable 
to suppose that the concussion thereby communicated to the 
rail will be most felt when the ground beneath is frozen hard , 
so that the natural elasticity of the rail has no room to play. In 
three instances, rails so worn snapped asunder suddenly at 
the abraded portion , although no flaw or defect in the metal 
could be detected. This led to the removal of all abraded 
rails from this section of the line,amounting to twenty-eight 
lengths of Martin steel rails, and ten lengths of Bessemer 
rails. No similar case of fracture is known to have occurred 
in the iron or puddled steel rails previously in use, althongh 
the amount of abrasion they underwent must have been at 
least as great. The inference is that the improved rails of 
Bessemer and other steels, their superior strength notwith
standing, are less capable of withstanding coucussion than 
the older rails, and consequently whenever they are used in
creased vigilance is requisite to prevent accidents in the 
winter time. 

• I • • • 
Proposed Optical Barometer. 

When a refracting prism is successively immersed in me 
dia of different refractive indices, the ultimate angular devia
tion of the ray will, as is well known, depend in each case 
on the relative indices of the glass and the medium sur
rounding it at the time of the experiment. And as the re
fractive index of atmospheric air varies with its density, the 
amount of deviation of the refracted ray will be a measure 
of the density of the air , that is, will give the means of as
certaining the reading of the barometer at the time. 

If the ray of light were made to pass through a number of 
refracting and totally reflecting prisms, the deviation would 
be increased. If with these prisms a microscope were com
bined , the prisms might be used as a barometer. Or if the 
ray be received obliquely on a number of pieces of glass, hav· 
ing parallel faces and slightly separated from each other, aI , 
though there would be no angular deviation, there would be 
horizontal displacement which would admit of being meas
ured by a micrometer. How far such an application would 
be of practical value is certainly doubtful, as the effect of 
changes of temperature on the prism itself might interfere 
with the very limited range of the instrument. Or again, it 
is possible that easterly, westerly, or other currents-or per 
haps differences in the hygrometric state of the atmospher 
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-may affect the index o f  refraction otherwise than b y  the I enoujrh, after several days o f  expectancy, i t  happened that 
mere changes of d ensity which they produce. But if such there was no other case ready, and ours really did begin. The 
be the case, the refracting prism will be useful in determin- jury was impaneled,  and our attorney rose to commence his 
ing the existence and amount of such variations in the re- opening. He had not got a sentence before his alert oppo · 
frangibility of the atmosphere. - Thoma� Stevenson, in Na- nent interposed some objection. Then ensued a sort of con-
ture. ference between the t wo lawyers and the judge, and t 

• , . .  • turned out, as near as we could get at it , that our counsel 
Th e Calile _a8 Postponed . hadn't put in the right sort of complaint-that it was not in 

A tattered memorandum book was recently found on the such form as would admit of his getting his evidence in, and 
steps of a very humble dwelling out West. Some of the en- that everything must be done o\"er again. And so here we 
tries are as follows : are, with nothing to show for our two years of anxiety but 

" My father had a slight misunderstanding with a neigh · keen realiza.tion of the eccentricity of law and the shadow 
bor about a division fence which he had inherited from my of an impending bill of costs of sufficient magnitude to con
grandfather. After several disputes he consulted a lawyer, vince us that our system of judicature is the dearest of all 
who had a good many children, but little pra.ctice. This was human institutions. 
fatal. A suit was commenced. " It may be said that our adviser was at fault. That may 

" Several years ago my lawyer said I must get ready for be. We IIJe not well enough versed in the tortuosities of 
the trial . I did so, and went to court at every term. But it the profession to deny or affirm it. But he is eminent in his 
was postponed on every pretence which human ingenuity vocation, and quite as capable, we have no doubt, of protect
could invent. ing the interests of a client as the average of lawyers. We 

" 1 871 . March term- -Counsel for defendant moved a con- see by the frequency with which suits are determined, first 
tinuance, because he was engaged in the Court of Common one way and then another, until they practically come to 
Pleas. Court granted the motion, but intimated, with great naught in the final tribunal, through the discovery of some 
dignity, that such an excuse would never avail him technical error that had been overlooked for years by astute 
sgaln. and watchful practitioners, what an intricate, ambiguous, and 

" September term-Counsel trying a case in an adjoining inextricable paradox the law is. and how questions that seem 
county. Judge hesitated, but yielded. perfectly simple in the light of common sense become be· 

" December term-Defendant HI . Proved by the certificate wildering mysteries when thrown into the j udicial crucible. 
of a respectable physIcian. " But after all, our grievance is slight compared with sev-

" 1872. March term-Counsel had made an engagement eral others by which our friends and neighbors have suffered 
to meet a client from New York, who could not conveniently incalculable annoyance and loss. If we were to enter into a 
leave his business again. Continued, the J udge suggesting history of the wrongs we know to have been endured through 
that New York clients might find counsel nearer home. the mischaLces of judicial procedure, we should awaken in 

" 1873 . September term-Carried the title deeds to my the minds of our readers something of the aversion with 
lawyer. Surveyor examined the premises, said the defend- which the very name of a lawsuit inspires us. " 
ant had encroached on me. But another surveyor (partner [Many, to our knowledge have suffered, by the law's delay, 
and pupil of the first one) said that my deed spoke of a hack- similarly to our friend Bailey, and the mysterious action of 
matack stump in the line of the fence, a foot in diameter ; counsel in conducting the cases also has been incomprehensi
whereas, the only tree anywhere near the fence was a pep- ble to the clients. But it is seldom that we have read, from 
peridge tree, not more than seven inches and a half across ; the pen of the litigant, so felicitous an account of his trials 
case postponed to employ other surveyors. as the above. -EDs. ] 

" December term-Counsel agreed that Court might visit ------...... ,>4 ....... __ ------
the premises in dispute. Judge refused to go, but said the 
jury might do so, provided that nobody went with them to 
explain and confuse. Next morning a heavy snow fell, and 
boull.daries were covered. Case continued. 

" 1�74. September term-Motion to postpone on the 
ground that the defendant's attorney wished to be absent, 
hunting for a few days. Motion prevailed. I remonstrated, 
but my counsel said the lawyers were very accommodating 
gentlemen, and the courtesies of the bar required it. 

" 1875. March term-One of the j urors taken sick. Mo
tion to go on with the trial with eleven jurors. Defendant's 
counsel objected with great strength of voice, and demanded 
a full jury trial , pure and simple. I think he called it the 
, palladium of our liberties. '  Case postponed. 

,. September term-Received a bill for retainers, term 
fees, clerks' fees, and expenses. One item was for the 
amount of a retainer which my lawyer had declined from the 
defendant. Offered him the farm, provided I gained the 
case. He said tkis would not be deemed honorable practice, 
but he would take it, and give me credit as far as it went. 

" Took the cars for the West, coming mostly on freight 
trains and after nightfall. 

" Mem.-Don't forget inscription for tombstone : Here lies 
one who died of a lawsuit bequeathed by his father." 

The above, from the Hartford Oourant, we find copied into 
the /:3hoe and Leather Reporter, to which the facltious edi
tor of the latter journal adds his experience as follows : 

" Lest any reader should question the genuineness of the 
foregoing leaf from the experience of ODe unfortunate vic
tim of litigation, we feel bound to say, as a fact within our 
knowledge, that in all but its denouement it is a faithful and 
accurate narrative of what most people must undergo who 
are unlucky enough to become involved in a lawsuit. We 
speak feelingly on the subj ect, for we have been for two 
years knocking at the door of the Supreme Court of the State 
of �ew York, praying for j udgment on a claim so obviously 
valid that we are utterly at a loss to conceive any tenable 
ground upon which it can be defended. The debtor is anx· 
ious for delay, and the excuses by which he staves off a trial 
have been a great deal more numerous and far l ess cogent 
than many of those which are cited above. The other day 
we received notice from our counsel that the trial was pos · 
itively to be ' reached. ' We smiled incredulously, but nev 
ertheless performed our customary journey to the court
room, with a cartload of books and to cloud of witnesses. 
To our great surprise the cllse was actually ' called, '  a stage 
of progress far ahead of any that it had previously attained, 
and for a moment we were cajoled into the belief that the 
end was approaching, of one of the chief miseries of our ex
istence. Vain delusion I The defendant's lawyer had a case 
to try in another court, and ours ' went over, ' the judge 
and counsel on both sides acquiescing with as much readi
ness as if they considered it a matter of course. Not the 
sl ightest consideration -was given to the circumstance that a 
dozen witnesses or more were waiting, as they had waited 
many a time before. Our own advocate smiled blandly while 
the adverse party mentioned that he was otherwise engaged, 
said never a word, but took up his hat and papers and left 
the room, very much with the air of a man who felt that he 
had been practiSing the recognized ' courtesy ' which the 
gentlemen of the bar are so fond of displaying to-wards each 
other, when they have clients who are able to foot the bills. 

" However, we were told to keep coming until these little 
hindrances were got out of the way, and we did. Sure 

ScreW8 In Casing ". 

Mr. Griffiths, whose experiments with H. M . S .  Bruiser we 
have heretofore mentioned, has been making some further 
trials with models at the swimming bath of the Greenwich 
Hospital Schools. The results which he has obtained from 
these latter trials are somewhat remarkable. Taking two 
models, representing the type of the long nauow and the 
short broad ship, both of the same displacement, and being 
respectively 5 feet long by 7t inches beam and 3 feet I t  
inches long b y  14 inches beam, M r .  Griffiths showed , b y  tow
ing them at the ends of a cross beam, that tae resistance of 
the water on the long one was to that on the short one as 3 
to 5. On putting a pair of twin screws in the ordinary posi
tion at the stern of the long ship, and driving them for sixty 
seconds by means of a piece of clockwork machinery, the 
model was propelled through the space of 51i feet. The 
short vessel, however, with the screws in the same position 
was only propelled , w ith the same machinery, through the 
space of 28 feet in sixty seconds ; but when the screws were 
placed inside tunnel casings with lip orifices, the model 
was propelled through a space of 62 feet, being, as will be 
seen, greater than that traversed by the long model when 
propelled in the ordinary manner. It was also found that, 
even when the screws were placed in the ordinary position 
in the short model, but the tunnels left open in front of 
them, a better speed was obtained than when the tunnels 
were closed, though not so good as when the screws were 
actually in the casings. The Engineer states that these re
sults were considered of so much value by a gentleman 
representing the Imperial Russian Government, who was 
present at the trials, that, at his suggestion, Mr. Griffiths 
has undertaken to have a model of a circular ironclad made, 
and to conduct some trials therewith as to the difference of 
speed to be obtained by his system over that now used in the 
Popoffka, the circular ironclad. 

• I • • • 
Co nstruction or Lightning Proteetor8. 

" Whether the point of a lightning conductor is made of 
platinum or of copper, or whether it is sharp-pointed , as 
suggested by Franklin, or presents an angle of 300 in accord
ance with the latest notions, however great may be the care 
taken in welding the metals, it is certain that in this respect 
the mode of construction is defective as regards conductivity, 
and it is to be feared that the conductivity is diminished by 
the action of the weather. But it appears further to be de· 
monstrated that it is at the joint that a lightning protector is 
most often destroyed ; it is there the discharge takes place. 

" At first, Franklin proposed that the conductor should be 
made of one metal only. It is owing to the rapid oxidiza
tion of iron that the successive commissions have proposed 
to modify the nature of the extremity of the conductor. We 
think that it is possible to return to the original idea, since 
it is kno-wn how to cover iron with a metal (nickel) which 
forms on its surface a film perfectly protecting it from oxi
dization, and possessing the necessary conductivity. 

" We have experimented with the conductivity of nickel 
spread over a rod of iron. The nickelized surface indicated 
a rather higher conductivity than the mass of iron ; it resist
ed better the electric discharges given off by a powerful bat· 
tery. This same rod, after being immersed in water for 10 
days, did not indicate any alteration, and the electric conduc
tivity remained the same. 

" We think, then, that, in the future construction of light
ning protectors, it would be expedient to do away with the 
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copper or platinum tips, the termination being made of a 
single piece of nickelized iron, in the same way as the con
ducting rod is made. 

" Tht'l lightning protector -would thus become a safeguard 
against electric discharges, and, owing to the preserva
tion of its point, would al ways possess the same protective 
effect. 

" Again, the conductivity would remain constant, and the 
necessity of supervision be done away with. This last con
dition is of great importance, as illustrated by General Mor
rin. According to him, it is desirable that you should be 
able to verify automatically the condition of the lightning 
protector as regard s conductivity. In fact, every one knows 
that, if the conductivity is defective, the lightning protector 
becomes a source of danger. " -E. Saint-Edme. 

• • • • • 
The Practical Uses 01" Ligh t .  

A few days since, at the London Institution, Dr.  Crookes 
read a paper on the radiation of light, in which he spoke of  
some practical applications that might be made of his  discov
eries. His scientific work is already well known, but these ap
plications were for the first time laid before the public. He 
suggests that the torsion balance, which he has throughout 
used for testing the amount of action caused by the approach 
of light to it, should be employed as a test for the purity of 
our gas supply. First he would test the quality of the stand
ard candles used, which it iii known really vary very much 
when that variation is regarded from the standpoint of sci
entiffc accuracy. Then with the torsion balance, he would 
test �he comparison between the gas and the standard candlt', 
the slightest motion of the balance being capable of being re
corded by the index scale on which the reflecting mirror 
shines. The other suggestion was the application of the ro o 
tating apparatus to meteorological purposes. He has ar
ranged the windmill rotating wires with pith balls, so that 
they carry round a small magnet suspended beneath them. 
Their rate of rotation depends on the amount of light that 
falls on them. 

Near the magnet attached to them is suspended another 
magnet, which oscillates as the attached magnet presents 
alternately its north and south poles. This o� cil\ation is 
arranged to make and break an electric circuit, which, 
by a wire that may be of any length, is connected with a re. 
cording Morse machille worked by clockwork. Each revo
lution of the rotating pith balls is thus recorded by a punch 
of the Morse on a strip of continuous paper, and so a self· 
recording account of t1e amount of light falling at any place 
may be kept. 

In our present meteorogical records, Dr. Crookes observes, 
we notice heat, rain, and pressure of atmosphere ; but light, 
the most important ill fluence, both as regards health and ag
riculture, is neglected, because not till now have m eans of 
measuring it been known. 

• • • • • 
Ventilation or Sh lp8. 

The Malabar, British troopship, which recently left Ports· 
mouth for "Bombay with the 21st brigade Roysl Artillery, is 
fitted by Messrs. MOE ses & Mitchell, of London , with a couple 
of automati c ventilators. This new system of ventilation is 
reported to have answered admirably on board the Osborne 
royal yacht. An air receiver, 6 feet high and 22 inches in 
diameter, is placed on each side of the ship and connected 
with pipes 8 inches in diameter. These connecting pipes are 
filled with water, and the principle of the contrivance is 
simply this : When the vessel rolls at sea, the water 
rushes to starboard and forms a vacuum in the port receiver, 
into which the foul air of the ship is instantly sucked. On 
the return roll the water rushes to port, drives out the air, 
and leaves a vacuum in the same mllnner in the st.arboard re
ceiver ; and such is the extreme force with which the foul 
air of the ship is expelled, that it is to be used on bOllJd the 
Malabar for the purpose of sounding a fog horn which shall 
be heard a mile off. 

• • • • • 
A Wel l  Made Steam er. 

The Great Britain steamer was one of the first made iron 
vessels, and among the earliest to ply regularly between New 
York and Liverpool. She has lately arrived at the latter 
port from Melbourne, Australia, thus completing her thirty
sixth trip round the world . She was designed by BruneI , 
and built at Bristol, and in July, 1845, made her maiden 
voyage from Liverpool to New York in fourteen days. Her 
dimensions are : Length (extreme) 330 feet, breadth 57 feet, 
depth 32 feet, with engines by Penn, of 500 nominal horse 
power. 

The weight of iron used in her hull alone is 1 ,040 tuns, which 
is about equal to an average thickneEs of 2t inch. Since 
1852, independent of her employment in the Crimea during 
1854 and 1851i, she has sailed over 1 , 000, 000 nautical miles, 
her last voyage c ut from Gravesend to Melbourne only oc
cupying fifty- four day s, and when recently surveyed she 
was pronounced to be one of the strongest vessels in the 
mercantile marine. 

• • • • • 
A New FIsh. 

Mr. J. M. Hutchings, of Yosemite, is reported to have dis
covered in the head waters of Kern River, 10,1i00 feet above 
the sea,a new and beautiful fish,which he names the golden 
trout. It color was like that of the gold fish, but richer, and 
dotted with black spots a quarter of an inch in diameter,and 
with a black band along its sides. 

• • • • • 
A FRUITFUL source of malaria is found in the earth adjoi n .  

ing pond s which are dammed for manufacturing o r  other 
purposes. The soil in the vicinity, through the water being 
raised above its previous level, b,comes soaked , and hence 
damp and very dangerous to health. 
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IMPROVED HAY TEDDER. 
Our engraving shows a new hay tedder, invented and 

manufactured by Messre. J. and F. Howard, of Bedford, 
England, a firm widely known for the excellence of their 
agricultural machinery. both as to design and manufal!ture. 

The rotating forks are operated by the traction wheels, 
being made very light and easily operated ; and the driver is 
protected from the shower of hay by a screen of wirework 
placed upright beh ind him The machine is easily drawn 
by one horse. 

The simplicity of such devices ensures their moderate 
cost, and their consequent extended use in superseding man
uanabor. In changeabl e climates, the rapid drying of the 
hay is a matter of gl'eat importance, 
and the slow process of turning it by 
hand is vexatious as well as expensive 
to the farmer. These disadvantages 
are got rid of by the use of several ma
chines, the one which we represent 
being among the latest and best for the 
purpose. 

LU'e-Preservlng Pigeons. 
Some very interesting lind successful 

experiments have recently been con
ducted in France, with a view to deter
mining whether lines could be sent 
ashore from a stranded ship by the aid 
of pigeons. It is in one of Mr. Charles 
Reade's novels that a means of escape 
is offered to a prisoner confined in a 
lofty dungeon. through some one shoot
ing into his window an arrow to which 
a fine thread is found to be attached. 
The captive Dull s the thread in and 
finds connected to it a string ; the string 
gives place to a good sized cord, and 
the last to a rope capable of bearing his weight, and down 
which he descends. The pigeon from the wrecked vessel 
takes the place of the arro w, and. when liberattd and natu
rally flying to the land, is able to convey thereto a thread 
400 feet in length and 0 '002 of an inch in diameter. People 
on the beach, by pulling on the thread, obtain a cord, and so 
eventually a strong rope completes the communication be· 
tween ship and shore. 

• ••• • 

A NEW REGISTERING PLUVIOMETER. 

The pluviometer is an instrument used to measure the 
quantity of rain which falls over a given surface, the know
ledge of which fact is very useful in meteorological upera
tions. The ordinary instrument, ho wever, is defective in 
two points : First, it gives no record of the varying inten
sities or temporary stoppages of the rainfall ; nor, second, 
does it afford any indication of the length of time during 
which such differences or stoppages in the int''llsity of the 
fall occurred. 

M. Herve Magnon has invented a ne w apparatus which 
satisfies the above want, and an engraving o f  the device is 
here presented ,  extracted from La .Nature. A cylinder. C, 
rtceives the rain water led from the receiver, P. In the cy 
linder is a copper float. F, which, by means of a very fine 
cord passing over the pulley, N, is connected to the weight, 
K, which is a little the heaviflr. The weight, K, slides on 
two guides of tightly stretched pianoforte wire, and carries a 
pencil, the point of which comes in contact with the exterior 
of the cylinder, C. Inside the weight, K, which is hollow, 
is a small electric interrupter, which, whenever a current is 
transmitted to it from a regulator, strikes against the pencil 
and produces indicated points on a curve, which serves to con-

J titutifit �ntttitau. 
trol the clock movement by which are actuated the two cop
per cylinders, A and B. Over these last a belt of paper is 
passed, as shown ; and the mechanism in H, which, as stated, 
moves them, is provided with a regulating fusee, M, so as 
to compensate for the difference caused in the diameter of 
the cylinder, B, by the rolling thereon of several thicknesses 
of paper. I is a fixed pencil which traces a horizontal base 
line on '"he papar. The latter, after first being rolled about 
the cylinder, A, is carried over cylinder, C, and attached to 
cylinder, B. In the middle cylinder sufficient water is then 
introduced to completely buoy up the float , F. If rain falls, 
the float, by the addition of water beneath it, is lifted ; and 
the weight, K, following the movement, the pencil thereon 
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traces a curve on the paper, which gives in millimeters the 
corresponding depth of rain. If, on the contrary, no rain 
falls, the line left by the weight pencil is straight and paral
lel to that made by the fixed pencil. 

_ ._. -
The U s e  o C  Pla"ter I n  Architectural Decoration s .  

In the earliest written records we hear of mortar being used 
as a plaster, while examinations of ancient Asiatic remains 
attest the fact. The Romans, we know, largely used plaster 
incrustations on their brickwork. The Coliseum shows 
plastered surfaces, and the early gothic structures were 
largely faced with stucco. It is a mistake to imagine that the 
middle age builders never used such a material. In many of 
the earlier churches and monasteries we find rubble walling ; 
and a coarse rubble used in the vaulting, which was covered 
with a rough plaster, and probably decorated. Painted de· 
corations have been discovered on the walls, and no doubt 
the vaulted surfaces were sometimes also relieved by color. 
The existence of plaster on the vaulted surfaces is proved in 
Ulany instanoes by the ribs of the groinlng projecting before 
the face of the rough rubble filling-in, which formed a good 
key to the plastering. Netley AbbAy and many other mon
astic buildings of the twelfth and thirteenth centuries may 
be cited. 

" The subject of internal incrustation ,"  says Mr. Pullan, 
, .  leads us to speak of the use of colored mortar for this pur
pose. Painting cement and stucco has not been 
found advantageous, though the custom l argely prevails. 
Painting the surface of calcareous cement does not improve 
it ; the paint retards the induration by cutting off the air ; 
and a sufficient time to allow of perfect evaporation of mois· 
ture is required. The same authority asserts that, if paint 
or oil be applied on stucco. it ought not to be used in less 
than a year after the incrustation is made. This observa
tion is confirmed by plasterers and painters. 

" But the employment of different ingredients with mortar 
shows far better results,that may be turned to account in de· 
corative plastering. Metallic substances like antimony, 
white lead, arsenic, martial pyrites, are injurious ; they give 
colors which are not permanent, and calcareous cements ex
posed to the weather are found to be best without metallic 
matter. Among the more durable ingredients for imparting 
color, without injuring the cement, may be mentioned 
colored sands, and coarse powder of durable colored bodies. 
Thus Thamtls sand produces a gray tint like Portland cement. 
Yellow and other beautiful colored sands are obtainable in 
the Iole of Wight, Croydon, etc. ; or colored glasses or stones, 
in place of sand or partially, may be employed to give 
deeper tints. These should be beaten to a coarse powder, 
the fine portions being washed away as injurious to the ce
ment. Colored mica and marble may also be used in exter
nal plaster work instead of paint. Bone ash produces by ad
mixture a pleasing gray, which may be contra!'ted with 
brighter stuccoes of sand. Substances insoluble in water 
have been found best for the purpose of tinting cements, 
while sulphurated and metal lic powders impair them for ex
ternal use. Colored calces of iron produce a deep tint, and 
may be used in internal incrustation. Any colored, hard, 
gritty body may be incorporated with mortar for incrusting 
purposes, We have made great advances lately in this di
rection. The sgraffito treatment of plaster is one that admira
bly shows what artistic effects may be produced by simple 
means in fit colors and relief : though it seems to us, more 
may be done in tinting our plastered surfaces in light tones, 
and in rendering paint and paper less necessary for finished 
decorations. " - The Church Builder. 

e .•. •  

SPIDER web silk is 6'3 times finer than that of the ordinary 
silkworm. 

[MARCH 4, 1 876. 
Grea.e BuUer In the Englbh (Joort •• 

The English butter men have revolted against the grease 
butter, and the English Grocer publishes a vehement edito
rial, demanding a law to the effect that people who make 
grease butter shall inform the public of the fact by marks 
on the packages. Somehow John Bull fails to comprehend 
the butter question as clearly as astute American dealers 
have done. Here is a report of a case where a London gro
cer is summoned for selling as butter a pound of something 
which the complainant avers does not contain a particle of 
the genuine articl... The trial comes off, learned professors 
swear to flatly different statements, and the magistrate para
doxically and complacently observes that he is " perfectly 

satisfied with the analysts on both 
sides, " whatever that may mean. The 
composition of the grease stuff is ad
judged to be " consistent with genuine 
butter ; " whereupon the Grocer rises in 
its wrath and insists that the butter, 
which a jury of its countrymen solemn · 
ly pronounces to be butter, is not butter, 
but a "  curious mixture of fats ."  There 
is an exasperating obscurity about the 
whole business. As near as we can un
derstand it, somebody has been feeding 
the British Lion on grease butter,which 
that noble beast has eaten innocently. 
and relished ; but now, having discov
ered a fraud, he roars to have the 
noxious substance pointed out to him, 
in order that he may not commit the 
error of  eating it again. " Where ig
norance is bliss, 'tis folly to be wise" 
doubtless will hereafter be the British 
grease butter man's motto. Similar 
stuff is now being sold in France. 

. _  .. 
ROCK·DRILLING BY HAND POWER. 

We select from Engineering an engraving of a rock drill 
operated by hand . intended for use where mither steam nor 
pneumatic power is available. It has recently been patented 
by Messrs. H. B. Barlow, Jr. , & Co. , of Manchester, England. 
The machine consists of a light stand, supporting guides 
which can be adjusted to various inclinations, the particular 
machine shown being adapted for drilling holes vertically or 
at angles down to 45° .  The boring tool is not connected to 
the hammer, but rests on the rock, being merely guided by 
the collars through which it passes and which insure its be
ing kept parallel with the hole which is being formed. One 
of the guide collars has an intermittent rotary motion given 
to it by a ratchet, thus causing the tool to be partially rota
ted after each blow. 

The tool is struck rapidly by a steel-faced hammer worked 
by a crank through the medium of a spring. The throw of 
the crank is it inches ; but when in full work the hammer, 
under the action of the spring, moves about double the stroke 
due to this throw, a speed of 40 revolutions per minute of 
the handle causing 212 blows per minute of about 5 inches 
fall to be struck by the hammer. The machine was awarded 
a prize at the recent exhibition at Manchester. 
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THE CHROMIS PATERFAMILIAS. 

Up to the present time naturalists have recognized but 
very few fishes which incubate their eggs in the mouth or in 
the gills. Agassiz, during his voyage up the Amazon river, 
discovered one species. Latterly the macropode, a Chinese 
fish of very singular characteristics, has been remarked to 
have the same peculiarity. Both the macropode and the 
species noted by Agassiz belong to the great group of laby· 
rinthobranchia ; and it was the opinion of the abovenamed 
naturalist that to that order alone belonged all fishes which, 
through the possession of a bronchial sac, are enabled there
in to incubate their eggs in so curious and abnormal a man · 
nero 

The recent discovery, however, of the chromis, having 
the same peculiarity, shows that Agassiz was in error ; for 
this creature has gills disposed in simple layers, and is whol· 
ly destitute of any special apparatus for retaining either 
eggs or fry, and yet it carries upward s of 200 young fish in 
its gills and mouth. This remarkable incubation is done 
by the male. When the fe-
male has deposited htlr eggs in 
a sandy cavity or among the 
weeds, he approaches and by 
an inspiration draws them into 
his mouth. A peculiar move
ment then follows, the me
chanism of which is as yet 
unknown, but the result is to 
force the eggs between the 
leaves of the gills. The gen
tle pressure on the eggs, af
forded by the gill layers, serves 
to keep them in place, and 
there, in the midst of the re
spiratory organs, they undergo 
their changes . The young 
grow rapidly, and soon strug
gle to escape from their nar
row prisOl'!. Eventually they 
find an exit through the open
ing into the mouth of the pa
rent, and there they crowd to
gether as thickly as the seeds 
of a pomegranate, distending 
the jaws o f  the old fisb until 
the mouth is unable to close. 
Sometimes the young,although 
in a perfect state, remain in 
the gills, all, however, with 
their heads d irected toward 
the mouth of their progenitor. 
How they pack themselves to-
gether, how the parent mana-
ges to feed without swallow
ing his offspring, and when the 
latter finally escape from the 
mouth, are matters still un
kno wn. 

The chromis, an excellent 
representation of which is giv 
en in the annexed engraving, 
taken from La Nature, is seven 
i nches in length and one inch 
and seven tenths in hight. The 
teeth are very fine and acute, 
and disposf'd in several series, 
and are of a yellow tinge. The 
scales are cycloidal,more broad 
than high . The color on the 
back is an olive green, shot 
with blue. The belly is bril . 
liant �ilver, marked with green 
and blue. The fish is found 
in Lake Tiberias, in Palestine, 
near Ain-tin, the site of an. 
cient Capernaum. In that local· 
ity there are several hot springs 
which unite to form a mo · 
derate·sized stream which enters the lake. The chromis is 
principally met with in the hot waters . 

• ••• • 

MedIcated Ice. 

The possibility of using antiseptics in medicine was reo 
cently pointed out by Mr. Edwarl! Martin, in a letter to the 
Lancet, from which the following is taken : 

" Every practitioner has at times to face the difficulties of 
the scarlatinal throat in young children. It may sadly want 
topical medication ; but how is he to apply it ? Young chilo 
dlen cannot gargle, and to attempt the brush or spray often 
fills them with terror. In many cases neither sternness nor 
coaxing avails . Yet these little ones in almost every case 
will greedily suck bits of ice. This has long been my chief 
resource where I could not persuade the child to submit to 
the sulphurous acid spray. Lately I have been trying an ice 
formed of a frozen solution of the acid (or some other anti. 
septic). 'l'hough, of course, not so tasteless as pure ice, the 
flavor is so much lessened by the low temperature, and pro 
ba.bly also through the parched tongue very little appreciat. 
ing any flavor whatever, that I find scarcely any complaint 
on that score from the little sufferers ; they genera.lly take to 
it very readily. The process of making it is very simple. A 
large test tube immersed in a mixture of pounded ice and 
salt is the on1y apparatus required, and in this the solution 
is easily frozen. When quite solid, a momentary dip of the 
tube in hot water enables one to turn out the cylinder of ice 
as the cook turns out her mold of j elly. I have tried the 

J tieutifie Jmeritall. 
three foBowing formulre, all of which answer, though I 
think I prefer the first : 

1. Sulphurous acid, t drachm ; water, 7! drachms : mix 
and freeze. 

2. Chlorate of potass, 1 scruple ; water, 1 oz . : dissolve 
and freeze. 

3. Solution of chlorinated soda, t drachm ; water, 1 oz. : 
mix and freeze. 

" However, th e form i'l of secondary importance, as each 
practitioner can construct his own. Boracic acid, salicylic 
acid, or any other harmless antiseptic with not too much 
taste, would, doubtless, be as useful as those indicated." 

• ••• • 

Making Maple S u c;ar. 

" A great many farmers, " says a sugar making correspond
ent of " The Christian at Work, residing in Ohio , " might 
make a few hundred pounds of superb maple sugar, and a 
barrel of superb maple sirup, j ust as wel l as not . They 
have the trees, an abundance of cheap help. and wood that 

THE CHROMIS PATERFAMILIAS. 

Borrowed Plumes. 

An indignant naturalist writes to the London Times de· 
nouncing the ladies' fashion of ornamenting thAir dress with 
spoils from the feathered kingdom. A chance catalogue, or 
portion of a catalogue, of a sale of birds' feathers was the 
provoking cause of his communication. He says : 

" The second page of this document (the first being occu. 
pied by the title) relates to 2, 077 bundles of herons' or egrets' 
feathers (they go by other names ' in the trade',) the weight 
of which I find to be given as 702 ounces. How many fea. 
thers may go to a bundle I cannot say ; but weighing some 
twenty exceptionally stout feathers (not herons') whi ch hap . 
pened to be on hand, I find them to balance one fourth of an 
ounce exactly. I think , therefo re, that these 2, 077 bundles 
cannot well contain fewer than 56, 160 feathers ;  and allowing 
twenty of them to ea �h bird (wbich I beJieve to be a fair 
allowance), we have evidence of the death of 2, 808 herons or 
egrets. Th� next page relates to 2, 948 similar bundles, weigh
ing 1 ,168 ounces, showing, on the same estimate, 4,672 birds. 

To this follow other lots, 
which, in like manner, I com
pute to represent 2 .220 birds, 
01' in all 9 .700 herons or egret�. 
All these lots are said to have 
arrived from India, and nearly 
all to have been warehouspd 
1 ast autumn. The spoils of 
how many more birds were in. 
cluded in the catalogue itself, 
to which this is a first supple. 
ment, or of how many in the 
second supplement, I,  of course, 
cannot say ; but. even if  there 
were none, I venture to affirm 
that no country could long sup
ply nearly 10,000 herons or 
egrets, killed in a single breed. 
ing season, without the stock 
becoming utterly rooted out. 
Yet I am told that there is one 
or more of those sales almost 
weekly. " 

The circumstance that birds' 
feathers are the most beautiful 
and consequently more valua
ble at breeding time makes 
their speedy extermination all 
the more certain. 

" But this sale included also 
the skins of other birds-most· 
ly, to all appearance, from 
South America or its islands. 
Of these there are enumerated 
15 ,574 humming birds, 740 of 
which are specified as being of 
one kind, the ruby humming 
bird. I will not occupy your 
space by giving dptails of the 
rest ; sufficient to say that par
rots, kingfishers. trogons, ta
nagers, and various other 
brightly colored birds are there 
by the thousand . It may be 
that the Government of India 
might take steps, by establish· 
mg a clo�e time, to save the 
herons and egrets from litter EX· 
ti r pation ; and the sam e might 
b� done in our colonies of Tri
nidad and Demerara, whence I 
have reason to think that many 
of the other victims are pro
cured. But the most effectual 
remedy would be for every 
rightminded man or woman 
to discountenance the wearing 
of feathers on the person or 
their use in the decoration of 

would cost nothing except the labor of preparing it for the furniture." 
fire. The only difficulty in the way i8 a disinclination to en- ------....... , ...... , ..... ------

Mr. Buckland on Crabs. 
gage in such a j ob. Let us make our own sugar this , ear, " 
says the writer, and then follow his directions for doing it. Mr. Frank Buckland suggests a new way of killing crabs, 

" My process of reducing the sap is this : I keep the larger which we commend to the notice of Mr. Bergh and other pro

pan supplied with fresh sap, by means of a spout with a tee tors of the brute creation. Usually the unfortunate crus

coarse cloth strainer over the end, from the reservoir, so ad- taceans are placed in a pot of cold water, which is allowed 

justed as to admit a supply equal to the evaporation from to heat gradually over a fire, so that the crabs suffer the 

the pan. From time to time I transfer sap from the larger pangs of a lingering death, the reason for which is that, if 

to the smaller boiler, passing it through a fine woolen at once thrown into hot water, they cast their claws. The 

strain er. After accumulating a desired quantity in the small proposed mode of painless killing is merely to run an awl or 

pan, and reducmg it to a thin sirup, it is clarified by putting needle through the heart, which is situated in the center of 

into a quantity which wIll make three or four gallons of mo- the body, just below the mouth. Crabs, as a general rule, 

lasses the white of  an egg beatEn up �ith about a gill of are popularly supposed n�t 
_
to be th� most digestible of 

sweet skimmed mi lk. The sirup should not be hot enough I fooo s ; but Mr. Buckland thmKs otherWIse. He says that, to· 

to cook the egg. The egg and milk will entangle any sedi. g"ther with oysters and lobsters, they " should form the 

ment or foreign matter in the sirup, so that when brought diet of all persons engaged i� busine�s or literary pursuits 

to the boiling point everything will rise, when it is skimmed where much wear 
"
and tear 0 _  the nerve power takes place 

off, leaving the sirup clean. 1 thEn continue to boil it as fro� d�y to day. No substance conveys pho�p?orus so 

rapidly as possible, till it is reduced to the desired consist . read�ly mto th
.
e human system, he adds. or assmulates so 

ence. I reduce my molasses to what I suppose to be about readIly thereWIth, as the H�sh
. 

Of
. 

crustacea. 

38' B. My process of making sugar is to reduce the molas· Effects oC Lightning. 
ses to a degree which I should think to be about 48' or 50°, The examination by Professor Calladon, of Geneva, of a 
and pour it into a cask with one head out, with a spile at the case of a pyramidal poplar struck by lightning, enabled him 
bottom, to which other lots are added from time to time, as to verify some o f his previous conclusions, and to add some 
they are made. In a short time the mass will begin to gran· new observations. The Hash which struck this tree, situat
ulate ; and after having stood some days the molasses will ed 12 yaro s from the shore of the Lake of Geneva, left per. 
drain out, leaving a white and beautiful sugar. " fectly intact the upper portion. At seven eighths of its 
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hight commences the trace left by the lightning, In the form 
of a wound (plaie), 1 to lt inches in width and from 2 to 2t 
inches in depth. This wound descends as far as the ground, 
turning round the trunk in the form of a s<.'rew, and describ
ingfour fifths of the complete circumference of the tree. Frag
ments of wood of various sizes were projected to distances as 
far as 50 yards. Some are pierced by jagged holes, indica.t
ing a. violent eruption of the electric fluid from the interior to 
the exterior, the tra.ck of the fluid ha.ving proba.bly been in 
the la.yer which sepa.ra.tes the alburnum from the old wood or 
dura.men. The pla.ces where the emission of the fluid oc
curred are sometimes indica.ted by spots of a red color, simi
lar to the effect which might be produced on wood by the ap
plication of a hot iron. They correspond to a slight depres
sion of the surface of the wood. The wound of the tree is 
turned from the shore of the lake, lightning striking more 
readily plants which grow near watercourses, visible or un
derground. 

------------4.�'�.�.�. __ --________ _ 
MEDICAL AND PHILOSOPHICAL INSTRUMENTS. 

Our extract, this week, from Knight's " Mechanical Dic
tionary,"* includes descriptions and illustrations of a num
ber of improved surEl'ical and philosophical instruments. 
One of the oldest 

CUPPING DEVICES 

known is that described by Hero, of Alexandria, and repre
sented at A, Fig. 1. It consists of a glass vessel, having an 

o 

Fig. 1 .  

a 

�n 

'� 

Cupp;1Ig. 1nsirllmnJu. 
inner chamber divided from the former by a diaphragm, f. 
m is a valve which governs the opening, e, in the diaphrsgm. 
The valve, d, controls the aperture, c, by which the chamber, 
b, is connected with the external air. The valve, d, being 
opened and the valve, m, closed, the mouth is applied to the 
opening, c, and a powerful inspiration is taken, ra.refying the 
air in chamber, b. The opening, a, is then applied to the 
skin of the patient, and the cupping operation follows. An
other apparatus of modem date is shown at B. The glass 
cylinder has a lip attached suitably for application to the 
skin. A centra.l rod, a, has a disk with lancets which act as 
sca.rifiers, and the air i s exhausted from the C1 linder by means 
of a piston in the tube, b, attached. l is the blood receiver. 
In the instrument, C, the receiver, a, is connected by a flexi 
ble pipe, b, with the nozzle of an ordinary syringe, c. The 
sides of the concentric chamber afford an extended bearing 
for the cup, and prevent its being driven into the body by 
the pressure of the atmosphere. In D, the glass has an elas
tic bulb, b, by which the partial exhaustion is effected, and 
has aIM an adjustable disk provided with puncturing points 
to lance the skin. The scarifier, in E, is placed exactly with
in the hollow piston rod, e, which works in a stuffing box on 
the cylinder, g. In using, the air is exhausted from g by 
the motion of the piston, e, operated by the handle, d. To 
puncture, the needle bar, b, receives a quick downward thrust, 
forcing the needJes on X, into the protuberant flesh within 
the cup. The spring returns the needle bar and disk into 
position. The 

LITHONTltIPTOR AND LITHOTOMY FOItCEPS, 

Fig. 2, are instruments for crushinlZ into small fragments 

Fig. 2. 

.L1"tJJOlllriplnr and Lithotomy. Forups. 
and removing stone from the bladder. The device, a, is made 
in halves, one sliding within the other, and is of the size 
and shape of an ordinary catheter when closed. It is intro 
duced into the bladder and then, by means of a screw or rack 
and pinion, worked on the outer extremity, the movable part 
is made to slide back, thus forming two jaws by which the 
stone is grasped. By turning the screw or handle, tbe blade 

·Publlahed In numbera lly Messrs . Hurd 0\1 Hougbton. New York cIty. 

J titutifit �mtritJI. 
is propelled onward b y  short jerks, thus breaking the stone 
into such small fragments that it may easily be voided. The 
lithotomy forceps, shown at b. is used for extracting stone 
from the bladder through the opening previously made by 
lithotomy. Its blades are concave and corrugated, and,  
through their crossed shanks, may be fully opened when in· 
serted, without expanding the wound. Various forms of 

DISSECTING KNIVES 
are shown in Fig. 3. The forceps, also in the figuJ'e, is 

Fig. 3.  

t:ru::tr;;,j1ie� 
designed to extend or 
tighten the flesh at 
the point of division 
and to aid in remov-

....:::::::::::::::::Jccr:�:::==::=;:;::.;:= ing divided parts. .-=-=::--c- leo 0 � The shapes of the 

;��:o��§o �
������

o� 
knives need no spe-

c crt 0 � cial description . The 
:::;" dissection of the hu-�o ::J> man body for pur-

Di,(5fttinr:- X"i'Vts. poses of Science was 
first ordered by Pto

lemy Philadelphus, in the college of Alexandria, Egypt, who 
even authorized the vivisection of criminals condemned to 
death. Fig. 4 represents 

DISSECTING MICItOSCOPES. 
The stage of the upper figure has rack adjustment for focus, 

Fig. 4. 

Dissect;ot,g-J\1icroscopes. 

spring clips to hold object slide, diaphragm, movable arm for 
ca.rrying the lenses, and separate jointed stand on which any 
of the sets of lenses can be placed. The lower figure is of 
a binocular microscope of moderate powel'. It is made to 
close up in a box, thfl top and front of which contain loops 
to hold the knives, scissors, etc. Beneath the glass is a 
gutta percha stage and an illuminating mirror. 

THE DENDROMETER, 
Fig. 5, is an instrument for measuring the hight and diam
eter of trees, in order to estimate the cubic feet of timber 
therein. The surveyor elevates the limb, e, until that part 

Fig 5. 
of the tree to which the 
measurement is designed to 
extend is exactly cut by the 
line of observation, and the 
angle subtended between 
tbat and the horizontal 
limb, b (which is set by the 

" ¥Tu==�==�:;e-'!3 spirit level), is shown upon -
• C the vertical are, f. The 

Dtlldrome�tT� 

gradations on this arc are 
marks answering to feet and 
inches of a tangent line ex
tending from the horizon
tal point upward , taken at 
a given distance from the 
tree. The horizontal angles, 
which are to determine the 

diameter of the trunk, are ascertained by the limb, g, which 
slides on an arc, h, which is marked similarly to f. The 
length of the trunk and its diameter at several parts being 
thus ascertained, recourse is then had to tables, etc. , for 
finding the corresponding solid contents, The 

GEOMETRIC SQUARE, 
Fig. 6, is an instrument for measuring distances and hightR. 

Fig. 6. 

Gl'fI1}Jl'fric llquare. 

It is made 12 or 18 inches 
square, and the quadrant is 
graduated in each direction. 
The two sides opposite to the 
axial point of the alidade are 
graduated to 100 equal parts, 
with major divisions of 10 
of said parts. The 100 point 
finishes at the angle oblique
ly opposite the center frOID 
which the arc is struck. One 
side re"resents the horizon, 
and the alidade with two 
sights is equal in length to 
the diagona\ of the square. 

The alidade has divisions equal to those on the sides of the 
square. In measuring vertical hights, the distance is mea
sured from the station in the base, and by moving the ali-

[MARCH 4,  1 876. 
dade the angle subtended by the object is observed. The 

HYPSOMETER, 

Fig. 7, is used for measuring hights by observing differences 
in ba.rometric pressure at 

Fig. 7. different altitudes. This 
is usually done by noting 
the boiling points of water. 
The temperature is ahown 
by a mercurial thermome
ter with a very large bulb 
and stem, which has a 
length of 1 inch for every 
degree of the scale. This 
is read by a vernier io 
1 ,000ths. It is found that 
a difference of barometric 
pressure of 0 '589 inches is 
equivalent to l O in the 

I. -\\;;:;:;;;a.'=c boiling point or 530 feet of 

Hypsometer. 
ascent at moderate eleva
tions. 

THE HELIOMETER, 

Fig. 8, serves to ascertain the solar time in all latitudes, and 

Fig. 8. 

lUNO'meur. 
for ascertaining the latitude when the apparatus is set at 
noon according to the date. It also is used for finding the 
date and length of day, sunrise and sunset (other conditions 
being established), the difference of time between two places, 
the position of the earth's axis in relation to the level at the 
point of observation, etc. It does not admit of a brief de
scription. 

THE HELIOTROPE, 
Fig. 9, is a geodetical instrument used to reflect a ray of light 

Fig. 9. 

to a distant station. That used in the British triangulation 

has a silvered disk, and has been seen at 100 miles distance, 

from Cumberland to Ireland. The 

HYDROMETER, 

Fig. 16, is employed for determining the rel�tive �e�sities of 
. liquids as compared WIth dIstIlled wa-

Fig. 10. ter. It consists essentially of a float 

b weighted at the bottom so as to keep 
upright, and having an elongated 
stem, which in Sykes' Instrument, 

® here shown, is graduated into 11 equal 
parts, which are again subdivided into 

� 22. Eight lifferent weight'!, num· 
bered respectively 10, 20, etc. , to 80 
ale used in connection with it. The 
proper weight to be employed de-

Sykts'J HydrDlI"trr. pends on the strength of the spirit ,etc. , 
to be tested. It is placed on the lower 

projecting stem, sinking the instrument to a depth corres' 
ponding to some one of the gradations on the upper stem. 
This is noted , and also the temperature of the liquid ; and the 
corresponding strength per cent of spirit is then found from 
tables constructed for the purpose. 

- *_. -
PEAT. -At Clay, N. Y. , near Syracuse, the Dodge process 

for drying and condensing peat into fuel is now in successful 
operation. $1 a tun is alleged to be the labor cost of pro
duction. The specimens we have seen are excellent. 

• ••• • 

THE French Academy of Sciences has awarded a prize of 
$4,000 to M. Paul Bert for his original researches on the Af 
feet of barometric pressure on the phenomena of animal 
life. 
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Parl.lan Toy-Makln .. --Utlllzlnl( Wa.te. I th�� alu���I,Ba{r�:'d�� �g�'i[��tl�gl�f ��tlrrg�:r;: ��t�t�i��������n�� 
Any one who has eV'lr walked through one of the great canlzation ; that the snbstances he UBeB Is one wblch Is rendered plastic by heat, and Is not hardened by heat ; that heat Is used In the procesB to sorten 

toy-importing houses in this city at holiday time, and per- tbe BubBtance, and render It plastic. and not to harden It. and that tbe sub-
_ _ 

h 
stance, after Delng molded, IS hardened by being cooled . It Is not BUW-

haps wondered at the taste and ingenUity displayed by t e clently clear that tbls proceBs l. embraced In the claim of the plalntllf' l pa-. d -
h b if 1 tent to warrant the granting of an Injunction until one II awarded aB the French workmen In eVlsing many of t e most eaut u result of a decree for the plalntUrB on llnal heartng. 

1 hi ld h rdl im&
. 

that t d f [E. N. DIckerson and H. F. u,e for the plalntllrB . p ayt ngs, wou a y glUe was e an re use ma- lV. D. Shipman, O. A .  Seward, and E. Lutller HamlUon for the defend. 
lerials, very odd ones too sometimes, are largely used in the a =n=t=. l======================= 
Parisian toy industry. Elegantly dressed dolls, tricked out 
in all the refinements of the latest fashion, and which flitch 
i.credible prices on this side of the Atlantic, are frequently 
costumed from the cast-off stage clothes of acuesses in the 
theatres, purchased for a mere song, or from the useless 
garments remaining in theatric&l wardrobes after a play has 
had a long run_ The coverings of old purses and pocket 
books, fished out of the gutters by sharp-eyed ragpickers, 
furnish the material for the doll boot maker. Old sardine 

boxes and cans yield their plate to the manufacturer of bar

rels for toy guns. The little wooden or metal wheels which 
support movable toys are obtained from the refuse of any 
industry in which articles having circular openings are made. 
French cruet stands, usually of wood and having holes for 
bottles, provide thousands of such disks, removed in making 
the apertures. All the solder and pewter that can be ex
tl"acted from old roofing and water spouts, or workshop scraps 
is pressed into service for the manufacture of dolls' knives 
and forks, tea sets, etc. ; and even the ancient lead coffins 
dug out of the old cemeteries at Nuremberg, the French toy 
maker utilizes in the manufacture of lead soldiers. No 
other nation equals the French in converting the ordinary 
refuse of the street and workshop into useful and ornamen
tal products. It is this characteristi c for saving which 
makes the French nation so prosperous. 

• • • • • 
Cookln .. by Cold. 

It is a curious fact, not generally known, that the action of 
intense cold on organic substances is similar to that of a high 
degree of heat, and that, when subjected to a very low tem
perature, meat can be brought to a condition similar to its 
state when cooked by actual warmth, Quite recently a 
Hungarian chemist, Dr. von S&wiczewsky, who, it appears, 
has investigated all the various ways suggested for pre
serving meat (by chemicals, cooking by heat and hermeti
cally sealing, etc. ), and has found points of objection to all, 
has attempted the preparation of the In&terial by subjectillg 
it in a perfectly fresh state to a temperature of 33° below 
zero, Fah. , and sealing it afterwards in tins. The results 
obtained have been highly satisfactory ; the meat on being 
remond from the cans appears, ill point of smell and color, 
as fresh as if just taken from the butcher's stall. Although 
partially cooked, and thus requiring less fuel to complete its 
preparation for the table, it is entirely without the taste of 
meat which hag been partially subjected to any heating pro
cess, and may be roasted, boiled, or otherwise treated, the 
same as if it were fresh. A commission appointed by the 
German govemments has lately conducted a series of care
ful and successful experiments upon the process ; and as a 
final test two corvettes of the German navy, being about to 
circumnavigate the globe, have been supplied with a large 
l!ltock. An extensive factory is being erected in Huugary fG r 
its manufacture. 

DECISIONS OF THE COURTS, 

UnUed States Clrcnlt Conrt---Sonthern District of' 
New York .  

PATHNT OOBSBT LOO)!'.-HU90 QAR 8TAEDT V IJ .  THB UNITED 8TATES COR8.BT 
COMPAN Y .  

The defendant's mechanism does not lufrlage the IIrst or third claims of 
���t��:r�e ;!;�rn�ril'.!'����:nr:,k:��������":Jt!I�.::.nl�k���1�':,"cf::&���lg� with the seotlonal rollers or wheels, which are aeBcrtbed In the plalntllr' .  patent . Tbe take-up, which Is mentioned in plalntllr's second claim , doe. not 
��:�:I�

er� :�:!��:�:i:J''a�� t.l':sf��ufo�no�v:JM!':tdtg�hl��a�I':,� rgr Irregular tabrlcs . The plalntllr's needle bar I. placed In ouch relation to the cloth and to the 
�\'�j,uga.l'��e�lo':t:I�

n�e�� �u;:Ct�r:!��� ���:e�'::��I�g�cCOmplloh a reoult 
SHIPMA N ,  J . : The paten. which 10 alleRed to have been Infrtnged by tbe defendant was granted to the com�lalnant on March 80. 1869, for an Improvement In 
����·�E �g���n�:� l���tr&:m���rp�����nl J:":i:i�l:rw�bJ!�rK:�: ���!:!�y 
!��i�� ;;"vae";:�a������T��;,l�owg���fct��I:�����e.Ft\'g'eo��v!�I"a�:i�Y:; than Is given to another portion . The cloth , notwltbotandlng this Irregu. lartty. is woven in on� piece , so that sometimes the weavIng proceeds regularly across the whole width of the labrlc, and sometimes Irregularly acroos an IncreaSing part of the width . • The defendant 's mechanism Is allo a take-up mechantlm.whlcb Is adapted to Irregular fabrlco, but 10 not sectional In Ita character. A Bectlonal take-up I. one which take. up the cloth only on some part. of the fabriC ,  wblle the re.t remalna unmoved ; that Is, tbe rolla which are used to take up 
��ge";�t\��ed����::nl� t"a"i:!��oco':.�Ma�l:n u::gl�::�&:��"o�tlih���:�� rubber, preoslng the fabrtc agalnBt a roller . • It I. Btrongly contended by the defendant that the complainant ' s needle �:t�� a8���!�d2?Yl�: ��e::s�::. w:�����.d:a":��:�, t,:'n�btr:J:::'''eh 8�t"e�: Tbe devices mentioned In the patent, and exhibited In the drawings. are some .. hat complicated ; but the needle bar, which In one part of the specl. 
����°6'a�s a�g�t�.l' {oO;�o�:tlea�:a��I�� h��;, bg�'lr�.m�';,asfl':tr:"in�a�.%I� any proper sense of tbe word a stationary bar ; It did not, therefore , anticipate the bar of the complainant's patent. As tbe patent of William P. Brown, and his knowledge and Doe of the 
fl:::;���: ���:�klf�th�eli�o'!!'� t".:'���po�::��[���I�'!,:�3.anawer, the tes-
an�e:o�h:�ea��o"u��C!Y�hfg�s�:' 

Injunction against the use of the needle bar, 
[J. Van Sam'Doord, for complainant . Geo. Gijford, for defendants . ]  

-----
United State. Clrcnlt C ourt-So nthern District 01 

New York. 
THE GOODYEAR DENTAL VULCANITE COMPA.NY lND OTHBRS 1)8 . .. BBN ll. 

FLAGG . The courto have determined tbat tbe construction to be IIlven plalntlft'. patent waB lndla rubber, . . and tbe compaunds commonly employed tbere:J��[I�d��::'���z:/,�ft plastiC state , capable of vulcanization, and suboe-
In the Eroce.s described by defendant, he does not use India rubber or ���esdu�ra:u�� ;:���� �:rd�hc:;::��i·. The substance used by him is rEm-
Blatchford, J.  
I do not lind that any decision has been made In regard to the plalntltr's 

���:':.�l':::��tr..';,� ���� j,�clh: ��¥::d'!.�l�n as necessarily Include. the pro· 
In the Gardner case the defendant did not compound India rubber with sulphur, but he compounded India rubber with Iodine and be employed beat to barden the rubber <Goodyear Dental Vulc.nlte Company VB Gardner 4 FIBher's Patent Cases, 224, 281 . )  " 
In the Smith caoe the view of the court was that the material to be used under the plalntllr'B patent In carrying out the Invention patented waB to be India rubber, . . ana the compoundB commonly employed therewith reduced to a Boft �JastiC condition, capable of vulcanization and subBequently 

�'!!�t�!zgt��te�f'bddi��! &��tal Vulcanlte Company VB. Smith , 5 O.fIkIQI 

NEW IIEClIANICAL AND ENGINEERING INVENTIONS, 

IMPROVED STONE-DRESSING AND SAWING MACHINE. 
Silas Steinbeck, Chicago, IIJ.-This invention consists of rotary 

sawing &nd surfacing cutters, having recesses or notches of pecu
liar form, to admit the sand between them and the stone ; and it 
also consists of Improvements in means for feeding the sand to the 
cutters, which consist of a slowl,. rotating screw, which throws the 
sand over the edge of the trough on to conductors down which it 
fiows to the stone at the cutters. 

IlIIPROVED SPRING MOTOR. 
Edwin Lambkin, Sebewaing, Mich_-This is an improved spring 

power for running street cars. milroad hand cars, road vehicles, 
and driving machinery_ The invention consists in the peculiar 
construction of a spring drum, and in means for applying a brake 
and opemting a shifting mechanism, the whole of novel and inge
nious construction, but hardly possible to explain clearly without 
the aid of drawings. 

IlIIPROVED CROSSCUT SAW HANDLE. 
Samuel Boone, La Gro, Ind.- We have hert' an improved mode of 

attaching saw handles to the saw. There is a ferrule, with a perfo
rated rubher block in the closed end thereof, a saw-binding clB.lllp
piece, which is securely attached to the handle by a binding block, 
with saw-fastening clamps, and a shank with threaded end that ex
tends into a perforation of the handle to be screwed thereon. A 
rubber cushion and washer at the bottom of the ferrule produces 
the secure attachment of handle to ferrule and block. The saw is 
recessed both at the back and aide edge, to apply the handle longi
tudinally or at right angles to the saw. 

IMPROVED BACKLASH SPRING. 
Thomas Alsop, Elkhart City, Ill.-This inventor proposes a new 

back lash spring for mill spindles, shaftings, etc., which bears 
equally on the pinion at both sides of the shaft, and takes up the 
backlash unifo1'mJy thronghout the whole length of the spring. The 
invention consists. malnly, of one or more springs, coupled together 
and applied at one end by a :ll..J:ed sleeve or clutch to the shaft, and 
at the other end to a loose disk that engages, hy stops or pins, the 
pinion that transmits the power to intermeshlng gearing_ The 
springs are rendered durable, as no friction or tensile strains are 
exerted thereon. 

IMPROVED SAW GUMMER. 
Jason W. Mixter, Templeton, Mass.-This inventor now improves 

on the saw gummer for which letters patent have been granted to 
him under date of June 23, 1874, so that the carriage, which is 
formed with a quadrantal slot at each end, is allowed to swing 
freely upon screws which pass throngh said slots and enter the 
main frame, admitting thereby the changing of the line of cut from 
the hOrizontal to the perpendicular without moving the cuttel" 
from its place, and without necessitating the readjustment of the 
machine. 

• .  e . •  
NEW AGRICULTURAL INVENTIONS, 

IMPROVED BEE HIVE. 
William L. Hamilton, Glasgow, Ky.-This bee hive ill provided 

with the latticed fmmes, working in and out of the upper cham
ber on slides, and held detachahly together by wires, to be opened 
readily for taking out the honey. 

IMPROVED HAY RAKER AND LOADER. 
George Lambert, Hill Grove, O.-This is a new machine for gath

ering hay and loading it upon a wagon in a compact form. The hay 
i8 elevated by an endless apron having cross bars and swinging 
arms with spikes to collect the hay. Guldes raise the arms from a 
horizontal to a vertical position as the apron hfts the hay, thus 
compressing the aame. 

IMPROVED PLOW HANDLE. 
Willlllm A. Couch, Hannibal, Mo_-This is an open work metal 

handle, easily attached to the upright of the plow stock by a single 
bolt. The novelty lies in the construction, which is such as to en
sure strength as well as lightness. 

IMPROVED GANG PLOW. 
Enooh C. Eaton, Pinckneyville, Ill_-This invention includes sev

eral new and Ingenious devices by which the plows can he readlly 
adjusted to work deeper or shallower in the ground, which will 
hold the plows from lateral play when at work. Sultable new ar
rangements also enable the plows to be easily raised from the 
ground. 

IMPROVED GUANO DISTRIBUTER. 
Richard A. Barrett, Newsome Depot, Va.--This relates mainly to 

combining with the distributing cylinder an axle having long jour
nals, fmme bearings, fianges, and nuts_ When nuts are screwed 
up, the distributing cylinder is compelled to turn with the axle ; 
but when the nuts are loosened, the weight of the distributer will 
hold -the axle still while the wheels revolve upon its journals. 

• • • • • 
NEW CHEIIIOAL AND IIISCELLANEOUS INVENTIONS, 

IMPROVED REFRIGEUATOR CAIto 
Arnold W. Zimmerman, Denison, Tex., assignor to Samuel Pills

bury, New York city.-Thls inventor has devised a new refrigerator 
car for preserving fresh meats, vegetables, and other perishable 
articles while transporting them over great dlstances_ There is an 
ice receptacle at the top of the car, provided with fiat top and 
curved and inclined bottom_ Above the ice receptacle an air space 
is formed, that communicates, by side spaces, with the maln part of 
the car, for conveying the warm air and vapors to the ventilators 
above the air space. The condensed moisture is collected by a lan
gitudinal inclined trough below the lowest part of the ice recepta
cle, to be conveyed to the outside. The ice water of the receptacle 
is drawn oir by end pipes and stop cocks. 

IMPROVED SHAWL STRAP. 
Frederick Turner, Frankford, Phila., Pa.-This consists in a com

bination of straps with a handle, whioh terminates at each end in a 
spring hook for connecting the straps, so that they can be connected 
and disconnected readily. It also consists In the combination of a 
cross bar, having a hook, with the handle and strap. 

IlIIPROVED SPRINKLER. 
John C. Melcher, Black Jack Spring, Tex.-This is a short drum, 

with the inlet for receiving the water on one side and the orifices 
for discharging the water on the opposite side. The device has the 
e!feet of causing the water to emerge in solid jets, capable of reach
Ing over a wide ranle of area. 

1 5 3 
IMPROVED CENTER BOARD. 

William Austin, Apalachicola, Fla.-These center boards do not 
di!fer from the usual single center boards, except they are each 
placed obliquely to, instead of parallel with, the keel of the vessel 
or boat. By virtue of the angle at which the center boards are 
placed the vessel is set to windward, and made to run much closer 
to the wind than vessels having the ordinary center board. 

IMPROVED SPARK ARRESTER. 
Royal P. Faries, Wichita, Kas.-This consists of a wire netting 

section in the smoke stack for the escape of the smoke_ The cin
ders are allowed to pass above into a trap formed by a clORe cover 
over the pipe and a contraction of the top of the latter, from which 
they are conducted back into the smO.ll:e arch through pipes passing 
down the 6ide of the smoke pipe through the saddle. 

IMPROVED SCHOLAR'S COMPANION. 
William A. Harwood, Brooklyn, N. Y.-The object of this Inven

tion is to provide for use of school children a pocket companion or 
case for penciis, pens, etc., which shall possess a sbape hest adapted 
to enable it to withstand the rough treatment to which it will ordi
narily be subjected in actual use, and to prevent rapid wear of the 
pocket m which the case is carried. The box is formed of a single 
sbeet of tin, bent to form rounded sides, the bottom being nearly 
fiat. The ends are formed of separate pieces of conical forms, and 
are fastened on said body so as to inclose Its ends. The cover Is a 
mere strip of tin with parallel edges, and is fitted to slide forward 
and backward in grooves. 

IMPROVED MUZZLE. 
August Miller, Balina, Kas.-Thls is an improved muzzle for 

calves, by which they can be e!fectively prevented from sucking 
the cows when in the same inclosure with them, without being hin
dered from grazing or ratting other food. A full top muzzle frame 
with a swinging front plate has hinged and spurred side piates, the 
whole being attached to the head by suitable fastening straps. Thc 
swinging side plates have inward projecting catches, that bear on 
the top fmme, and prevent the front and side boards from swing
ing away from the mouth. 

IMPROVED LIFTING JACK , 
Samuel E. Mosher, Chillicothe, Ohlo.-This is an improved lifting 

jack, which may be made entirely of cast iron, and adjusted to any 
suitable hight to support the weight to be lifted in a �afe and relia
ble manner. A hollow standard guides a tubular and toothed lift
ing bar, into which the toothed and lever acted block enters tbat 
raises the lifting bar to support the same on differential toothed 
spring pawls at any hight. The actuating lever is made of two sec
tions, fulcrumed to oscillating pieces of the main standard and piv
oted to the lifting block. 

IlIIPLEMENT FOR FORMING BARBS ON WIRE FENCES. 
James H. Hill and William H. Jayne, Boone, lowa.-Thls Is an 

improved implement !or forming barbs upon the wires of a wire 
fence essily and quickly, and in such a way that the barbs will r ... 
taln their places securely. By swtable construction the barbs are 
firmly twisted around each other and around the fence wire. 

IMPROVED HAIR RESTORATIVE COMPOSITION. 
Mrs_ Anness R. Kinyon, Downer's Grove, III .-This improved re

storer consists of extract of wild grape vine, with which is combined 
salt and castor oil, to cleanse and heal and prepare the scalp for 
the restoring properties of the grape Vine. The alcohol is com
bined in sufficient quantity to cut the oil and keep the preparation 
sweet. 

EXTENSIBLE FRAME \<'OR WINDOW SCREENS, ETC. 
John R. Simpson and George W. Simpson, New York city.-Tbls 

improved frame, though dll8igned especially for a fireboard frame, 
may be ueed for a window screen frame. It Is so constructed that 
it maybe readily expanded and contracted, to adjust It to fireplaces 
and windows of various sizes. 

IMPROVED BOILER TUBE STOPPER. 
Peter Walker, Jersey City, N_ J.-This consists of a spring pack

ing ring and a clamp for expanding It for each end of the boiler 
tube_ The clamps are formed of a collar on each end of the tube_ 
Othel" collars on a rod pass through the tube, and are fixed so as to 
clamp and expand the packing rings tightly into the tubes of the 
boiler. The rod and tube of the stopper are of suitsble length to 
fasten the packing rings Into the tube at the ends. A stopper of 
this kind can be put in a locomotive or marine boller, by the aid of  
suitable tools, without stopping the fire. 

• ••• • 
NEW WOODWORKING AND HOUSE AND OARRIAGE 

BUILDING INVENTIONS, 

IMPROVED DUMPING WAGON. 
Jacob Kramer, New York city.-Thls is a dumping wagon having 

the seat mounted upon the front truck, and the body hinged at or 
about the middle thereof to tht' rear axle, whereby the rear axle 
bears the greater part of the load, and the body turns clear of the 
seat. 

IMPROVED WHI\<'FLETREE. 
Remus D. Hale, Transitville, Ind.-ThiS consists of a dovetail

shaped projection on the under side of the whiffietrce sliding into 
a corresponding grove in the top of a stud pivoted in the evener, 
and fastening by a snap spring, so as to be easily and quickly con
nected and disconnected. 

. · e . .  
NEW HOUSEHOLD ARTICLES, 

IMPROVED COI" FEE POT. 
Louls C. Lomer, New York city.-In this coffee machinc a liqUid

holding vessel (proviiled with an internal arrangement of strainers 
and a discharge pipe leading from the bottom thereof) is supported 
in or upon a detachable stand or pedestal. Tbe Improvement re
lates particularly to the construction of the stand, which bas semi
circular hinged covers, which are left open while the alcohol is 
burning, and closed to extingulsh the fiame. 

IMPROVED DOOR AND GATE SPRING . 
Levi Gallaher, Businessburg, Ohlo.-Thls spring is so arranged as 

to throw back the gate whenever the latter Is opened only suf
ficiently to allow passage through. When the gate is pushed open 
more widely, devices prevent the action of the spring. 

IlIIPROVED IRONING TABLE. 
John L. Young, Foxhurg, Pa.-To this Improved ironing board 

the shirts may be readily applied, and then securely retained In 
stretched state for ironing. There is a dovetailed recess at onc 
end, to which the collar band is attached by a fastening key, and 
also a dovetailed stretching block, to which the lower part of the 
bosom is keyed. Tbe block is gulded in the recess at thc opposite 
end of the board by a projecting bottom edge, and locked to thc 
ratchet teeth of the recess. 

IlIIPROVED BOILER WASHING MACHINE. 
William B_ Rodeckerand Frank C. Pifer, Eureka, Ill.-This Inven

tion relates to the arrangement of parts, whereby the clothes are 
turned in the cylinder and prevented from becoming packed too 
closely against the sides thereof ; also, whereby the cylinder Is held 
in the middle of the boUer. 
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TM Charge tor Insertwn under this head is One Dol
lar a Line. It the Noti£es exceed Four Lines, One 
DnUar and a Halt per Line will be charged. 

" Wrinkles and Recipes" Is the best practical 
H andoook for Mechanics and Engineers.  Hundreds of 
valuable trade 8uggestioDR , pre pared ex presslv by cele. 
brated experts and by co rrespondents of the t ' Sci rntiftc 
American . I t 2r)() pages . Elegantly bound and Ulus
trated .  A spl endid Christmas gift for workmen and 
apprentIces.  Matled. post pala, for �1 . 50 .  Address H .  
N .  MUDn . P ub l lsher . P 0 ,  Box 772. N e w  York cIty . 

We m ake a S pecialty of Fin e Machinery & Mod
els  for the Cente nnial , ExperImental Mach lnery, and Pat
ent O ffice ModelS . Crook. Herring & C o . ,  corner Center 
and \Vhlte Sts . ,  New York . 

For Sale -20 in . x10 ft.L'lthe & Chuck,$2.ij: 20 in .x8 
f t .  Lath e ,  $200 ; 10 t n . x6 f t .  Lathe .$l40 ; 8X f t .  PlancT,$ .. UO j 
5 f t .  Planer . $  �25 i .3  ft . Planer , $225 ; No . 1 Brown & 8harpc 
Screw MachIne, $100 . Shearman, 45 Cortlandt St . .  N . Y . 

The Allen Fire Supply  Co., Prov. , R. I . , G eneral 
Machini sts. Brass Founders and Finishers . 

A S oecialty-Recutting Mill Saw Files. Passaic 
File 'VorKS, Paterson , N . J .  

To Let-3d & Hh Story, iiOx80, with elevator and 
power.  BrIck buI ldIng , well ltghte d .  Just  the thIng for 
M an ufacturing Special  �-1achl nery . We can furnish cast

ngs and forgings . U m: urpassed as a distributtng point . 
A1nsHe & Masten, Tole d o ,  O .  

F.)r Sale-The entire Patent Right for Denn's 
G r l d i r o ll  and Cal{e Bake r .  Clayton Denn, Frankforo , P a .  

Hearln.- R�'tored -Great invention . Buok free. 
G. J .  W o 0 1 , �!adlson . Ind.  

V'!"ht Gray Iro:! Ca,tiog-M'f'rs, send address to 
F. D .  Bennett , Jackson , �Hc h .  

M�kers of !\fetal Button Machinery, address 
S m i th " Wicks.  Balttmore.  �!d .  

MlDufacturers of 'Vater Power Elevators will 
p l ease fleud cirCUhlTS to C. F . ,  P. O. Box 1476 , N. Y. city . 

sumo for aoy Hand Saw Mill equal to A. B. 
Cohll ' s ,  197 Water St . ,  New York . 

S ',eds and Implements-200 i ll ustrations just out. 
E :1 C l o :3 c  5 cent stam n .  A. B. Cohu,  1 97 'Vater St . •  N. Y. 

�'or 8ale -12;; Horse Po wer Beam Engine, with 
p uallel  motion . sui �able for a s teamboat .  P .  O. Box 
l'JO� , New Haven , Conn . 

Wante1--A situation as )Itlch inist or OIacksmith. 
�"'ork at both branches If re q uired . Good references.  

Address T . H . � eedham . Palmer Falls ,Saratogfl Co . ,  N.  Y .  
Wanted - A  s m a l l  Screw cut ting b lck-geared 

Lathe-say t2 Inch sw i ng , 4� foot bed . Address.  statJing 

prlce,&c .. Bob t .  Shoemaker, .J r . ,  C h urch Laue , G e rman

town, P a .  

Five new and elegant Fretwork Designs for 25 
cents Addr ess .J . S. Dickinson, Old Say Brook, Conn. 

A Valuable Patent for Sale to the highest bidder. 
Smith ' s  Improved Awl.  for sewIng leather without bris

tles.  For Cut and description , see Sci entific American 

o f .T uly 31 , 1875 . Address SylYester A. Smitll, Letts , 

LOll i� a  Co . ,  I o w a .  

A good price will be paid for Scientific Ameri
can for .J uly 2 ,  1870, aad February 7,  lR74 , by \V. W. Stap

ler, 'Vllmlngton, Del . 

Yocom's Split-Collars and Split-Pulleys are same 
appearanc e ,  elirength , and pric e ,  as 'V hole-Col lars , and 
Whol e - Pulleys. Shafting Works, Drinker St . ,  below 147 

North Second Street ,  PhlIadelphla, Pa . 

To Manufacturers seeking foreign trade-A gen
tleman speaking Spanish, Portuguese.  and "French, seek � 

engageme n t ,  to traYe l ,  or for the CentennI al . Transla� 

tiona made . Box 2393, Boston, Mass 

For Sqle-A large quarry of fine li mestone on 
bank of Hudson Rtver, 44 miles from New Yor k .  Address 
E .  A .  Swain, 175 Broadway, New Y o r k .  

A Mech. Engineer by education , who is a com
petent draftsman and d esigne r .  and bas some practical 
e xperienc e .  wishes employment. Best TIeterenccs . Ad
dress M. E . ,  Jamaica Plai n ,  Mass . 

Piles-A sure cure. Sample free, post paid . A 
trIal Is  Its best advertlscment . Wonder Worker MedI
cine Company , Salem, N. J .  

Solid EmeryVulcanite Wheels-The Original Solid 

Emery Wheel-other kInds Imitations and InferIor.  Cau· 
tlon-Our name Is stamped i n  full o n  all our best Stand
ord Belting,  PackIng, and Hose . Buy that only . The 
best I s  the cheapest. New York Belting and PackIng 
Company. 37 and 38 Park Row. New York.  

For Sale, to Close an Estate- A Valuable Patent 
EvaporatIng Pan for Parlor Stove s .  For particulars , 
apply to Box 5� ,  noy , N. Y .  

),2,  1 ,  & 2 Horse Engines, $30, r,o ,  & $100 ; Boilers 
for sam e ,  $75 & $100.  T . B . J elJ'ery, �53 Canal St. , ChIcago . 

Steel Castiogs, from one lb. to five thousand Ibs. 
Invaluable where great strength and durab1l1ty are re
quIred . Send for CIrcular . Pittsburgh Steel Casttng 
Co . ,  Pittsburgh. Pa. 

Shingles and Heading Sawing Machine. See ad
v erttsement of Tre,·or & Co . ,  Lockport. N. Y .  

Latest and Best Books on Steam Engineering. 
Circulars free . F. Keppy, Bridge port, Conn.  

Manufacturen ! Send for illustrated catalogue 
of Best Belt Pulleys made . A. B .  Cook & C o . ,  ErIc , Pa . 

Shafting, whole or clamp Pulleys, best style 
Hangers .  5 to 8 cts.  per l b .  S . E . Harthan , Worcester. M s .  

Hotchkiss Al r  Spring Forge Hammer, !.Jest III tne 
market. PrIces low . D. Frtable & Co , New aaven, Ct. 

Water, Gas and Steam Goods-Send eight stamps 
for Catalogue,  containing over 400 tllustrations , to BaUey , 
Farrell & C o .  PIttsburgh, Pa . 

For best Presses, Dies, and Fruit Can ToolS, Bliss 
& W1Iltams ,  cor. of Plymouth and Jay, Brooklyn , N. Y .  

For Solid Wrought-Iron Beams, etc., see adver· 
tlsement. Address UnIon Iron Mtlls, PIttS burgh , Pa . ,  
t or Uthograph & c .  

Hotchkiss & Ball, Meriden, Conn., Foundrymen 
and workers of sheet m etal . FIne Gray Iron CastIngs 
to order. Job work soltelte d .  

Peck's Patent Drop Press. Still the best in use 
Ilddress "-110 Peck, New Haven . Conn. 

All Fruit-can Tools,Ferracute W'kB,Rridgeton,N.J. 

Amerioon Metaline Co., 61 Warren St., N.Y. City. 

For SOlid Emery Wheels and Machinery, send to 
the Union Stone C o . ,  Boston, Mass . ,  tor circular . 

Hydraulic Presses and Jaoks, new Rnd second 
hand. Lathes ana MachInery for Poltshlng and BulIlng 
Metals . E. Lyon , 470 Grand Street, New York . 

Spinning RIngs of a Superior Quality-Whitins
ville Spinning RIng Co . ,  Whitinsville, Mass . 

"For belt Bolt Cutter, at greatly reduced prloes, 
address H. B. Brown & Co . ,  NewHaven ConDo 

J titutifit jmtritau. 
Diamond Tools-J. DiCkinson, M Nassau St., N.Y. 

Temples and Olleans. Draper, Hopedale, Mass. 

R. J. W. can prepare gun cotton 
ing the formula on p. 282, vol . 31. Cone pulleys 
can bc proportioned by the rules !liven on p. 1SO, 
vol. 26.-.I!'. K. will find a recipe for cement for 
grindstones on p. 251, vol. 31.-W. C. will find a 
description of tl:le manufacturc of bicarbonate of 
soda on p. 125, Science Reconl for 1875 .-W. N. can 
proportion his safety val ves by the formulrn given 
on p. 303, vol. 29.-W. & Co. can produce a fine 
black finish on German sliver by UE ing the method 
described on p. 288, vol. 31.-W. J. W. will find dir
ections for gilding with leaf gold on p. 347, vol. 31. 

-J. F. Y. will find a description of sa,icylic acid 
on p. \l6, vol . 33.-C. �'. M. will find directions for 

relining cotton seed 011 on p. 11, vol. 3Z . -J.  E. J. 

will find directions for calculating the horse power 
of an engine on p. 33, vol . 33. This also answers 

J. McD. A cement for fastening leather on pul
ley. is describbd on p. 42, vol. 26.-T. H. S. can 
bl ue Iron by the process descrlbed on p. 123, vol . 

31.- B. S. S. will find directions for meltin g small 
quantities of brass on p. M, vol. 31.-F. P. will find 

a gO ' ld recipe for black ink on p. 92, voi . 33.-W. 

H. Jr.  will find a recipe for marine or waterproof 

glue on p. 42, vol . 32.-J. M. C. will find directions 
for gildir.g on marble on p. 59, vol . 30.-R. A. E. 
will find some excellent directions for painting 
carriage' on p.  308, vol. 33.-W. A. McG . wi ll find 
a recipe for yeast on p .  183, vol . 33, and one for 

baking powder on p. 123, vol. 31. -B. W. S .  wit! 
find di rection s for lay ing out a wind wheel on p. 
241,  vol . 32. -11 .  B. will  find a recipe for aquarium 
cement on p .  80, vol . 31.-0. C.  L .  will find direc

t ions for producing the Etruscan finish on gold on 

p. 303, vol .  33. -P. W. will find an answer to his 
query as to sizes of boilers on p.  43, vol. 3t -A . 
B. will find a description of Pharaoh's serpents on 
p. aUi, vol. 32. -R. T. W. will lind a recipe for in
delible ink for stamping on p. 129, vol . 28. Tbis 
also ans wers A. F. -W. P. will find directions for 
paintin g  outdoor work on p. 409, vol. 31. -W. L. S.  
will  find full directions for hurning co9.1 dust eco
nomically on p. 107, vol . 32. -If O. Y. will read 
the SCIENTIFIC A}IERICAN regularly, he will not 
waste his time over the perpetual motion non
Eense. -N. R. H.  will fiod a recipe for a dipping 
acid on p .  139, vol . 3 1 . - H .  R. will find directions 
for making a tar concrete sidewalk on p. 50, vol. 
32. -C. R .  will find directions for enamel ing the 
insides of iron vessels on p .  362, vol . 32. -E.  D .  J. 
will find a description of a depilatory on p. 302, 

vol . 32. -W. K. will find a recipe for scarlet ink 
on p .  200, vol . SO. -C. W. can fireproof shingles hy 
the method described on p.  280, vol. 2S. - F. R. can 
tan skins with the fur on by the process described 
on p.  233, vol. 26. -C.  J . can p reserve wood from 
decay by the process detailed on p.  319, vol. 31 . 
W. D . will find directions for making plaster of 
Paris on p. 399, vol . 211 . 

(1 ) D. L. says : 1 . I wish to construct a 
magic lantern for parlor use. I bave a pair of 3),2 
inch condensers, and I want to know if the ohject 
glasscs of a large opera or field glass will do for 
the magnifying lens. They a re two i nchcs in di
ameter, and achromatlc. A. Yes. 2. I have alEO a 
compound microscope. I should like to throw 
objects from It upon a screen. Can I attach it to 
my lantern ?  A. By using the lowest power ob
j ective you have, without the eyepiece, and plac

ing it and the object In the most concentrated por
tion of the light, you may be able to get a Email 
projection if your light is good. See p. 101, vol. 34. 

(2)  S. A. asks : 1 .  Can you give m� a reci pe 
for a lead glazing that will stand a white heat for 
hours ? A. The lead glazings are all  characterized 
by their easy fusibllity. You will have to look 
in some other direction for so refractory a glaz
ing as you describe. 2. Has there ever been any 
instrument for testing the beat used in burning 
stoneware ? A. Yes, various forms of pyrometer 
have been employed for this purpose. See p. 1SO, 
vol. 24. 

(8) G. S. T. says : In walling wells with 
timber, I find that the wood renders the water 
unwbolesome. Is there any remedy for it?  A .  

Yes, char the wood o n  i t s  surface. 

(4) C. T. C. asks : 1 . Is it true that benzine 
will dissolve india rubber ? A. Benzine dissolves 
caoutchouc but sparingly in the cold. Bisulphide 
of carbon is the proper solvent, but it a lso dis· 
solves readily in hot naphtha. 2. Can india rub
ber he colored ? A. Yes, by means of the aniline 
dyes. 3. WJ!l the benzine, when the solution is 
exposed to the air, evaporate and leave the rub· 
ber ? A. If an object be covered with either of 
these solutions as a varnish, on exposure to the 
action of the air the solvent will evaporate, leav
ing behmd the rubber as a thin pellicle. 

(5 ) G. P. W. asks : What proportion of fish 
glue shall I mix with common glue in making beJt 
cement ? A. Use 2 ozs. i,lnglass to every 4 ozs. of 
glue. 

(6 1\1. H. K. a sks : We solder rings with 
variou s kinds of precious stones in them, wit!' 
hard solder, by placing them on a block of metal 
while blowing on them. I claim that the success 
of  the operation is due to the mass and the con
ductivity of the block of metal, and that there
fore the best cond uctor of heat of equal size is 
the surest. A friend contends that it  is tbe mass 
alone, and that the poorer the conductor of heat, 
the better. Please state which is right. A. The 
mass and Its conductivity sbould both be taaen 
into consid€ration. 

Which will preserve ice the longer, of two ves
sels of equal size, etc., one which Is kept free 
from tbe water that results, or one which the wa· 
ter fills up, mingling with the ice ? A. The 
former. 

(7) J. McC. asks : W hat will prevent ani
line red Ink from fading ? A This cannot be rem
edied . Use some othfJr coloring matter. 

(8) G. E. E. says : I send you a specimen of 
graphite. It is at present impure. Is there any 
process for purifying it ? A. No. 2. Does a large 
deposit of it indicate the neighborhood of coal, 
lead, or emery ? A. No. 3. ConSidering the enor
mous consumption of plumbago, and the work
ing out of many graphite deposits, is an immense 
mine of it l ikely to become of any value ? A. 
Yes. 

(!J)  R. R asks : 1. What will preyent the 
colors running when carpets are washed ? A.Car
pets whose colors are not properly mordanted or 
fast cannot be washed without inj ury. 

How can I make a liquid ink eraser ? A. Oxalic 
or hydrochloric (dilute) acids, Ilnd sometimes cy
anide of potassium, are employed for this pur
pose. 

them in muriate of zinc (made by putting in mu
riatic acid as much zinc as it will  dissolve), and 
then dip them in a mixture of 3 parts tin and 1 
part lead. 

(18) G. W. S. asks : A friend contends that 
a locomotive exerts a greater power wben the 
crank is on the bottom center than when It  is on 
the top. I say tbere is no difference. Which Is 
right? A. You are. 

(1 9) M. H. says : I wish to build an oven for 
heating wagon tires. Can you give me an idea 
how to make it?  A. Build a circular trough with 
a fireplace on one side and tbe chimney over the 
top of it. The roof may be about 12 inches from 
the top of the trough, and should be of bars of 
iron, supporting bricks. In heating the tire, keep 
it covered all over witb wood or charcoal, and re
volve it in the fire as usual. 

(20) C. W. L. C. asks : 1. At what speed 
shall I run a smooth disk to saw cold iron and 
steel ? A. About 25,000 feet per mlDute. 2. What 
shall I use for belting to drive it ? A. Leather. 

(21) W. E. D. says : I have been using a 
s teel mill for milling brass screws. It was made 
of round bar steel ),2 inch in diameter, with a !s' 
bole d rilled in length wise to the depth of 1),2 inch
es. While ming the mill, it became heated by fria
tion, and I cooled it by pouring water on it. Wbile 
turning up a screw, the mill exploded with a 
sharp report : at the same time a puff of steam 
came out from the hole ; it blew out a piece nearly 
),2 inch long and about � the size of the mill. Wba 
was the cause ? A. Some of the water used In 
cooling remained in the hole, and the beat vapor
ized it ; the pin fitted the bole too tight to allow 
the steam to escape, and hence the explosion. 

(10) S. C. D. asks : 1. What apparatus is 
necessary for measuring the indices of refraction 
and dispersion of a specimen of optical glass, for 
calcul9 tion of curvature for grinding correct 
lenses ? A. It requires a circle graduated into de
grees and minutes, upon which is mounted a tele· 
scope similar  to the theodol ite, with cross wires 
in the eyepiece. A small table is attached to the 
objective end, EO as to move with i r : a narrow 
vertical slit illuminated hy sunlight is placed 10 or 
1 5  feet distant from the instrument. The tele
scope is then turned on the slit, and the position 
read off. Then a prism (made of the glass you 
wish to try , whose angles are known, i s  placed 
upon the table in front of the objective, and the 
telescope turned EO tbat the solar spectrum is seen 
at the posi tion of smallest deflection : and then 
the position is again read. From this the index (22) N. S . B. Jr . asks : 1 .  W hat kind of 
of refraction is determined. The dispersion Is wo::.d will make the best sled runners ? A. Lance 
found by observing the fixed lines of the spec- wood. 2. How sh all I bend them ? A. Boil them 
trum. 2. Should the edges of the disks be finished in water. 3. I have a pair of red ash poles 1 x 1� 

before or after grinding the lens ? A. Afte r. 3. inches, which I wish to make IBto runners by 
How is the roughing out for lenses of short radi- bending them up the l� inches way. Can I do EO 
us (concave) done, before applying the tool ?  A. safel y by boiling them in water for 4 or 5 hours ? 
The convex sides may he shaped by grinding off A. Yes. 
the edges on a liat tool until it neariy fits the tem- (23) C. says : We are building a steamboat 
plates . Th e concave side is ground on convex for buntmg and fi.hing purposes, to carrJ a party 
tools. Opticians who have different tools use of 10 or 12. Sbe is to be 50 feet long, 10 feet Wide, 
those of longer curves first. with 24 inch gunwales, with a flat bottom, and she 

(11) M. R. C.  S asks : 1 .  How can I cover must not draw over 8 to 10 inches water. Could a 
small twig�, leaves, and gauzy textile materials propeller be used in so little water, or should side 
with crystals resembling frost or ice ? A. Hot wheels he used ? A .  Side wheels would be prefer. 
concentrated solutions of gum arabic, white able for this case. Make them as large aM conve
sugar, alum, and chloride of ammonium (sal am- Bient, if they bave fixed floats. 2. What size of 
mon iac) are employed to produce these effects. 2. portable engine with horizontal boiler is necessary, 
How can I produce the appearance of icicles ? A. and what size of side wheels, to attain 5 or 7 miles 
Icicles may he imitated by means of pure gelatin per hour up stream ? A. If a portable engine is 
(isinglass) . used, it will be necessary to introduce gearing, EO 

12 F W B I h d ' 
as to get the proper speed for wheel shaft, in 

( ) . . . says : ave rna e some at- which case an engine rated at 15 or 18 horse pow er 
tempts to manufactu re sal soda from soda ash, by will probably answer, if sufficient boiler be given 
putting into boiling water all the soda ash It will her. 
take up or dissolve, carefully skimming off all 
the scum that ri ses, then taking it off to cool ; but 
before it beglDs to crysta l l ize, I carefully  turn it 
off and leave the sediment. This I repeat three 
ti mes, and get a clean and e1ear crystal, hut there 
seems to be quite a waste in the dark sediment 
left. Is this the best way to make sal soda ? A. 
Cru2h the crude soda ash into small pieces and 
calcine in a reverberatory furnace along with a 
quan tity of fine sawdust. Digest the refined ash 
for some time with clean, hot water (not boiling), 
draw off the clear liquid into rather shallow 
trougbs, and, by means of a proper ladle, remove 
the crystal from time to time. The residue is 
treated to reeOver the sulphur . 

(18) McC. Brod. ask : 'Vhat substance, 
when mixed with cane tops and corn tops (out of 
which and mold a compost bas been made) will rot 
or decompose the said tops,and thus give us a val
uable manure ? A. Disintegrate the vegetable fi
bers of the cane tops as completely as practicahle, 
and treat with a suitable quantity of good lime. 
Sulphate of lime will not answer. 

(14) M. L. W. asks : 1. What is the chem
ical composition of the mineral witherite, and 
what are its uses in the arts ?  A. Witherite is a 
carbonate of baryta. In 100 parts it contains : 
carbonic acid 22 '3, baryta 77'7. It is used in chem
ical works, in the manufacture of plate glass, and 
in France in the manufacture of beet sugar. It 
is also employed in the production of the rarer 
salts of barium. 2. Are any deposits of it found 
i n  this country ? A. It is not of common Occur· 
rence in the United States, but is found in consid
erable quantity near Lexington, Ky. , with barite. 

(Hi) J. A. H. says : The carrying boards 
under flour reels arc fiat, and consequently, in 
cold weather, with hot air inside and cold aIr out
side, moisture forms on the boards and clogs them 
w ith flour. Can y:m gi ve me a recipe for a var
nish that will retain its gloss under these disadvan
tages ? A. Varni!hing them would not rid you 
of t.he annoyance. It will be necessary for you to 
jacket them with some non-conductmg substance, 
so as to equalize as far as possible the immediate 
interior and exterior temperature of the boards, 
and thu s prevent the precipitation of the moist
ure from the warmer air within. 

(16)  J . W. T.  asks : What are the relative 
velocities of three planets whose orbits are to 
each other as 15, 19, and 12, in times which are to 
each other as 7, 3, and 5? A. If we understand the 
question aright, the answer will be 

15 19 12 multiplied by 
7 3 5 respect! vely. 

105 57 60 

(17) F. G. H. ask s : Will malleable iron rust 
when in water, or when exposed in a damp place ? 
A. Yes. 

r would like to know of a good process for tin
ning malleable and gray iron castings. A. Pickle 
your iron castings in oil of vit riol, then immerse 

(24) W. L. McG. asks : What has become 
of the report of the commission appointed by Con
gress for ascertaining the causes of explosions of 
boilers ? A.  The commission that made the experi
ments last season has decided, we believe, to keep 
them private until the whole series is complete. 

(2,) )  S. D. P. Jr . says : In operating a steam 
boiler, the firemen keep a bed of coal about 10 
inches deep. They claim to save coal over the 
plan of working a lighter bed, for the reason that 
it does not require stirring up so often, and there 
is, in consequence, less waste of coal through the 
grate. I will add that the draft i s  not very strong. 
The boiler is 4),2 x 12 feet, with 71 three inch flues, 
in hrickwork setting. A. It is difficult to give a 
general rule, as much depends upon the draft, the 
kind of fuel ,  etc. But if you have any doubts in 
regard to the correctness of your firemen's views, 
you can settle thQ matter conclusively in a very 
short time, by experimenting with fires of differ
ent thickness. 

(26) J. L. G. asks : Would it be practicable 
to set a boiler 500 yards from the engine, packing 
the pipes in sawdust ? A. It can be set at this dis
tance, If careful provision is made for draini ng 
the pipes. 

(27)  A. C. ask s : Will 16 sticks, each 1 foot 
in diameter and 8 feet long, make a cord ? In other 
wordS, what is the legal rule for measuring round 
timber ? A. I f you are buying the logs as timber, 
the general rule among Inmbarmen is to compute 
tbe cubic contents according to what the logs will 
square. In the case of cord wood, there is so much 
difference of opinion among measu rers, and such 
variety In the decisions of the cour ts, that It is not 
po�sible to tell you what the legal rule iM. 

(28) R. D. says : I can take apart, put to_ 
gether, and run one form of engine, but have bad 
no experience with allY other. If I applied for a 
license to run such a one as I und<Jrstand, would 
I be examined on engines generally (of which I 
know but little) or for the one I want to run ? A .  
The examination I s  generally intended to test th e 
candid a te's knowledge of the particular boiler and 
engine of whicb he desires to take charge. 

(2!J) A. S. says : I am informed that to 
measure the capacity of a vessel I should weigh 
�he water it will hold, and that for every 8 lhs. of 
water it will hold a gallon of liquid. Is this so ? 
A. This rule will give It rough approximation. At 
ordinary temperatures, the weight of a United 
States gallon of water is about 8 ·32 lbs.  

(30) C. R. says : A 10 inch pipe is laid on an 
Incline 300 teet long, and then a 20 inch pipe on 
the same incline. If we put a plug or a fire hy
drant on each pipe, glve them the same opening, 
and put the same sized nozzle on each,which nozzle 
wi!.; thrGw the farther ? A. The h y d ran t on the 
20 inch pipe should throw a little the farther un
der the circumstances, because the head required 
for velocity and friction would not be as great as 
in the case of the 10 mch pipe. 
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(31) J. L. W. asks : How can I prevent the 

twiBting of belts 7 A. By using a good quality of 
beltinll, Betting the pulley true, and lacing the 
belt even and Btraight. 

(32) G. W. G. says : 1. I am about buil ding 
a Bteam yacht 36 feet long and of 7 feet beam. Are 
there any objections to using iron for the hull ? 
A. We see no objection to using iron. 2. Of what 
thickness should the iron be ? A. About � of an 
inch thick, or less. 3. Would galvanized ir:m be 
the best ? A. G alvanized iron will be best on many 
accounts. 4. Would it be advisable to use side 
wheels ? A. If the boat is to be generally run in 
smooth water, side wbeels will answer well . 

(33) J. B. F. asks : What shall I use on the 
poin t of a Bmail drill to preven t it from clogging 
and heating, in boring copper, silver, and gold ? 
A. Lard oil. 

(34) R B. says : I sent you laBt June the 
dimensions of a tow boat I WaB bui lding. At her 
first trial trip we started out with 65 IbB. of steam, 
and made the run of 2 miles in 11 minutes, the pro
peller m aking 109 revolutions per minute, and the 
steam being cut off at !. of the stroke. She haB a 
been running and towing ever since, and has 
pro ved herself to be one of the best boats in Bal
timore. She has towed a tbree-masted schooner, 
laden witb 750 tuns of coal , 20 miles in 3� hours, 
and made the run back in 2 hourB. She has a 16 x 
16 incb square cylinder. Her dimensionB are as 
follows: Length 60 feet over all,width 14 feet,depth 
of hold amidships j feet. She draws 7 feet 4 inch
es water aft and 4 feet forward. Her propel ler Is 
6 feet in diameter. She cost about $9,000, complete. 
A. You Beem to have a very satisfactory and pow
erful boat. We are much obliged for your letter. 

(35) F. M. L. L. says : What kind of power 
is best for operating coal-mining machineB ? A. 
CompreBsed air or Bteam. 

(36 ) F. 'V. B. says : Wishing to build a 
dam and to put up a mill,  and having on hand a 
21 inch turbine wheel, I deBire to learn if, by suit
able gearing, I can use the wheel for the Bmall 
amount of work to be done, say not over 5 hours 
grinding per day, or from 20 to 30 bUBhels ? The 
head of water is from 20 to 25 feet. A. As you 
have a wheel tbat can exert more power than is 
neaded, you will scarcely experience much trouble 
in reducing the effect Bomewhat. 

(37) E. B. asks : \,\ hat is  t h e  best method 
of straightening stencil plates, after cuttin/l" the 
letters, so that they wil l  lay flat on the work ? A. 
Place each plate on a large block of wood, then 
straighten it with a Bmall block of wood and a 
ligbt hammer. 

(38) S. K. J . says : In your issue of J anu
ary 1, you speak of the conductor in Mr. Edison's 
experiments 110t requiring insulation, and eay 
that it may be wound round large bodies of metal. 
Will these bodies of metal, round which it is 
wound, yield the spark ? That is to eay, wlll the 
" etheric " fluid leave its conductor and pass to 
the mass of metal, and can the Bpark be obtained 
from tbe mass ? So alBo in the case where i t  has 
trailed alo og the ground,  or in the water : can the 
spark be obtained from the 

·
ground or the water ? 

Its practical application dependB on this very im
portant pOint. A. It is now generally believed 
tbat the " new force " referred to iB electriCity, 
consequen tly it Bhould be Bubject to electrical 
laws. Provided inBulatIOn iB good, we would, 
therefore, expect to obtain sparkB by induction 
from the bodies about which the wire is wound. 

(39 \  W. K. asks : What is the best remedy 
for leaks round the fl ues and seams of a steam 
boiler ? A. Caulk the leakB. 

(40) J. H. L. aSKs : 1. How are the electro
magnets in the Gramme magneto electric machine 
wound, to make the poles come in tbeir centers ? 
A. The armature coils are wound Beparately, the 
Inside end of one coil being connected to the out
side end of the one next fol lowing. Wires also 
lead from the junctions to strips of metal attached 
to a cylinder of Borne Insulating substance. The 
latter is placed on tbe armature axis. The COils, 
for what are called tbe " field magnets," are all 
wound one way, but the connections are so ar
ranged that north and south poles come on oppo
s ite sides of the armature. If coils  with like ends 
pointing in  one direction are put on a magnet, 
Bimil'!r poles will be produced at oPP<'Bite ends of 
the latter when tbe inside ends of the coilB are 
connected together and tbe outside endB joined to 
a battery. 2. Why could not the frame and mag
nets be cast in one piece, making the magnets of 
cast iron ? There would be no work on this part 
but to bore out the journals and cover parts in
tended for the electro ·magnets witb copper, thus 
savinI!" conBiderable cOBt. A.  They are now made 
that way. 

(41) R B. asks : Which is the correct way 
to connect a throttle valve on an engine, that iB, 
which end of the valve should take tbe Bteam 
first ? A. The steam should enter on the under
neath side of the val ve, so that  it can be packed 
whether the steam is on or off. 

(42) J. N. P. says : In an article in your is 
sue of January 29, the writer claimB that the 
breakage of band saws iB due to the saw being 
obliged to turn a wheel or pulley, which clluees 
friction, straining of tbe saw, etc. Could not that 
be very easily remedied by turning the pulleYB by 
a mechanical movement, independent Of the su w? 
A. The device mentioned is already in use. An
other and a beautiful device supplies the supple
mentary outer rim on the upper or loose pulley. 
Tbe friction of the supplementary rim is Bufficient 
to turn the loose or upper wbeel. But wben the 
lower or driving wheel is stopped suddenly, the 
upper or loose wbeei turns inBide of the Buppie
mentary rim, which effectually prevents the sud
den j�rk on a thin narrow blade, whicb causes 
most of the breakage. Another device IB to belt 
from the Bhaft of the driver to that of the upper 

J t itutifit �mtritlu. 
or loose wheel shaft, so that, when the lower shaft 
is suddenly stopped, the belt stops the upper one 
also.-J. E. E., of Po. 

(43) L. R asks : What is the best substance 
as a non-conductor of heat, which can be packed in 
a cavity in iron ? A. A mixture of % plaster of 
Paris and % alum is a good one . 

(44) O. H. Y. asks : What is the fastest 
speed at which it is safe to run circular saws ? A .  
Nine thousand feet per minute, that is, nearly two 
miles per minute, for the rim of a circular saw to 
travel, may be laid down as a rule. For example : 
Run a saw 12 inches in diameter, 3 feet around tbe 
rim,at 3,000 revolutions ; 24 inches in diameter, or 6 
feet around the rim, at l,500 revolutions ; 3 feet in 
diameter, or 9 feet around the rim, at l,OOO revolu
tions ; 4 feet in diameter, or 12 feet around the 
rim, at 750 revolutions ; 5 feei in diameter, or 15 
feet a round the rim, at 600 revolutions. Of course 
it  is understood that the rim of the saw will run a 
little faster than this reckonmg, on account of the 
circumference being more than tb ree times as 
large as the diameter. Shingle and some otber 
saws, riveted to a ca,t iron col lar or very thick at 
the center aud thin at the rim, may be run with 
safety at a greater speed. 

(4fi) E. D. E.  aSKs ; 1. What is the small
est Bhaft, 14 inches in length, tbat I can put in a 
steam engine, the cra n k being 2 inches long and 
the pressure on the end 600 I bs. ? A. Use a 1� inch 
shaft. 2. Wbat is the best iron for the purpose ? 
A. Low Moor iron or Ulster iron . 

(46) G. B. C. aSKS : Can you give me a good 
recipe for latbe cement, for holding small articles ? 
A. Use beeswax 1 oz., resin � oz., pitch � oz.; 
melt, and stir in fine brickdust. 

(47) D. L. R aBks : After a current of elec
tricity bas passed through an electro-magnetic en
gine and done its work, what becomes of i t ?  Does 
it not pass on in its circuit ? If it does, why wil l  
i t  n o t  r u n  anotber engine of same capacity ? A .  
The energy i B  absorbed in performing the work. 

(48) G.  S.  D. asks : 1. Will a magnet ,  
placed near a piece of  Iron or steel, impart its 
magnetism to the iron and steel to that extent 
that  an equilibrium between tb" two bodies will 
take place, and so tbat neitber w!il have any pow
er to attract the otber? A. No. If the iron or 
steel is free from magnetism, there will be attrac
tion ; if not, tbere will be attraction or repulsion : 
attract'on when unlike poleB are opposed, repul
sion in tbe oppOSi te case. 2. Will  an artificial 
magnet always retain its magnetism in full force, 
without any loss from any cause ? A. N o, unless 
special precautions are taken with regard to it. 3. 
Is an artificial magnet as strong as a natural one ? 
A. Artificial magnets can be made with power 
greatly exceeding that of natural magnets. 

( 49 ) T. P. says : Joshua Rose writes the 
most in tere&;tinll articles in your journal. This 
makes it a pity that he should Bay that, to divide 
the circumference of a ci rcle into 60 equal part., 
" we have only to divide the radius of our circle 
into 10 equal parts to get the required dIstance." 
A .  lli " Practical Mechani�m," No. XLI, the divi
sion of the radius of a circle was given as an aid 
to Betting the compaBseB approximately ; it was 
not intended to imply tbat by such a rule the (lom · 
passeB could be set correctly to the exact distance. 
We are obliged to T. P. and other correBpond
flnts for calling our attention to the matter. 

50 1 W. S. says, in reply to J. B. R ,  who 
a sked for a solution to clean articleB after brazing: 
I have succeeded by dipping, while hot, into a di
lution of Bulphuric acid In water. 

MINERALS, BTC.-Specimens have been ra. 
.eived from the following correspondents, ani 
uamined, with the results stated : 

G. H. S.-It consists mainly of sesquioxlde of 
Iron and si lex.-R. B. J .-It is argentlferous gale
na.-S. P. W.-Write to Professor C. D. Cope, Cor
responding Secretary of tbe Academy of Natura l 
ScienceB, Philadelphia. The petrefied wood iB not 
rare enough to be of much yalue. 

S. asks : \Vhat amount of flour of both 
gradeB iB contained in a bushel of good wbeat, and 
how much bran and other refuse ?-H. V. SOH : 
We get from a cow milk of whiCh the cream is of 
a lIght red color, as if there were blood in it. Can 
any one tel l me the cause and the remedy ?-G. W. 
C. asks : How can I repair a rubber comb ?-S. asks : 
Is there any veterinary college in America ?-H. G. 
H. askB : How can I make the ftexible composition 
of which toy heads are made, which looks some
what like vulcanized rubber ?  

COMMUNICATJONS RECEIVED. 

The Editor of tne 8CIENTIFIC AMERICA.N ae· 
lmowledges, with mucb pleasure, the receipt 01 
original papers and contributions u pon the folio'" 
!ng subjects : 

On the Ocean. By C. O .  
On Spontaneous G eneration. By S.  R. 
On Cleaning QhimneYB. By W. P.  E. 
On a New Motor. By A. F.  G. 
On the MiBSisBippi Jetties. By E. G. F. 
On the Life of Matter. By J. R. 
On a Pneumatic Tube and Carrier. By A. n. H. 

AIBo inqulrieB and anBwers from the followIog :  
B .  M . Jr.-C . P .  S . -J .  E . -W . S .  M .-J . L . -Z .  & S . 

W .  C .-C. D . -W . M . -A. B .  C . -R . K . -F .  C .  W .
N . Y . -B . D .  " . -N .  J . - F .  C . -.J. T .  B . -R . C .  N . 
w .  D . -J . Mc B .  S .-E . T .  D .  

HINTS T O  CORRESPONDENTS. 

Correspondents whose inquiries faU to appeal 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editol 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta
bUity of inventions, IU!signments, etc., will not be 
published here. All such Questions, when initials 

only are given, are tnrown into toe waste basket, 
as it wouid 1111 half of our paper to print them all; 
but we generally take pleasure in answering briefly 
by mail, if the writer's address is given. 

Hundreds of inquiries analogous to the followiog 
arc 8ent : " Who makes galvanometers, and what 
do they cost ? Who makes an economical rotary 
engine, and what is Its cost ? Who makes ice-ma
king machinery ? Who sells the best amateur 
prin ting press ? Who sclls barber's chairs ? Who 
sells agl icultural machinery ? Who makes m a
chines for tearing up tarred rope ? Who sells the 
G ramme magneto-electric machine ?" All such 
personal inquiries are pnnted, as will be observed. 
LD the column of " Business and Personal," whicb 
Is speclallv set apart for that purpose, subject to 
the charge mentioned at the head of that columr . 
Almost any desired in formation can in this way 
be expeditiously obtained. 

[0 F F I C I A L . ] 

I N DEX O F  I NVE NTI O N S  
FOR WHICH 

L etter. Patent oC the U nited State. were 

Granted I n  the Week E ndln", 
February I,  1876, 

A N D  E A C H  BEA R I N G  T H A T  DATE. 

[Those marre d  (r) are reissued pat< nts . l  

Annunciator, electriC,  E .  Gray . . . . . . . . 172 , 993 

Bale ti e , T. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 72 , 9 J7 

B ale t i e .  Burrow & N1chols . . . . . . . . . . . . . . . . . .  172 , R..J.!'l 
Bale tie,  J. C. Hieth mti!ler . . . . . . . . . . . . . . . . . . . . . . . . . 1 7� , 9a6 

Bale t i e ,  R. S .  SteRton . . . . . . . . . .  " . . . . 17Z , 8n7 

Bales, c h e C K  for, J. C .  Riethmtiller . . . . . . . . . . . . . . .  172 , 937 
Bathing apparatus,  D .  Jew e tt . . . . . . . . . . . . . . . . . . . . . 173 ,01 5 
B e d  b o ttom 'pri n g ,  W. R. Van Houghton . . . . . . . . .  173 , 090 

Bed bottom , spring, J .  C. Fish . . . . . . . . . . . . . . . . . . . . . 172, 9�7 

Bed , camp , F. A. Leavi tt . . . . . . . . . . . . . . . . . . . . . . . . . .  1 72 . 883 

B e l t  coupling. J .  K. P. Sh elton . . . . . . . . . . . . . . . . . . . .  173 , tl7d 

Belt stretc h e r . !" .  L. & W. S p i e s s  . . . . . . . . . . . . . . . . . . 173 . 077 
Bird cages . awning for , A. II. Mood . . . . . . . . . . . . . . .  l73, OlO 

Hoat, submari n e  torpedo, J. Jopli ng . . . . . . . . . . . . . . 173 , 01 8 

Botler explosions,  preventing , C .  "' .  Sulzbach . . .  1 7'2 ,898 
Bolt thread cutting machi n e ,  R. "-1'. Deely . . . . . . . .  172 . 8;')1 

Boot, Bennett & Barnard . . .  . . . . . . . . . . . . .  1 72 , 957 
Boot heels,  trimming, A .  McDowell . . . . . . . . . . . . . . .  172 , 8RIi 
Boots , nailin g , W. C ,  B udlong . . . . . . . . . . . . . . . . . . . . . 172 , 9t l  
Boot s o l e s ,  e tc . ,  screw wire for. E .  Fromentin . . .  172, !J90 
B ottle and j ug lo c k , .J . 'V . Robards . . . . . . . . . . . . . . .  t i3 ,O(i l  
Bottle- cork i n i:'  mach i n e , M .  S .  Valentin e  . . . . . . . . .  1 7;� , Oq:� 

Bottle  n e c k .  M .  S. Valen ti ne . . . . . . . . . . . . . . . . . . . . . . . 1 7:1 . 088 

Brick machi n e ,  C. S Bigler . . . . . . . . . . . . . . . . . . . . . . . .  172 , ";64 
B u t t o n ,  cuff, G. F. Sparrow . . . . . . . . . . . . . . . . . . . . . . . .  17� , 895 
Buttoner.  shoe and glove,  J .  A. Smith. . . . . . . .  1 72 , F.93 

Camp stool , W. G .  PhIl t DS . . . . . . . . . . . . . . . . . . . . . . . .  17B . 051 

Can noz zle , ofl , S. S. N ewt on . . . .  . . . . _ . . . . . . . . . 172,929 

Can.  on, J .  Kn owlden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173.023 

Can-sealing deylce. R. Wells . . . . . . . . . . . . . . . . . . . . . . .  173 , 093 

Can-soldering machine,  W. J .  G ordon . . . . • . . . . . .  172, 921 

Cane juice, extracting , A .  MitchelL . . . . . . . . . . . . .  173 , 039 

Car axle ,  S. & S. L. Hall . . . . . . . . . • .  . . . . . . . . . . .  173 , 000 

Car axle,  divided , 1 .  C. Plant . . . . . . . . . . . . . . . . . . . . . . . .  173 , 056 

Car brake shoe ,  W . H . Ward . . . . . . . . . . . . . . . . . . . . . .  172 , R�7 

Car c ouplin g, W. Bisbop . . .  • . . . 1 n , 958 

Car coupling . W .  Camp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  172 , 816 

f 'ar s tarte r ,  A. H. Crozier . . . . . . . . . . . . . . . . . . . . . .  172 , 9 1 5  

C a r .  stock, J .  R .  Mc Pherson . . . . . . . . . . . . . . . .  . . . 1 7 3 , 035 
Cars, trough for stock,  C M c In to sh . . . . . . . . . . . . . . .  173 , 0:3� 

Cars, yenttlat lng, E. E. Ha rgreave s . . . . . . . . . . . . . . .  173 , 003 

Carpet cleaner, C .  Elsasser . . . . .  . . . .  . . .  . . . . .  172 , 9 1 9  

Carpet tltr�tcher, H .  S .  'Vi n g  . . . . . . . . . . . . . . . . . . . . . . . 173 . 097 
Cartridge sh el l s , making, Frazi er et al . . . • . , . . . . . .  172, 853 

Casting chill,  moldboard, J. O l i ve r t r) . . . .  . . . . . . . .  6 ,896 
Chairs and stools,  base for, 'V. T. Doremus . . . . . . .  1 i 2 , 981 

Chair, invalid, C. B . Sheldo n  . . . . . . . . . . . . . . . . . . . . . .  , 173 , 071 

Chamher, por table, E. D eetz . . . . . . . . . . . . . . .  . . .  172 , 980 

Cheek h o x ,  res tauran t ,  A AI .  Putnam • • • . . . . . . . . . .  172, 892 

ClOC k ,  e l ectric,  I{ ' J .  �heehy. . . .  . . . . . . .  173,072 
ClockworK torped o ,  J . •  J opling . . . . . . . . . . . . . . . . . . .  173,017 
Clothes sLick and tongs, S .  Poole . . . . . . . . . . . . . . . . . .  172 , 891 
Coal bunker, L. C. S mith . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172 , 8�9 

Coal scuttle.  J .  Pfeifer (r) . . . . . . . . . . . . . . . . . . . . . . . . .  6, 898 
Colter, S .  T. Fergu son . . . . . . . . . . .  . . . . . . . . . . . . . . . .  172, R72 
Corkscrew, W. R. Clough _ . . . . .  . .  . . . . . . . . . . . . . . . .  172 , 868 
Corset, H. M. Chapman . . . . . . . . . . . . . . . . . . . . . . . . .  1 n . !l69 
Corset, l'l . J . C Vanof!l'trand . . . . . . . . . . . . . . . . . . . . .  1 i 2 , 90 1  

Cotton piCKers,  su p porte r f o r ,  W .  J .  Lynch . . . . . .  173, 100 

Crank speeder , .J .  D. Hazlet . . . . . . . . . . . . . . . . . . . . . . . 1 7 ) , 005 

Cream tartar. mal- ing,  J .  W. Haas . . . . . . . . . . . . . . . . .  172, 999 

Crolon all .  a p p ly I n g ,  J .  W. E lliot . . . . . . . . . . . . . . .  1 72 , Ril 

C ul inary vessel ,  H. H. H u ntley . . . . . . . . . . . . . . . . . . . .  172 . 857 
Cultivator , N. C. Col e . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172 , 869 

Culttvator sweep . e tc . ,  E. Balman (r) . . . . . . . . . . . . . 6 , 887 
Curry comb, F. D. Baker. . . . . . . . . . . . . . . . . 172. P4R 
Curry comh, C. W Saiali e e  ( r) . . . . . . . .  6 , 900 
Cur tafn rollers, cord guide for,  T .  N o onan . . . . . . . .  172 �89 

Cutlery . tabl e ,  J .  D. }'rary . . . . . . . . . . . . . . . . . . . . .  l i 2 , 87·1 
Cuttmg apparatus.  C. '''heeler, Jr . . . . . . . . . . . . .  17:, , 094 
Dam l er. W. C u l veyhouse . . . . . . . . . . . . . . . . . . . . . . . . . . 17<! , 9 1 4  
Digger, potato,  W .  Peebles. . . . . . . . . . .  . . . . . . . . . .  . 1 72, 826 

Door spring A .  A. Stimson . . . . . . . . . . . . . . . . . . . . . 1 73 . 0S0 
Door spring attac� ment,  C .  E .  lf il ler . . . . . . . . . . . . .  1 72 , Q87 
Dress shield,  F. W ittram . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 72 , !)-11 
Dr il l ing m a c h i n e ,  rock . Ball & O wen . . . . . . . . . . . .  I n . 9� 9  

E a v c s  t r o u g h  � a n g e r ,  A b b o t t  & Trissler . . . . . . . . . .  172 , 84 1 
Eaves tron g h ,  wooden, N .  M . Mi ller . . . . • • . . . . . .  173 O:�7 

E l e e t roplat i n g ,  cobalt ,  1. Adams • •  T r  . . . . . . . . . . . . . .  1 72 . :':62 

Elevator, hytJrau l l c ,  T. St('bins . . . . . . . . . . . . . . . . . . . . .  172 , 8!ltl 
Elcvator,  mortar and trick , F. Barn€ t t  . . . . . . . . . . .  1i2. 9;)O 

Embos!:llng machi n e ,  J. Steinlein . . .  . . . . . . . . . . . . .  1 7 2 , "31 
E n gi n e  and water w h eel , S. Lucas . . . . . . . . . . . . . . .  17;� , 030 
Engi n e ,  d i r {' ct·acting st eam . 'V. H .  W il c ox . . . . . . .  1 72, H;�9 

En�ine g oyp rnor, s t e J m  M. W. Shapley . . . . . . . . . . 1 7 8 , (j69 

E n � h] c ,  pnrtahl e steam , H. �1 . Durphy . . . . . . . . . . . . 1 7 2 , 9 1 6  

E Il 5!in88 . vJd ve f o r  d i rect a c t i ng, C .  H ogprs . . . . . .  17 .� . (lG;3 
Rn v clope . J . S .  "',.oodworth . . . . . . . . . . . . . . . . . . . . . . . .  172, 9tl2 

EYapora ' or,  C. W. & E. A. J on e s . . . . . . . . . . . .  . .  173 . 01 

Evaporalor. C .  W. and E. A. Jones . . . . . . . . . . . . . .  173 . 0 16 
Eyeglass,  C .  C. Parke r . . . .  . . . . . . . . . . . . . . .  172 . 932 , 173.O!\O 

Fare h o x ,  C .  T. A r m strong . . . . . . . . . . . . . . . . . . . . . . . . .  172, 94J 
Fat s ,  e tc . , rendering, W .  E .  An dre w  . . . . . . . . . . . . .  1 72 , 9�2 

Fene e , portahl e ,  A. TOdd . . . . . . . . . . . . . . . . . . . . . . . . . .  172 . 8N 

Ftlters,  c o n strnction of, J .  F. Crease 1 72 , �4!l 

Fire arm, breech - loading, Anson & Deeley . . . . . . . . 1 72 , g.1:� 
Fire cscape , J T .  Cowles . . . . . . . . . . . . . . . . . . . . . . . . . . .  172 , 971: 
Flag st ff h o l der, Pincus & Hart . . .  . . . . . . . . . . . . 1,3 , 055 

Floats,  manufacture of, L. B. Benton . . . . . . . . . • • . .  172, 9:')f, 

Flour and meal b o l t ,  Shgel & Graham . . . . . . . . . . . . .  17.1 , 074 
Flower pots. makin g .  L. A. McNell . . • . • • • • . . . . .  1:�,820 
I"lutin� Iron, F. R. Sutton . . . . . . . . . . . . . . . . . . . . . . . . .  173, 082 

Fount and brush for liquids, 1 .  M .  Rose . • • • . • • • • •  Jj� . 064 

Fracture apparatus ,  C. R. Parker . . . . . . . . . . . • . . • • • •  1 73 , 051 

1 55 
Fruit dryer, J. J .  Yuncker . . . . . . . . . . . . . . . . . . . . . . . . . 173 , 099 

Furnac e .  cupola,  E .  Voisin . . . . . . . .  , . . . . . . . . . . . . . . .  172 , 886 

Furnac e ,  hot air, J .  F. Pease . . . . . . . . . . . . . . . . . .  1 72 , 890 

Furnace, slag, treating , J. Player (r) . . . . .  6 , 894 
F u rnacct door fra m e .  e t c . , J .  C. Langland . . . . . . . .  173 , O'J8 

Game board , .J . Endcrharter . . . . . . . . . . . . . . . • . . . . . . .  172 ,918 

Gas tap , F .  S t .  J.  Jones . . . . . . . . . . . . . . . . . . . . . . . . . . .  172 , 881 

Gate, L. F. Wl'aze e . . .  . . . . . . . . . . . . . . . . . . .  172.852 

Gate, E .  C .  O p p e n h e i m  . . . . . . . . . . . . . . . . . . . . . . . . . . .  172 , 9:30 
G en e rator, Rcctional s eam, B. D ensmore (1') . . . .  6 , 893 

Gigging machiuc.  Geruer & 'Yorlfe l .  • . . . . . . . . . . . .  I n , � 9 l  

G l assware , manufacture of, T .  B .  Att erbury . . . . .  172 , !I46 

G l obe holder,  H .  B. Sti l lman . . . . . . . . . . . . . . . . . . . . . . .  172, 832 

Grain binder, U. 'V . Nichols  . . . . . . . . . . . . . . . . . . . . . . .  172 , 045 

Grain hinder,  C .  A. Postley . . . . . . . . . . . . . . . . . . . . . . . .  1 7 2 , 933 

Grain dryer, C. B .  Stacy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173 , 078 
Grappling Il O O k ,  B e e m a n  & PhIfer . . . . . . . . . . . . . . . .  1 7 2 , 95t 

Grate a n d  hot water heater, c. D. Han-·er . . . . . . .  173 , 004 

G reellll O u � e  rufter,  }'. A .  Lord . . . . . . . . . . . . . . . . . . .  173 , 02� 
G u n  cotto n ,  c t c  . •  mak i n g ,  F. Greening . . . . . . . . . . . . 172 . \Hj5 

Gun ,vi p er,  E. )l c l .  U rrgg . . . . . . . . . . . . . . . . . . . . . . . . . .  172 , 996 
IIair curlc r . U .  I .  Hopper . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172 , 855 

Ham c ,  W. 11. Kirksey. . . .  . . . . . . . . . . . . . . . . . . .  " .  173 , 022 
Hame, A. !,�. W ea k e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173 . 092 
Harn e s � ,  B. H .  Cross . . . . . . . . . . . . . . . . . . . . . . . . . . 1 72 , 978 

Harness clasp or coupling,  Salmon & C ogswell . . . 1 73 , 066 
Harr o w ,  J .  :\1 . \Yhite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17:l , 838 

Harvt:'8ter,  A. U. Brese (r) . . . . . . . . . . . 6 , �'�� 

Harvester guard Hnger , )1 Stone . . . . . . . . . . . . . . . . . . 173, 081 
Han'ester rake, J. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . .  17 l , �52 
Harvester r a k e ,  S. 'V .  �lorrisoll . . . . . . . . . . . . . . . . . .  173 , 0-l� 
Harvester rake, J .  F. Sciherling . . . . . . . . . . . . . . . . . . . 172, 102 
liar loader, W .  Cook . . . . . . . . . . . . .  . . 1 ' 2 , 972 

Heater and fLter, feed water, J. A rmstrong' (1') . . .  6 891 

H i n g e .  spring, J. G. Reynolds . . . . . . . . . . . . . . . .  _ . .  172 , 935 

IIod,  D. Nolan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  172 , 888 

Hors e feed . manufactur i n g ,  II . II . Be ach . . . . . . . . . 17� , 863 
H 0 8 e  L o u p l in g s ,  clamp for,  O .  T .  Bal l e  . . . . . . . . . .  172 . 9d 2  

I r o n i n g  apparat u s ,  'V 1 l t.' !:!  & A d a m s  . . . . . . . . . . . . . . . . .  173 ,096 

.Jaek, l ifting, H. W . Cornell  . . . . . . . . . . . . . . . . . . . . . . .  172, U73 

. J aeks,  l ifting,  J .  O .  Joyce . . . . . . . . . . . . . . . . .  172 , 924, 172 , 925 

Knitting mach i n e .  J. H. Vinton . . . . . . . . . . . . . . . • .  , .  172 , 940 

Knitting lIIuchine, circular, 'V. Fran z . . . . . . . . . . . . .  172, 989 

Knitting ma.ch i n e ,  rotary, O. Twomll ly . . . . . . . . . . . .  173 .086 
Lam p , J . K .  Bick s . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . .  172 , 923 

Lam p ,  S h erwin & Hoople . . . . . . . . . . . . . . . . . . . . . . . . . . .  17:3,073 

Lamp, street,  P.  S.  U n d erhill  . . . . . . . . . . . . . . . . . . . . . . 178 , 087 

Latch , revel sible knob . B. Erhe . . . . . . . . . . . . . . . . . .  172 , 920 

Latc h ,  reversible knob, C. S. Je nnings . . . . . . . . . . . . 172,8�O 

Lathe centering dC'- i c e , .J .  E. F. Lel and . . . . . . . . . . .  1 73 , 027 

Leather, waterproofi n g .  :\1 . Bird . . . . . . . . . . . . . . .  172 , 908 

Letters . fo rm i ng PCl  fora ted, I<obertson & Pearce 1 i 3 , 06 2  

L o c k  combinati o n ,  ,,' . ll . B a c h t e l  . . . . . . . . , . . . . . . . .  17'2 , S05 

Luc k for doors, J e n k s  & Pease . . . . . . . . . . . . . . . . . . .  1 7� , 859 
LocI\: for drawers,  e tc . ,  W. H. Taylor. . . . . . . . .  172, 899 

L o om l l' t -off motlon . G. E. Taft. . . .  . .  . . . . . . . . . .  172 , 833 
L o o m s ,  rewinding warp in. L. J. Knowles . . . . . . . . .  172. !126 

Lubricator, steam cyl i n d er , E. M c C o y  . . . . . . . . . . . . . 1 73, 032 

M e a t ,  preserving, A. H e t z e n . . . . . . . . . . . . . . . .  . . . .  1.2 , 878 
�Iedical composition , )1 .  J .  Rogers . . . . . . . . . . . . . . . .  172 , 828 

�Ietal surfaces, ornamenting. L. B. Smith . . . . . . . 172. 894 

Meter.  Iluld,  T. W. Lune . . . . . . . . . . . . . . . . . . . . . . . . . .  173, 024 

�Ii l k  pan cover, A. F . �Iorgan . . . . . . . . . . . . . . . . . . . . .  173,041 
�l il lstone and spindle.  reversibl e ,  H . D. Colem a n  17� , 847 

Mineral wool,  J .  Player (r) . . . .  . . . . . . . . 6 , 958 
�l 1ning coal ,  e t c . ,  machine for, J .  Gullicher . . . . . .  172 , Fl75 

M�tering machin e , C. S. Benjamin . . . . . . . . . . . . . . . . .  1.2 , 955 
Mold board.  J. Oliver (r) . . . .  . . . . . . . . . . . . . . . . . . . . . . .  6 , 897 

M otor , E. Anthony . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  172 , �)()j 

:Nail plate feeder , Leach & Dearborn . . . . . . . . . . . . . .  172 , 860 

Newspup e r tlle,  H .  S .  Nob l e . . . . . . . . . . . . . . . . . . . . . . . .  173.047 

Nut lock, S .  A. B rum baugh . . . . . . . . . . . . . . . . . . . . .  172 . 960 

Nut lock,  F. W .  Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . . 172 . 967 

Nut lock , J .  T .  Parks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  172 , RU 

Nut lock and bolt, Deeds & Toole . . . . . . . . . . . . . . . . . 172 , 870 

Organ, reed,  J. R. Lomas. . . .  . . . . . . . . . . . . . . . . . . .  172 , 884 

Ornamenting surfaces, M. J. M c C o l l  . . . . . • . . . . . . . .  172 . 8 1 8  

Pan lifter, G .  'V. Conrade . . . . . . . . . . . . . . . . . . . . . . . . . . .  172 , Fl48 

Paper bag machi n e ,  Josett anq Ross . . . . . . . . . . . . . . .  172 , 0 1 9  
P a p e r  barrels,  m o l d  f o r  making, E .  Hu bbard . . . . . .  172 , 856 

Paper cUp an d  welgb t ,  J. Cain . . . . . . . . . . . . . . . . . . . . .  172 , 963 

Paper biuder,  temporary , W . Chase . . . . . . . . . . . . . . .  172 , 96� 

Pcncil holder,  lu mber, O. C leveland . . . . . . . . .  172 , 867 

PenCil ,  pocke t ,  M. Salford . . . . . . . . . . . . . . • . . . . . . . . . . .  173 , 065 
Pencil,  pocket,  D .  ::\1 . Somers . . . . . • . . . . . . . . . . . . . . . .  173 ,076 
Pick.  J .  T. Fewkcs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  172 , 964 

Picket stak e .  W. A .  Durrln . . . . . . . . . . . . . . . . . . . . . . . . 172 , 917 
Pillow sha m ,  Knight amI Abb o t t .  . . . . . . . . . . . . . . . . . 172 . 859 

Pin, safety.  A .  V. Sargen t  . . . . . . . . . . . . . . . . . . . . . . . . 1 73 , Ob7 

Pi p e ,  tobacco ,  H .  n. S t e p h e n s o n  . . . . . . . . . . . . . . .  173 . 079 

P i t c h e r ,  L .  B. '''"oolfo l k  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173 , 098 
P i t man . J .  D. N i x . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173,016 
Pi tnnll or c o n n e c t i n g  rod , ('lastfc, R. Adams . . . .  172 , 903 

l�l u n t el' a n d  plant sctter,  L .  H .  Page . . . . . . . . . . . . .  173,04� 
Planter, corll , A. C. Kent . . . . . . . . . . . . . . . . . . . . .  173,020 
Plo w .  W. A . •  J e n n l n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173 , 01 4  

Plow, sidc h l l l , J .  N e f f .  Jr . . . . . . . . . . . . . . . . . . . . . . . 1 72 , 928 

Plo w ,  sulky.  J. Putt y son . . . . . . . . . . . . . . . . . . . . . . . . . . .  172 , 825 

Pneumatic Bignal,  'Y" . E.  Prall . . . . . . . . . . . . . . . . . . . . .  1 � 2 , 934 

Poke, ,J . P .  Olp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  172. 823 

Post drl vcr,  J.. 'V. Norton . . . . . . . . . . . . . . . . . . . . . . . .  1 i �l , 048 
PresR , baling,  Cam pbr l 1 a n d  King . . . . . . . . . . . . . . . . 172 , 265 

Pre s s ,  steam d r y i n g .  S. Swart . . . . . . . . . . . . . . . . . . . . .  173 , 088 
Printing a n d  e m b o� sing skirtR, H. J. DaYi es (1') . 6 , R92 

Printing pres!<,  C. B. C o ttrelL . . .  . . . . . . . . .  1 7 2 , 974 

f r i h t i n g  I n k  a ppara t u s ,  C.  B .  C ottre l l . . . . . . . . .  172, 975 
Printing Ink apparatus,  S. D. Tucker . . . .  . . . . . 1 7 3 . 085 

Prope l l e r  shaft 8 ,  e t e . ,  ra i si ng . Atkinson et al . . . . 172 , 9t5 

Pum p ,  W .  D. Baxte r . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  1 72 , 842 

Pum p .  bilge,  'V . "- . T urnbull . . . . . . . . . . . . . . . . . . . . . . 172 , !lOO 
P u m p ,  steam . J .  �Iat hl ei'on . . . . . . . . . . . . . . . . . . . . . .  173 , 031 

Punching and e l l t t i n g  machi n e ,  etc . ,  H. 'Visle r .  172 , 840 

nail road rai l j o i n t ,  A. B. Ibb o t s o n . . . . . . . . . . . . . . . .  173 , 012 
Hail road r a i l � ,  treat ing,  A . •  J.  G ustIn . . . . . . . . . . . . . .  172 , 998 
Hanroad Sig-I Ull ,  F. C ulham . . . . . . . . . . . . . . . . . . . . . .  172 . 979 

Railroad � t gnal , .1 . D. H u ghsOD . . . . . . . . . . . . . . . . . . .  173 , 008 

llailroa "1 l i e .  A . •  J. L eveq u e . . . . . . . . . . . . . . . . . . . . . . . . 171 , R6 1 

[�ai lroad tim e sign a l ,  II . H. Ford . . . . . . . . . . . . . . . . .  172 , 873 
Hak e ,  han d , .E .  Brow n . . . .  . .  . . . . . . . . . . . . . . . . .  172 , 866 
Hak e .  horse hay , M . C .  Burr . . .  . . . . . . . . . . . .  . . .  17�� , 961 

. Refr igerators . J. F i n k . . . . . . . . . . . . . . . . . . . .  172 , 985, 1�2 , 98 6  

R e i n  h o l d e r ,  E .  B .  G u i ld . . . .  . .  . . . . . . . . . . . . . . . .  172, 997 

H n n n i n g  gear, G. 'V . G i l m ore . . . . . . . . . . . . . . . . . 172 , 992 

Safe , k i t c tl ell .  G .  'V . Bollenbacher . . . . . . . . . . . . . . . 172 , 909 
Saw, scroll . .J . and W. F .  Barn es . . .  . .  . . . . . . . .  1 72 , 95 1  

� a w  t c C t l l .  s e t t i n g .  L .  O .  Orton . . . . . . . .  172 . 931 
�cnles , I J l a t f o r m , W. \V . Reynolds (r) . . . .  6 , RRS 

l-'(Taper , roa d ,  I! . A. Haw . . . . . . . . . . . . . . . . . . . .  I n , R76 
Separa t o r .  grit" 'V. M . •  Jackson . . . . . . . . . . . . . . . . . . . .  173,013 

Se w i n g  m a chine plates,  Caner a n d  Sloan . . . . . . . . . 1 'j2 , 966 
Sewing- m a c h i n e  t read l e . E .  J . 1 u rner . . . . . . . . . . . .  172 , 835 

Shears, T. H n m phri e s  . . .  . . .  . .  173.010 

Shears . revoh i llg, n .  W. Drely . . . . . . . . . . . . . . . . . . . . 172 . 850 

Sheet metal . cutti n J! ,  .J . �L .Jay . . . . . . . . . . . . . . . . . . . 172, 879 
S h u t t e r ,  metall i c ,  "\V . H. H a v e n s  . . . . . . . . . . . . . . 17' , 922 

S kI m mer a n d  fork. E .  E .  Flagg . . . . . . . . . . . . . . . . . . . .  172 , 988 
S m o k e  bell s ,  making,  J. S. & T. B. Atterbury ( r) 6 , 886 
Speaking tube annunciator, J. R. C reigh ton . . . . .  172,913 

Spoke·t e n o n i n g  machi ne , J .  G. Peace . . . . . . . . . . . .  1 7 3 , C52 

Square and bevel , carpenter's,  E. Simonin . . . . . . .  172 , 938 
Square , tinner ' s ,  D. H. M etcalf . . . . . . . . . . . . . . . . . . . 172. 821 
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Stairs, Stewart and ConwelL . . . . . . . . . . . . . . . . . . . . .  1';2,830 
Stave-cutting machine , Burns and Was8 . . . . . . . • . .  172,962 
Stench trap , L .  Brandeis . . . . . . . . . . . . . . . . . . . . . . . . . . .  ITJ.865 
titencn platc, S. W .  Heese . . . . . . . . . . . . . . . . . . . . . . . . .  173.058 
Stool scat, n . . 1Y . Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173.044 
Stove sull furnace , J. F .  Qu1mby . • • . . . . . . . • . • . . . • 173,057 
Stoye, base·burnlng, E .  Smith (r) . . . . . . . . . . . . . . . . .  6 .890 
Stove funnel attachment, H. Vatter . . . . . . . . . . . . . .  173 ,091 
Stove grate . G. R. Moore . . . . . . . . . . . . . . . . . . . . . . . . .  172.822 
Stove . on. E. H. Blood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173.101 
Stove pipe joint. D .  H .  Brownlow . . . . . . . . . . . . . . . . .  172.844 
Stove, base·huTulIlg, E. Smith (r) . . .  . . . . • • • . . • • • .  6,889 Stove fire· back wall , J. C .  Burdin . . . . . . . . . . . . . . . . .  172.912 
Sugar carrier, movable ,  A. Mitchell . . . . .  , . • • . . . . . .  173,038 
Surveying instrument, Schneider and Kraft . . . . • •  173,068 
Snspender and other loops, J. 1V. Bradley . . . . . . . .  172 ,959 
Swarm box, A. Harbison . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173,002 
Table. folding. G .  K . HoIL . . . . . . . . . . . . . . . . . . . . . . . .  173.007 Table. Ironing • •  J. Closs . . . . . . . . . . . . . . . . . . . . . . . . . . .  172.970 
Tablet , writing, J .  H. Hodder . . . . . . . . . . . . . . . . . . . .  173 ,006 
Tag and sea l ,  combined. E. A. Locke . . . . . . . . . . .  172.927 
Tcaching penmanship , copy for, A. A. Connolly 172,971 
Telegraph coupler, G. F. Green . . . . . . . . . . . . . . . . . . .  172,994 
Tl'n t ,  F. A. Leavitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  172 ,882 
Thill coupling, W. U. Hanby . . . . . . . . . . . . . . . . . . . . . . .  1 i3.001 Tiuncr'lS tire pot ,  J.  H. 'Vhitlfng . . . . . . . . . . . . . . . . . .  173,095 
Tire upsetter. C .  H .  Heynolds . . . . . . . . . . . . . . . . . . . . .  173.060 
Tobacco, etc . ,  stripping, D. H. Hull . . . . . . . . . . . . .  173,009 
Tobacco pipe , H .  B .  Stephenson . . . . . . . . . . . . . . . . .  173,079 
Tongs for coal , etc . •  L . •  J .  BaldwIn . . . . . . . . . . . . . .  172,906 
Trap. lIy. D. S .  Kidder . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  113.021 
Treadle, Barllj um and Dial . . . . . . . . . . . . . . . . . . . . . . . . .  172 ,953 
Treadle ,  H .  Heese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173,059 
Valve, pressure . �' . A .  Cramer . . . . . . . . . . . . . . . . . . . .  172 ,9'j7 
Val ve, rotarv, J .  F .  Sweet . . . . . . . . .  " . . . . . . . . . . . . . 173 .084 Vehicle ,  Mackel. band for , J . G .  Letter . . . . . . . . . . .  173,026 
Vehicles . side bar for, E .  J .  Spronl' . . . . . . . . . . . . . . .  172.939 Vessels ,  ballasting, .J . A. Bidwel l .  . . . . . . . . . . . . . . . .  172 ,gm 
Wagon t on�ue, F. Larson . . . . . . . . . . . . . . . . . . . . . . . . .  173,025 
'Vash bcnch, J. B .  Fellows . . . . . . . . . . . . . . . . . . . . . . . . .  172, 983 'Vaslling machine , Camp and 08terhout . . . . . . . . . .  172,964 
Watch case spring. ! .  N .  Hopkins . . . . . . . . . . . . . . . . .  172.827 
Watch . stem-winding. A. Ph1llppe . . . . . . . . . . . . . . . .  173 .053 'Vateh cannon pinion .  Hunter and Moseley . . . . . .  178,011 
'Yatchman' s  time detector , A. Meyer . . . . . . . . . . . .  173,086 
'Vater closet valve , J . .E. Boyle . . . . . . . . . . . . . . . . . . .  172, 843 'Vatcr pressure regulator, E .  Hays . . . . . . . . . . . . . . . .  172,877 'Vax leaves . tool for ycinlDg, M . •  J .  McColl . . . . . .  172,819 
'vcn� ,  ventilating drh'en ,  J. Suggett . . . . . . . . . . . . .  173, 108 
Wheel or pul ley, E. Brown . . . . . . . . . . . . . . . . . . . . . . . . .  172 . 910 
Windmill . W. F. Mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172 . 885 
Windmill , E .  S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173 .U75 
,Vindow washer, A . .  J. Mosher . . . . . . . . . . . . . . . . . . . .  178,043 \Yindow weather strip, .J . S .  McIntire . . . . . . . . . . .  173,034 
Wrench . J . •  1 .  Grant . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  172 . 8.54 

DESIGNS PATENTED. 
8 , !l:3Ii . - F A !'<f . -S .  M. Dudley, Detroit , MIch . 
8 , !137 . -LoCKET . - G .  " ... . Gil l , Phtladelphta, Pa . 
� .9:�� -BADGE .-J .  �'. Naulty . Phil.delphl •• Pa. 
� . !l:�!) to 8 , 941 .-ToBACCO PIPES .-L . Nax, Phila . ,  Pa . 
S , !H2 . -G LASS D ISHES .-.T . Proeger, Ptttsburgh, Pa . 
H , !I-t3 .-ClGAR STAND.-''" .  E .  Ryder , Stng Sing, N. Y .  
8 , W·L - B u E A STPIN S ,  ETC .-C . T .  Sloan , New York city . 
H . !145 . - '!' Y PE . -D .  W. Bruce, New York city . 
� .9 16 . -CA RD HECEIVER.-G . E .  Hatch . East Cambridge , 

}[ass . 
H , !l n . -FuRNACE BRIC K . -G . H .  Nott, Hyde Park, Mass . 
H , II-tS . - S A D]}LE Cl.rp .-M . Seward , New Havell , Conn . 
H . H-i9 .-ARM C1LURS .-M. Sulzbacher, New York city . 
S . 9� . -ADvERT I 8rxH CARD.-.J .  P. Thomas, N .  Y. city. 8 , 951 .-TEA SET .- ,\V. C. Beattie ,  Taunton , Mass . 

SCHEDULE OF PATENT FEES. On each Caye.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 0 
On each Trade mari e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2;J 
Un tlling e.ch application for a Patent (17 ye.r.) . . . .  $I ;J  On Issuing each original Patent . . . . . . . . . . . . . . . . . . . . . . . .  820 
On appeal to Examlners·in-Chlef . . . . . . . . . . . . . . . . . . . . .  810 On appeal to Commissioner of Pa.tents . . . . . . . . . . . . . . .  8�O Un application for Rel.sue . . . . . . . . . . . . . . . . . . . . . . . . . . .  830 
Un filing a Dlsclalmer . . . . . . . . . . . . . . . . . . .  · . . . . . . . . . . . . . .  S10 On an application for Design (3li ye.rs) . . . . . . . . . . .  810 
Un application for Design (7 years) . . . . . . . . . . . . . . . . .  81 ;J On applic.tlon or Design (14 year.) . . . . . . . . . . . . . . . . .  $30 

CANADIAN PATENTS. 
LIST m' PATENTS GRANTED IN CANADA, 

January 28 to Febru&ry 5, 1873. 

5 . 63� .-H . Varner. Mon treal. P .  Q. Fruit g.therer. 
Jan . 3 1 ,  1876 . 

5 .633.-E . Bartlett, Renfrew. Onto Machine for digging and picking pot.toes. Jan . 81 . 1876 . 
5 . 6M . -B . and C .  Hickox .  Br.ntford . Onto Bre •• t Iron . 

Jan . 3 1 ,  1876 . 
5 . 635 . - P .  Will iam •• Detroit, Mich . ,  U. S. Wagon body 

and hay rack . .J an. 31 , 1876 . 5 . 636 .-F. Bramer, Little Falls. N. Y. ,  U. S. Wheel har· 
row . Jan . 31 , 1816 . 5 .637 .-F .  S. M.lIoch, Brockvllle . Onto Rounding .nd straightening metallic rods. etc . Feb . 2, 1376 . 

5 , 63S .-L. and J .  Gaft'ney, Osgoode, Ont . ,  et al. Combi· nation and burglar-proof lock . Feb . 2.  1876 . 5 . 639 -A . J .  �lllllkln . Smith's F.lIs. Unto Shirt bo.om. 
Feb. 5 .  1876 . 

5 , 640.-C . E .  Carpenter, Syracuse , N. Y . ,  U .  S. Side pl.lter . Feb. 5. 1876 . 
5 , 6 1 1 .-G . n .  Littl e .  Peabody. Mass . • U .  S .  Injector 

and ejector . ��eh. 5 , 1876 . 
5 ,642 .-C. A. Shaw, Boston, Mass . ,  U .  S. Nan-cutting 

maclline. Feb . a ,  1876 . 
6 , 643 . - J .  L .  Whiting. Boston. Mass .• U. S. M.klng 

brush handles . Feb .  5, 1876 . 
5 . 6 4 1 . - W .  Pearson. Philadelphia. Pa . .  U. S. Hosleryscwing machine . etc . Feb . 5 .  187tl . 
5 . 6-15 . - W .  VU8sie, Hamtl ton . Onto Lamp holder for sewing machi nes .  Feb. 5, 1876 . 
5 , IH6 . -P .  K .  Dederick ,  Albany, N .  Y . • U. S. Wire bal· ing tie . Feb .  5, 1876 . 
5 , 6-l7 . - W .  T .  N ichols, Maywood, Ill . ,  U. S. Road 

scraper . Fch .  5, 1b76 . 
5,643 . - E .  D .  Wright et "I . . Springfield. Vt .• U. S. Lamp 

chimney. Feh . 5. 1 876 . 
5 , 6 t9.-F . U. Farnham , Hawley, Pa . , U. S. Glove fast· 

ener. Feh . 5. 1 8iti . 
5 . 6,;0 . - C .  Corby . London . Onto Nut lock. Feb . 5 . 

Uri;) . 
5 , fi!i 1 .-W.  T . Doremus, New York city, U. S .  

ha:ow . Feh . 5 , 1576 . 
5 , 652 . -C .  Eo Patrlc .  Springfield. Ohio . U. S .  

<l r i l l  and scedlng machine .  Feb. 5, 1876 . 
5 , 653 .-E . Curtiss. Findley. Ohio. U .  S. Cider mill . 

Feb . :'i, 1876 . 
5 . 6 5 L ·-- H . Pl'efontalne , :Montreal, P. Q. Hand blower. 

Feb. 5.  IH76 . 

5 ,655 .-E. Fisher, Kincardine, Ont o Machine for cut
t ing boiler plat e .  Feb. 5, 1976 . 

5 , 656 . - S .  Warrick, Montreal , P. Q. Steam enline . 
Feb . 5. 1876 

J eitutifte !mtrieau. 
5.657 .-A. J .  GrUHn. Lowell. Ma • • . •  U .  S .  Hydro.carbon burner .nd gas gener.tor . Feb .  5. 1876 . 
5.658.-N .  Seibert. San Francl.co . Cal . .  U. S. Lubrl· cator . Feb . 5 . 1876 . 
5 .659 .-J .  J. Hathlnger. Hyde Park . M ••• . •  U. S. Car

pet .weeper. Feb . 5. 1876. 
5.660.-J . L. Whiting. Bo.ton. Mas •. , U. S. M.klng bru.hes . Feb . 5 . 1876 . 
5 . 661 .-H . Dls.ton . Phll.delphla. Pa .• U. S. Hand .aw 

and handle .  Feb. 5. 1876 . 

�d\1trli�tmtnt�. ----- -------- ._- -----
Back Pae;e - - - - _ - $ 1 .00 a lin e. 
I o side Page - - - - - '7 5  cents a llne. 

Engravin(18 may head advertisements at the same rate 

pcr liIM, by measurement, (Uj the letter press. Advcr 

tisements must be received at publication ofJlce a8 
early as Friday morning to altPCM in next iasu.e. 

W t d To Manufacturers and Patentees-Use
an e ---ful patented articles for manufacture. .ultable for .ale by h.rdware de.ler.. Ca.h will bel.aid 

���X¥i�t�ar�r ::!��Cl C��� ��Ift��r,�IW.' y �ddre8s . r .  

LESSONS I N  MECHANICAL D R A  WING,
By Professor C .  W. MacCord. This excellent se· 

��i;?k'}¥F\�"l��"R�'bf�a :J�'i:l���Ji���·!������� 
�[;2C�I�;:.r:ll':]�y.rn';��:C::d �f:t'���:.!��er�����"ri'd:ll� 
����};eafleP:;ts<;,� , d�:fn�� °k% �����dsf:ei�����e'n\� 
f::r�n.yo+��d8e:t�� ��ri����:yS��� �0���t��3[n�aE:��: tratlon. for all de8crlptlon. of drawing • •  nd will form 
the most 1,aluable treati8e 1¥:.,on the subject ever �ublished

l �CiOiMIif6 'fgr�fttcA1 ��'ii�'U��*� �ltT:'�e \�-structtons will be worth to the possessor far mure than 
the yearly cost of the paper. which I. only $5. The serle. w1ll be 1Ilu.trated by probably not less lhan !\OO speCial engrav ings ; .d<led to which w1ll be the many plates and 
engraylngs of the finest examples of machinery and en· 'tfneerin� works, contained tn the regular t ssues of the 
SUPPLEMENT.  The lear's nnmber. of the Snpple
ment will , it i8 expecte , contl\in not less than 2 ,(0) en
gravings, and a vast amount of readtng and useful scten. 
lltt'N�fzrc��I.O�·Pa��b���Pt��w 'fo�leaJlngl�����:: 10 cent. . To be h.d of .n News Agent. throughoutth 
world .  �DECALCOMANI� 

, �! P�';��'��:�ltf;��!�o,:t:� t��"ne� 
. aod beautiful art. Rent post-paid for 10 ct,. 100 a�8 ' 1 l1 plct urt>8, 60 cts. Tbey are Heads. Lalldl'lCRpt"fI, Animals, Birds, I nBects, Floweu, Autumn Leaves, Cornie FIgures, Ao. 

They eRn be 811.8i1y transferred to any articl e  MO a8 to Imltde the 
most beautiful pAintio(. Ahlo , 6 bt'tt. utl ful GEM CH R O M O S  
ror 10 eta. ; 60 for 60 ct8. Agents wanted. 

Addrel'8 �. 1.. PATTEN '" 00., 162 WI lliam Street, New York. 

DEVICE FOH TRUING. SHAPING, AND SHARP-
fectr��!f :���bW 0� .S{?�(�l:17�teel·cJ.I:"1!h�ia�f-

Ladl'eS can m.ke $5 . day In their own city or town. Address ELLIS M 'F 'G  Co. , Waltham, Mass . 
THp�I��l��N 1rd�!:'EJ��� �b�£�WestPY�:fi�I���K 
'-I"'HE L ATEST AND BEST COMBINATION Sash Lock and Fast,ener. It lo�ks both the upper and lower R •• h of the Window with one Rod . Agent. Wanted and High t. tor Sale .  Address 
__________ B:,,:-. F I::;CJi��. ColumDu •• O . 

I)REDHING AND DITCHIN G M a CHiNERY The late8t, most extenSive, and successful macht-
��:re JIr��l�lsr:����lt�r.:�:�ig�i�� ��::t:u�����: o�!��� tton. and economy By M .  A .  Briesse, M .  E .  A most 
r:1�e;le{:.t s�I�N.'tW��P6e A"���I��03 st81>p't�tCh;"[' C��� 8. Price 10 cents. '1'0 be h.d at thl. office and of .11 News Agents , 

A MACHINIST, WITH $5,000, C A PABLE O F  managtng men and manufacturing specialties, can 
• ecure a prOfitable Intere.t In an old e.tabUshed bouse now doing • large trade. Address MANUFACTlJ RER. care of American Engineer,Balt1more . 

Pond's Tools. 
ENG I N E  LATHES, PLANERS, DRI t.L8, &c. 

L �(H1MO� �a���u." W �:;'';:��e
� ' Ji�!;:' Succe.sor to 

A B
6

gro.cope for Ftfty Cents by Mail . 
T�8�n�lcato���2���rl!!��!?��?Pc�;r.te 8S the costly ones. Rooml heated by furnaces or stoves are almost Invariably 80 dry a8 to be damaging not only to health but to lurnlture. Some people tal<e the conse· quences, others keep water on the heater. The Hygro,cope .hows at a glance whether the air I. too dry or not . AGENTS W A.NTED. CUlI:MICA.L HYGBOSOOPlI: Co • •  Phll •• 

IMPORTANT FOR ALL CORPORATIONS AND MANF'G CONCERNS.-Bllerk'. Watchman'. 

moW�n �W�'i.���in�l��l�a�:o'\"�::a::llh�om����f .� tlon. of hl8 beat. Send for clrcul"". 
J. E. BUERK, P. O. Box 979 .. Bo.ton, Ma ... N. B .-The .ult against Imhaeuser '" Co •• of New York. 
�::e ���:���m�lce�a��ln;f¥::'6�e���' & 1!,:>.c:��!�ff� lng, contrary to the order of tbe Court. and e.peclally the clock with a .erle. of springs In the cover. and marked 
�1��S ?ri'lrl�g\;�4on �<;;�:t!���'Il�:·J'8afl �N ����I 
..tnD" to l"w 

Todd & Rafterty Machine Co. 
MANUFACTURERS OF 

The celebrated Greene Variable Cut-Olr Engine ; Lowe's Patent Tubular and Flue Boiler. ' Plain Snae Valve Sta· tlon.ry<Hol.tlng. and Port.ble Engines. Boller. of .1. kind • .  �team Pump •• Mill Gearlnlr. Shafting. &c . •  Silk 
1�-:n?:��:'th��r:fi.fv��"M:���;.���ln�md'o�:�!��I�: 1st ' s  Tools , for Judson's Governors and Stop· Valves ; 
�,:-r�"E�ttoll�,,;gr� AJg�A�lrif'W��� .��'\f-l\3k� : WU1{KS PATERSON. NEW JERSEY 

BOIs�lil4 s �ilGIHII a&rdiner's p&t. Centring i Squ&ring AU&chmen\ 
F O R  A L L  P U R P 0 !il E S . 

FOR 
iT Cheap . •  Imple, durable .  and effective . .Al UTHEB. 

LIDGEH WOOO M 'F 'G  C O . ,  165 ,'eor["St • N .Y 

(0 LO .... ROLL ED  
� S HAF TING . .  
The fact that thl • •  h.ftlng has 75 per cent greater strength, a finer finish, and is trner to gage, than any other in use.renders it undoubtedly the most economical. We are also the sole manufactUrers of the CBLEBRATED COLLINS' PAT. COUPLING, and furnish Pulle)' d ,Hangers, 

:��i!c��I��e�08t approved Jb�'l,!s lr�'tJ�U��M�d on 
Try Street. 2nd and 3rd Avenues. Pittsburgh 'Pa 190 S. C.nal Street. Chlc.go. lll. • .  

IF' Stock. of thl. Shafting In .tore and for sale by FULLER. DANA., & FITZ, Bo.ton. Mass . OEO. PLACE & <;0 . •  121 Cn.mber. St .. N .Y . PIERCE & WHALING. Mllw.ukee. Wis. 
P A T E N T  

:!��!!:�§:ne���J!!'��!!�J 01llng Saw Arbors . and other wood· working machinery S A. WOOD'S MACH[NE CO" 1 91 Liberty St N Y ' Send for Circulars , etc. 67 Sudbury si'. , Boston . I-IOUSEHOLD ORNAMENTS. By G eo rge M Hopkin. .  A raper containing directions for the 
��;�,�a:du��:::t °Of at��e�!rl��i:�� �teb�����U�fO�j;gJ� but finished in hnitatlon of bronze ware, including vasee, 
�fgt�r���:!;���San�a��������e�;, �hae�k:;:ldfe��Ch��:,�s6 Illustr.tlons. Price 10 cents. Contained In SCIENTIFIC AMEHICAN SUPPLEMENT No . 7 . To be had at this oIDce .nd of all News Agen ts . 

pr Send for Pamphlet and Sample of work . 
Improved SoUd Steel Cutters for 

��d�li�s c?:de����l w��u���:d by the 
B. C. MACHINERY CO.t 

Battle Creek. Micb 

BloWBrs 
FOH Al l  Pu r poses 

The C H E A P E S T  
and BEST now in use. 
A LL WARRANTED. 
EXETER M A CHINE 

WORKS, 
Sole Makers, 

UO Congress St , 
Boston, MOBS • 

STEAM BAND SAW 
AND VENEER-CU'I'TING MILL. 

186 to 200 LEWIS ST . • foot 5tb & 6th St •.•  E .  R . . N .  Y 
Alway. on h.nd. FULL STOCK of SEASONED 

Hard-Wood Lumber 
AND CHOICE FIGURED VENEERS. 

The LARGEST STOCK I The GREATEST 
VARIETY I The Lowest Prices I pr Enclose Stamp for Catalogue and PrIce-List. Orders bv mail promptly and falthfnllv executed . 

Water WheHls. 
More than four times BI many of Jas. Lelrel ·. 1m. 

��t:�\'; ���m'i. oJ:��I�� than any otber kina. 24 sizes made, ranging from 
IDj ��"ifo'lt���� every 

INDIA RUBBER , For Inventors and the Trade. made into any pattern 81  .hort nottcet bY F. H .  HOLTON. 45 Gold St . • New York Established n 1860. 

THE UNION IRON MILLS, Pittsburgh, Pa,
The attention of Engineers and ArC'ilitects Is called 

to 01lr Improved Wrought-Iron Be.ms .nd Girders (patented) , tn whtch the cOIrDound welds between thp stem and lIanges. wblch have proved so (,bjectlonable In the old mode ofmanufacturlng,are entirely avoided. We are pre· pared to furnish all sizes at terms as favorable as can be 
g������ �:���;�� C��� J:I�"nrl&�.i'i.mra�Ntf.�;;�g���� 

TH E  CENTENNIAL INTERN ATION AL EXHIBITION OF 18i6 .-Tbe full Rlstory and Progre •• 
��:��1�����!t���s ��ss ag�o���s gcJfo�IY��'e e����gf:b�! objects. are gl · ·en weekly In tbe SCI Etoo TIFIC AYERICAN SUPPLEMENT .  Terlns. $5 for the yea r ;  .ingle '0-pies 10 cts To be had at this oIDce .and of all news agents. All the back numbers . from the commencement on January 1 , 1876, can be had . Tbose who desire to possess a complete .nd splendid Illustrated Record of the Centennial Exn08ltlon. should have the SCIENTIFIC AMERI
CAN SUPPLEMENT. 

R . .... STATE &:; CO., Springtleld, Ohio. 

COMPRESSED AIR MOTIVE POWER.-For 
fol sfJiriW!flijjgf l��Ifj�l�e�&�li�f��E��� 2��;�tr 
���,,2Lg�g:�rl�ls �;��:v���s a�f s:�eG�t'h��:r¥���ee1 Works , with dtmentltons. etc . 
With Diss lon' s 

Saw8. 

Sold bv Hardw.re Trade. LANGDON MITRE BOX CU . •  Millers Falls. MBSS . r:r- Send for Clr· cular. 

FOR CHARLIE'S PRESENT. 
Get the TOM THUMB TELEGRAPH. put up In neat nttle boxes containing working .ounder. telegraph ap
paratus, battery. key, wires. and chemicals, complete, re.dy for operation . Price 13.30. with full directions . 
Can be seen in practical operation at the U Scientific 
American" offl.ce, 37 Park Row j at Packard' s  Business College . 805 Broadway ; and many other pl.ces. Besides telegraphtng, many beautifUl experiments can be made , 
.uch .s the magnetIC curve.. electric light. lifting weights , making compasses . magnetizing knives, elec� 
tro-pl.tlng. &c. F. C. BEACH & CU . • makers. 246 Canal St. , near Center St . , New York . 

Bollinger's Patent 
Turbine 

WATER WHEELS AND 
Mill Machinery. 

JF J:4"or Circulars , address 
YORK M A N U F ' G  CO . •  

York, Pa. 

HOME-MADE TELESCOPES.-Directions for their constrnction, with engravings ahowing the 
\'r':>r"{V'eW:�g�!?l���ooJt!�n�e�n���!�bl'i." ·N �Y1 �WCI��� TIFIO AMBRIOAN SUPPLBlrBNT, to be had at this Office , and of all new • •  gent • .  CDS T H I S  MOUSTACHF. prouucc<I b y  the usc or DYKEB BKARD EuxtR w i thout injury, or will • "(1<" forfeit ilOO. Safe ond Mure. With (u l i  dirC'Ct'oB 

. po�tpnld. 25c. A .  I. .  S"flTII Ii Co . •  AIl'tf', Pala· . tine I I I .  N. R. For :l H F. A \' Y  G ROWTH use . 1, 1 ., .. " " n _ ., . ; "  ... " " ,.. , i"., 'h l" oftN'r, 

ELLIPTICAL GEARING. By Prof. C. W. MacCord. of the Steven. Institute of Technology . 
:��sl��nh�f��fa:�gf:';t .  A ;;�s: 181�:�t:�d C�XnCt�i;�J 
tn · · Sctentt11c American Supplement, "  No . 2. To be had at this otfice, and of all news agents .  

D ISSOLUTION-CHIPMA N, HOSMER & CO. The X"rtnerShlP heretofore exlstln", between N .  P .  
��t��8�nder�n����e�e�n �is����;>J�' �'. ���ht�pr��� will cont.lnue the buslnes8 .t his OIDces. 637 F St . •  W •• hIngton . D. C.-W.shlngton. Jan . 26 . 1876 . 

Machinery of Improved Styles for making 
SHINGLES, HEADING AND STAVES. Sole makers of the well known IMPROVRD LAW'S PATBNT SUINGLB AND HRADINQ SAWIJoTG MAOHINB .  For circu· lars. addre.. TREVOR & CO .• Lockport. N. Y. .P I H II T O O L S  For Machinists, Jeweler8, Engra.vers. Watchmakers. Amateur •• and others. Also . a dne a •• ortment of File 
�� ::;J:�e��"e:�g���. at FRASSE & CO .  ·S. 62 Chat-

IRON BRIDGE BUILDING-A complete de-
per:����f���'or�rra��ml�:�::BMg���nlha��:l��t�', �ad 
:e�fl..fo���t,;I��3 ?: ���� ' I ,T2�n a�:fta�nlciE��ftI� AMERICAN SUPPLEMENT. 10 cents per copy . To be hall .t thl. oIDce. and of all new • •  gents . 

CENTENNIAL DRILL CHUCKS ARE A SUe
) CESS. They hold 1-64 to � In . •  nd warr.nted. Sent by mail . prep.ld. tor f4 .25. Send for new reduced Price List of Lathe .nd Dr1ll Chuck R A. F .  CUSHMAN. Hartford. Coan . 

BEAUTI F U L  EVER-BLOOM I N G  

R O S E S 
Strong Pot R08es. oultable for Immediate fiowerlng. sent safely br man, postpalrl . Five �plendld vsrietfeR , 

Rll labelerl .  8!,. 12 do. $2, 19 do. 83. �8 do. 84, 33 do. 83. � or 10 cent. each . •  ddltlonal . one M it lr
nitlcent Premium R08e to ever,.' dollar's wortb CIrdpred. Send for our new GUI DE TO ROSE C U L
TURE • •• a choo.e from over 300 finest 80rts . We·are the largest Rose· Growers In America. and the only ones sllowing purcha.8ers to make their own ltelections. �8t-
L86�'1�'W Jo�����e'b1ow����"#e.1' HG�o�l��:e.tt. Co . •  Pa. 

H II W  B O O K S . 
C PONS' ENGINEERS' & COXTRACTOR8' 
o Book of Prices of Machines. Tools. Ironwork, and Contractors' Matcrlal. for 1876 . Thick 4to. 544 Pp • •  $8 . 
PHYSICS OF T H E  ETHER. By S. T. Preston. 8vo, cloth . JO. 

PROGRESSIVE LEf' ONS IN APPLIED scmNCE . P.rt 3 .-T' ,gonometry . Vision , Surveying InstrUIDp.nts. By Edward Sang. Engrrlt'ings. 8vo. cloth. ,1 . �5. 
D ESIG�IXG BELT GE ARING. By E. J C .  Welch . 8vo, paper . 20 cent • .  

• * * Descriptive Catalogue sent m ail:free . 

E. & F. N. Spon .  446 Broom e Street, N .  Y. 

QN THE CAUSES O F  KNOCKING IN HIGH P8EBSURE ENGINES .  By Joshua Hose . W!th 
N ne �:ngravings . A vt' luabl e practical treatltl� Price 
�O cents . (Jontatned In Nos. 1 and 2 of , .  Sdentific Am£>rlc.n Supplement ."  to be had at this oIDce, and of aU news agents . 

PERFECT 
NEWSPAPER :FILE 

--:0 :--

mr::zi!��ha::t;�:n:;N:is.f:!s t::�r;��:n�;'T�p��-;esd and price reduced. Subscribers to the SCIENTIFIC AMR· RIOAN and SCIENTIFIC AMERICAN SUPPLBMENT can be .unplled for the low price of $1 .30 by mall. or $1 . �5 .t the 0,'�hoMf��d'"1'�ERrc1'N . • ���r�i�t�es k !����:&���r every one who wishes to presp.rve t.he na.per. 
Address M: U N N & C O . ,  

Publishers " ScIENTIFIC AMERICAN." 

© 1876 SCIENTIFIC AMERICAN, INC.



Founded by Mathew Carey, 1785. 

BAIROJS����CATALOGU[S 
Now Ready, New Reviled Editions. 

Catalolrue of PRACTICAL AND SCIENTU'IC BOOKS
' 

published by Henry Carey Baird & Co. 8vo . , 96 pages . 
Catalogue of a choice collection of PRACTICAL, 

SCIENT I F I C .  and EOO�OlIIC BOOKS . 4to . 
List of Books on STEAM AND THE STEA�f ENGINE, 

MECHAN I C S ,  M ACHINERY, a.nd �;NG[NEERING. 4to. 
List of Important Books on METALLURGY, ME

TALS.  STRENGTII OF MATERIALS, CHEMICAL ANALYSIS, 
ASSAYING , etc .  4to . 

A Clltlllogue of Books on DYEING, CALICO PRINT
N G .  COTTON and WOOLXN MANUFACTURE. 4to , 

List of Books and Pamphlets on the CURRENCY, 
the FIN A N'C E B .  POLIT ICAL ECONOllY I aud KINDRED SUB
JEOTS . 4to . 

:::r Any or all of the above valuable Ca.talogues wil l 
he 'lent by matI gratis, and free of postage, on appUca
tion. 

tr We arr, now recelvtng and keeping In stock the 
most import 'nt ENGLISH AND AMERICA.N �OIENTIFJC 
BOOKS as they are published, and are prepared to furnish 
them or  t,o give inf ormation in regard to all American 
an<l ForeIgn publlcotlons In this department of lttera
ture . 

HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELL1I:RS AND hIPORTERS, 

___ .. _ .. _ Sl 0 W �LN U!'.8TREE.!�hlla'Ielpilla. 
$4 O N I. Y  W l'l" i1 N HI KS-W ITHOUT N "' M K� $9.  SIEND UB 1'H): N.lYIES 

ftud Po,.tt Othec addres� of � IJetsons wkh $4, 'lud we will qend 
po" t pahl (to /ttly address) /t Hulid ,"iHw\' U C" "e Open l<'aceWatcb 
med i u m  .� il.e IIUti a !l(nt timer. H i lver Vest Cbain, Curh Ullttern, 
me, l i u m  size tOW:A.TCH match . i l .  Watch 
u n,t Chaiu �db for $ 1 0, warranted . 
We "('IHi h,v Ex·  pres!! C .  O .  D. 
wh " 1 L  ! la IlLC� : l lLrl ;')U ,'0' 1 1 1 "  are "Pllt  with order. Ralance collect 
n o  , 1  .. 1 i n' I',\' . We .�t>Oft full plate i shot HC" oh'cr" mling 22··100 
�::���I;:;����I ::�':'!t �I;�;d \;,:' I'!�r:�:�(:� , ��'��i'� �isk�'

a
r�d�l::�8 ��rlc!: • , . , . ' , " . .  . ,  " n  n , . ! " , ;  .. " ,  T I l , .  Hrox 'lll:� Ilnd 294-. 

STEEL CASTlNGS. 
SoUd anll Homogeneoul Guaranteed tensile strength, :Ill 
tuns to square Inch . An Invaluable substitute for expen· 
sive forgtngs. or for Cast Iron requiring aTeat, ltreDirth. 
Send for ctrcular and price list tt> CHESTER STEEL 
';lASTING CO .• Evelina St .. Phlla<l�IDhl8. Pt., 

CELEBRATED FOOT LATHES. 
Foot Power Back·gearE."d Screw 

Lathe8, Small Hand and Power Plan· 
ers for Metal , Small Gear Cutters, 
Slide-rests, Ball Machines for Lothes. 
Foot Scroll Saws. light and heavv. 
Foot Circular Saws . JUMt the 
thing tor amateur� and arti · 
8ans, Selhng everywhere . Send for 
llInstrated Catalogues 

N .  H. llALDW I N' ,  Laconla, N. H .  

PAT EN T SCROLL S A WS. 
Our specialty i_ Scroll and  Band Saws . Over 300 Ma· 

chines in use. SITPERIOR TO ALL AND LESS PRICE. 
CORDESMAN, EGAN & CO . ,  

Cor. �nd & Centr�l Ave . . Clncl· nat.! , O .  
THE 

Bi[elow En[ine, 
The Cheapest and Best Portabl. 

Engine offered to the Public 
PrIce, 4 Horse Power . . . . . . . .  f300 . , 6 ' I I I  • • • • • • • • 400 

7 . . . . . . . .  475 
8", I '  . . . . . . . .  MO 

12 I .  • • • • • • • • 725 
15 . . . . . . . . 800 

Price of Stationary Engines : 
Wllhout BOilers. � H?fse P��er

: : : :  
. . . .  : : : : : :'f�\ 

i to 8� Horse Power . . . . . . . .  225 
12 to 15 I I  U • • • • • • • •  800 

Send for Illustrated Circular 
dnd Price List. 
H. B. B IGEL O W '" CO., 

New Haven, Conn. 

SCREW PROPELLERS, THEIR SH AFrS AND 
FITTINGS. By Hamtl ton W. P�ndred, JlLE.  An 

able trea.ttse, shewing the pr.eaent practice , its advan-
;�f�:t�g�e:.

e
��i iJN��Hme!:Mlh%�ir�fJp���: 

M E N T .  To be had at this office, and of all new. agents. 
FOR- SECOND HAND MACHINERY-Apply to S. C. 

HILLS, 51  Cortlandt �t':.e_et_,_N_ew York ., ____ _ 
KstAbU.hed in 1861. 

L O V E J O Y , S O N '" C O . ,  

ELECTROTYPERS and STEREOTYPERS, 
1� Vandewater Street, New York. 

B IG PAY to sell our RUBBER PRINTING STA.MPS. 
Terms free. TAYLOR & HARPER, Cleveland, O .  

S C I E N C E  R E C O RD 
Fc:»r 1S?6. 

---0- -
SCIENCE RECORD Is 

a splendid book of 600 
pages, published an· 
nually, about the 15tb 
of .Jannary. lllustra
ted with many engra
vings. Price $2.50. THB Volume for 1876 
will be puhllshed about 
January 15th. Its con. 
tents will embrace the most Interesting Facts and Discoveries In the various Arts and Sci
ences that have trans-
�I��

d 
y���

n
!x�?M�:

c
r,; 

one view the General 
the followtng Departments : ��_Of the World 
CHEMISTRY AND METALLURGY 
MECHANICS AND ENGINEERING 
ELECTRICITY, LIGHT, HEAT SOUND 
TECHNOLOGY, THE USEFUL ARTS ' 
�g1t6'u\'"d-C9EHORTlC ULTURE ' 
RURAL AND HOUSEHOLD ECONOMY 
lII ATERIA MRDICA.", THERAPEUTICS ' HYGIENE NATURAL HISTORy AND ZLJOLOGY,' 
��J�����<fGY, TERRESTRIAL PHYSICS, 
GEOI.OGY AND MINERALOGY, ASTRONOMY, 
BIOGRAPHY AND NECROLOGY. 
Every nerson who desires to be well informed cont""l'n. 

ng the Progress of the Art. and Sciences Ihould have a copy of SOIBNC!: RECORD for 1876 . It wflJ be a most In. 
��eW

I&�,i's��.x�I���ltt���r�'. 
and .hould have a placern 

600 pages Octavo . Handsomely Bound Many Engrav 
Ings . Price $2.50. Sent, post· paid , on receipt of price. 

All the preceding volumes of SCIENCE RECORD 
may be had separately at $2,50 each, or $10 for the 
live voIUl:I'.!ls, 1872, 1873, 1874, 1875, and 1876. 

MUNN & CO., PtrBLISHER8, 
IJ7 Park Row, 

New York ottr. 

C L A R K  &, C O M P A N Y ' S  
PATENT SELF-COILING, REVOLVING STEEL SHUTTERS 

��'b8� :::a
l
!�O��I'i.

d �I�f�t: %�:��lo:���s�I���j)
r 
�a

er 
����I!"'I::'�����u!

h
:�d�I:rE W��d� �Yt���to� 

Store Fronts, Private \ouses, olcel, andScbool Partltlonl, claR.,s sbutters are self· acting require no macblner} 
or balance weights I and cannot get out of order. They are handsome In appearance, �nd are the best and cheapest 
shutters In the wor d .  Are tltted to the new Tribune Bulldlnl,' Delaware and Hudson Canal BulIdlnlh' Manhattan 

:�A
I
�:�'nt.;'r��� �i��7e:Jl���!ihl�e"c�: �i�{;e 

f
��r1a�" 

In ally use In every principal city throug out Europe, 

JAMES c:nd '!lt��.fon�;���\+I��� .. !��t�, �e'llfo'i,';n��:t�'. , /loC, 

$49 A WEEK.-Agents wanted everywnere. Bu-

r.I ���1r�Jli�������:snd first-class : For further 

J. KENNEDY & CO . ,  Rlchmond. Ind . - -� .�- --.--- ----,,--
STAVE, SHINGLE, HANDLE AND CABINET 

Maker ' s  Mat':hinerv. etc. etc . Address T. R. BAILEY /lo VAIL,_Lockport, N..:..Y . 
PlaDiDg & Matching. 

Moulding, Re· sawlng aud Tenoning Macblnes, Scro'l 
Saws and General Wood-Working Machlnerl. 
JOHN B. SCHENCK'S  SONS l Matteawan N .  Y. 

Send for Catalogue . ( 118 Liberty St. ,N .  Y . clt, . 

ICE BOATS-THEIR CONSTRlJCTiON-AND 
partrc!l��� :e�fro1enr.��r s�ri'ifTfH�

I
��lMc�� 

SUPPLEMENT , No . 1 . 

� to $20 per da, at home. Samples worth '1 
tree. STINSON & Co, Portland, Me . O=-='I=':::I=-S'-==-u'==-n'TY HOI8Tme-

Machinery. 
0'1'18, BROS. ok VC/ .. 

HO_ � BRUADWA Y ,  NEW YORK. 

opmm and MorphIne nablt abeolutely .nd �eg������� �:�i��i��on�.b���t ton. 181 Wl.lhiugton St., Chicago, llL 
A WANT SUPPLIED. A PSTIN'g PATEN T I Sold by Agents at the trlftlnl< RULER, MEA SURR.  eost of 2.� eents and free by mall P A P  E R CUTTER } on receipt of price by th e ' :  A US. AND B L O T T  E R I TIl\" MAN'F 'G CO . . No C,O N COMBIN R D .  J t- I fth St  . . Phlla. Agents wi.;'ted :  

FINE TO "LS AN n FOOT L A  1'H'FS Taps and Die!:! , Morse Twist Drills, Chucks Scro ' l Saw; Suppl h�A of all kinds for Machinists and Am1tteuTS Send 6 cents III flta.mps fOT Cnmpll'te llluRtrated Catalogup. 
__ ,J�.<'.KSON & TYLER, 16 German St . .  Baltimore)Id . 

w�� can sell these First-Class 7� o 'tave Rosewood Pianos tor 
T w o  H u n d r e d  aud Ninety !!:�lt�r:Jd b:I���8en:�f:c���

O
t� �g dealers-they sw1ndle you out ot more thaD twice the Teal cost of all Pianos. We are a responsible Incor-
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T .R  E J M P-Rov£1)---
NIAGARA S T E A M P U M P ,  

W 
9:1 to 97 Pearl 81. ,  Brook/un, N. Y. 

iteubb��(t & " leil��� 
. SoLZ MANUI' .A.OTUBEBS, 

ENGINES AND BOILERS, 
PulleytJ,8hajting and Hangers 

________ a_8p� ecialty. 
The Myers Portahle Enidne,4, 5 , 6 , 8 h.p. Some· 

thing new. Best for price .  CIrculars, 
SECOND - HAND I R 0 NMACHINERY AND WOOD WORKING ' 

CRAS. PLACE, 108 Reade Street, New "York. 

$12 a day at home . Agents wanted. Outllt and 
terms free. TRUE & CO . . Augusta, MaIne . 

BLAKE'S PATENT 
Stone and Ore Breaker 

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

C 
With !!croll and Clrcular Saw Attach. _ ments, Slide Rest, Tools, &c. : allo Small 
Engine Lathel, Metal Hand Planerl &c Neatelt deSigns. luperlor lInlsh. Low Priee.. Our new Catalogue deSCribe. these and every tool necesBary for the Am. ateur or Artlzan, Send for It. WM. L. CHASE & CO., - .. tn 1�1hArtv At�. Npw Vortr. 

DO YOU Male or female, Send your ad-

WA NT 
dre._ and get someth ing th ot will bring 
you In honorablv over , 150 R. month 

MONEY !pure .  Inventor's Union, I n  Green-
___ � ___ �tr""t, �ew_y"OI'l<' __ _ _ _ $77 A WEEK to Agents, Old & YO llnl< lIIale & Fe

male,ln their locality. Terms & OUtFIT FHEE. , Address P. O .  VICKERY '" CO . ,  Augusta, Me.  

to prove that our 5 years' warrant guarantees our Pianos to be fully equal to any P!&no tn the known world at any price . If you will send for our Catalogue, containing over 1 ,(X)() Dames Bod restdences of prominent citizens everywhere, who have bought our pianos during the past seven years, you w1l1 be sure to dnd lIome ot them at yonr very door in your own or Borne adjotntngtowD where you can see Bod try our Pi! aDOB, We send them everywhere f
�� 

t
[�!!'no';l�:�e state where you for the pa.t six years. 

Addrelll!l, United States Plano Co., 8 1 0 

THE BASTET MAGNETIC ENGINE AND BATTERY, for running Sewing Macblnes Den. tists' and Jewelers t Lathes, Printing Presl!lee , Pumps B
h
lO
I 
wing Parlor and Church Or"ans, or working any 101"': c nery that can be moved by Hand or Foot. SIMPLEDURABLE-ECONOMICAL. Local Agents wanted In 
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e �I�: GINE CO . ,  1113 Chestnut Street, Philadelphia, Pa. 

we'eg!RtJfr!rAb�u�an. teed strength and pur1t.y at the lowest market rate . CRAS. PFIZ E R /lo CO . ,  81 Malden Lane, N .  Y .  

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

f
A warded a Bron.ze Medal at the American Institute Fair or 1 874.  The Ju<\ges oay : .. We consider thl_ method of fastening DOOR KNOBS a great Improvement ever any. tblng yet Invented for the purpose, a_ It obviates the ase of side screws and washers, and can be regulated to 8uit any thickness of Doors . "  Send for Circular . THE PARK F.R & WHIPPLE COMPA.NY _ West Mertden. Conn . • or 97 Cham h6re- k� • •  N V 

FOREIGN PATENTS 
AND 

THE CENTENNIAL. 
There I s  n o  doubt that our Centennial Exposi

tion will attract to our shores multitUdes of repre
�entatlve people from all parts of the world, and 
they will take home with them many of onr best 
improvements to introduce Into their own manu
factures. 

An unusual opportunity will be offered for seil
ing to these people such foreign patents as have 
been secured on good American Inventions In the 
respective countries from which these visitors 
come. 

At the reduced prices for which patents are ob
tained abroad, our people will lose a chance not 
likely to occur again, if they do not avail them
selves of the opportunity of securing their Inven
tions in foreign countries at once, so as to have 
their patenta ready to negotiate the coming sum
Iner. 

For C<'8t of patents In the different countries and 
the conditions on which they are granted, send for 
pamphlet containing full Information. 

Address MUNN & CO., 
31 Park Row, New York. 

BRANCH OFFICE, cor, F and 7th Stll., 
Washington, D, C. 

PUNCHIN G For the Be8t and C h ear-

DROP PA
N
g
D

ESSES �8lpl'k'\f�� TflE�l ItO .� 
• MIDDLETOWN, CONN. 

pATENT DO OBLE ECCENTRIC CORNICE BRAKE. 
Manufactured by THOMAS & ROBI NSON , Clncln. 

natl, O. Send tor Circulars. $250 A MONTH-Agents wantea every_ 
where. Buolness honorable and lIr.t 
cl&8s. Partlcnlars sent free . Addres. 

I. WORTH .I; CO" 8t, Loul.,MQ' 

1 57 
rHB 

TRADE ENGINE. 
-0-

Noiselell In operation-Perfect 
In workmanshlp-aJI light partJ 
of Cast Steel. 

Every Engine Indicated, and 
valve corrected to give the high
est attainable results . 

Warranted 8u�eri0r to an), 
::::'k"'

e
ertable ngine In the 

Send for PrIce List and CIr· 
cular. 
HERRMAN & HERCHEIr 

BODP M'p'G. CO" 
Dayton, Ohio . 

H. W. JOHNS' Patent 

ASB E S T O S  
STEAM PIPE AND BOI L E R  

Cc:»'Veri:K1g"s 
As be8to8 Cement FeUlng--A .. be!lto8 

Lined HaIr F el t, &c. 
H. W. I0HNS, 87 Maiden Lane, N.Y. ,  

Patentee & Manufacturer of  ASBE�TOS MATERIALSROm'IN G -STEAM PACKING-I'AI� TS, & c .  

pr"Infrlngers wi l l  be prosecuted.AlI 

WITHERBY, RUGG & RICHARDSON, Man
ufacturers of Woodworth Planing, Tonguelne-, 

:lnd Groovtng Machines, Daniel's Planers , Richardson .... 
Patent Improved Tenon Machines, MortiSing, MOUld
Ing, and Re-Saw Machines, and Wood-Working Ma. 

C�IC��� f.;'r':::�l� ;'C�li����b�?R�t�l�l�r'bes�r, Ma.s , 
L. B. WITn.BBY. Q. J. BUGS. S. H. BIOHABD80N. 

'TELOCIPEDE CARRI AGES, OF LIGHr CON
struction, fast Elpeed . Worked bv hand cranks ' 

also by foot treadles. lllustrated In SCIENTIFIC AM E� 
RICA N 8UPPLEMICNT NO. 8 .  To be had at this office 
and of all news agents . Price 10 cents. 

lYIAOHINERY� 
IRON 6 WOOD WORKING MACHINEBY 

OF EVERY DESCRIPTION. 

Cold Rolled Shafting. 
6C�����r fil�J':J:b��Ji!na;r�!Ll�G, '" 

G E O R G E  P L A C E ;  
121 ChBmben '" Ill1 Reade 1It1, N, Y. C1qo , 

MunD & Go 's, P atent Offices, 
E stabUshed 1846. 

the Oldest A gency for Soliciting Patents 
in the United States. 

TWENTY·NINE YEARS' EXPERIENCE, 

MORE PATENTS have been secured through 
this agency, at home and abroad, than through any other in 

the world. 
They employ as their assistants a corps of the most ex· 

perienced men as examiners, specification writers and 
draftsmen that can be fonnd, many of whom have been se

lected from the ranks of the Patent Otllce. 
S I XTY THO (JSAND inventors have availe� 

tbemselves of Munn & Co.'s servIces in examining their in· 

ventions, and procuring their patf'nts. 
MUNN & CO., in connection with the publication of the 

SCIENTIFIC AMERICAN, continue to examine inventions 

confer ",1tb inventors, prepare drawings, specifications. and 

.... Ignments.attend to filing applications in the Patent Otllce, 
paying the government fees, and watch eneh case step by 
step while pending before the examiner. ThIs is done 

through their branch office. corner F and 7th streets. Wash· 
ington. They also prepare and file caveats, procure design 
patents, trademarks, and reissues, attend to rejected cases 

(prepared by the inventor or other attorneys), procure copy· 

rights. attend to interferences, give written opinions on 

matters of infringement, furnish copies of patents, and, in 

fact, attend to every branch of patent business both in this 

and in foreign countries. 

A special notice Is made in the SCIENTIFIC AMERICAN 01 
all inventions patented through this Agency, with the name 

and ",sldence of the patentee. Patents are often sold, in 

part or whole, to persons attracted to the invention by such 

notice. 

Patents obtained In Canada, England. France, Belgium, 
Germa.ny, Russia, Prussia, �pain, Portugal, the British 

Colonies, aL1d all other countriefi where patents are 
granted at prices greatly reduced from fOlmer rates. Send 
for pamphlet pertaining specially to forei!,'1l patents which 
states the cost, time granted, and the requirement for each 
country 

Coplea o. Patent •• 
Persons desiring any patent Issued from 1&l6 to Novem . 

ber 26. 1867, can be supplied with official copies at a rea· 
sonable cost, the price depending upon the extent of draw. 
Ings and length ot speciftcations. 

Any patent issued since November 27, 1867, at whicb 
tune the Patent Office commenced. printing the drawing. 

and speciJlcations,may be bad by remitting to this office $1 • 
A copy of the claims ot any patent issued Bince 1886 ",ill 

be turniBbed lor '1 . 
Wben ordering copies, plesse to remit for the same BI 

above, and state name of patentee, title of invcntion. and 
date OJ patent, 

A pamphlet containing the aws and full directions for 
obtaining United States patents sent free. A handsomely 
nound Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every patentee 
and mechanic, and is s useful handbook of reference tor flV
erybody. Price 25 cents, mailed free. Adaress 

MUNN & CO. , 
PuhJtBhers SCIENTIFIC A MERICAN 

37 Park Row, N .  Y. 
BRANCH O"FICII:�COrner F aDd 71b Streel. 

Washington, D, C ,  

© 1876 SCIENTIFIC AMERICAN, INC.



R .. ck Palle - - - - - (11 .00 a Ilne. 
( n  .. tde Page - - - - - 75 cenl. a line. 
EIlqravinU8 may Mad adoorti8emenlll at the 8ame rau 

per l ine, by measurement, as tM letur preBB. Ad
verti8ements must be received at publicatinn office as 
mrly as F'rida� ]nomina to appear in next i88ue. 

T H E CENTENNIAL BOARDING A GENCY 
BUR�AU (LIMITED" 

923 'Val n ut StreN, Philadelphia.  This Bureau can provide accommodations for Twenty Thousand persons. Advance accommodations secured now for any specified time. Furnished Houses to rent In all sections ot the city. Circulars forwarded on appllcatton . 

TBB T A.NITB CO., 
ST K O U D S  BU R G ,  Monroe C o . ,  Pa., 

MANl.>FACTURKRS OF 
Solid Emery Wheels and Emery 

Grinding Machinery. 
G E N ERA L A G E N C IES . ••• C. I). Champlin. 152 

1 a .. e St . . l 'h tcajiC'.) j Atlas Works, Indtanapolhl j Edwin Pine . Grand t{aplds, Mich. . i H .P . Gregory & Co . ,  U First 
St . San VrHoctsco ; .J . W.  Cole. Box 8 � . Columbus , Uhlo i Valley & Wlisou . Louln·hle .  Ky . ; E Andrews .Wi lllamsport. Pa i Erie City Iron Works, Charlotte , N. C. ; Mid· dlet , . 1 1 Brolo\ . ,  Atlanta. (;a . ;  Macey, Brown & Sweeney . 
�:�I;��I;e ;rec� ·rll�;� ·la��.� ��mt�t�n,Sc����;dek .s� :  J\.l' n n edy &. Co . ,  S t  John. � ew Brunswick. 

Pope's Lathe. 

Lathe $9 00 
FO'Jt Po wer or P ulley s - 6 . 00 
8 'roll Saw 5 . 00 

PO I" E  M A N U FA C 'I' U R I N G  co . ,  
-1 5 H I U b  S t . ,  11 0  .. 141 0 ,  IU d S8. 

D iamonds y� Carbon 
... haped or CrutJe ,  furnl::Jhed and set for Hortng «ocks, 
Dressing M111 Burrs , Empry Wheels ,  Grindstones. Hartl
ened Steel, Calender RolierlJ . and for Sawing. Turning.or 
\Vorking �tone and other hard BubstBnres ; a180 Glazters' 
DIamonds. J. DICKLN SON . 64 Nassau St. , N ew York . 

W. C. D U YC K I N C K, 
IllPORTER, MANUFACTURBR. AND DEALER IN 

Rai lway, M ach i n i sts' and E n
g i nee rs' S upp l i es, 

5 0  A N D  5 2  JOHN liTREET, 
P. O. Box (101 NEW YORK. 

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
w, B. FRAm.IJ, V. Pres't. 1, I, ALLEJ, Pres't 

1, B. PU:RCE, 3re'y. 
a � . l· F O R D . C :J N B .  

b N i agara 
m E  Steam Pu m p Wo rks 

ESTABLISSKD 18G2. 
CHARLES B. HARDICK. 

. N o .  23 A d a m .  S t r e e l. 
. . - . 

BROOK LYN. N .  Y .  

Second Edition of 

Wrinkles and Rec iDes 
NOW READY. 

Useful Hints. Suggestions, and R ecipes, 
Fur ENGlNEERS, 

CONTAINS 

MECHAN I CS, 
FARMERS, and 

HOUSEKEEPERS. 

The concentrated wisdom of the practical cor
respondents and th" able experts who have con
tributed to the SCIENTIFIC A MERICAN during late 
year,. Aho the cream of the Practical Mechanism 
ser ies by Joshua Rose, together with a new paper 
on te.tlng metals by Professor R. H. Thurston. 
Simple rules In steRm engineering, besides hun
dreds o f  valuable trade secrets and recipes. 
Handsomely bound and copiou@ly Illustrated, 250 
pages. Price, post· paid, $1.50 ; with SCIENTIFIC 
A MERICAN, for one year, $4 20. Addresq 

H. N. MUNN. Pnbl lsher. 
P. O. Box m. 31 Park Row. New Vork city. 

�C£L'SI01t -.- PWud ."" BJfB'l'." 
_DO Vonr Own Printing! 

= $ 3 Preu for card., labela, envelope_, e\co 
Larger alze. (or larger work. Bu.tne .. Ken do their printing ud "ch'ertt .. 

� lng, ,ave mODt!v and iocrHM trade. Pleuure and 
• ..-:;-...,. ft�fit iD Amateur PrlDt�. Th. Gitll or lS; UJ."a HOYS�:�i�;a�:�:� .tam e i:�i�r:: e S <!e� logu. ilii.8!Jtn>e· ... ', .. 'b. Ir .. ..-ren, � P !<Y 4< 00., .erI ...... "-_ 

___ ._ - _ _ _  • ___ • ________ _ _ ___ _  ••• _ _  " • ___ ' _ _  '0 -_ _  -

FIRST PREMIUMS IT' T. V. Carpenter. Advertising Agent. Address ��..?73. New l ork city . 
N O Y E ' I!! 

Awarded at Oincinnati Exposition in 1 8 75. �g!'��n���''!!'���u� 
FOR BEST U NIVERS A J� W O O D . WORKER. 

Trade- Mar k .  

MtJlstoues. Portable Mms, Smut Macblnes, Packers .MIll 
EXC E L S I O R  PICkS, Water Wbeels. Pulleys and Gearing. spcclall) �dapted to lIour mms . Send for catalogue. 

U N I V ERSA L WOOD-WO B K E R .  J .  T .  NOYE '" SON. Bulfalo .  N .  Y .  
Solid U niversal 'Vood.Worker, 

General Wood-Workin� Machine ,Band Saw,&c . 
BAND S A  WS. SCROLL SAWS. 

PLANING AND MATCHING MACHINES. 
Surface Planers for Jointing and thlcknessing. 

Horizontal and Vertical Boring Mach ines, & c . ,  &c .  TO 

M A. R G E D A N T  & c o:. , B E N T  E L ,  
Manufacturers of Wood· Working Machinery, 

H a,ITlilt on, Ohio. . . ------
ROOTS' FORCE BLAST BLOWER. 

FIRST PREMIUM 
A W A R D E D  

AT 

PAR IS AN D V I EN NA. 

SPEED ONLY 100 TO 250 REV. PER 14. SAVES 
HALF THE POWER REQUIRED FOR FAN. 
P .  H.  & F .  M .  ROOTS, Manuf'rs, C O N N E RSVI LLE, I N D. 

S. S. TOWNS E N D, Gen'l Ag't, 3 1  Liberty St., N EW YO RK. 

mON PLANERS ENGINE LATHES.,:. DRILLS, &c. Send for PrIce tlst . 
N EW H A V  .. N MA N UFACTURI N G CO., 

� 
� t.d  
cl �  Q:: � 
Eo< 

l"II ew H aven. CODD. 

The Standard-Best Stock-Finest Finish. 
MANUFAOTURED ONLY BY 

D. AltTHUR BROWN &: CO., II'I.bervllle, N.H. 

Working Models 
���r werlmental 

J ��b-Wi'iiNN��� 'b'e:;���t.�r.� .to 

R 0 G B R S '  TANNATE OF SODA BOILER 
SCALE PRBVENTIVE. JOB. G. ROGERS '" CO . •  

W- Send for book on Boller Incru:t.."t%�.
n
. In

d. 

TOULMIN'S ELLIPSOGRAPH-Draws eillpses 
In Ink from 6-10 to 8 Inches. See Scientific Ameri

can, Oct. 9 . 1875 . Boxed , wtth lock and key, for $12 . 51.1 • 
Lorger sizes to order . TOULMIN '" CO . •  
________ �L�0,."C..,k--'B�0�X�15�2'__':. Washington , D. c.  

U pright--
Stationary Engines, 

4, 6, and 8 Horse Power. 

GRIFFITH & WEDGE, 
Zanesville, Ohio. 

Shaeller &; Bu denberg Magdenurg, Germany.Steam-Hydraulic Gau�e8. etc . �ole depot, 
W .  HEUEHMANN , ( Cedar St . ,  N .  ¥ .  

DAMPER B 'rI S T AND LEVER 
REGULATORS � GAGE COCKS. 
MURRILL &; KEIZER. 44 Holliday St .. Bal&. 

TH E B E S T  I NJ ECTO R 
For Loeomotlve and Stational'}' BoUer .. 

FRIEDMANN'S PATERT. 

Over 13,000 Row In Uee Here an. In B ...... 
Throw8 more and hotter water, 'With leel Bream. tbo any otbers . it bas two Waterways, bed Nozzlel. and DO movable parta to get out of order 

NA THU 4< D�"ll'!i:e��e
S
��n���tui:;k. 

W- !lend for Catalegue. 

Portland Cement. 
From the beet Lo"11nM�����' CI1�O�t��* �l. A Practtcal Treatlle on Cement tiimlibed for Z centa. 

Addre.s J OHJo. A .  rlO�AILDI G S SON S. Manufactur· ers, Trenton. N. J .. or 111 Liberty St. ,  New York. Wheels and Rope for convoying power long distances. Send for Circular. 

Ir;.�Nd-;;;'�I�t%�f.' SW EDI1�Bh1-����ftN mON . 
2:l6 Nortb Front St. , Phi ladelphia , Pa . 

S U I LD E R S  Send for Catalogue of Books . 
BICKNELL & CO.,:c!7Warrcn,N.Y. 

The NILES ENGINE. 
The LATES l' and the BEST . Engine Independent from boiler on the same base . 2, 4 , 6, 8 ,  and 10 Horse Power. W arranted the lJest SemI-Portable Engine In tbe United States .  Send for Illustrated Price LIst . 

Niles Tool Works, 
Hami lton, Ohio. 

P te---yor-8bowlnKHcat of yrome rs, Ovens. Hot Blast Pipes . 
Boller lIue� Super-Heated Steams 011 Stms. &c . HE RY W.  BULKLE�8 Lfti:J;a�t���':¥ork. 

rHB ftATIORAL 

Steel Tube Cleaner. 

Adopted bJ U . S .  N avy. For aale by Circular. 
NON-COMBUSTIBLE STEAM BOILER &: PIPE 

COVERIITG 
T H E  

The Most Popular Scientific Paper in 
the World. 

TBmTy.FmsT YEAR. 
Only $3� a year Including Postage. 

W'Send 10 cento! for Specimen copy. 
THE SCIENTIFIC AMERIC AN, now In Ito! 31st 

year, enjoys the widest circulation of any weekly 
newspaper of the kind In the world. A new vol
ume commenced January 1, 1876. Published week
ly. Now Is the time to subscribe and to form 
clubs. 

THE CONTENTS OF THE SCIENTIFIC AMERICAN 
embrace the latest and most Interesting Informa
tion pertaining to the Industrial, Mechanical, and 
Scientific progress of the world ; Descriptions, 
with beautiful Engravings, of N ew Inventions, 

-;;:;,,; New Implemento!, New Processes, and Improved *5 a year by mail, post·paid. Send 10 cents for Specimen Copy . In'lustries of all kinds ; Useful Notes, Reclpetl, 
TO ILLUSTRATE AND DESCRI BE the many 5 .-Te c b n o lo!i:)'.-New and Useful Invention Snggestlons and Advice, by Practical Writers, for 

interesting themes and objecta presented In the �ne��lr��;h'�l��::I��n��It�� �!;;���:::Ei;;t�- Workingmen and Employers, In all the various 
GREAT CENTENNIAL INTERNATIONAL ExPOSITION New )!achlnery , ?,ow Proces,es, New ReCipes 1m! arts. 
OF 1876, and also to meet the wanta of that large r.rovements pertaining to Textile Industry W'eav- Engineers, Mechanlca, Telegraphers, Inventors. ng, DyelOg, Coloring, ' ew lndu�trlal Products class of readers who desire an Increased supply Aulmal, V egetable .  and Mlneral-wltb en"ravlngs: Manufacturers, ChemiSts, Photographers, Physl. 
of Scientific IIJformatlon, particularly of the 6.-A�rlcu"ure, BOlao)" aod Hortl cul-

clans, Lawyers, Clergymen, Teachers, and People 
more Technical and Detailed character, we shall lure.-New and Useful Information In all branebes of all Professions, will find the SCIENTIFIC 
issue a SPECIAL PUlILICATION, entitled the SCI- t A I It V I tl t N P AMERICAN most useful and valuable. Ito! pagep 
ENTIFIC AMERICAN SUPPLEMENT, to be gbrnt�:�nJlriiow:��� r;e��s{Jset�� a��n\sDt��::t teem witb Interesting subjecto! for thought, study, 
printed weekly during the Centennial year of ::1i[:���I��:�lon to Cultt vatlOn , Propagattoa- and conversation, and are an unfailing source of 
1876, and, perhaps, permanently thereafter. Each 7 .-Rural and Housl'hold Econom)'.- new and Instructive information. As an Instruc-
number will have sixteen large quarto pages, The Latest Intormatlon concernl nl< Building Mate- tor and Educator, the SCIENTIFIC AMERICAN 
issued weekly, printed In the best style, uniform rials, New and Valuable ReCipes. and a great varle- has no equal. It Is promotive of knowledge and 
with the SCI ENTIFIC AMERICAN, but sepa- ��lo:n�llI�e�������sa��f�:�:ngne�:;;�\���� to Uu· progress In every community where It Circulates, 
rately paged. S .-Malerla Medica, Therapeu&lc., 

It should have a prominent place In every House-
The SCIENTIFIC AMERIC&N SUPPLEMENT, H fglene.-Exblbltlng tbe progress of Medical hold, Reading-Room, and Library. 

in addition to the special matter pertaining to the Science In various branches ; New Medicinal pre- W'Spectmen oopie8 8ent, prepaid, on receipt Gf 
International ExpOSition, will embrace a very r:�:�t?:;i:r���r���b Appliance. , and mucb In- 10 cents. 

wide range of contents, covering the most recent TERMS OF SUB�CRIPTIONS.-PO�TA GE 

and valuable papers by eminent writers In ALL 
9.-Nalural HIUorf and Zoolocy.-Tbe PAI D  BY U�. 

THE PRINCIPAL DEPARTMENTS OF SCIENCE AND �:t\�� l�I�:���I����' t�I:C����:'t':n:�� �o��len:�!: One copy SCientific American, one year . . . . *3.20 
USEFUL KNOWLEDGE, to wit : One copy SCientific American, six months . . 1.60 
I .-Cheml.tr), and MetaIlurCf .-Embra-

1 0 '" I I .-Meleorolocy, Terrestrial One copy Sclentl1lc American,three months 1 .00 
clng N ew Chemical Discoverle •• Improvements. Phf.1c., Geo&,raphy.-Accounts of Interest- One copy SCientific American and one copy 
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