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NEW ICE CUTTING MACHINE. 
The enormous and very general consumption of ice for 

. manufacturing and domestic purposes has made ice harvest
ing one of our great industries. Important as the ice crop 
is, it is extremely precarious, being controlled not only by 
the variable forces of nature, but also by a great army of 
men, who cut, gather, and store the ice for distribution and 
use. The ice harvesters, like men employed in many other 
kinds of business, are liable to disaffection, and it has at 
times occurred that the best ice of the season has been 
wasted in consequence of the want of a force of men neces
sary to secure it� 

In view of the great amount of labor required in harvest

ing ice, and in view of the necessity for accomplishing it at 
the most favorable time, Mr. Chauncy A. Sager, of Val
paraiso, Ind., has devised a very ingenious and effective 
steam ice cutler, which makes a longitudinal cut while the 
machine is advancing, and at the same time making trans
verse cuts, thus forming cakes of suitable size for handling. 

The machine propels itself forward slowly, the engine at 
the same time driving the saws. The saw making the longi
tudinal cut is suspended on a long arm pivoted to the rear 
enrl of the machine on the axial line of the driving shaft, 
and extending some little 'distance rearward, and is driven 
by a cord or belt from the sheave on the driving shaft. 

At the side of the main frame of the machine there is a 
swinging frame supported from a countershaft journaled 
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in an overhanging frame. The swingiug frame carries at 
its lower and free eud a saw shaft, on which is secured the 
cross-cuttin� sa.W, and which is provided with a key way, 
receiving the spline of tbe driving pulley , the shaft being 
free to move end lVise wh ile the pulley re mains in one posi

tion. On the end of the saw shaft is a sharp edged curved 
shoe, which engages the ice, and is steadied hya rod ex
tending from the forwarrl end of the swinging frame. 
Motion is communicated to the countershaft of the cross

cutting saw by means of miter gearing and a shaft running 
lengthwise of the main frame of the machine . On the for� 
ward end of a shaft geared to the longitudinal shaft there is 
a crank, which gives lateral motion to the swinging frame, 
and causes the saw to make the crosswise cut. 

The motion of the saws is controlled by levers at the for
ward end of the machine. The driving wheels are provided 
with s pikes to give them a firm hold on the ice, and the fur

ward axle of the machine is movable on a king bolt to per
mit of st,eering_ 

The two saws with their supporting frames are capable of 
being folded over on the machine when they are not in use, 
or when the cutter is to be moved from one place to an
other_ 

In operation the machine is propelled forward by the 
action of the engine, the saw at the rear is revolved, cutting 
the ice longitudinally, at the same t ime the cross-cut saw is 
engaged in the ice aud the swinging frame receives lateral 
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motion through its crank connection. When the cross-cut 
saw enters the ice the sharp edged shoe engages the ice and 
prevents the cross-cutting saw raft from end motion while 
the saw makes its cut. While this is being done, the ma
chine gradually moves forward, causing the saw at the 
same time to make the longitudinal cut which separates the 
ice into blocks as the transverse cuts are passed. When the 
cross-cutting saw has completed its excursion it has also com
pressed a spring which carries the shaft and saw back to the 
point of starting as the saw is released f !'om the ice either by 
running out or by being raised by cains provided for that 
purpose. The cross- cutting saw is now ready for another 
cut, and the operation just described is repeated . 

For gauging the distance betweeu the longitudinal cut.s in 
the ice and for facilitating the making of parallel cuts, the 
machine is provirled with a graduating gauge which extends 
qownward fro m the und.er surface of tbe main frame. 

This machine is capable of very rapid operation, and will 
doubtless be appreciated by ice harvesters and dealers who 
know the value of time in ice harvesting seasons . 
. Further information in regard to this usef.ul invention 

ma.y be obtained by addressing the inventor as above. 
....... 

A CHANCE FOR INVENTORS.-A prize of $10,000 is offered 
by the French Government to any person who between 
July 1, 1882, and July 1, 1 887, will have invented the most 
useful application of the Volta pile . 
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Jeitutifie jtUtfieau. 
THE BOMBARDMENT OF ALEXANDRIA. 

The Egyptian revolt, under Arabi Bey, against the 
government of Egypt by European powers in the interest of 
European creditors, has ended in war. As the party chiefly 
interested-through the ownership of the Suez Canal and 

otherwise-En gland has assnmed the responsibility of 

"restoring order," and has procceded in the usual way, by 

bombarding Alexandria, the chief commercial city of the 
country. The bombardment began at 7: 4.5 on tbe morning 
of July 11 . The attacking fleet comprised seven powerful 
ironclads and the gun· vessels Bittern, Condor, Beacon, 
Decoy, and Cygnet. The strength of the ironclads is shown 
in the following table: 

Vessel. Inches armor. 
Inflexible ... .......... 16-24 .. . 
Superb . .. . .... . ... . . 10-12 .. . 

Monarch .... ........... 8-10 ... . { 

Guns H. P. Tons. 
4-81-ton ... 8,000 . ... 11,406 
4-·25·ton .... 7,430 .... 8,760 

4-25-ton } 7 842 8 322 2-6)-2-tn .... , . . , . 

Sultan ... ... .. ..... . . . 6-9 .... { �=�t-���} . . . . 8.629 .... 9,286 
Alexandra .... . ... .... 6-12 ... . { l�.::.i�����} . . . 9,492 .... 8,615 
'l'ilmiiraire ...... . . .. . . 8-11.. . . { t:�:��} . ... 7,700 ... 8,540 
Invincible ... . . . . . . .. 6-8 ... 10-12-ton . .. .4,832 .... 6,034 

Penelope .... .. . ....... 5�6 .. . 10-12-ton ... 4,702 . .. 4,394 
The defenses consisted of forts and shore batteries, mount

ing for the most part guns of antiquated patterns, firing 
roun d shot only, and ullskillfully handled. The Egyp
tians showed great stubbornness, but the weight of metal was 
overwhelmingly on the side of the fleet. The Inflexible did 
good work at ranges varying from 3, 00 0  to 5 ,000 yards, 
shelling forts right and left from her two turrets. The 
Monarch fired 20 0 heavy shells and 6,000 pounds of shot 
from Gatlings and Nordenfel(it machine guns. 

'rhe effect of the electric broadsides fired from the Sultan 
and the Alexandra was very destructive, and excellent work 
was done by the gunboats. In the course of the forenoon 
nearly all the Egyptian guns were silenced and the forts 
badly battered. The loss of men by the English was slight, 
five killed and twenty-seven wounded. The Egyptian loss 
was apparently heavy. None of the ship� was materially 
damaged; few were hit at all. 

The next day (Jnly 12 ) the sea was too rough to allow 
the fleet to do much. execution; and at night the city was 
evacuated by Arabi Bey, after it had been given over to fire 
and pillage. The city had been mucb damaged by the shel ls 
of tlle fleet, and the natives retaliated by hurning the Euro
pean quarter, with a general massacre of the remainin g 
Ch ristians. 

It is of course too early to determine how far this bom
bardment has contributed to advance the art of war. Im
portant results are naturally expected, as it is the first t ime 
that the later types of guns and armor have been practically 
tested. 

It is reported that the foreign military observers of the 
fight say that the English artillerists did not greatly distin
guish themselves by the rapidity or the accuracy of their fire, 
and the judgment of many is that lighter guns, more quickly 
served, would have ended the action sooner. 

n is believed that Arabi Bey will retire with his army to 
Cairo, a fortified city of 350,0 00 inhabitants, 108 miles up the 
Nile. 

THE CITY OF ALEXANDRIA. 

For the Week ending July 22,1882. Previous to the political disturbanccs which caused a 
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a famine swept off half of the popUlation. In 273 an insur
rection resulted in the destruction of the great library of tbe 
museum. In 296 auother revolt ended in a general slaughter, 
and in 365 an earthquake destroyed 50, 000 persons. The 
Pcrsians captured the city in 616, and yielded it to the 
Arabs in 641. It then contain ed 40 0 palaces, 4 00 theaters, 
4,000 public baths, and 12, 000 gardens. 

From this time on it rapidly decayed, and its population 
and trade diminished. Cairo took its place as the cbief 
city of Egypt. It finally sank so low that in 1777 its popu
lation was only 6,000 .  

FIRING ALLEGED TO BE HEARD 1,000 MILES. 

For the first time in history the progress of a great 
naval engagement has been consecutively reported by tele
graph. A novel member of the fleet before Alexandria was 
a telegraph ship, through which, by means of the Mediter
ranean cable line, the War Office in London and the civil
ized world were kept informed of the movements of the war 
vessels and the rebults of the firing. 

The nearest cable station from Alexandria was at Malta, 
distan t about 1, 000 miles from the scene of the battle. A 
press dispatch says that when a telephone was attached to 
the Malta end of the cable the firing of the guns at Alexan
dria could .be distinctly heard, though no oral communica
tion was possible over that lengtb of cable. It is not stated 
whetber a telephone tran smitter was used at the Alexan
dria end,or whether the general electrical disturbance, caused 
by the explosilln of the great guns, so affected the cable as 
to report the shots, through the telephone, at Malta. 

.. �., .. 

REMARKABLE DEVELOPMENTS IN OIL, 

The history of the oil trade of this country does not fur· 
nish a parallel to. the effect of recent developments. The 
result of the penetration of a certain rock 1, 600 feet below 
the surface, in the wilderness of Warren Co. , Pa., has been 
to form anew the map of the oil regions, to depreciate the 
value of oil above ground (30,0 00, 000 barrels) 30 cents per 
barrel, or a total shrinkage of $9 , 000 , 00 0, an d to enricll a 
few and impoverish many. The history of well " 646 " 
would read like a romance, but the reality of its effect upon 
the trade is grim and matter-of-fact to the last degree. On 
the 1st of April last crude oil was selling at 80 cents per bar
rel. The producers had good grounds for encouragement 
in the general situation. Consumption was increasing, and 
one of the 01<1 producing regions (Bradford) was rapidly 
declinin g. Its young rival (Richburg, N. Y.) had reached 
its highest point, and everythin g  in reason pointed to " dol
lar oiL" Meanwhile a patient and often disappoin ted drill
er was nearing the end of his cable a nd his credit, in the 
dense hemlock forest of Cberry Grove township, Warren 
Co., six miles from any oil well, four miles from the nearest 
gas well, and two miles from a" dry hole." At 1 , 612 feet the 
sand pnmp brought up that which threw the owners of the well 
into a fever of excitement They suspendcd all operations, 
boarded up and locked the derrick, and employed a patrol of 
armed men to keep out every in truder. Every available acre 
of land in the vicinity was quietly bought up by the few favor
ed ones, and on May 18 the owners were ready to start the 
drill into the oil rock. In the interval, the fame of the 
"Mystery, No. 646 "  had traveled throughout the region. 
Producers in general regarded the whole affair as a deep
laid plot, but were uneasy nevertheless, and oil had dropped 
to 73 cents. Since the "Mystery" had exerted an influ
ence on the market, 10.0 00, 00 0  barrels had been sold "short," 
and every producer heartily wished " 64 6" in Jericho. On 
the date named the fires were lighted and the drill started 
in the bottom of the well. By the time the soft pebble-filled 
rock had been pierced 8 feet the oil was flowing from the top 
of the well, through two two-inch pipes, at the rate of 1 ,400 
barrels per day, and the entire trade was, for the time, para
lyzed. To-day this well is rated at 8 00 barrels, and, since 
May 18, a 3, 000, a 2,500, and a 2,0 00 barrel well have each 
added their production to the original "Mystery;" a town 
has grown up in the hemlock forest, and a score more drills 
are nearing the same long neglected storehouse. The price 
of oil has reached 52 cents, and the older oil regions are 
being depopulated to fill the n ew field with excited multi
tudes. One thousand dollars an acre and half the oil is the 
price for all the land on the " 45 degree line" along which 
the larger wells have so far been developed . Garfield. City 
is to-day the Mecca of the oil producer, and is as strange a 
creation itself as can be noted 1n the entire oil country. 

Breaking Iron �tb Dynamite. 
The application of dynamite to the breaking up of masses 

of iron too great to be broken by other means, was success
fully tried near Chicago recently. A rcfractory chunk, 
"salamander," of twenty tons weight, was placed in a pit. 
A hole was drilled in the iron, and a charge of dynamite 
was inserted. Several bars of iron , weighing tons each, 
were placed over t.he pit in order to prevent small pieces of 
the metal from flying heavenward. The cartridge was con
nected with a battery, stationed one hundred feet from the 

pit, and after the spectators had found secluded places, the 
word was given, and in an instant tbe twenty tons of iron 
that had previously stood all kinds of hammering, was 
reduced to fragments. The steel men were completely sur· 
prised, and admitted that a feat was performed that before 
was held impossible. 
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Raw Silk Culture and the Manufacture or Sewing I and zigzag motions continued for from three to five days, I his experiment: "My deliberate opinion is that more will 

Silk. I the worm is inclosed within from 300 to 50 0 yards of gossa- fall below this  standard than will exceed it, and in one catle 
The subject of silk cult�re has �ver been strangely fa�ci- mer web. Thus se�f imprisoned the insect, if u.ndisturbe�, whe;e a less quantit� of leaves will ?,ive the. above quantity 

nating to those who gave It atten tIOn, and the present h1gh I remains about fifteen or twenty days, undergomg nature s I of sdk, two cases wIl l occur th at wIll reqUIre a greater. I 
state of perfection in the culture and manufacture of silk w onderful changes, during which it assumes the chrysalis I have read with great regret many of the caleulations of the 
has been attained through the efforts of enthusiasts during a I form, then that of the moth. I day on the subject of silk profits ; some of them, I greatly 
period of more than two thousand years. More than a' Having entered upon this new life, which at most does' fear, are made purely to subserve selfish end" regardless of 
thousan d  years since raw silk was brought from the Chinese not exceed seven days, the moth escapes from the cocoon by the ultimate consequences to the public." 
Empire to Greece and Syria, and there wrought into fabrics moistening one end, and pushing aside the fibers, thus Among the large number of people engaged experiment
by manufacturers who did not know the or igin of the fiber snarling and destroying it for reeling purposes. Thus ally in silk culture in 1 839 to 184 0-as then reported in 
they so wrought, and notwithsta.ndi ng centuries have I transformed these insects tip pear again upon the stage, not "American Silk Society," vols. 1 and 2-the Messrs. 
elapsed since the mystery was solved, and many volil mes as voracious worms, but as radiant society bugs, who Cheney, then located in New Jersey, were about the most 
have been written and published explaining and teaching promptly choose partners for short but useful lives, no successful, producing in 1 839 from 80,000 worms in twenty
sericulture, yet many people in thiH age, who  buy and part of which is allotted to eatin g. Assuming, however, that lour days' feeding, 356 pounds cocoons from 3, 970 pounds 
sell or handle silk fabrics daily, appear to know but l ittle cocoons are to be reeled into" raw silk," it is necessary to leaves, yielding 1 pound reeled silk from 9 pounds cocoons ; 
more of its sonrcc than did the Greeks and Syrians. Cer- kill the insect before the cocoon is perforated ; this is done the average quantity required in ten other cases reported 
tainly very few outside of s i lk-producing countries realize by the application of a suitable amount of heat, after which from different localities being nearly 12 pounds or 4 pounds 
the amount of labor, as well as sacrifice of insect life, repre- the reeling may be done at a convenient season. This is when dry (equal to 1 bushel by mpusure). 'The system of 
sen ted in a single pound of this wonderful fiber, to prod uce done by placing from six to ten or more cocoons in a bowl feeding adopted by Messrs. Cheney was that of M. C. 
which about three thousand silk worms contribute their of hot wat er, thus softening the" gum" in the fiber, !tfter Beauvis, with M. Darcet's process of ventilation. The 
beautiful robes, and n ecessarily their lives. The number of which the outside end of each thread is readily found, and amount of labor required in this case is not stated, hut 
species of silk-producing insects is very large, probably they are collectively placed on a reel , operated hy hand or according to the esti mate of the reverend gentleman above 
more than two hundred, very few of which are of any prac- other motive power, and rapidly drawn {)n to the reel, the quoted, four and a half day s'labor is ample to rear worms 
tical valne to  mankind ;  on the contrary, that portion of the I fiber varying from 300 to 500 yards in length, and as the sufficient for 1 pound of s ilk, the recling of which, if equlll 
caterpi l lar family which unite their silken tissues to form a i end of each cocoon fiber is so reached another should be to :fine Italian or French silk, would call for four days' work 
family tent have not only defied the ingenuity of man to i added, in order to produce uniformity i n  thickness of thread, of an experienced reeler, thus requiring about eight and a 
unravel their handiwork, but have made ilis  industry con- I a requisite indispensable in first-class raw silk. half days'. labor to produce 1 pound of silk, the value of 
tribute to their support by foraging upon fruit-bearing and This operation is tediom and necessarily expensive, as which has not averaged over $ 60 0 for a few years past. 
ornamental trees. The spider family, n otwithstanding many four ounces of well reeled silk represents about ten hours' In the above estimate, leaves from Morus JY[ulticauli s 
attempts to reel their beautiful threads, still monopolize labor of an expert reeler. 'The reels used are usually 70 or trees were used, which are much larger and more readily 
their product for purposes of locomotion and snares for more inches in circumference, and have a t raverse rod to gathered than those from the white mulberry tree, the 
unlucky insects. properly distribute the thread over a surface two or three former having been known to reach the dimensions of 15� 

Of the fami ly" Bombycidte "probably fifty species form inches wide. The thread being thus rapidJy crossed from by 14� inches exclusive of stem. In this estimate no 
cocoons, some of which feed upon a species of milk-weed, side to side of the skein in reel ing facilitates handling and al lowance has been made for labor in cul t ivating trees, 
othcrs on the castor oil plant, mango, oak, Osage orange, unwinding without tangling. Skein s so reeled weigh from interest on capital invested, or risk attending the rearing of 
etc. ; but only those feeding upon mulb(·rry leaves have one to several ounces, as desired, and on being removed are a crop of w orms. But enough hab been demonstrated by the 
been profitably raised, owing to inferior qnality of silk or dried and neatly packed into" books" (bundles) weighing repeated experimtllts made in the  United States since 
difficulty in reeling other spe cies of cocoons. (S. Bertezen from five to ten pounds. In China and Japan the books are James the First sought to SUbstitute silk culture for that of 
states in  his book entitled "Thoughts on the Different Kinds  usually packed and sold in bales of 13376 pounds, called tobacco in Virgin ia, in A. D. 1 62 3, by offering a bounty on 
of Food Given to Young Silk Worms," publ i shed in Lon- ,. picul" bales, a very small export duty bein g charged. every pound of cocoons raised, and by imposing fines on 
don A.D. 1789, that one worm fed on black mulberry leaves In the proces� of  manufacture, the skeins are soaked in land owners who did not plant mul berry trees, to  show that 
is worth more than two fed on white mulberry leaves, an d tepid soap-suds for several hours to soften the" gum," after I the climate is favorable for silk culture, and that the prob
that in the sixteen th  century tbe former leaf was sold in Italy which they are placed upon light swifts and wound off on Ilem is simply this : Can we afford to compete with the 
and in France three times dearer than the whit@.) Having to bobbins, which are then placed npon pins projecting from I Chinese or Japanese w h o  are now driving the n ot over-fed 
made silk, and ill ustrated its utility, more could not be ex- the bobbin-board of a doubling-frame, and from two to ten I Italians out of the trade they know so well, and necessitat
pected of the lowly worm, and it remained for mankin d  to or more threads drawn off collectively on to one bobbin,  ing their seeking the more lucrative business of Indian corn 
discover means whereby the cast-off robes of these insects which is next p laced upon a rapidly revolving spinning frame growing? 
might be unraveled and manufactured into fabrics fit for spindle ; the requisite amount of twist is given while tbe The adage, " history repeats itself," is especially suggesti I'e 
ladies of high degree, as well as into sewing silk and twist thread is being drawn from this to the take-up bobbin ,  which in respect to the failure in all previous attempts to make 
for all. has motion imparted sufficient to give the desired twist, after silk culture profitable in the United St ates, from the fact 

It is said that the art of reeling silk was known in China which it is again doubled, two threads being used for" sew- that while the labor market here has advanced, the price of 
nearly two thousand years B.C . ,  it having been discovered ing silk" and three for "twist" or " three-cord sewing silk," raw silk has receded, quality considered. 
by "Siling Chi," w i fe of Prince "Hoangti," third Em- and again similarly twisted, but in the opposite direction. The regrets expressed by the Rev. D. V. McLean, in 
peror of China, and that homage is still rendered to her as 'The next operation is reeling into small skeins, for " skein respect to over-estimating the profits of silk cultnre, seem to 
" Goddess of silk worms." So well did the Orientals guard silk," or l arge" hanks," to be dyed and wound upon spools us strikingly appropriate to the present time, considering 
the secret of silk cul ture that the nature of the fiber was un- as desired. This operation i s  rapidly performed on a parti- the misleading statemen ts frequently pnbl ished, some o f  
know n in Europe for more than a thousand years after silk ally automatic  machine, o n  which an expert attendant can which we quote from a pam phlet r eceived lately,  pub
fabrics had been introduced there, and as late as the Chris- wind 1 , 000 to 1,200 spools of 10 0 yards eaeh, in ten honr�, lished in St. Louis, and enti tled" A Pam phlet to Introduce 
t ian era some silk fabrics were wort.h their weight in gold ; the requisite number of yards being gauged by the number and Generalize Silk Culture," wherein it i s  stated tbat "a 
but notwithstanding a Roman emperor once refused to pur- of courses, or layers of silk wound upon cach spool. This family of two grown persons and three children can rear 
chase a silk robe for hi s flmpress on account of 1ts expense is done with surprising accuracy at the " Corticelli" manu- in about forty days 3 8. 00 0 silk worms." 38 ,000 cocoons  
and the bad example o f  extravagance, the silk worm now factory, as  shown  by daily tests Illade by a person employed weigh about 200 ounces. "The average price of  cocoons is 
spins for all, and whether fashion decrees that garments be for the purpose, and recorded in book form, many volumes about $1 per pound; when very good and heavy it is about 
made of silk or wool true economy dictates that they be of which have been filled. The  record for 1881 shows that $1.50 per p ound. " If these statements  are correct, and we 
joined with Corticelli silk ,  to supply which the Nonotuck 13,628 tests wcr:e made of "Corticelli ," 100 ynrd, 50 yard, think the estimate of the labor required is correct, the 2 00 
Silk Co. , of Florence, Mass. , use over 100, 000 feet of floor and 1 0  yard spools of silk yielding an aggregate of 1, 122 days' labor quoted would yield from $2 00 to $ 300. On the 
space on which the various processes of winding, doubling, yards in excess of those stamped on the spools, an average contrary, ex perienced s i lk raisers know that an average yield 
spinning, reeling, dyeing, skeining, spooling, including the of on e-twelfth of a yard on each spool o ver the standard of cocoons from 38, 00 0  worms will not exceed 125 pounds  
knitting of silk hosiery and underwear, as well as  I claimed. Well may the manufacturers of " COl'I icelli "silk when fresh, or 42 poull(;ls when dry, and that the amount of 
the manufacture and printing of spools are carried on, ; point with pride to their record. "Deserve success, and. sil k obtainable therefrom would not usually exceed 10 or 12 
giving employment to about eight hundred hands, and you shall com mand it." As the subject of silk culture in I pounds, 85 per cent of the weight of fresh cocoons being 
requiring a weekly supply of between three and four thou- I the United States is  now assuming its old-time importance chrysalis ; and as the reeling, if well done, cosls nearly 
sand pounds of raw silk, yielding an aggregate length in in the estimation especially of people in the Southern States, as much as the rearing of worms, it fonows that fresh 
finished sewing silk, twist, embroidery, and Florence knitting it may be well to realize in advance the probable amount of I cocoons at $1. 00 to $1.50 per pound would not be a payi n g  
silk o f  more than 25, 000 miles. The average length of . labor a n d  ex·pense required t o  produce a given quantity of investment for reeling purposes. 

. 
fiber produced from a si llgle cocoon i3 not over one·fourth � silk. Assu ming that mulberry trees have been grown, and In striking contrast to the picture drawn by the St. Louis 
of a mile, and as fully 100 fibers are required to produce! suitable buildings provided in which to rear worms, the next author, we quote from the American l')ilk Journal of May, 
sewing si lk of average thickness and strength ,  it appears expense will be for silk eggs, say for one ounce (about 1882 : "In the silk reports earning from Upper Italy there 
that fully 2,500,000 mi les of this gossamer fiber is consumed 40, 000), from three to fi ve dollar'l. Each worm will reqnire are complaints tbat the peasantry in that part of the coun
weekly in the manufact ure of Corticelli silk, to produce during its short life, at least four-fifths of an ounce of leaves, try are very much discouraged, since silk culture has, from 
which more than 10,000,000 silk worms are stripped of their which must be gathered as needed, "rain or shine," dried all appearances, ceased to be a paying industry." "The 
robes. if wet, and properly distributed over the space occupied by times when they used to get between 6 and 7 lire per 

Surprising as these figures appear when separately con- the worms, care being takeu to keep the spaces so occupied kilogramme for cocoons seems to have gon e  forevpr"-(6 or 7 
sidered, they seem inconsiderable when compared to the clean, dry, and wholesome. The amount of labor thus l'C- lire depreciated currency equal to $1. 00 to $1.1 7 for 2! 
qllantity of raw silk requi red for purposes other than the quired must vary greatly, according to the abundance o f  pounds, o r  about 5 0  cents per pound)-" and they gradual ly 
manufacture of sew ing silk, to describe which volumes might leaves and the facili ties for gathering, which may partially abandon this pursuit and tllrn their attention to other more 
be written without exhausting the subject. The manufac- account for the discrepancy in the estimates of writers on profitable branches, l ike tobacco, for instance. This iR par
ture of sewing si lk being com paratively simple, we will the subject, in reading which we are impresse� with the ticularly the case with the smaller farms hithflrto devoted 
briefly describe the proce�ses necessnry to its production , apparent cand or of the Rev. D. V. McLean. of Freehold, to raising silk worms. It is estimated that last year one
i�cluding those performed by tbe chief workers, the patient

. 
N, J. , in a report of his . experience in silk .culture w�ich third less silk eggs were hatched in Upper Italy than in 1880. 

8llk �corm8. i wa� prepared for and laId before the executIve commIttee If the quantity of cocoons obtained was neverlheless large, 
At the expiration of from twenty-five to forty days, of the" American Silk Society" at their annual meeting in it was merely due to tbe casually good yield. As this year 

according to circumstances and species of worm, they cease Washi ngton. D. C., December 11, 1839, wherein he states even less eggs will  be hatched a deficiency in that region 
to eat and seek convenient places to commenee the forma- that" 4 0, 000 w orms consu med 2,576 pounds of leaves, and is quite likely to occur." 
tion of a castle which shall protect them in the changes in- produced 130 pounds of cocoons (126 pounds after flossing), 
cident to caterpillar life. Having selected a site, the insect these produced 1 2  pounds of reeled silk. My experiment 
ejects from two small tubes near the mouth, called spi n- was made to get at a fair estimate of what could be calcu Canadian Fisheries. 
nerets, a liquid gummy substance secreted from their lated an average result. " 

. The fisheries statistics for the year 1.881 , just publish�d, 
food, which at thei r volition adheres to whatever substance He estimated that 1 60, (1 00 worms could be reared from one i show the total value of the prod uctlOn. of the fisherIes 
may be within thei r  reach, and. being so anchored , the next acre of trees , which would produce 48 pounds reeled silk, j of Canada to be $ 15,81 7,162 ; the value m th� provlllces 
movpment of the body in the opposite direction draws out and that the labor of picking leaves and attending to the for the year amounts to $ 14,4\)9,979, e�cI�slve of the 
the filaments, which unite and foi'm a singh' thrend, which is worms would not exceed the value of the labor of two I catch in Manitoba and the Northwest terntones, of whlCh 
again cemented to a suitable anchor, and thus by cro�s wise females and one male twelve weeks. He says in respect to there are no returns.' 
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High Waves on Lakes. 

The recent  storm wave on Lake Erie has called out the 
following account of earlier waves of like character, first 
printed'in the Clevelan d  Leader: 

" On Lake Superior, in 1789, opposite Isle Royal, there 
was a sudden fall of four feet in the waters. When they 
returned they did so with a rush, the vibration continuing 
for several hours. In 1 834 the waters above the Sault 
Rapids snddenly receded, and in half &n hour returned with 
great velocity. In AuguRt, 1845, Dr. Foster states that while 
in an open boat between Copper Harbor and Eagle River, an 
enormous surge t wenty feet in 
height and crested with foam rolled 
toward the shore, succeeded by two 
or three swells. Dr.  Foster observed 
repeated flows and reflux of the 
waters in 1847,1848,and 1849 . which 
preceded or followed storms on the 
lake. In 1 851 D. D. Brockway re
ported, in  a perfect calm, a sudden 
rise of one foot and three inches, 
and in another two and one-half 
feet. The 'L,zlce Superior New8, of 
July 17, 1855, reports extreme fluc
tuations between the hours of nine 
in the morning and four in the 
evening. Father Andre, in 1670, 
while on Green BaY, reported a three 
foot rise, but this was accompa
nied by a north wester. On April 
14, 1858, the Milwaukee Sentinel 
reported a change of level in Lake 
Michigan of six feet. May 10, 1823, 
according to DeWitt. Clinton, at 
Otter Creek, on the Canada shore, a 
wave came in nine feet high, and 
the same occurrence took place at 
Kettle Creek, twenty miles distant. 
Another in 1830 reports three waves 
at Madison Dock, Lake Co. ,  0.,  
the first rising tifteen or twenty 
feet. In 1844 or 1845 a wave came 
into Euclid Creek fifteen feet in . 
height, carrying everything before it. On November 15, 
1845, the water at Cleveland suddenly fell two and eight
tenths feet during a high wind from the south west. The 
Toledo Blade records a change of ten feet on Decem bel' 5, 
1856. On Jun e  15, 1872, at Charlotte, which is at the mouth 
of the Genesee River, the water rose twenty-two  inches. In 
May, 1855, the waters of Seneca Lake exhibited a l ike phe· 
nomenon of continued rise and fall of sixteen and a half 
inches to two feet through two days. Similar agitations 
o f  the waters have been observed in Lake Geneva, in 
Switzerland. " 

Electric
· 
Storage. 

At a recent meeting of the London Physical Society, Mr. 
Bosanquet described bis application of the Faure accumu
lator charged by a dynamo-electric generator to the working 
of laboratory apparatus instead of the usual Grove or other 
battery: The net result of his experimen ts is that the ac
cumulators charged for two hours have sufficient energy to 
keep the apparatus employed runnillg for a week, and hence 
it is unnecessary for him as heretofore to put up thirty Grove 
cells each day. 

Prof. Perry observed that a well made Faure cell, having 
the minium laid on in a uniform coat, does not lose its 
charge n or develop local action as is done by those accumu
lators in which the minium is put irito holes in the plates. 

Prof. Clifton descri bed some ingen ious devices adopted 
by him in lecture experiments on electrostatics. These 
consisted of insulating glass stems with glass cups, to hold  
sul phuric acid formed on the  stems ;  also a form of  key which, 
by rapidly succeeding contacts, brings the spot of light on 
the electrometer scale to rest w ithout tedious swinging. He 
also described a form of lecture galvanometer, sine, or tan
gent, which could be readily shown in all its working to a 
large class, and exhibited a simple and inexpensive appa
ratus for measuring the focal length of a lens in six d ifferent 
ways, according to w hat is  known about the lens. The 
results showed that the apparatus was very accurate in its 
indications. 

Important Patent Decision. 

In the case of the Detroit Lubricator Company against the 
American Lubricator Company, February last, in the 
U. S. Circuit Cour t ,  Eastern District of Micbigan, before the 
Hon. Judge Brown,  a verd ict was rendered i n  favor of the 
American Lubricator Company, confirming and re-establish
ing their rights. 

. , . ,  .. 

Judge B. F. James. 

Judge James was, early in 1861 , appointed by President 
Lincoln an examiner in the Un ited States Paten t  Office, faith
ful ly serving as such for more than eight years, when he 
became a member of the Board of Appeals, retiring from 
tbis posi tion to take up the practice of patent law. For 
years past he had been suffering from a fatal attack of heart 
disease, to which he succumbed, June 26, at Washillgton, 
D. n . 

J titutifit �mtritJu,. 
Ingenuity .MlsappUed. 

For two years the officers of the National State Bank, of 
Elizabeth, New Jersey, have been puzzled by the disappear
ance of cash from the drawer of the paying teller during 
business hours. A change of tellers did not stop the thefts. 
The detectives could make nothing of the mystery further 
than to establish an overwhelming probability that the rob ·  
bery w a s  effected b y  some one i n  the employ o f  t h e  bank. 

Recently, while attending to a customer of the bank, the 
teller thought he heard a mouse in the cash drawer. Open
ing the drawer quickly a thin line snapped, and he saw 

[J UL Y 22,  1 882. 
T HE  TELEPHONIC SYSTEMS O F  DR. HERZ. 

M. du Moncel has thoroughly studied the different tele
phonic systems of D r. Cornelius Herz, and the object of the 
present  article is to describe some new experiments, and es
pecial ly the efforts which have been made to simplify tbe 
apparatus and give it a practical and convenient form. 

The apparatus represented in Fig. 1 is specially designed 
for lines most affected by induction .  wbich renders com
munication impossible with ordinary telephones. 

This plan utilizes two principles discovered by Dr. Herz : 
the alternation of the current in the line, and employing con-

densers as receivers. The instru-
ment constitutes a station, com
pletely inclosing, under a compact 
and appropriate form, all the parts 
necessary for the call and for com
munication.  

The diaphragm is horizontal ,  but 
a fun n el placed in front of the box 
collects the sound and concentrates 
it upon the diaphragm, and the in· 
strument will transmit words spok
en fifty cen timeters from it. 

Four pairs of microphonic con
tacts are placed upon an oscilIat.ing 
platform, under the diaphragm and 
connected with it by a rigid rod, 
communicating to it all the vibra· 
tions of  the diaphragm. These con
tacts are of a special composition, 
and communicate with the battery 
and w ith the line. 

Fig. 1. Fig. 2. 

In this apparatus it is not neces
sary to use the induction coil, but it 
is necessary that the n umber of ele
ments of t.he battery in the line be 
proportioned to the distance of the 
two stati ons ; for example, between 
Paris and Orleans it  was necessary 
to use thirty elements of Daniell at 
each "tation, in order to obtain tbe 

HERZ'S LONG DISTANCE TELEPHONE. 

lying on a pile of $20 bills a small flat piece of lead , about 
a n  ounce in weight. On examination, it was fou n d  that 
one  face of the lead was coated with gutta percha daubed 
with soft shoemaker's wax. The officers of the bank were 
summoned, with two detectives, and the cash was counted, 
discovering that th irt een $20 bills had been abstracted that 
morning. Fnrther examination of tbe drawer discovered a 
thin  fish line running through two screw rings, one in the 
under snrface of the counter over the middle of the drawer, 
and another behind the rear of the drawer. There was a 
space between the top of the money drawer and the conn
tel', concealed. of course, in front. In the floor there was 

+ 

Tun 1 

1 
Fig. 3. Fig. 5. 

HERZ'S TELEPHONE SYSTEM. 

an old gaspipe hole, left there after some a terations in the 
arrangement of the office furuitnre. This was in such a 
position relative to the cash drawer, that lines reeved 
through both the screw rings could be so worked as to drop 
in the lead upon the bil ls by one movement, and carry it 
out again by a reverse one, a bill being attached, of course, 
during the latter movement: It was plain that the work 
was done from underneath the office, and to this place 
nobody h ad access but the janitor, who . was arrested and 
con fessed his guilt. He had stolen in this w ay about $2,000. 
The device showed ingenuity, which , if turned to honest 
ends, might have made the thief a useful and successful 
in:ven:tor. 

maximum intensity. Besides, the 
condensers have to be cha rged, i n  

order to reproduce speech , so that i t  is n ecessary to employ 
another battery which is interposed in the line. It would 
seem at first sight that tbe number of elements employ�d 
w ould perhaps be an obstacle to the use of this apparatus,  but 
it must not be forgotten , on the one hand, that the battery de
signed to charge the condenser, working always in an open 
circuit, costs very little, and on the other hand, the i nstru
ment is designed to work over lines where the employment 
of magneto receivers would be impossible.  

Figures 2 and 3 represent an apparatus where the alterna· 
tion of the current is accomplished in a different manner, and 
in which the induction coil is used in order to diminish the 
n umber of elements necessary in a long l ine. 

Originally this instrument was formed of a vibrating 
plate, having at each side a contact point touching the dia
phragm lightly, and the vibrations increased or diminished 
the pressure alternately upon each one of these contacts, but 
this form being incon venient, M. Herz preferred that which 
is represented in Figs. 2 and 3, which gives the same results. 

The  vibratin g  plate, A, is of conducting material . Below, 
and touching it lightly, is a cylinder, B, which rests upon 
a disk C the t wo being made of the snme material as the 
plate. 

' The disk, a, r;sts, in its turn, npon a thin metal 
spring, which is made adjustable by means of a screw,  so 
foS to vary the contact between the three pieces, A, B, C. 

The plate, A . and the disk, C, are connected with one of 
the poles of a battery of four elements, which is grounded at 
the center. Finally, the cylinder, B,  is  connected with one  
of the  extremities of the  primary wire of the  i nduction 
coil, the other end being grounded. The secondary wire 
of the coil passes out from one side to the line, and from the 
other side to the gro nnd. 

It may be seen by referring to Fig. 4 what occurs when 
the instrument is spoken to. The vibrations determine 
alternately the increase and diminution of pressure upon 
the cylinder, B. During the first vibration the power of 
conducting electricity increases suddenly at A (Fig. 4), 
while the · inertia of the cylimler, B, prevents increase 
at C, the current follows the route, A, B, P, to the ground. 
On the contrary, in the second vibration the power of  con
ducting electricity diminishes at A, but increases at B, and 
the curren t  follows the route, C, B, P, to the ground. It may 
be seen that during these two phases there are alternating 
currents passing through the primary circuit of the induction 
coil, and that in the secondary circuit there will be produced 
four impulses, two in one direction and two in the opposite 
direction , passing over the line. By this arrangement the 
telephones are placed in a derived circuit between the line 
and the ground. This instrument has always given very 
good resul�s upon a long line, of wbich the static charges are 
often considerable. 

Another arrangement has been given to the same instru
ment which does not work with alternating currents, but as 
an ordinary microphone having great power. This arrange
ment is represen ted in Fig. 5 .  The current enters through 
the cylinder, B, and issues through the con tacts, A and C, 
and is delivered to the primary circuit of the two induction 
coils, then to the ground. 

The secondaries are independent, as the sketch indicates, 
or afJ'anged upon the same circuit ; in either case they are 
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connected with the line o n  one side and with the ground on 
the other. The engraving of this apparatus w ill show how 
the distribution of  the  current is made, and in order that the 
instru ments may give  good results it is indi8pensable that 
there should exist a certain relation in  the resistance of the 
coils, between themselves, and the coils with the line. 

An other principle has been utilized by M. Herz, to aug
ment the power of  his telephones : it is that of derivation 
from the ground. Fig. 6 represents an apparatus which is 
based upon the principle of derivation .  Under the vibrating 
plate are four pairs of contacts arranged as in Fig. 1, but 
with different electrical con nections. The four lower con
t acts are connected together, and the 
four upper ones also,  in such a way 
that all the pairs work together withou t 
producing an alternating current. Fig. 
t) shows h.ow the instruments are 
arranged i n  two corresponding stations. 

When tbe two receivers t,  t' ,  are hung 
up ,  each one of the stations may call 
the 'other by pushing on the button , 
C. When the station called hlis re
sponded, the telephones are taken 
down ; this cbanges the switches, and 
conversation may be carried on by the 
two i nstruments, Suppose, at  first , that 
the station at the right speaks, the 
current from the battery, P, passing 
by the con tact, t', re-established by tbe  
raising of the  telephone, is divided, 
the one part passing to the line, and 
tbe other to the microphone, M, then 
to the ground. The variations of con
ductivity produced by the microphone 
in the derived circuit, M, T,  will be 
varied in the same manner as the cur
rent of the line of wbich the resist 
ance is constant. 

At the receiver of tbe other station ,  
t h e  current from the line passes in at 
C, then into the telephone, and finally 
to tlJe ground,  the lever, t', baving es-
tablished the lower contact. 

Tbe apparatus described is placed 
borizontally, and may be spoken to 
directly over the diaph ragm, but it may also have It vertical 
form aB shown in Fig. '7 ;  this arrangement, however, is 
only on the outside, and does not change the interior arrange
ment of the horizontal plate and the contacts. 

TlJe instruments wlJich are the subject of this artic13 put 
in practice three principles adapted to facili tate communica
tion in various ci rcumstances. Tbese principles are the em
ployment of condensers as receivers, the alternation of the 
current in  the line, and the system of derived ci rcuits. 
This does n ot form, al together, a new method of tele
phonic communication ,  but either of th em may be em·, 
ployed in cases where their application is specially indicated, 
and they constitute an important modification of the 
telephone. -A. Noaillon, in La Lumure Ewetrique. 

Researcbes on L ung Dh;ease. 

Fresb proof has lately been obtained by M. Giboux, of 
the danger in air expired by consnmpt ives. He Axperi
mented with four young rahbits of the same litter, and born 
of heal thy parents. Two of them were kept 105 days in a 
large'wooden case, with side gratings, into which 
was introduced daily a quantity (about 20,000 
cubic centi meters) of air expired by animals in a 
consumptive state. This operation was performed 
at midday nnd in the evening, and each time the 
gratings were kept closed for two hours. In 
another quite similar case, the two other rabbits 
were similarly treated, except that the impure 
air was made to traverse in its way to the case 
some wadding impreglJated with carbolic acid. 
The rabbits in the first case, before long, 
showed loss of appetite, intense th irst, listless-

Ititutifi t !tutritau. 
A Ne-w and Cheap Method Cor EnaDJ.eling Water Pipes. 

Two invent.ors in Bohemia have patented a direct process 
for enameling cast iron pipes, which can be applied to other 
hollow castings that are made with cores. It con sists in 
simply covering the sand core with the enamel and then 
pouring in the iron as usual. The heat of the melted iron 
fuses the enamel, and it attaches itself firmly to the iron,  and 
detaches itself so completely from the sand that the enamel 
is said to be all that can be desired for water-pipes and other 
industrial purposes. In casting sinks, basins, urinals, et� , 
the enamel can be applied to the sand on that side of the 
mould which is to form the inside of the basin. 

Fig. 6. Fig. 7. 

HERZ LONG DISTANCE TELEPHONE. 

The composition of the new enamel is kept a secret, but is 
said to d iffer from the old form in  the simplicity of its prepa· 
ration and the extraordinary cheapness of tbe materials u�ed. 
It is so cheap that it has found very extensive use in many 
branches of industry. 

In color this  new enamel is gray. It will be useful for gas 
pi pes as well as water pipes, because it will make tbe pipes 
absolutely tight by tbis glassy lining, It will be no less use
ful for soil pipes, which are always liable to corrosion frem 
the gas they contain, but for conveying acid l iquors, l ike 
mine-water, and in chemical works, for sinks and waste-pipes 
i n  chemical laboratories, it should displace lead , glaSA, or 
ten-a-cotta. 

4 ' . '  .. 

T h e  Fluid Density of" Metals. 

A paper on this subject was lately read before the Lon
don Physical SOCiety, by Mr. T. Wrightson and Professor 
W. Chandler Roberts, F. R. S.  The results were obtained 
by the process described in a former paper to the society on 
t h e  fluid density of bismuth. The mean results were : For 

.L i n/! 

ness, diarrhea, and loss of flesh. On being 
killed , both were found to have tubercles in  the 
lungs, the liver, and the kidneys, those in the 
lungs being the most advanced, and the upper 
lohes being chiefly affected. The other couple 
of rabbits presented noth i ng abnormal while 
alive, and no organ ic  al teration was observed in 

p � 
�W�l� 

their organs after death. They were eaten 
without repugnance by the author and his 
family. Again ,  ohservations have been recently 
made t>y MM. Grehaut and Quinquand, both on man 
and the  lower animals,  regardini!: the influence of 
inj uries of the lungs (or of th e bronchia! or the pleural 
envelope) on the exhalation of carbonic acid. They prove 
that the amount of this gas exhaled is less where such 
disorder exists, even where there is fever. Two explanations 
are conceivable : the pulmonary change might bar the eli mi
nation of carbonic acid, whicb , in  that case , would accu
mulat e in the blood, or the injury might have the effect of 
d iminishing the production of  carbonic acid by affecting the 
general nutrition. Experiment favored the latter hypothesis. 

• • • t .. 

Fig. 8. 

HERZ TELEPHONE SYSTEM, 

copper, 8 '217;  Iead, 10'37 ; tin, 7 '025 ; zinc, 6 '48 ;  sil ver, 
9 '51 ; iron (No, 4 Foundry Cleveland), 6 '88. These results 
are sligbtly less than those given by Mallet's process, but 
they are sufficiently close. For bismuth the fluid density 
found by the authors is  10 ·055, which is slightly more tJ:�an 
that given by Mallet's method (9 '82), The authors consider 
their method satisfactory. It consists in suspending a ball 
of the sol id  metal from a spiral spring, and allowing it to 
dip into a crucible of the same metal in a molten state. The 
movements of the spring as the ball melts are recorded by 
a pencil on a band of traveling paper. 

THE fastest regular time kno wn to be made by the passen
THE London Lancet says that muscarine,  the active poison ger trains from Jersey City to Philadelphia, 90 miles, 

of mushrooms, is directly antagonized by atropia, was 1 hour 50 minutes_ 

North ern Chill. 

The country which looks so narrow upon the map has 
nevertheless a breadth of 150 to 170 geographical miles, and 
rises with alternating hill and valley to the Cordil leras. 
This situation, between the Cordilleras upon one side and the 
quiet Pacific on the other, produces a climate w hich is very 
moderate for that latitude. The greatest heat in  summer is 
78° to 80° Fahr. ; in winter nights it freezes, but as soon as 
the sun rises the cold is reduced to a very pleasant tempera
ture. Certain ki nds of palms grow very well in this climate. 
A remarkable uniformity prevails in the atmosphere, geutle 
land breezes by night, and sea breezes by day,  are repeated day 

after day with a sbining �un and clear 
only sl ightly clouded sky. A few 
times i n  win ter the sky is th inly 
clouded over, ahd a strong, cold, moist 
north wind prevails, which brings with 
it a few hours of rain ,  but it does not 
penetrate more than an inch into the, 
earth. Perbaps once in twenty years a 
spell of rainy weather sets in, which 
produces snow in tbe higher regions, 
while in the valleys there are heavy 
rai n  torrents, producing frequent brooks 
and rivers, with deeply excavated beds, 
which are left dry again in a few days, 
and usually remain thus dry for the 
next twenty years. A fter such a rain 
the hills and valleys become covered 
with flowers and plants, which con
tinue to grow for several years with no 
other n ourishment but the strong night 
and morning mists peculiar to the deeper 
region8. Otherwise the land from far 
south of Copiapo n orthward to Peru is 
a perfect desert. Even moss is rarely 
found on the mountains. The moun
tain chains, with their gaudy colors, 
stand forth totally barren of vegetation. 
Granitic and syenitic mou ntains, with 
frequen t ,and-filled cliffs, valleys cov-
ered with bowlders, clay, and sand, are 
seen . The valley of Copiapo, irrigated 
by a river of the same name, which re
ceives its waters from the snowy re-

gions of tbe Cordilleras, makes a very pleasan t  impression. 
By artificial means the water is spread over a broad stretch of 
country which then yields a rich harvest of fruits, vegetables 
and barley ; wheat, rye, and oats are not cultivated here. 
The soil is so fertile tha t  any addition of fertil izers is totally 
unkuown, and yet barley produces a yield which would be 
thought impossible in E u rope. Outside of  this valley, and 
a very fe\v similar ones, tbere is, of course, no agricul ture 
in this desert. B ut on the other hand this region is very ricR 
in mines, which frequently occasion the building of a small 
mining town,  but j ust as frequently they exist without any 
animal or plant life. The popUlation consists of a mixture 
of the long since extinct original Indian stock with the later 
immigrating Spaniards. 

The Cord illeras, as is  well known, extend north and south, 
and parallel to these and to the coast are the different geo
logical formations which oecur here. A vertical section 
from the coast to the peak of the CordJlleras would cut 
through all the strata, wherehy a glance at the formation of 
the mountain would be po.�sible . Next to the coast are the 
oldest stratified rocks, consisting of clay and quartz shale, 

withou t any fossils, and in which as yet there 
are no mines, but not destitute of metal
liferous veins. The Cbilians call this tbe gold 
formation I On the coast this is broken through 
by light colored gran ites ; on the east it is bounded 
by a later di orite, which is 10, 16, or 20 miles 
from the coast, and parallel to it. T1lis is the 
matrix in this part of Chili for the numerous 
kinds  of copper ores, which makes Chili one of 
the largest copper-producing countries of the 
earth. The gangue is chiefly quartz. Deep 
down below the surface the ore is  always cop
per pyrites, but above this, and near the surface, 
are all possible products of oxidation. Descend-
ing from above the ores appear in the following 
order : first, silicate, carbonates, and chlorides, 

then red oxide, next the black oxide (frequently 
in large masses), then k llpferglanz (calcocite), 
and finally copper pyri tes, with iron pyrites. 
Native copper is also found mixed with the ores, 
sometimes in pieces as large as the hand. These 
veins never contain galena, blende, arsenic, or 

silver, but, on the contrary, som"l gold .  Beside the regular 
veins, pockets of wunderful riehness are also found, as, for 
instance, the mine at Corrizabilo, n orth of the Ohaneral. 
This lies on the bounoaries of the porphyry, and produce� 
monthly 15 to 20,000 cwt. of copper pyrites, containing 20 
to 25 per cent of copper. The supply of metal is sufficien t 
for a six years' run ; a production of 2 16, 000 cwt. in six years. 
'fh e  di orite is penetrated by n u merous veins of greenstone, 
both older and younger than the vein s of copper ores. 

Eastly from the diorite we strike upon an eruptive forma
tion, which consists at first of impure limestone, with ammo· 
n ites ; above is a stratum of porphyry conglomer:tte ; between 
these appears a sandstone formation with argillaceous shale, 
in which is found the anthracite. Above the conglomerate 
again is a light marl and clay shale, with numerous ammo-
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nites, belemnites, etc. This whole formation is penetrated 
with porphyry, with and without quartz, with and without 
mica, witli and without hornblende, and is frequently 
broken through by 1Iorn blendic granite in mighty veins, 
whicli also very frequently form the highest peaks of the 
iwlated moun tains formed by erosion, while farther down 
t hey consist of shales that contai n ammonites. Farther in 
the Cordilleras t1le,,;e secondary strata are also broken through 
by the diorite. In the above mentioned impure limestone, 
in a line from 30 to 60 miles from the coast, occur a greater 
part of the silver mines of Chili, including the celebrated 
Chanel'eillos mine, which has produced, since its discovery in 
1834, over $ 1 00, 000,000, but is now almost entirely exhausted. 
Some of these mines are 500 meters deep, and no ore has 
been fouiu! for the last 1 00 meters. The adjoining rock at 
this depth is totally different  from that near the surface. In 
the porphyritic conglomerate, t oo, there are single mines of 
silver. The previously mentioned occurrence of  anthracite 
has as yet been but li ttle investigated. In the upper marl 
an d shale strata are poor veins of lead ore, which are only 
sel dom worked. In the porphyry, too, there are silver veins, 
for example, the m ine Buena Esperanza, at Tres Puntos, 
w hich has yielded $ 1 6, 000, 000 since it was discovered in 
1848, The most com mon ores of silver are horn silver, 
native silver, and ruhy sil ver ore. Both in the stratified sec
ondary formation, as well as in the irruptive porphyry, cop
per veins are met with , wh ich differ from those in the dio
rite in this, that the gangue rock consists of calcspar instead 
of quartz, and that they contaiu in addition to the chief ore 
of  pyrites, also fahle rz and argentiferous galena. Copper 
vei n s  also occur in the di orite which penetrates the secori
dary strata further into the Cordil l eras, but these are analo
gems t.o those that are found in the diorite on the coast. 

These eruptive and shale formations form the principal 
mass of the western slope of the Oordilleras up to a height of 
16,000 feet, but at a greater height they are unknown. 

The nrc veins  may be c lassified as follows : 
1. Quartz veins in diorite, with copper pyrites (and copper 

oxides), someti mes auriferous, but never argentiferou s. 
2. Cnlcspar vein s  in porphYI:y and stratified secondary 

rocks with argentiferous copper ores. 
3. Limestone and barytes veins,  likewise in porphyry and 

strat ified secon dary for mation , with free-mil ling silver ores, 
some of them also auriferous. 

4, Galena, wi ! h a little silver in the upper secondary 
marl and clay shale, not much worked. 

5. Quartz veins  in gran ite, with gold and some copper, 
but tl O sil ver. Its occurnmce is not more nearly known ; 
probahly they will also appear in the later granite, which 
hreaks th rough the oldest shale and has given to this forma
tion the name of " gold formation . "  

U p  t o  a height o f  11,000 feet are found large alluvial and 
diluvial fOI 'mations ,  co misting of  stone, sand, �nd m arl 
strata of considerable thickn�ss, w ith single subordinate 
strata of trachytic tufa, and frequently covered over with 
trachytic porphyry with sardine crystals and pitchstone 
porphyry. 

At a height of 8, 10, or 12 , 000 feet above the sea is found 
a series of half dried up salt lakes, without outlet, and from 
40 to 50 or more m iles in l ength. Th ese lakes have abun
dant feeders, but the air is so dry and the evaporation so 
great at this  height that an equilibrium is always maintained 
between the influx and evaporation . In the neighborhood 
of one of these lakes, very recen tly, a company found an 
immense mass of a borate of lime and soda, in layers alter
nately with common salt (soda chloride) ; still more recently 
a similar strata has been found at another sal t lake, which 
lies near the projected rail way over the Cordilleras, and it is 
very probable t hat still more will he found. 

The eruptive nature of the trachyte surrounding these 
lakes, an d the formation of borax now seen at the hot 
springs of Tuscany, permit us to conjccture that a similar 
formation i s  to be expected here. The present relations  of 
the strata are explained by tbe evaporation of a former much 
larger sal t lake, to which is ascribed the presence of some 
large salt deposits in the secondary formation, while others 
suppose that they are tbe remains of the large sea which in 
a comparatively recent time covered the Cordilleras to a 
height of 11 ,000 feet. 

The trachyte which covers the alluvial strata is purely 
crystalline, and was formed after the eruption. Mr. Sandt, 
who observed these upon the spot, explains their occur
rence as follows : Up to the time of the tertiary the ' Cor
dilleras stood under water to a depth of 11 ,000 fBet, and 
then arose simul taneously with the eruption of the trachyte. 

The alluvial formati ons are not a local formation, nor as 
such peculiar to the salt lakes mentioned, but they have here 
an extraordi nary extension and contribute essentially to im 
part to the Atacama de"erts the character of a mountain 
siope, from which the peaks erperge like islands. The borax 
mineral consists of borate of lime, borate of soda and water, 
is amorphous, snow white, has the l uster of silver, and con· 
tains 30, 40, or 50 per cent of boracic acid, as i t  seems to 
consist of several varieties, with varying quantities of water 
and l ime. 

That an actual, real, epidemic fever should prevail in a 
coun try so rich in ores and mineral treasure, might bB 
expected. Under the influence of this fever the search for 
ores and 'l ttempts at opening mines have beeu made, and 
our knowledge is derived rather from reports than from 
careful mineralogical and geological stmly. Although many 
of these stories are false, yet there is truth enough to cause 
large caravans to be fitted out, which endure cold, hunger, 

and other dangers to find these treasures. But many of the I A Perpetual MotIon Clock . 

most celebrated mines in North Chili owe their present In September last, a new perpetual clock was put up at 
existence to the fever and its consequences, else they had the Gare du Nord, Brussels, in such a position as to be 
long since been exhausted. So too the above-mentioned 
borax deposits, which are wonderfully rich. Yet in spite 
of all difficulties of a long transport to the sea coast, borax 
can be ohtained thence more cheaply than from any other 
place. It has been snggested that this m ay produee a 
revolution in some of our metal lurgical processes, when, 
in  a few years, perhaps better means of transportation shall 
be introduced there. Over $ 1 00, 000 has already been ex
pended in  making new roads and in  preparing the impure 
mineral for sh ipment, such as expelling the water of crystal
lization, al though the speCIfic gravity of the mineral is so 
small that the cost of transportation is not very great. 

.. . . � .. 
Two Livc Brant. 

Mr. Frederick Mather, Assistant United States Fish Com
missioner, has two live brant which he will try to have mate 
and breed at his trout farm on Long Island. They were 
wing. tipped last winter on the Virgin ia broad-water by a 
New York sportsman who was shooting there, and after a 
bard chase they were captured in shoal water and confined 
in a pen. Although, from time to time, brant have been 
domesticated botb here and in Europe, they have never been 
k nown to follow the example of the other varieties of geese 
by breeding in confinement. As yet t heir nesting resorts 
have never been discovered by ornithologists or arctic ex
plorers. Indeed, the surmises that there are open seas at 
the Pole has been principally based on the observations made 
of the habits of this mysterious fowl . As far north as tbe ex
plorers have reached the brant have still been seen winging 
thcir way northward. Their food is known to consist mainly 
of marine grasses, which grow only on the shoals. This, per· 
haps, points more to open seas at the extreme north than any 
other evidence yet brought to light. On the day after the 
geese were secured they became very tame, and a lmost 
instantly recognized the person who fed them. They would 
run to the side of  their inclosure and take sea grass and cab· 
bage leaves from his . hand.  They arrived here recently 
from the Soutb in fine condition, and when given their l ib
erty they at once proceeded to eat a good breakfast of corn 
and make their toilets. Of all the five varieties of geese this 
fowl is the most beautifu l .  At this time brant "are migrating 
northward, where they will meet the ice on the coast of 
Labrador. It is presumed that they d escend from their 
aerial route and feed at the springs above Hudson Bay and 
in Gl eenland. 

fully exposed to the influence of wind and weather ; and 
although it has not since been touched, it has continued to 
keep good time ever since. The weight is kept constantly 
wound u p  by a fan ,  placed in a ch imney. As soon as it  
approaches the extreme height of its  course, it  actuates a 
brake, which stops the fan ; and the greater the tendency of 
the fan to revolve, so much the more strongly does the brake 
act to ]lrevent it. A simple pawl arrangement prevents a 
down draught from exerting any effect. There is no neces
sity for a fire, as the natural draugh t  of a chi mney or pipe 
is sufficient ; and if the clock is plaeed Ollt of doors, all 
that is required is to place above it a pipe, 16 or 20 feet 
high. The clock is usn ally m ade to work for twenty-four 
honrs after being wound np, so as to provide for any tem
porary stoppage ; but by the addition of a whee! or two, it 
rpay be made to go for eight days after cessation of wind· 
ing. The inventor, M. Auguste Dardenne, a native of Bel · 
gium, showed h i s  origi nal model at the Paris Exhibition of 
1878 ; but has since considerably improved npon it. 

.. ' . 0 '" 
Carbons for the Electric Light. 

At a meeting of the Paris Academy of Science, M. Jac · 
quelain pointed out that carbon for the electric l ight should 
be purer than that obtained by calcining wood ; and, if not 
free from hydrogen, should, at any rate, contain no mineral 
impurities. There are three methods fo'r accomplishing 
this result : (1) By the act ion of a jet of dry chlorine gas 
directed on the carbon, raised to a light red heat ; (2) by the 
action of potash and caustic soda in fusion ; and (3) by the 
action of hydrofluoric acid on the finished carbons. M. 
J acquelain has prepared carbons by al l  three methods, and 
has summed up in a table the photometric results of his 
experiments. He comes to the conclusion that the lumiuous 
power and the regularity of the voltaic arc increase in d i rect 
ratio to the density, hardness, and purity of the carbons. 
He remarked, incidentally, that the natural graphito'id of 
Siberia possesses the singular an d  unexpected property of 
acquiring hy purificat ion a luminous capacity doubl e that 
w hich it  has in the natural stat e, and which exceeds by one
sixth that of pnre artiticial carbons. 

.. , . . .. 
Fall oC llI eteors. 

The master of a ship which arrived at Dundee in June, 
reported that when bis vessel was in latitude 510  S. !lnd 
longitude 800 W. , an immense meteor of amazing brilliancy 

.. , • 0 - fell into the sea within a few cables' length of the ship. As 
New York State FireDlen's ConventIon an d Exhibition. it plunged into the water it made a roaring, his,ing noise, 

A prominent feature of the coming Convention of the New just as a great mass of red-hot iron would when extin
York State Firemen's  Association, in Rochester, will be an guished. The second officer, Mr. John Veitch, took particu· 
exhibition of fire engines and apparatus. The central com- lar notice of this remarkable appearance, and of the noon
mittee have secured a capacious and centrally located exhi- tide effulgence which the fiery hody cast upon a broad space 
bition bnilding, having 100,000 square feet of area, the five of the sky, and supplemented the en try of the occurrence i n  
floors being connected by elevators and well l ighted and ven- the log·book b y  saying, " that possibly some ships that had 
tilated. gone amissing may have been struck and sent to the  bottom 

On the first floor are the offices of the Central Committee, by such meteors ."  
Western Union Telegraph and Rapid Telegraph Messenger Since then a similar case has  been reported nearer home. 
Service ; also a display of steam fire engines, hand engines, On the last night of June a great and brilliant meteor was 
and hook and ladder trucks The second floor will contain seen to fall into Muskegon Lake, the harbor of Muskegon ,  
the  hose carriages, fire  escapes, extension ladders, chemical Michigan ,  near the shore of  the lake of the  same name. The 
extinguishers, florists' display , and firemen's periodicals. aerolite struck three or four hundred feet out from the 
The third floor will be devoted to hose, nozzles, valves, hose shore, causing a great commotion in the water. The shock 
attachments, firemen's uniforms, badges, rubber coats and was heard throughout the city, arousing those who had not 
hats, and every description of small merchandise used by been startled by the glare. 
firemen. '1'he fourth floor will be used as a convention hall' l ------.. _'<-< ..... 1 ...... _-----
with special accommodations for delegates and reporters. A R ope J'roDl Sheep's E n traIls. 
On the fifth floor wi l l  be found the recept ion parlors and A strong and durable article of bel t ing is made at Oak· 
banquet hall for the special use of visiting delegates. land, California, out of the entrails of sheep. 

The building will be open for the reception of articles The entrails, which will average about 55 feet in  length , 
August 12, and all .exhibits must be in position and ready for are first thoroughly cleaned and then placed in vats of brine, 
exhibition on the opening day. Machinery and manufac- where they remain some days. When thus prepared they 
tured articles must be entered in the name of the manufac- are not much thicker than a piece of common cotton twine, 
turer. Entries will be permitted by manufacturers' agents and w i ll sustain a weigh t  of about ten poundf'. The n ext 
and through their accredited representatives. All articles stage in process of manufacture is to wind the prepared ma
on exhibition must remain until the convention closes. terial on bobbins, after whi ch the process is the same as in 

No charge will he made to exhibitors for entries or space making common rope. This method is used to produce a 
for exhibits. The expense of the exposition build ing will round belt ; bnt where a wide flat belt is to be made a 
be wholly assumed by the Central Committee. The com- loom is employed, anri the fine strands are woven together, 
m ittee will take charge of all articles upon which the freight as in ribbon manufacture. The flat belts are made of any 
has been prepaid, and remove them to the exhibition build· size, and the round of sizes varies from one·sixteenth up to one 
ing at the expense of the exhibitor. and a balf inch in diameter. The round belts are made either 

The Secretary of the Central Committee is H. W. Mathews, in the form of a smooth cord, or as ropes with from three 
Rocbester. to five large strands. The three-quarter inch rope is said to 

.. • • •  .. stand a strain of seven tons, and is guaranteed to last ten 
Another ApplIcatIon oj' Electricity. years. 

The call for an electrical sheep-shearer, marie by a New 
Zealand correspondent  in these columns some months ago, 
has apparently brought forth fruit in an unexpected quarter. 

The head of the Hudson Bay Fur Company of England 
is Sir Curtis Lampson,  by birth a Vermonter. It is now 
announced that he has applied electricity to the trimming 
of seal skins. The skin is " fed " over a knife·edge bar, 
above which is stretched a fine platinum wire, whi ch, raised 
to a white heat by an electric current, meets the longer hairs 
which rise above the under fur, and mows them down. 

.. , . . . 
A PETROLEUM pipe line, constructed from the Couban oil 

territory over tbe Caucasus Mountains to Novoroszisk Har
bor on the Black Sea coast, was opened on May 27. This 
line  of pipe, which is 105 miles l ong, can deliver every day 
not less than 1 ,000,000 pounds of petroleum, 

.. . e l " 
EDlbalDling In Italy. 

The Lancet describes tbe chief processes employed·by the 
principal Italian embai mers ; the special processes are kept 
secret. First, cold water i s  injected through the whole cir
culatory system, until it issues qui te  clear. This may take 
as long as five h ours. Alcohol is then injected for the pur
pose of abstracting, :;tll tbe water from the body. This is 
followed up by tbe' injection of ether, to dissolve ont the 
fatty matter. After this a strong solution of tannin is 
slowly injected, and full time is allowed for its soaking into 
all the tissues ; this takes from two to  five hours. Lastly, 
the body is exposed for from two to five hours to a current 
of warm air, which is previously dried by passing it over 
heated chloride of calcium. The body can then be pre, 
Ijerved f9r any length of timll aQ.q is �s barg I1S stone, 
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A S o ppos" ... Meteor,. 

To the Editor of the Scientific American: 
On the evening of the 6th, while engaged in " sweeping " 

the vicinity of Ursa Minor for double stars, my attention 
was drawn to a bright object about the size of a star of 
the second magnitude moving slowly from west to east. 
It -passed within a degree of Polaris and continued steadily 
in its course eastward, disappearing  from view in the neigh

.borhood of Capricorn us .  In color this object, a meteor 
doubtless, was deep re�, without scintillations or train of 
anv kind and i ts slow movement was in marked con trast 
with the �apid fiash ing of the cummon " shooting star. " It 
was visible to me fully three-fourths of a minute, varying 
but sl ightly in brightness during that time. In the close
n ess of my attention to its movement I neglected to note the 
time of its appearance, bllt judge it to have been near half 
past ten. Perhaps there were others of your readers who 
observed the phenomenon ,  and can add more specifically to 
my testimony. 

N. S. DRAYTON. 
Jersey City Heigbts, July 8, 1882. 

J tieutifit �tutritau. 
(Speotyto cunicularia), that " ducks " to passers i n  ludicroU8 
solemnity ? These, tbough billeted upon tbe dogs, do not 
constitute a •• happy family. " The owls, though they gen
erally occupy an aband oned hole or burrow. destroy the 
young dogs. Nor do the eggs and nestlings of the owls fare 
with any better treatment from the snakes ; between these 
exists much enmity. One afternoon , while passing through 
one of these dog towns, in Wallace County, Kansas, we 
heard a most unusual noise and stir (in the town) ,as though 
they were holding a bellicose council. They were collected 
around a hill, *- into which they were scraping dirt vigor
ously. On examining the burrow, it was fouud to contain 
a large rattlesnake that the dogs were trying to entomb. I 
noticed this several times, as did other members of our 
party. To leave no doubt upon the subject we dug out the 
snakes after shooting them . 

The habit of swallowing whole eggs is too well known to 
merit more than men tion. But few persons realize the mis
chief snakes work in destroying thtl nests and young of our 
valuable birds. It is  not an unusual occurrence to find whip 
(Bascanium jlagelli/orme), racer (Bascanium constrictor), and 
bull snakes (Pityophis sayi), with the ent ire contents of 
quail, prairie hen, or domestic fowl's nests within their capa
cious stomachs. With a litt le  care they may be compelled 
to disgorge the ingesta unbroken. 

Notes on the Habits of: SOllle Western Snake.. Duriug the breeding season the - odor of many snakes is 
BY H. A. BRONS. qui te distinct and perceptible at some d istance. This is 

While connected with the Geological Survey of the West- markedly so in tbe rattle8 nake (Orotalus confluentus), its 
ern States, I h ad the opportunity to note  some peculiar, and musky and fretid emanations are quickly recognized by 
as far as I am aware, unreported habits of some of the  frontiersmen.  
snakes. The manner of union of the sexes at this season is rather 

Several of the summers I passed upon the plains were i nstructive. The female among the racers (Bascan ium) is 
preceded by. rainy springs, sWE)lling to unusual height tbe larger and darker than the males, and n ot so graceful in 
small streams, which became inhabited by small fishes. form or movements, she , at times, seems to toy with the 
During the drought of hot summers, the receding waters male, in disposed to yield to his importunities, tbough 
left the fishes in  shallow pools w ithin creek beds, an easy pressed with ardor. To avoid his  suit, at times, she will 
prey to their numerous enemies. dart through grass, among stones, or enter a crevice. 

The mid-day heat caused numbers of snakes to seek shel- Should be be able to reach his mate while witbin a hole, he  
ter from the sun , and  the  garter snake (EutruJ3ia radix) in i s  not slow in bringing her to tbe surface, again to be 
particular chose water at this time. Here the fishes, unable repulsed . Upon an unbroken ground the sexual commu
to escape or find deep cool water, were unwilling co-tenants nion is less prolonged. Here she is unable to free herself 
w i th the snakes. The latter are fond of fish, a?d would I from his quick and effectively directed moves. In case she 
devour great n umbers of the smaller ones, chaRlIlg t h em attempt� to quit bim, a coil is  thrown about her body, and 
from one part of the shallow pool t o another. When the his head laid fiat upon her neck, and replaced as promptly 
fishes were in water too shallow to swim i n ,  or were strug- as dislodged, evidently in the endeavor to propitiate her. 
ll'ling upon the sand , they would be seized .by the snakes, Of all strange habits in snakes, none equals that observed 
who would feed upon them until unable to contai� more. in the blowiug adder (Heterodon Bimus) . . One  afternoon 
The snakes would follow the fish through tbe water, diving I . returning to camp, I came upon a box turtle (Oistudo ornata) 
and remaini ng s�bmerged some time. I did not observe trailing along one of tbese snakes, which had a firm hold 
them swal low air (see Am. Nat. , Jan . ,  1880). Snakes upon the turtle's left h ind  foot. The turtle was unable to 
evince more than ordinary energy and sagacity in capturing free it self of its tormentor, as i ts hold was quite secure ; so 
fisb ; half  a dozen will congregate within a small pool, all persistently was it maintai n ed that I l ifted the turtle by 
acting in concert. grasping the body of the snake. Considerable force was 

Mr. J. L. Wortman , who bad charge of a scient ific party required to separate them. The snake was about twenty 
last year, informs me that wh ile fishing one day he caught inches long, the turtle eight inches. The foot was bleached, 
numbers of chub ( OyprinidlJ!), and ,  throwing them on the and blood was still fiowing ; none had apparently escaped 
sand, was surprised to see that but few remained. While  from the mouth of the snake .  Two toes were missing, hav
quietly continuing to replace those so singularly missing, he ing been digested from the foot. The entire foot appeared 
observed a garter snake seize and swallow one of the fish as though it had been subjected to a continued maceration 
six inches in length. There were two of these snakes reap- within the mouth of tbe snake. 
ing the reward of Mr. Wortman's skill. Upon opening the Twice afterward I noticed this strange habit of the puff 
snakes one was found to contai n  six fishes. The head- adders. The late Professor Mudge mentioned to me that he 
waters of the Smoky Hill and Big Horn rivers -abound in had observed this habit in these snakes. I have not been 
this aquatic Entomia ra.diJ!. able to find a;y signs indicating that the snake ever attaches 

In Texas, while fishing with a common hook and li ne, itself to a fore foot. It seems as though they chose a foot 
baited with a small scale fisb, I had the rare fortune to hook I that the turtle is unable to defend. The neck can uot reach 
w hat at first seemed to be an eel, but proved a " cotton the hind foot as it can the front, and free it of any object 
mouth " snake (AnciBtrodon piscivorus). that may attempt to lay hold upon  it. The carapace may 

One morning, on examining a line set over night I found protect the tail . 
the pole as left the previous evening. but the line drawn to I took pa,ins to examine many box turtles (Oistudo ornata) 
shore, and my curiosity was excited as to . the catch. It that occur along the Smoky Hill rivers, and many, one can 
proved to be one of theRe snakes, coiled upon the  bank, the safely say one-half, are deformed i n  their bind feet. Very 
bai t , a small scale fish , mashed w ithin its mouth,  and the littl e  deformi ty is found in the front feet. It must not  be 
hook well caught. Upon being disturbed it at first showed taken that all, or even a majority of these deformities, are 
fight ,  but took quickly to water, and was landed with the caused by adders. It is n ot on accoun t of want of food, for 
same effort as a fish or eel of equal size, i. e. ,  ahout twenty- there is never a lack of the insects bere upon which the 
six inches in l ength. That season I caught tl .ree of these snakes generally subsist. It is not thirst, as the habit is 
venomous snakes in this way while fishing with a hook and practiced where there is  water. . The appearance of the foot, 
line. ]3y Mexicans l iving on the bank s  of the San Ant onio and the inability of the snake to masticate, would precl ude 
and San Miguel rivers, I was informed that it is no unusual any solution other than the desire to obtain blood as it flows 
thing to catch cotton mouths while fishing. from the lacerated parts.-Amer. Naturalist. 

Running  short of bait one day, I caught several large .. I . , • 
toads and tied them together by their hind. legs. On near- NATURAL HISTORY NOTES. 
·ing the water a snake started to cross the stream ; having Filaria of the Black Bass.-At a m eeting of the Philadel-
notb ing e lse to throw at it ,  I gave the toads a toss in front, phia Academy of Natural Sciences recently (Proceed. , p. 69), 
hoping to change its course ; the snake seized quickly on the Prof. Leidy stated that he had been told that the black bass, 
struggling mass. Toads exhibit great fear of snakes ; it Micropterus nigricans, in some l ocalities. is much infested 
will afford considerable amusement to take a toy or stuffed with a red threadworm. One procured in market for h i s  
snake skin and trail i t  toward one ; itwill make a strange cry, tabl e was found to be greatly infected. The  worms were 
at the same ti�e making vigorous jumps t6 .escape. Frogs coiled in oval masses from the size of a pea to that of  a'large 
act in the same way, though they are not so readily cap- bean . and were situated beneath the skin, in the muscles, 
tured. and under the m embrane lining the abdomen. The worm 

Nearly all animals show unmistakable signs o f  fear when is  cylindrical, slightly narrowed, and obtusely rounded at 
confronted by a snake, though many that do not prey upon both ends, minntely allnulate, and otherwise smooth, pale 
them take delight in destroying them, as do the deer family, red , bright red or brownish red, translucent. with the 
etc. . ' . � darker red or brownish in testine, and the white msophagus 

Prairie dogs (Oynomys lUdovicianus) seem to have a most shining through ; mouth a small pore, unarmed ; resopha
inMnse dread of rattlesnakes (Crotalus confluentus) . This gus long, capacious, cylindrical , straight or- somewhat tor
little animal dreads n ot only its venomous bite, but more tuous. Length from three to six inche�, by half a line in diame
the loss of its young, which serve · as food for these snakes, ter. The worm appears to be a filaria, but the determination 
that ent�r their burrows, take  possession,  an.d. drive them .\ of the species was left for more extended observation . 
from theu homes. Where does one· find It pralI'le dog town * The prairie dogs throw up a bank levee about the mouth of their bur-
but that it is teeming with el).akE)$ aQ.d thtl strange little Qwl rowe . 
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An Ancient. White Pine. -The Gardener's Mon thly states 

that a tree of remarkable dimensions was recently feUed at 
Crystal Spring, Yates County, N. Y. The tree was perfectly 
sound and vigorous, thirteen feet in  circumference at the 
ground, and nearly two hundred feet in height.  The rings 
or.annual layers in its stump iudicate an age of three hundred 
and fifteen years, and it is estimated that four thousand feet  
-of lumber wi l l  be cut from its trunk. 

1Vte Aptery.v.-That curious bird,  the apteryx, is  still to be 
found in New �ealaud , but it is probable that before many 
years it wil l ,  like the gigantic diornis of the same country,  
have entirely disappeared. It i s  poorly armed for self-de
fense, and the only thing that prevents its entire extermina
tion is its retired and nocturnal mode of l ife. The number 
of these birds has diminished very rap i dly since the coloni
zation of the island, and from year to year it becomes more 
and more difficult to  secure a specimen. Dogs and cats are 
tlieir worst enemies, for they can not only discover them 
by their odor, but pursue them into retreats inaccessible to 
man. If we add to this constant destruction the fact that 
they reproduce their species at long in tervals ,  and lay but a 
s ingle egg, it may be readily  seen that the entire disappear
ance of the bird is a question of comparatively few years. 
The egg of the apteryx is a genuine curiosity ; and, when its 
size is considered, there is no wonder that this bird does not 
lay more than one. The egg is depos ited in a burrow so 
difficult to discover that, in a journey of a thousand m iles 
across New Zealand, Prof. Ward, of Rochester, was able to 
procure but two specimens. The natives tell  a host of stories 
about this Pgg. Thus, they assert, for example, that the 
'bird buries its egg to a certain depth in the ground and then 
makes a burrow under it so that she can en tel' the latter and 
l et t he egg rest on her back. This is  a fable, however, for 
Prof. Ward observed the birds sitting on their egg just as 
others of their race do. The place of the apteryx in a sys
tem of classification is far from being determined in a satis
factory iDanner_ It is usual to place it alongside the ostrich 
and cassowary, in the order of cursores or runners, because i t 
is deprived of the faculty of flying. Prof. Ward seems to 
take this view of tHe case. 

-

Ohlorophyl-containing Animala.-As well known, there are 
certain ani mals, such as s()me infusoria, certain l lydras, 
and a few worms of the group of Planarians, that contain 
chlorophyl in grains. 

Mr. Brandt (Rotan. Zeitung, 1 882, No. 15) has j ust pub· 
lished some curious researches on this subject, which, if their 
results are verified, will prove of considerable importance. 
According to him,  these so-called granul(ls of chlorophyl 
are algre parasitic on  the an imals in  question , and, in some 
cases, he states, he has been enabled to isolate and cultivate 
them. Generalizing the facts observed, be concludes tbat we 
have here a curiouil associat ion of an animal with a plant. 
The green alga is a parasi te of worm, hydra, or infusoria ; - but 
from another point of view, the converse is true, since, under 
the action of light ,  the chlorophyl organisms assimilate the 
carbon of the carbonic acid and furnish it to the animals i n  
which they are establ ished. Mr. Brandt compares the ani
mal thus provided with these sorts of gonidia to a lichen in  
which the fungus bas been replaced by an animal . Mr . 
Brandt's conclusion is very clear ;  from a morphological 
point of view, these so-called chlorophyl granules are algre ; 
aud from a physiological point of view, they are parasites 
of the animals. 

Longevity of AntB. -Sir John Lubbock says, in the JournaZ  
of t h e  Liunrean Society : 

In my previous paper I have cal led attention to the con 
siderable age attained by my ants ; and I may perhaps be per
mitted to repeat here, mutatis mutandis, a paragraph from my 
last communication with reference to my most aged spec i 
mens, most of those ment ioned last year being sti ll alive. 
One of my nests of Formica fusca was brought from the 
woods in December, 1874. It then contained two queens, 
both of which are now still alive. I am disposed to think 
that some of the workers now in the nest were among those 
originally captured, the mortality after the first few weeks 
having been but small. This,  of course, I cannot prove. 
The queen s, however, are certainly more tban seven, and 
probably more than eight years old.  In the following nests, 
viz . ,  an other nest of F. fusca, which I brought in on the 6th 
June, 1875, and o ne of Lasius niger, on the 30th November, 
1875, there were no queen s ;  and, as already mentioned, n o  
workers have been produced. Those now l iving are t.here
fore the original ones, and they must be between six and 
seven years old. 

I had also some workers of Lasius niger, which I began to 
observe on the 6th July, 1875 ; tbe last of these died on June 
15, 1881 ; and some of Formica cinerea on the 20th Novem
ber, 1875 ; the ants in this nest died off somewhat rapidly, 
the last on July 23, 1881. There w ere no . queens in eit�er 
of these nests. 

.. . . � .. 

Eight Preachers . Oneco 
Eight clergymen preached simultaneously in the Eastern 

Penitentiary, Philad",lpbia, on a recent Sunday, to invisible 
audiences: This prison is  conducted on tbe principle of 
solitary confinement. - Eacb prisoner b as h i s  own lonely 
cell. These cells open on eight corridors, radiating from an 
octagonal center. The preachers stood at th e  outer ends of 
the corridors. and could be heard by the occupants of the 
cells in their several sections. A group. of officials and 
reporters in the middle of the prison experienced the novel 
sensation ·of listening to eight sermQns at once. 
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:BOURRY'S DYNAMOMETRIC GOVERNOR. 

The great increase in tbe adoption of electrical illumina
t ion opens up a new field fur tbis governor, which is claimed 
to be the only one, really practical , that permits of employ
ing tbe electric light in many works wbere tbere . is not 
always an excess of power available. By its aid the power 

J ti tufifi t !mtritau. 
ings show two types of this governor, applicable t o  all 
eases which may possibly occur. In the first arrangement, 
shown in side elevation at Fig. 1, and in pIau at Fig. 2, the 
appliance is mounted on a special frame,  which may be 
affixed to the floor, to a wall, or to the cei l ing. An inter
mediate shaft is interposed between the motor and the 

fJ ULY 22,  1 882. 
driven shaft, and carries two pulleys, one of whicb,  narrow 
and loose, receives the bel t  from the engi n e, while the other, 
doubl e the wid th, for allowing of the  malJ ipulatiou of it� 
belt, t ransmits the power to wherever it m ay be required 
This second pulley receives its motion from the first by 
means of a jointed coupling ; and ,  ill certain cases, the two 

pulleys may be re
placed by geared 
wheels. 

not utilized during cer
tain portions of the 
day may be automati
cally d i s  t r i b 11 t e d  
among two or more 
electric generators, 
which wi l l  thus serve 
as accumulators of elec
tricity, tbeir stored up 
energy being rendered 
available for the re
quirem ents of illumi
nation. The  extreme 
sensitiveness of  this 
governor al so renders 
it especially meful in 
rolling mil ls, saw mills, 
and other cases where 
the resistance varies 
almost constantly, as 
well as in connect ion 
witb marine engines. 
Instead of depending 
upon variatioll s  from 
the normal speecl, tbe 
in ventor, M. A. Bom
ry, of Sain t-Gall ,  Sw,it
zerland, turns to ac
count the dynamic 
effect produced by tbe 
torsile strain exerted 
on the sbaH, and also 
the fact tbat this shaft 
is subjected to a rota
tory force at one end 
and to a resistance at 
the other. A s a rule, 
this torsile st rain, being 
lleither visible nor pal
pable, is not im medi
ately utilizable ; bnt, 
in order to make i t  
serve for the desired 
purpose, it must be in_ 
creased artificially, by 
concentrating it on a 
single poi n t  by means 
of springs judiciously 
applied ,  in the action 
of wbich b reflected, 
as it were, tbe resist
ance opposed · to the 
motor. The arrange
ment adopted by M. 
Bourry consists in con_ 
vertillg all circular 
strain into rectilineal 
pressure, which per
mitl; of apply-

Fig. 1.-BOURRY'S DYNAMOMETRIC GOVERNOR. 

The second arrange
ment, shown in eleva
tion and plan at Figs .. 
3 and 4, illustrates the 
appliance connectin g  
the lay shaft witb that 
of the engine, as in 
the case of screw 
steamers. In both ar
rangements the special 
parts perform identi
cally the same func
tions. The journals of 
a double crank, of a 
wheel, or of a pulley, 
made fast on the driv
ing shaft by means of 
an articulation, act re
specti vely on one of 
the arms of two bent 
levers, which oscil late 
on strong tenons, be
longing to a coupling 
keyed on the lay shaft. 
The other arm of these 
bent levers is connected 
by rods with a slider 
working freely on the 
shaft. Between the 
slider and the coup
ling are arranged a 
sufficient number of 
springs, having togeth
er the necessary resist
ance, and acting ac
cording  to circum
stances, by tension or 
hy compression.  When 
the engine is put in 
motion , the effect of 
the rota tion first acts 
on one side of the bent 
levers, and is afterward 
transmitted to t h e  
slider and the springs. 
'l'hese latter, becoming 
compressed or extend
ed at each change of 
resistance, give a re
ciprocating movement 
to the slider, the posi· 
tion of wh ich alw ays 
corresponds exactly 
with the load on the 
engine. In order to 

ing t he greatest 
number of t h e  
best s p r i n g s 
known. These 
are placed round 
and n ear to the 
sbaft, a practice 
that offers great 
advantages as 
regards d istribu
tion of the straill . 
facility of in
stallation, and 
t h e  replacing 
of parts. In th i s  
way, the invent
or obtains a con
stant ,  durable, 
and compact dy
namometer, to
gether with a 
perfe0t gover
nor, which may 
be applied to 
small powers as • 

well as the larg
est engines, such 
as tholle of 
screw steamers, 
because it con
taius no part, 
without even ex
c e p t i n g thG 
springs, that 
cannot be made 

- as strong as may 
be required. 

The engraA-

Fig. 2.-PLAN VIEW OF BOURRY'S DYNAMOMETRIC GOVERNOR. 

Figs. 3 and 4.-BOURRY'S DYNAMOMETRIC GOVERNOR BETWEEN DRIVING AND DRIVEN SHAFT. 

transmit this 
movement to the 
steam valves, the  
sleeve is provid
ed with a col lar 
which partici
pat es in its re
ciprocating, but 
not in its rotary 
movement_ Tbis  
governor,receiv
ing the whole 
power given out 
by the engine, 
acts as a con
stant dynamo
meter, to which 
may be fitted the 
various ml'asur
ing·instruments, 
the motioDS of 
which are de
rived from that 
of the collar on 
the slider. 

The first of 
t h ese i n s t r u· 
ments, the dyn a· 
mometer proper, 
serves to meas· 
ure the resist· 
ance opposed to 
the engine ; it 
consists of a 
graduated dial, 
on which works 
an index, re
ceiving its mo 
tion from a rack 
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actuating a small pinion. The second is a counter, revolving 
w ith greater or less speed according to the resistance to be 
overcome by the engine, which resistance it  records in kilo
grammeters or foot pounds, thus constituting a dynamo 
metric indicator, analogous to gas and water meters. A 
third instrument, the " dynamograph, " represents graphi
cally, on an endless band of paper, the variations of the 
resistance. The first two instruments are easily distin
guished in the illustrations. As regards the third, the place 
of the pencil only is shown at the end of the rack of 
the dynamometric index, the arrangement of the 
band of paper varying with the circumstances of 
each particular case. An ordinary counter is shown 
in  the last two figures. 

In order that this appl iance may work with pre
cision as governor, its action must be regulated so 
as to correspond exactly with that of the steam 
valve8 of the engi n e ; that is to say, their opening 
must coincide with the respective positions of the 
slider, which may be obtained empiricaIly, or better 
still , by calculatiou . It is not necessary that all 
thpse instruments should work constantly. Tbus, 
in stationary engines, the dynamograph will only be 
used periodical ly in the Rame way as an indicator. 
On the other hand, for screw engines, there is every 
reason to cause tbe work of the engine and the 
resistance of the propellor to be traced continuously 
during the whole voyage, so as to retain a true rec
ord of the state of the sea. It is always useful for 
the dynamometric counter to work continuously , 
whatever be the nature of the motor to which it i s  
applied ;  i t  will indicate the  total power given out 
from any given instant,  and will permit of compar
ing the effective force developed with the quantity 
of fuel consumed .  For the determination and 
checking of the amount of motive power let on hire, 
this instrument is almost indispensable . The dyna
mometric index , wb ich gives a eonstant indication 
o f  the resistance, and consequently the strain on the 
motor, is an excellent guide for the engine man and 
stoker, enabling them to judge of the quantity of 
water and fuel required. This index, indeed, records 
the measure of the work done in any establishment, 
while an exact reproduction of it in the office, by 
electrical or mechanical means, constitutes a valuable method 
of supervision which cannot fail to exert a favorable influ
ence on the production . 

------"----- ""- -... ...,�. "01 ......... ------
NeW" Factory of the Edison Electric Lamp Company. 

The moving of the lamp factory from Menlo Park to East 
Newark, N. J. , affords a fitting occasion for making a brief 
mention of tbe hiRtory of the Edison Lamp Company. 

The manufacture of lamps was comm enced at Menlo 
Park, in November, 1880. Prior to that date 
a large number of lamps had been made. but 
the first regular pay roll of the Lamp Company, 
as an organ ization distinct from tbe laboratory and 
experimental department of the Light Company, 
was November 11, 1880, which may be taken as tbe 
date of the starting of the factory. From that time 
until April 1, 1882, when moving to Newark was 
commenced , the factory was runn ing alJ the time, 
except about six weeks. The largest number of 
men employed at any one time was 135, and for the 
last year tbere has not been at any time less than 
100 han ds employed. Up to April 1, 80,000 lamps 
were shipped, and at tbat time there were about 
50,000 unsold in stock. The reason for moving 
the factory to East Newark is to secure larger 
buildings, with increased facilities, alsl» convenient 
accommodation for workmen, and to be nearer the 
source of supply for obtaining reliable help. The 
manufacturing of lamps was begun in the new 
factory at East Newark on June 1 ,  1882, and 150 
men are now employed. The tools and power now 
in the factory are adequate for making 1 , 200 lamps 
a day, but the factory has an ultimate capacity of 
40,000 lamps a day, which will require from 3, 000 
to 4,000 hands, according to the style of lamps 
made. The lamp factory has always been managed 
with unusual skill and intelligence, and all visitors 
have united in praising the perfection of the system 
and the economy and precision of the work. The 
officers of the Edison Light Company are as fol
lows, namely : Thomas A. Edison , presiden t ;  
Francis R .  Upton, treasurer ; William Holzer, 
superinteudent ; ana J. J. Bradley, master mechanic . 

.. , . �  .. 
Photography of' Maps, etc. 

was indicated by the red lining forming a sort of ribbon 
on the ground glass, which showed the  exact d irection the 
plan required to be moved to bring it into proper position. 

.. - . . . 
Coal .J igging In tbe Schuylkill Region. 

The Coal Trade Journal says that the Mahanoy jig house 
has proved such a success that another near Heckscherville 
will go up tbis summer. They will have a capacity of 200 
cars per day of pea, buckwheat, and dust coal. In these 

PHOTO BASS·RELIEFS. 

houses the coal is agitated in water. Slate being the heavi· 
est part drops to the bottom, and the coal is brought " out 
cleaned of this objectionable part. To pick such small sizes 
of coal would be a tedious and unprofitable job. Under the 
new process pea coal will receive better treatment than by 
screening, and its market value will be enhanced. The com 
pany propose to treat the coal dirt at the collieries in this 
way, relieving it of about 18 per cent. of slate. The CO'll 
will be used in those engines of the company which are 

BASS-RELIEFS BY PHOTOGRAPHY. 

Among the in teresting industries to which electricity may 
be applied, is the me ta llic reproduction of photographs i!l 
relief. Some curious specimens were exhibited at the Paris 
Exposition of Electricity, and our engraving represents six 
small bass�reliefs in metal obtained from simple photograpbs . 

Tbe process employed by the inventor is one of great 
simplicity, and differs only from those already known by 
employing gelatine in liquid form,  instead of dry Qr in 

paste. An ord inary photographic negative is  taken 
and placed in a printing frame. A rubber tube is 
put behind the negative, and bent around the edge, 
and over this a second glass is placed ; the frame is 
then closed as in ordinary printing. The space 
between the two glasses is rendered tight by the 
rubber tnbe, and i u  this space , opened only on one 
side, a solution of bichromated gelatine is poured ; 
then the apparatus thus prepared is exposed to an 
electric light. of sufficient intensity. That which 
was employed at the Exposition was supplied by a 
small Siemens machine , consuming about three
borse power. A reflector convenien tly arranged 
would certainly have given more complete and 
rapid resul ts by concentrating a greater Il umber of 
luminous rays upon the subject experimented u pon. 
When the light bas worked upon it snfficiently, the 
gelatine coagulates in layers or coati ngs of variable  
thickneRs, proportionate to the quantity of light 
which passes through the negative. The thickness 
is bnt little more than two millimeters, and thus a 
hollow reproduction of tbe photographic design is 
made. This hollow gelatine mould having been 
hardened in a suitable bath , an impression is taken 
by electrotypy , which will be in bass-relief. 

These reliefs may be made much more pro
nounced by giving to the gelatine mould a slight 
curvature. 

Artistic productions may be obtained by this pro 
cess at very low prices. -La Lumiere Fllectrique. 

--------� .. ���---------
A LUMINOUS SHARK. 

BY C. F. HOLDER. 
Among the later outgrowths of scientific investi-

gation we find tbe theory of abyssal light, intended 
to explain the presence of eyes in many of the deep sea forms, 
their existence supposed to be conditional upon the presence 
of light in the greater depths of the ocean .  The Ascidians and 
Alcyonarians are well known a� wondrous light givers. The 
form of the former we are most famil iar with is the oval 
ball that seems grow ing u pon a stem, and waves to and fro 
with the tide like a veritable plant ;  it is, however, a highly 
organized an imal. So}ne of the Ascidians are free swim
mers, and live in colonies ; such is the Pyrosoma, one of the 

The difficulty of copying a map or plan by the 
photographer to whom such work is only brought at 
rare intervals, is, it is well known, very difficult, 
the obtaining a perfectly true rectangular image on 
the ground glass being most wearisome wi thout  the 

LUMINOUS SHARK (Sq/lalus fulgen8) .�FISH WITH PHOSPHORESCENT SPOTS 
(Ichthyococ(JU8 ornatus). 

most remarkable of all phosphorescent creatures, as' 
well as one of the largest. In appearance · they 
resemble an elongated empty barrel, about five feet 
long as a maximum, with one end closed , the other 
open, a provision that insures movement in a given 
d irection . The means of propulsion seems incom
prebensible, hut it is easily explained, however, u pon 
an examination of the animal . Each individual in 
the colony draws in water from the outside and 
eject.s it into the interior, where i t  finds a common 
outlet at the open end. the current rushing out forc· 
ing t.he aggregation of Ascidians along in the direc· 
tion it happens to take. The surface is completely 
covered with curious fi laments that appear to wave 
to and fro. Such is the general appearance of the 
creature in the day time, but in the night or abyssmal 
depths of the ocean it presents an entirely different 
sight, gleaming and glow ing with a wondrous golden 
light, that penetrates the water for twenty or thirty 
feet around it, and resembling more than anything 
else a cylinder at white heat, vibrating waves seem
ing to pass over it in quick succession , producing 
many different tints of yel low and gold. As may 
be surniised, at a distance of one bundred feet or 
more they resemble worms three or four feet in 
diameter, of wavy, nebulous matter, the cel lter 
burning 11rightly. The appearance of numbers of 
these wondrous creatures in the water is an extra
ordinary sight, and looking down into the depths 
we ·seem to be looking into space. Every break of  
tbe  water i s  the  . signal for myriads of beautiful 
creatures to spring into life, as it were, the sea fairly 
igniting, the minute gl'anules in the depths below 
sparkling and scintillating in the reflection. Great 
constellations seem revolving in erratic courses, 
now rising and falling, m eeting each other, the 
l ights intermingling, while smaller phosphorescent 
jelly fishes, like stars of lesser magnitude, revolve 
about them,  completing the curious scene. The 
Iigbt given out by the Pyrosom a  is not confined to 

aid of special appliances. One plan recommended for the pur
pose is to suspend a block that is perfectly square by a piece 
of string against the center of the picture , any departure of 
the axis of the. lens from a trne perpendicular to the plan 
being shown by one or other side of the square coming into 
view. We recently saw an improvement upon this method , 
says the British Journal of Photography. A pill box with 
red lining was suspended, by the aid of a piece of cotton, 
just over the center of the plan, and tbe sl ightest deviation 

specially adapted to such fue l .  The amount of dirt pre
pared in this way last year at a cost of 5 cents per ton, and 
in which there remained only 4 per cent of slate, was 
60. 000 tons , thus saving  to the company over $120.000. 
When the new buildings and machinery made for treating 
the dirt are completed all stationary engines at the collieries 
and in the shops and foundties of the company will be sup
plied with it, and the marketable sizes of coal now used by 
the company will be sold to the trade. 

tbe water, but iS1eflected above it, covering every
thing with a pale, ghostly light. The sails of vessels are 
lighted up by it, and cast "  dark shadows about, while with
in four or five feet of the animal a newspaper can be read 
with perfpct ease . 

, But the most curious ligbt"giving forms discovered are the 

fishes. Among the bony fishes of great depths,  the fami· 
lies Scopelids. Sternoptychids , and Stomiatids, have long 
attracted atten tion, on account of the rows of brigbt spots 
that occur upon their sides, now found to be luminous. 
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These are found especially upon the fishes Okailliodu8 8loan i, 
Stomia8, boa, &opelu8 humboldU, etc. In the IchthyocoCCU8 
ornatus and ' &opelu8 rajine8quii, they are specially abun
dant. In one species of the former a large luminous spot 
occurs upon the front of the head. 

The distinguished naturalist of the Challenger expedition, 
Willemoes-Suhm, now deceased, saw Scopelius phosphores
cent in the night, of which he says : " One of them hung 
in the net like a shining star as it came out of the darkness. 
Possibly the seat of the light is in the peculiar side organs, 
and it may be that this phosphorescence is the only source 
of l ight in the great depths of the sea. " 

The thought that in the dark abysses of the deep sea 
every animal . carries its lantern lIS the miner carries his 
lamp on his h ead, is a very fascinating one ; and, indeed, 
Herr Willemoes-Suhm observed several other fishes that 
were provided on tbe smooth head and on the head-beard 
with a " remarkably large sense organ . " Valenciennes has 
also remarked of tbe genus Hemiramphu8 that it bears a 
strongly glittering pbosphorescent pustule on tbe tip of 
its tail. 

Among tbe fishes discovered by the Challenger expedition 
was the Echio toma microdon, a dark fish from two miles 
beneath the surface. ' Below its eyes were two luminous 
spots ;  a narrow elongated one above tbe maxillary, and a 
small, sbort organ nearer the eye. 

Another species, tbe MicriPll UB, had long fringed barhels ; 
luminous spots above tbe maxillary, small and round. This 
was found on the Australian coast in 2, 150 fatboms. 

A stomatoid  fish, Bathyophi s, found over three miles 
below the surface, bad long barbels ; small luminous organs 
above the middle of the upper jaw , and a number of others 
along each side of the abdomen ; also on the tail and outer 
ven tral rays. 

In the Ipnops the body was long, covered with cylindri
cal scales, and devoid of luminous organs. The head was 
depressed, long, and spatulate, its enti re upper surface occu
pied by a remarkable phosphorescent organ that was longi· 
tudinal ly divided into two symmetrical hal ves. 

The most remarkable light-giving fisb, however, is a shark, 
a species of &ymnu8, and allied to our morse of the 
southern coast, discovered by Dr. Bennett in Australian 
waters. The light in this case was universal . In relation 
to his find, Dr. Bennett says : " When the larger specimen ,  
taken at night, was  removed into a dark apartment, i t  
afforded a very extraordinary �pectacle. The entire inferior 
surface of the body and head emitted a vivid and green ish 
phosphorescent gleam,  imparting to the creature, by its own 
light, a truly ghastly and terrific appearance. The luminous 
effect was constant, aud not perceptibly increased by agita
t ion  or friction. I thought at one time it shone brighter 
when the fish struggled, but I was not satisfied that such 
was the fact. When the shark expired (whicb was not 
unti l it had been out of the water 11I0re than three hours) 
tbe luminous appearance faded entirely from the abdomen., 
and more gradually from other parts, lingering the longest 
around the jaws and on the li DS. 

. .  The only part of the under surface of the animal which 
was free from luminosity was the black eollar around 
the throat ; and while the inferior surface of the pectoral, 
anal, and caudal fins shone with splendor, the superior 
surface ( including the upper lobe of the tail fin) was in 
darkness, as, also were the dorsal fins, back, and summit of 
the head. 

" I  am inclined to believe that the Iuminous power of this 
shark resides ill a peculiar secretion from the skin. It was 
my first i mpression that the fish had accidentally contracted 
some phosphorescent matter from the sea, 01' from the net 
in which it was captured, but the most rigid investigation 
did not confirm this suspicion, while . the uniformity with 
wbich the luminous gleam occupied certain portions of the 
body and fins, i t s  performance during l ife, and decline and 
cessation upon the approach and occurrence of  deatb , did 
not leave a doubt in my mind that it was a vital principle, 
essential to the economy of the animaL The small size of 
the lins would appear to denote that this. fish is not active in 
swimming ; and, since it is highly predaceous, and evidently 
of nocturnal habits, we may perhaps' i ndulge in the hy
pothesis tbat the  phosphorescent power it possesses is of 
use to attract its prey, upon the same ' principle as the 
Pol.vne�ian Islanders and others employ torches in n ight 
fishing. " 

.. I • •  ., 
Phantom Lights at Sea. 

A Fulton Market fish dealer gives the  following explana
tion of some of the strang. lights" phantom vessels, and 
other mysterious appearances that puzzle seamen : 

" Two years ago I went m'enhaden fishing, and one day 
as we were going up tbe Sound one of the hands said he 
hoped we were not going off the Point. meaning MontaUk. 
I asked him why. He seemed kind of 'offish , but at last let 
out that he had seen ships sailing about in the dead" of  n ight 
in a dead calm. I laughed at him, but' two nights later we 
came to anchor at Gardiner's Bay, and as it was a hot night 
w e  stretched out on deck. In tbe middle of the night I was 
awakened by some one givIng me a .  tremendous jerk, and 
when I found myself on my feet my mate, shaking ! ike a 
leaf, was pointing. over the raiL I looked; and, sure enougb, 
there was a big schooner about an eig-bth of a mile. away, 
beali ng down on us. There wasn't a breath of wind in the 
bay, but on she came at a ten-knot rate, headed right for us. 
, Sing' out to the skipper, ' I said. ··It's no use, ' said my 
mate, hanging OIl to roe, . ' It's no vessel. " But tbere she 

Ititutifi t !mtri tau. [JULY 22, 1 88 2. 
was, w�thin a '  li�ndred yards of us, Shaking him off, I I ery has also be�n made. Be�lin 

.
is known to be buil� on 

swung mto the ngging, and yelled ' Schooner ahoy ! ' and sand, and conSIderable surpnse IS expressed that amber 
shouted to h er to bear away, but in a second the white sails should turn up in it, and especially that its presence should 
were right aboard of  us. ::: yelled to the hands, and made have remained unknown until this late day. 
ready to jump, wben, l ike a flash, she disappeared, and the .. • • • • 
skipper came on deck with all hands and wanted to know George W. Hawes. 

if we lJad the jimjams. I'd have sworn tbat I had seen the George W. Hawes, Ph.D. ,  Curator of the National 
Flying Dutchman but for one thing. We saw the same Museum of Washington, died at Colorado Springs, June 23, 
thing about a week afterward. The light passed around us in tbe thirty-third year of his age. Dr, Hawes was born in 
and went up the bay. I got out the men and seine and Marion, Ind. , of New England parentage, and was educated 
followed in the path of the phantom schooner, and as sure at Yale College, also studying abroad, and receiving the de· 
as you are alive, we made the biggest single haul of menha- gree of Ph.D. from the University of Bonn .  He devot cd 
den on record. The light, to my mind, was nothing more himself with zeal and success to that department of geology 
or less than the phosphorescence that hovered over the big kno w n  as l ithology, making original microscopic investiga
shoal. The oi l  from so many mill ions of fisb moving along l ions and publ ishing many papers in scientific journals. He 
was enough to produce a light ; but you will find men all was engaged on the geological survpy of New Hampshire, 
along the shores of Long Island that believe there is a regu· and was Professor in the Sheffield Scientific School at New 
lar phantom craft that comes in on  and off-sort of a coaster Haven. In  February, 1881, he  was appointed Curator of  the 
in the spirit trade. I saw an accoun t  of something l ike this National Museum, where he gathered an extensive collection 
in the Portlan d  papers some time aftel', and they thought it of all the building stones in the United t;tates. 
was very remarkable ; but wherever 'you find menhaden you • • • , • 
may look out for queer lights on the water-phantom ships' Willilllll S. Vaox. 
and the like. " , 

.. I • • • 
French Enterprise on the Congo. 

The World'8 correspondent at Paris says, in a letter dated 
June 23, that the French Geographical Society wcre making 
a social l ion of tbe French explorer who claims to have 
stolen a march on Stanley and his Belgian company in 
Africa. Stanley had found tbat the Congo was the great 
waterway of Africa, though unfortunately, o wing to the 
cataracts near its embouchure, it was not directly accessible 
from the coast. It became navigable only at Stanley Pool ; 
but once there traders on the broad river could reacb one of 
the richest regions in the world. How to get to Stanley Pool ? 
Stanley could thin k of no better way than to cut a road of 
about 280 kilometers from the coast, parallel with the cata
racts. M. Savergnan de Brazza, the Frenchman in question , 
thought of a much better way. It occurred to him that from 
the French station at Gaboon he might find some affiuent of 
the Congo floating directly into the pool. He did find such 
a river, the Alima, which is separated from the Ogoone only 
by 80 kilometers of land, and the Ogoone is in direct com
munication witb the French possession. It was a question, 
therefore, of a land journey of 80 kilometers, as against a 
land journey of 240, or a saving of two·thirds, He said 
nothing, but stole quietly back to France, obtained the 
necessary funds from his government, went back again and 
reached Stanley Pool by tlie Bhort cut in time to welcome 
Stanlr-y on his arrival. He had taken possession of it in the 
name of France, made treaties with the natives, and deal t 
out French tricolors to them for the decoration of their per· 
sons and property as lavishly as if they had been mere orders 
of the Legion of Honor. 

The Siemens Steel Patents_ 

By order of the United States Circuit Court, in the suit 
of  the Iron City National Bank of Pittsburg, Pa. , against 
the Siemens-Anderson Steel Company, the interest of the 
company in the patent s  of Dr. Charles W. Siemens was sold 
at auction by the U. S. Marsbal. July 6. 

The patents are valued at $500, 000. They cover the cele
brated Siemens patent revolving furnace, gas furnaces, and 
various processes and methods of making cast steel, together 
with numerous improvements. Although the sale had been 
duly advertised, there was only one bidder, and tbe property 
was sold to the attorney for the prosecutor for $1. The rea
son is, tbat under tbe laws of Pennsylvan ia, and a recent de 
cision in the Allegheny c'ounty Court, a patent cannot be 
seized for debt, and nobody thought it worth while to bid. 
The bank, however, has takeu the precaution to go tb rough 
the form ; and if the decision of the lower court is reve:reed 
and the sale declared legal, it will find itsel f in possession 
of the sole right to the use of the patents in the United 
States. 

. . . .. . 
A lcohol fi'om A corns. 

It is said that alcohol equal to that made from grain can 
be produced from acorns. '[he acorns are freed from the 
shel l and ground finely : then they are mashed w ith malt, 
and allowed to ferment. Acorns contai n about 20 per cen t 
of starch, and eighteen per cent of glu t en. They would 
be a valuable article for human food if it were not for the 
tannic acid (about 3 per cen t) which they contain . Vast 
quantities which go to waste every year, where hogs are 
not fed in the woods, might be gathered by boys, and con
verted into alcohol for use in the arts, thus freeing an equi
valent amount of grain for use as food. 01' some young 
student of practical cbemistry might make a good thing for 
himself and for the world by dr-vising an ecojomical pro· 
cess of separating the starch, g-luten,  and tannic acid, the 
last for technical uses and the others for food. 

.. . . ' . 
Berlin Ambe r. 

Recent discoveries of amber in and near Berlin have been 
so promisingly large tbat predict ions a�e made that the

' 
re

gion will  yet become a competitor of the amber fishing sta
tions along the shores of the Baltic. Near what is called 
the port, a large deposit h as been found" and in the Genthiner
strasse during a single week more than a hundred good
sized pieces were dug up. In the Landgrafel'-strasse, in 
ancient alluvial soil , about twelve feet qow n ,  a systematic bed 
of amber was found. Not far from ,t!le city another disco v-

William S. Vaux, a well-known amateur mineralogist, 
died at Philadel phia on May 5. in bis  7 1 st year. As vice
president of the Academy of Natural Sciences, and of the 
Numismatic and Antiquarian Society, as president of the 
Zoological Society, and as treasurer of the American Asso· 
ciation for the Ad vancement of Science, he showed an active 
in terest in the progress of science. 

The chief object to which he devoted his ample m eans was 
the collection of choice minerals, and as a result of extensive 
traveling and �onstant collecting tbroughout a lifetim e, he 
left one of the finest collections in this country. His cabi
net was remarkable for the beauty of the individual speci· 
mens, in many cases unsu rpassed. He has bequeathed it to 
the Academy of Natural Sciences of Philadelphia. 

Pre-Indian Bellcs Crom Virginia. 

Mr. M. S. Valentine, of Richmond, Va. , has sent to the 
Anthropological Institute of London, for exhibition, a collec
tion of very curious articles fasbioned in soapstone and clay, 
which were found lately between the ranges of the Blue 
and Alleghany Mountains, near Mount Pisgah, North Caro
lina. The objects are said to be of a type ahsolutely unique, 
consisting partly of human . partly of animal- figures, either 
in the round or in various degrees of relief. Some are 
household utensils. They appear to have been sculptured 
by metal instruments , so perfect is their workmanship. The 
human type is alike in the various 'objects, but is not Indian 
All are fully clothed in tight-fitting garments. Some are 
seated in arm-chairs , otbers on all sorts of animals- bears, 
prairie dogs, birds, and other shapes belonging to North 
America. But some also represent types of the Old World , 
such as the two-humped camel, rhinoceros, hippopotamus 
Some of the specimens were obviously made since the advent 
of the whites, and these are fresher-looking and of rud er 
workmanshi p. The inference hazarded is that the articles 
were made by an earlier and more civilized 1'3ce, subjugated 
and partially del:!troyed by the Indians found in Virginia 
on the arrival of white men. 

• f . , ,, 
Recovery fi'om Hydrophobia. 

A case of recovery from an attack of hydrophobia was 
related to the Academie de Medecin e  at the meeting of Jun e 
1 3, by M. G. Denis-Dumont, of Caen. The details of this 
case are given more fully in the letter of our Paris corre
sptmdent this week. The patient was a man, thirty-eight 
years of age, of strong constitution, and previous good 
health,  who was bitten on April 1 6  on the forearm by a 
rabid dog, which had bitten the same day a woman and . 
two children . The woman died of hydrophobia on May 
20, and .the  news of the death profoundly impressed the  
patient, who became restless, anxious, affected with extra
ordinary thirst, and complained of sore throat and of diffi
culty in swallowing. He refused all drink which was offered 
him , manifested a tendency to bite persons and ohjects 
around him, and presented convulsive attacks of the charac
ter so frequently met with in hydrophobia. He was taken 
to the hospit.al on May 23, and none of the medical men i n  
attendance had any doubt that he was suffering from hydro
phobia. The treatment employed consisted in hypodermic 
injections of. a cen tigramme of pilocarpine, which caused an 
abundant diaphoresis and salivation. At the same time a 
d ra ught was given of two drachms of bromide of potassium, 
four drachlllS'of chloral hydrate, and an ounce of si rup of co
deia (whether at a single dose or in divided doses the report 
does not state). The symptoms presented a rapid ameliora
tion, and on 'the 30th of May had entirely ceased. It seems 
open to question whether or not the case was one of genuine 
hydrophobia. When the symptoms commence with mental 
disturbance, ;  distinctly elCcited by such intense apprehension 
of tbe disease as is excited by the news of the death of 
another person bitten at the same time, the case cannot be 
regarded as affording conclusive evidence on the therapeuti
cal question. M. Bouley, however, announced his intention 
of communicating to tbe Academie aC the next meeting 
another case of hydrophobia in which recovery followed the 
use of pilocarpine. -Lancet. 

• •  1 • •  

To render thick paper quite translucent, satu,rate it (while 
warm) with 0anada balsam or castor oil. 
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RECENT INVENTIONS. 

IIDproved Button. 

Mr. William H. Ward, of Topeka, Kan . ,  has patented an 
improved button, shown in the accompanying engraving. 
This button consists of a fasten ing made of a strip of thin 
flexible metal having angular slots cut in one end and rolled 
into cylindrical shape, an eyelet in which the fastening is 
secured, and a back. The back has a central perforation 
th rough which the eyelet and clasp are 
passed and secured by spreading their 
inner ends. The face of the b utton is 
secured to the back in tbe usual manner, 
and is constructed with a depression which 
fi t s  into the end of the eyelet and fasten
ing, and assists in forming a firm and com
pact button . The eyelet forming the stem 
of the button is  made so as to allow the face of the button 
to rotate. Mr. Ward has also recen tly paten ted improved 
pliers for attaching the buttons to garments. 

Earth Scraper. 

We give an engraving of a novel earth scraper which com
bines maxi mum lightness, strength . and economy of construc
tion . The body of the scraper is made of one piece of sheet 
metal, which is cut out in the flat, by suitable dies, and after
ward bent i nto proper shape, and the joints afe locked to
gether by hool,ed shaped f1angps, one edge being turned 
outward and one inward , and 
tbe two are then engaged, and 
rolled or otherw ise flattened, 
formi ng a firm lock joint. The 
handles are attached to the 
scraper body by open rings 
riveted to the sides of the scraper 
in which they are clamped. 
Two m etal shoes, c, are applied 

c 

detachably to the bottom of the scraper. The shoes are 
tapered toward thei r rear e nds, and have side grooves. 
Wings are formed by slitting the bottom of the scaper lengl h
wisc and crosswise, and bending tbe portions thus ou tlined 
downward at an acute angle. The shoes are attached by 
inserting their rear ends between the edges thus formed, 
and are then forced back until they come in contact with 
the ends of  the grooves. 

--------

Separator Cor Starch. 

A device for separating starch from the other portions of 
gl'Oun d  corn has Qeen patented by Messrs. William T. 
Booth and A lexander II. Bell , of  New York city. The sup
porting frame has longi tudinal side rai ls  on which friction 
rollers are sustained in bearings. Above this frame is a 
frame which carries a sieve, and is guided and supported 
by irons on its under side, that slide upon the friction 
rollers. The frames are so incl ined as to insure forward 
movement of the material upon the screens. At the upper 

end of the supporting frame is a shaft, a balance wheel, a n d  
a n  eccentric driven b y  a pulley. On the screen frame is 
fixed a yoke that extends over the eccentric, and at the 
upper and lower ends of the screen are spiral springs at
tached to each end of the frame, to cause the arms of the 
yoke at all t i mes to be in contact with the eccentric. The 
ground materia l  fed to the upper end of the screen is agi
tated and m oved forward by the moti o.n , and the fine par
ticles of the starch fall through the meshe� of the sieve, 
and the refuse passes off at the lower end. 

A NeW" Feed PnIDp Cor SteaID Boilers. 

An improved pump for supplying steam boilers with 
hot water at at higher temperature and with a greater 
uniformity of pressure than is practicable with feed 
pumps of  ordinary const ruction, has been patented by John 
Houpt, of Springtown, Pa. , and is shown in the accompa
nyi ng cut. A vertical pump cylinder is provided with a 
piston, B, reci procated by a piston rod attached to a crank 
shaft . The piston is annular in form, and a relief valve is 
seated downward therein .  and 
is guided in i t s  vertical move
ment by a pendent stem. In 
the upper part of the cyl in
der is located the discharge 
valve, which seats down
ward , and has a vertical guide 
stem, aroun.] which is a 
spiral spring, that operates to 
press down the valve when 
the piston reaches the lim it  
of i ts  u pward stroke. A hot 
water supply pipe having a 
check valve is located be-
tween the feed pump (above described) and a feed water 
heater or other source of supply. Between such heater and 
the check v,\lve is placed an auxiliary force pump, whose 
cylinder is a cOll tinuation of the connecting tube. Its pis
ton is reci procated, simultaneously with the piston, B,  and 
in  the  same direction, and at  the bottom of the cylinder is a 
check valve. 

. 

57 
Heel · Plate fO T Boots and Shoes. I Spark Arrester. 

We give herewith an engraving of an i mproved beel plate An efficient and durable spark arrester, that is easily 
for boots and shoes, patented by Mr. Ed ward C. Gardner, of ' at tached to and detached from the smokestack of a loco-
Abington, Mass. The metal part motive, has recently been pa-
of the heel plate is made with tented by Mr. John L. Kant-
a flange around its circumference ner, of South Easton, Pa. , and 
and is  depressed at the middle .  is shown in the accompanying 
The flange has a smooth w earing engraving. 
surface, and the depressed part has Inside of the smokestack is 

placed a concavo-convex grate, 
formed of parallel bars attached 
at their ends to a rim. This 
grate fits into the upper part of 
an outer rim, C, and has guide 
pius which enter vertical slots in 
the rim. The rim, C, is fitted 
into the smokestack, and rests 

ornamental projections formed on 
its surface to  keep leather filling 
in place. The filling has its edges 
shaped to correspond with the shape 
of the inner side of the flange, and holes formed through it 
correspond with the studs and holes for nails. 

A Novel Horse PoW"er. 

Among recent inventions we find an im proved horse 
power for driving cotton ginning and other similar machin es, 
that is simple, durable, and cheaply constructed, and has 
less friction than machines for this purpose now in use. 
The device is shown in the annexed engraving, in which A 
is a horizon tal shaft journaled in two posts, and B is a verti
cal king post to which the maiL! power wheel is secured, and 
it is  revolved by horses attached to a level' secured to the post 
below the power wheel. Upon the shaft, A, are fixed two 

against the r im of the lower grate, E. This grate is also 
concavo convex shape, and is formed of parallel bars 
attached to a rim formed with slots, to receive bolts that 
secure it to the stack. The alternate bars of the grate ter
minate at a distance of half an inch from the rim. The 
grates are placed with their convex sides toward each other, 
and are secured to each other at their centers by a bolt. 
With this construction, the incandescent pieces that are car
ried up the smoke stack will be broken ,  by striking against 
tbe grate bars, into such small pieces as to be rendered inca
pable of doing damage ; those not broken falling back 

1 intn the chamber, to be again thrown up until they are 
broken. 

Parasites oC the Fly. 
- - A microscopical discovery, which may prove highly 

I important in a sanitary point of view, has been made by 
pulleys,  one �arger than the other, and it receives its motion Thomas Taylor, M.D. , microscopist of the Department  of 
from the mam power wheel attac�ed to the post, B, by a Agriculture. About a year ago, while dissecting out the 
belt a, that passes over the small pnlley and communicates it proboscis of a common house-fly, Dr. Taylor discovered �o the  ginning or thrashing machine, by means of a belt pass- minute snake ·l ike animals moving quickly from the probos
mg over �he l a�'ger pulley and a small pul ley on the machine. cis. Continuing his experiments from time to time s i nce 
The belt IS glllded fwm the power wheel t o  and over the then, be found that house flies 'are very frequently inhabited 
small pulley on the shaft, A, by one horizontal and two ver- by these animals. He has found them generally in the p ro
�ical rollers, over and between whieh it passes, and the belt boscis of the fiy, although sometimes they are fou n d  in the 
IS kept tight ened by a swinging belt t ightener, which i s  pro- abdomen, and he thinks that since flies are carriers of  these 
vided where it �omes in contact with the belt witt! a roller. minute snake-like animals, they may in l ike man ner be con
The above d�Vlce has been patented by Mr. Thomas A. veyers of contagious germs, much smaller bodies. These 
Brewer, of OlIver, Ga. animals measure about eight one-hundredths to one-tenth of 

an inch in length, and about two one-thousandths of an inch 
An .llDproved Stove Grate. in diameter. Tbey are classed under the Nematoidl1!, genus 

Mr. George M. Brill, of New Baltimore, N. Y. , has lately Anguillula. They are much larger than trichinre or so called 
patented an improvement in slove grates, the object of vinegar eels. Mr. Taylor has found as many as seven of 
which is to allow a small fire to be used in a stove when a these animals in the proboscis of one fly, and three more in 
large one is not required, and also to allow the fire to be }he abdomen, ten in all . Sometimes none are discovered, 
brought close to the top of the stove, when desired The sometimes one only, but freq uently four are �een. Their 
stove grate is made in two parts, and is connected only by -a 'o presenee is usually ind icated by a roll ing movement in the 
rigid pivot wh ich is of sufficient length to allow the grate to anterior portion of the proboscis. When this is observed, if 
receive a division p late a drop of water be placed upon it, the animals will readily 
for confining the fire leave the proboscig and take to the water. They are fre-
to one part of the fire quentIy observed passing in and out o f  the proboscis, to and 
box. This division from the water, as if the proboscis was their uatural home . 
plate has a number of A power of 25 diameters is sufficient to observe their general 
holes th rough it for movements, but for examinations of their structure from 
the passage of air to 250 to 500 diameters is necessary. They are perceptible to  
keep it from being un- the naked eye in certain light. Mr. Taylor proposes to make 
duly heated . Upou the experiment of feeding flies on trichinosed meat to test 
the outer ends of the the possibil ity of trichinre or the eggs of trichinre being 
grate are formed pivots wbich work in bearings in the end taken up by flies. 
plates of the ti re box, one of which is extended and 
squared to receive a wrench for shaking or dumping. W hen 
the division plate is inserted a fire can be built upon either 
half of the grate. In case it is required to have a fire near 
to- the top of the stove, an auxiliary grate can be used, the 
pivots of which work in bearings in the upper part of the 
fire box. The improvement is sh.own  in the accompanying 

A Lecture on CapslcuID. 

A curious scene occurred a few weeks ago at the lecture 
room of a well known school of pharmacy, says the Monthly 
Magazine. The room was pretty well filled, and the lecture 
was on capsicum and other stimulants. 

cut. " Capsicum," said the professor, " is well known to you 
all ; you have, no doubt, often gathered it in your botanical 

ShoW" Car d Holder. excursions with my learned colleague who occupies the chair 
A novel device for holdir!g' price and show cards has of botany in this ins t itution . You all know that when the 

recently been patented by Mr ' Will. C.  Rood, of Quincy, pods are properly dried and reduced to powder, they pro-
, Ill . , and is shown in duce our ordinary cayenne pepper. They also y ield a 

the accompanying en- tincture which is often used as an adjunct to medicines 
graving. A frame is when it is desirable to stimulate the mucous membrane 
provided on its front of the digestive organs. Cayenne pepper i tself has been 
side, at its lower edge used with some effect in the treatment of delirium tremens, 
and ends, with grooved and a moderate dose of it given on going to bed has been 
flanges, behind which known to cut short a violent attack of cold or ague. The 
a sign or show card active ingredient of the capsicum pods, as before observed, 
may be passed and re- is  soluble in alcohol ; little i s  yet known about it. 
tained. At tbe rear The l ecturer had got to this point of his discourse when 
side, near its bottom it was suddenly interrupted. One of  the laboratory 
edge, the frame bas a 

I 
students was desirous of seeing the active principle contained 

socket for receiving in the tincture, aud had been for some minutes evaporating 
the upper end of a a little  of it over a spirit lamp. The fumes of the alcohol 

standard , the lower cnd of which fits in an aperture in caITied up into the air of the lecture room a notable quan
the top of  a base. At the upper edge of the rear side, a tity of caps/cine, llnd everybody began to sneeze most 
ring is attached, by which the frame may be,suspended from violently, including the professor. In about two minutes it 
a nail. The frame is also provided with rectangular hooks, was quite impossible to siay in the room, and the place 
that swing in loops attached to its rear surface; by which it I was rapidly evacuated by about forty pharmaceutical 
can be held in an inclined position , or if desired the hooks students amid a perfect volley of sneezing and laughter. 
may be turned up and used for suspending the frame.  A The professor who had just observed that with regard to 
pin is attached to the back of the frame near its middle capsici ne  " little was known about it," was made more 
which projects downward, and by which the frame, may be i n timately acquainted with it at that moment thall he 
secured to articles to be marked. desired I 
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j' citutifi t  �mttitau. [JULY 2 2 ,  188 2  
ENGINEERING INVENTION. I struction , except that the spreader is made adjustahle by :Mr. George R. Spear, of Brooklyn, N. Y. Suitable A novel holder for attaching spectacles to 

• • h and the spreader bars are lIuted diagonally from the standards are attached to a base, and from the top of shades or the rim of a hat or cap, has been patented by An Improved compound beam engIne as center outward. From the rollers to the strai!(htening these a ball is snspended by a cord. At the bottom of Mr. Joseph A. Shone, of Salem, Miss. The invention been patented by Mr. Gi�eon B. �assey, of New. York mechanism at the other end of the machine are two end- the standard is a platform npon which balls or pins are consists of a clip attached by a thumb screw to the under city. Instead of the cylmders beIt�g an:anged SIde b! less chains to carry the cloth. Between the end of the supported, the platform being s potted for the proper side of a shade or hat rim, and carrying an adjustl!ble side, as usual, tbe low pressure cylinder IS �laced vert!- chains and the drying cylinders is IItted a system of ad- arrangement of the pins or balls . The board holds a folding bar to r he lower end of which the spectacles are cal, its rod connecting to the beam of the engme ; and the j llstable rollers through which the cloth is passed and series of IIxed pins in front of the pius .or balls to he attached. When the spectacles are not in use the device high pressure cylinder borizontal, and connected to the by which the cloth is delivered to the calendering rollers strnck, between which the suspended ball must be ac- may be folded up against the under s ide of the shade crank ou the shaft. The horizontal cylinder passes 'th the figure correct as designed. curately thrown. The Inventor combines with the plat- or rim, but when they are to be used the device is un-through the vertical cylinder at its mid length, at one WI 
• • • form and pius a wheel of fortune and a checker bo,rd , folded, aud they are suspended before the eyes of t.he side of its axis, to allow the p iston rods to pass each that may be removed from the board and replaced when wearer. other, and in the sideR of the horizontal cylinder are the AGRICULTURAL INVENTIONS. desired. steam ports to the verticaLcylinder. The vertical cylin- Mr. Jerome L. Bergen , of Flatlands, N. Y. , Mr. Edward Wensch, of Vienna, Austria, der being divided, two pi stons are secured to the same has patented an improved distributer for uniformly has patented au improved escapement for watches, etc. ,  rod, that work in opposite ends of the cylinder, and the distri buting line fertilizers. The frame of the machine and it cousists in a balance wheel provided with an eccyl inder ends are connected by a pipe that allows the consists of two side bars conuect�d by cro�s �ars, and 

I centric pin and with an eccentric on its arbor, the air to pass hack and forth as tb e pistons red procate . betweeu the forward ends of the SIde bars I S J ournaled eccentric being between the prongs of a fork ou the At the ends of the horizontal cylinder are exhaust and a wheel. On the rear part of the frame is a hopper u pper end of a pivoted auchor provided with two t�eth steam ports communi cating with the main steam aud made open at its bottom, except a narrow strip at the and an arm for checkin,g the escapement wheel at Inexhaust openings, and the valves are provided with rear side. To thc ceuter of this strip is pivoted a dis- lervals, and locking, releasing, and pushing back a suitable means for their opera tion. tributing apron, that is connected at its edge to the pivoted lev�r provided with a projection , and operated ... • . ..  hopper b y  a strip o f  lIexible material, aud i n  the apron, b y  a sp;iug o r  weight, which lever acts o n  the eccen-
MECHAN ICAL INVENTIONS. in front of the hopper, is an opening througb which tbe tric pin of the balance Wheel. 

Messrs. Henry H. James and John O. Dun- fertilizer falls. l'he amount of the fertilizer distri bmed A bobbin spindle  which has less friction in 
bar, of Bangor, Me . ,  have patented an improvement in is re,gu�ated by an adjustable valve. The hub of the 

the creel than tho�e in common use, and will at all times 
sifting grates. The grate bars are provided with pro- wheel IS connected by g�ar wh�els, lever, and �onnect-

maintain a sufficient and uuiform tension, hilS been 
J'ectiu� pron«s on each side, and- each bar has a down- ing rods. �o the apron to v�brate It laterally to dIscharge 

atented b Mr. James Warrener, of Fall River, Mass. ... '" the fertIlIzer as the machme advauces. p . 
y . . . . wardly projecting arm attached to its middle part . The . . . • The spmdle IS tIpped at its lower end or beanng WIth a 

ends of the bars rest in recesses on the upper side of An mgemolls and effiCient machme for metallic tip that is perforated at the hottom or small 
the grate frame . This frame i� pivot,ed at its front and hulling rice has been patented by Mr. Shad B. Denney, end. The perforatiou, when the tip is on the spiudle,  rear in suitable bearings i n  the stove frame, and i t of Summit, Miss. In the s ide bars of  the frame ot the permits the spindle point to protrude slightly, or  staud swings on these pivots. The ends of the downwardly machine is j ournaled a cylinder, on the face of which lIush with the lower end of the tip.  With this cou
projecting arms of the grate are passed through slots are longitudinal ridges, and to one of its journals i s strnction the friction of the spindle is greatly reduced 
in a bar, under the center of the frame , held to the anns attached a crank . From sl andards on the side bars ?f by reason of the partial metal point, and it is prevented by pins, and when the bar is moved leugthwise the grate the frame are suspended two parallel plates, made m from running too freely iu the creel by the contact of 
bars are rocked. The front pivot of the grate frame is the form of annular sections. In the inner surfaces of the the wood of the skewer with the creel socket insuring surrounded hy a cam sleeve which passes into a recess paral lel plates are grooves to receive t h e  edges of steel a tension that. wil l not vary so as to break, stretch, on the front e l l d  of the bar under the grate. The outer vibrating plates, so arranged that the upper plate will or otherwise iujure the roving, or cause It to be nnduly end of th e IIltn,ge sleeve fits a square opening iu a crank, be nearly vertical and the lower nearly horizontal , and twisted by which it  is rotated. they are beld cl�ser or farther.from the cylinder as is Mr.

' 
George B. Owen, of Winsted, Ot. , An adJ' llstable scale for weighing light arti- desired. '�he rIce to be hulled IS fed .through a hop�er 

has atented an improved I(on,g bell that gives a louder and is earned arouud by the corrugatIOns of the cylm- p 
. I t th b II f d' cles has been pateuted by Mr. Rosendo Torras, of . . 

and more muslca one an e s 0 or mary con-
Bruuswick, Ga. Two knife . edged scale beams are der, and passes beneath the mner edges of the steel 

struction. The base of the gong, secured to a clock 
pivoted in the sides of a casi ng, aud the i uner end of ea.ch plates by wh ich the hulls are torn from the kernels of 

case, receives the end of a bent standard , the other end 
beam has a couvex rack that eugages with a pinion rice. 

of which is screwed into the center of a circular plate 
mounted on a shaft journaled In blocks hanging from An improved fruit picker. has heen patented having an inwardly projecting flange around itA edge, 
the top of the cas ing, and supportiug a segmental rack, by Messrs. James R. and Joseph A. Wi lliamson, of and on Its outer side the end of the gong is  fastened . 
mounted on and conuected with the same shaft. Thi s  Brnnswick, Ga.  A basket fonned of a series of metal In the flange of the circular plate is screwed a rod that 
rack engages with a pinion attached to the pointer of a strips is secured to the upper end of an adjustable is bent at right augles, with its free end turn�d against 
dial plal e on the front of th e caSing on which the weight handle which has at its lower end a detachable knee the back of the clock case to cause the case to act as 
is indicated from left to right and from right to left. On piece. Shears are pivoted to the upper end of the a Aouudlng board. 
the outer eud of each of the ocale beams are receiving handle in such a manner that the blades rest on the lIr. Joseph T. Mills, of Brooklyn; N. Y. , plates, to which are attached weights to keep them iu a upper edgc of the basket, when they are open, and 

has patented a cheap and efficient fire escape. consisthorizontal position. springs ou the outer sides of the basket hold them open. 
ing of a ladder composed of small chains connected by A rock drill , that will rapidly bore a Cords attached to the blades of the shears extend down 
rounds of Iron. A windiug drnm, to which one end of 

straight hole in rock, aud will not foll ow the seams, the haudles, and by puJIing this cord the shear� close 
the ladder is fastened, is jourualed in blocks secured 

has been patented by Mr. Wil l iam H. Si lsby, of Orleans and clip the stem of the fruit. 
upou the roof of the buildiug. The winding drum has 

Bar, Cal. The drill is provided with a cutting edge at Mr. W illiam W. Winegar, of Ohambers- a crank and a ratchet aud pawl for holdlug the reel. 
its lowest poiut, and witb offsets i u  its s i n es forming burg, Ill., has recently patented au improvement in The reel is released by means of a smal l cha i n  attached 
cn tters, each cu tter project ing I:eyond the one next grain drills, by which trash is prevented from collec ting to the pawl and running down the wall of the building 
below it .  The parts connecting the cutters are inclined in front of the drill hoes. The frame, axle, and wheels in easy reach from the windows . 
toward the center of the drill . The lowest cutting edge of the grain drill are of the usual construction . To the 

J ff axle of the dn'II ,'s attached a cam device to operate a Messrs. John H. Baldwin,  of Port e er-is beveled from the flat sides of the drill, hut the offset 
cutting'edges are flat below. lever attached to the upper end of a holding bar that sou , and Charle� S.  Baldwin, of New York c i ty, have 

O . . 0 drops by its own wei"iit and holds the trash that may patented an improved vehicle spring by which a car-M. r. George D. Speilman, of incmnatI, . , '" . I '  . th collect in front of the adjacent drill hoes until the drill riage body can be set low wl thout mpaIrJug e has recently patented an improved padlock. A jaw t gth d II 'bil 'ty f th . Upon the for passes it, when the ba� will be raised by the cam and s ren au eXI I 0 e sprmg. -which has a recess in i ts frout end is pivoted in the lock 
carried forward so that it may again drop in front of ward axle is secured a half elliptic spring, iu the usual case , and its inner end is round and has two recesses. 
the drill hoes. .AJJ.y desired number of holding bars manner. Side springs are hung by l oose shackles to A spiral torsion spring is wound around i ts pivot and 
may be used. tbe ends of the axle springs, and are rigidly attached to forces it to s wing outward. A �eries of sl i ghtly differ- ff . metal cross bars to which the body is bolted . By these ff An economical and e ectlve cotton press ent shaped spring tumblers, all of which have a di er-

means a durahle and cheap construction and a low ent shaped projection at the lower end , are pivoted in has been pateuted by Mr. M. M. Scherer, of Batesvi lle,  
setting body are provided. the casI'n", The casing has a transverse slot in Its rear, Ark. The l int room coutains a vertically sliding table, • • • ,., . d We tind among recent InventIOns an Im-and through this the key is passed in to the lock. The turned by a crank attached to its axi s, and raIse or 

d b . lleys and wound upon provement in bracelets, patented by Mr. William Lluk, key has as many proj ection s and recesses in its front lowere y ropes passmg over 'pu . ' . . end as there are tnmblers in the lock. The casing is a windlass. When the tab le IS at Its lowest limIt It of Newark, N. J. The main part of the bracelet is 
h f h . h' h th f il er e fonned of two semicircular plates, hiuged together and provided with a rigid jaw which has 9, stud at its front forms t e t?P 0 t. e space m w '� . e 0 ow . mov s. 

haviug lIanges soldered on the outer edges of the end that fits into the aperture in the pivoted jaw. I The cotton IS receIved from the gIn mto the Imt room, 
plates. These flanges are made hollow, and triangular When the key is nassed iuto the lock the tumblers al l and when a sufficient amount of cottou is in the room , 

move back and th� torsion spring throws the swingiug the table is rai sed and revolved half a revolution, and iu cross section , and wheu the flange is soldered fast to 
bar back. the cotton is thrown beueath into the space before the the plate, the wider portion re-enforces and stiffl'ns the 

• I • . ..  horizontal follower, by which it is pressed into a bale plates, making them strong and durable, and prevent 
in the baling chamber. The horizontal follower is their injury by ordinary usage. By this construction, MINING INVENTION. 
moved with great power by a series of leve ... and rods all the parts of the bracelet cau be made very light, and 

An improved furnace for treating the ores which are operated by ropes and a windlass at the oppo- yet strong and durable. 
of mercury has beeu patented by Messrs. Edward G. site end from the gin. Mr. R. H. Brown, of Marion, An improved wagon which permits of 
Hall, of Healdsburg, and Myron D. Haskins , of Gueruer- Va. , may be addressed forfnrther information. weighing coal at the point of delivery and In tbe pre-
ville, Cal. In the wall  of the Furnace, near its bottom, is 1 . 1  sence of the purchaser, has lately been pateuted by Mr. 
an arched top fireplace, and above i t are two similar Henry R. Robbins, of Baltimore, Md. The body of 
chambers. A bove these is a cylindrical chamber, having MISCELLANEOUS INVENTIONS. the wagou has at its corners heavy braced standards. 
a funnel shaped bottom, commuuicating by pipes wi th An improved air vent for vessels from All iron shell fits into and IIlls the body of the wagon 
the middle chambers. In thi s  cylinder are diaphragms I which liquids are to be poured has bp,en patented by and rests upon i ts bottom, and is fastened at its cor
that extend nearly across the chamber, and a vertical Mr. George J aneway, of Junctiou City, O. The ners to ropes passiug over pulleys at the tops of the 
shaft is jourualed in the chamber which has arms pro- vent is cone shaped, and opens at its sma l ler end iuto standards, and thence arouud pulleys to a windlass 
jecting nearly to the walls, each arm being placed in the the vessel contaiuing the liquid. The upper end of the provided with differential drums. These drnms enable 
space between the diaphragms. In use the upper cham- cone is provided wi th a cover havin,g a ceutral orifice. one man to rai se the shell, and at the same time give it 
ber is filled with ore and lime, the shaft Is rotated, and Near the center of th e  length of the cone is a circulll1 su!llcien! inc1iuation to the rear to discharge its con
as the ore becomes partly roasted,  it is d ischarged into I diaphragm, which is concave downwardly and has a tents. With the shell of the wagon is combined 
oue of th e mi ddle chambers and becomes separated and ' central orillce, on which is placed a ball valve which weighing scales, so attached to its shell that wheu it is 
hroken up so that the mercury is liberated, and is con- closes the orifice wheu the diaphragm is horizontal . raised it rests upon the scales. 
veyed to the condeu sing chamber. When the vessel is tilted. to pour out the l iquid the ball An improvement in dashboards for sleighs 

•• • . ..  rolls b y  gravity o n  the diaphragm, uncoverin,g its cen- has been recently patented b y  :Mr. Emil Rattey, of 
tral hole, and allows the air to pass into the vessel . The New York city. The main frame of the dashboard is 
orillce is always closed by the ball valve except when rectangular in fonn , and witl1in it is au inuer frame 
tbe vessel is tipped to pour ont the liquid. composed of tubes slotted lengthwise to receive the 

ELECTRICAL INVENTION. 

A device which provides for conveniently 
laying uuderground telegraph wires, aud for access to 
such w ires, has been patented by Mr. Warreu D. B. 
Smith, of Boston , Mass. A box i s  provided which i s  
composed o f  continuous sides, a t o p  o f  removable sec· 
tions, and bottom pi eces connecting the side pieces at 
intervals. At suitable intervals the box is provided. ou 
its i uside with dovet.ail lIanges which receive wire 
holders, having diagonal slots to receive and re tain the 
wires Between the holders, at each side, are posts fixed 
ou th e bottom cross bars, also slotted to receive wires. 
It wil l  be seen that the wires are held securely aud sepa
rated whether the liue be straight or upward or down
ward. 

Mr. Henry R. Oassell , of New York city, edges of a wire nettiu,g provided with a bead of metal 
has patented an improved method of making metallic soldered to the netting; these beads being within the 
pauels, by which the best works of art can be repro- tuhes preveut the n etting from being drawn out of the 
duced in the sbape of panels. The work of art is first slots. The euds may be also secured iu the same man-
photographed and the negative or positive exposed I ner if desired. , 
upon a sens itized metal sheet. The sheet is then treated Mr. William H. Brownell, of Brooklyn, 
in  the usual manner, and the result is an engraved N. Y.,  has patented a receptacle  for artists' materials, 
metal sheet, containing the lines of a work of art in- for safe keeping and convenient use. Internally the 
teuded to be reproduced either in relief or intaglio . body of the box is di vided Into compartments for ' re
This metal �heet is then covered with a japan, or other ceiving brnshes, pencils, colors, etc.,  so tha.t they are 
snitable enamel, aud after thoroughly drying or hard- kept from rolling. and at the eud of the tray is a hi l J,ged 
ening it, the surplus of the euamel is removed by ,grind- flap that covers and protect! the paint ends of thebrushes. 
ing, until the raised part of the metal sheet is eutirely At one side of the box is a lug, projectiug over the ... • . ..  laid bare, and the enamel is even with the surface o f  palette, and Inside of the cover i s  a proj ection that 

TEXTILE INVENTION. the metal. The enameled sheet is then electroplated, .  rests upon the palette when the cover is closed, thus 
Mr. Alvb Woodman of Lewiston , Me. and the whole produces a very striking and beautiful holding all the materials in their places. The sketching 

has patented a machine to be �sed for tentering c loths' effect, the enamel representing the original engraviug pad Is held In the cover by projections and a spring 
making them of uniform width, witb ont distorting th; upon a surface of gold and silver. 

• • catch when the box is closed. l'he pad is held tor 
checks or plairls. At the feediug end of the frame is a I A new game apparatus conSIstIng of sketchin,g between the front of t�e box and the upper 
roller carrying the cloth. The spreader, size box, I sw inging a suspended ball to strike pins or otMr ob- edge of the cover, and the cover 's held to tl).e pad by 
squeezing rolls, and carrier rolls are of the usual cou- jects set up on a suitable platform, has been patented rubber bands that connect the box: and cover. 

Mr. Thomas J. Porter, of Fleetwood, Eng
land, has patented an Improved type-setting device by 
which the work of the compositor i s  greatly acceler
ated. The type are placed iu tronghs that hold them 
at such an angle that they will slide freely down 
to its lower end, and are there retained so that 
the lowe.t letter iu each trongb is in position to 
be raised by a pluuger. The plungers for raising 
the type are placed on one bar and are caused to act 
simultaneously by a treadle. The troughs are placed 
at a little distance apart, and each alternate one termi
nates at its lower end about an iuch and three-quarters 
higher or lower than the oue next to it, so as to enable 
the compositor to take up the types readily. 

An ingenious and novel necktie fastener 
has been patented by Mr. Parker H. Rew, of Rochester, 
N. Y. A spring formed of wire is  bent to form side 
loops from which the ends of the wire extend down
wacl diagonal ly and cross each other, that portion of 
tbe spring between tb.e loops being hent upward above 
the crossing of the ends of the wire to fonn a loop. The 
cross eud8 of the spring pass through a staple project
ing from the back of the sti:O'ening plate of the necktie 
bow. This fllStener i s  easily attached to and detached 
from the collar button . 

A novel mode of exhibiting photographic 
portraits and other pictures has beeu patented by Mr. 
Francis E. Mills, of Pittsburg, Pa. 'l'he invention con
sists in placing the portrait on a black ground a little 
di stauce behind a polished plane glass having a trans
parent center and opaque margins. Farther away in 
front of thi s ,glass is placed an opaque screen having a 
black center and luminous borders. These parts are 
.0 placed that when the light tails ob l i quely upon the 
picture, and it is viewed at a point at right angles with 
its plane, the card on which it is taken will  be invisible, 
leaving the portrait standing, apparently statue-like in 
the air, while images of the luminous figures will appear 
around and beyond the portrait. 

Mr_ Oharles Pontez, of Omaha, Neb. , has 
pateuted a peculiar combination of dry and wet amal 
gamating devices for separating line gold from silicious 
or black saud. The dry gold bearing saud and mercury 
are passed into a tube, in which they are thoroughly 
mixed, the sand and gold being thoroughly charged 
with mercury, after which they are subjected to the 
action of water and caused to pass with the water over a 
series of amalgamating p lates , thoroughly separating 
the gold from the sand. 

An invention for attaching a lantern to a 
carriage, or to a belt worn aronnd the waist of a per
son, has been patented by Mr. Andrew J. Curtis, of 
Monroe, Me. Two wire arms provided with spiral 
springs clasp the top of the lantern, and are attached to , 
an upright wire frame, the lower ends of which are 
bent outward aud engage with the guards of the lan
tern. A vertical holding loop is attached to the upper 
clasp and held In a vertical position by th e spiral 
springs. 

Mr. William A. Baker, of Ooloma, Mich. , 
has recently patented an improved yoke for holdiu,g 
the tongue of wagons. The yoke is to be suspended 
under the horseg, from straps attached to the back pad 
of the harness. It is  lIattened on its under side, an d  at 
its ceuter is pivoted to the under side of the tongue, 
and is provided with four mortises, two on each side of 
the pole arranged so as to come on each side of the horse • 

In these mortises are .secured straps tbat buckle to the 
straps of the back pads, and in these ·mortises are also 
huckled the hold back straps. 

Mr. Eleazer Thompson, of Danbury, Ot. , 
haH latel y ·  patented an inIproved pedicycle. This in
veution is of the class of pedicycles that are moun ted 
on two wheels, one of which is larger and in advauce 
of the other, the wheels being connected by the foot 
support. The upright of the foot support may he 
strapped against the leg below the knee, aud the journal 
of the main wheel will come in front of the liue of 
weight of the person. In the rear end of the foot sup
port is  placed the small wheel, and the forward end ot 
the support is curved downward. By this arrangement 
the forward or curved end of the foot board can be 
struck agailist the ground for moving the person for
ward. 

Mr. Walter P. Prall, of Oolusa, Oal. , has 
patented au inIprovement iu sulky hay rakes. To the 
upper side of the axle of the rake a rod i.  attached to 
which the upper ends of spring rake teeth are secured, 
and from thi s  bar they pass up to aud are coiled around 
a bar placed above and parallel with it. '1'0 the middle 
of the upper bar is counected a lever that is  p ivoted to 
the thills, and its upper end can be reached by the 
driver to raise the rake teeth and discharge the hay. 
A lever is also connected to the upper bar that can be 
reached by the foot of the driver. The hand lever and 
the foot lever move In opposite directions when raising 
the rake so that the driver can use both to the best ad-
vantage. 

A velocipede sleigh has heen patented by 
Mr. James B. Bray, of Waverly. N. Y. The drive wheel 
has';' spiked periphery, and is contained in a forked 
frame swiveled in If vertical bearing in the back hnne 
or m.&iu frame, aud has handles at its top. Runners are 
rigidly attached to the main frame at its rear eud, and 
th .. front runners are connected to its front end by a 
king bolt. Upon each side of the drive wheel are 
double crank pedals, which at their outer ends are con
nected with the front runners by rods ,  and when the 
main wheel is turned on its axi s the front rUDDers are 
simultaneously turned. 
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The Olta1'gefor Insertion under this head is One Dollar 
a lineftJl' each insertion .. about eight words to a line. 
Advertisements must be 1'eceived at publication OjJiCf 
as emly as Thursday morning to (�p]Jf.ar in next issue. 

Magic Lanterns, new model ; best m�de, small and 
cheap. 'Vm. T. Gregg, 77 11�ulton street, New York . 

Blind Wirers and Borers . B.C Davi s,Binghamton,N.Y. 

See New American File Co.'s Advertisement, p. 46. 

I titutifit � tutritau. 
NEW BOOKS AND PUBLICATIONS. 

SYNOPSIS OF THE FRESH WATER RHIZOPODS. 
Oompiled by Romeyn Hitcbcock. Pub
lished by the author, 5;) Maiden Lane. 

A cond�nsed account  of the genera and species of 
American fresh water rhizopods, founded on the I!\rge 
work of Professor Leidy and intended as a sort of in
iroduction to it. In view of the comparatively litlle 
that is known of the life histories of this class of organ
isms, Mr. Hitchcock sees in their study a broad field 
for original 

-
investigation, and hopes by means of his 

convenient handbook to awaken 8 livelier inteIest 

(3) Miss M. 0; G. asks : What shal l  I use 

Combination Roll and Rubber Co., 68 Warren street, among microscopists in this interesting pursuit. 

to cleanse some old engravings and l i thographs, ne
glected and dirty, but apparently uninjured otherwise ? 
A. To clean engravings, prints, or plain uncolored litho
graphs �  Free the paper from traces of dust, and float it, 
face downward, for half an hour or more on the surtace 
of a clear solntion of six onnces of fresh chloride of 
lime (calcium hypochlorite) in a pint of soft cold water 
contained in a shallow porcelain dish. Float on the 
surface of water containing about three drachms of 
sulphuric acid to the pint. If not then white enough 
repeat the operations, and finally rinse thoroughly in a 
spray of clear cold water, and dry between clean blotting 
pads under pressure. Colored lithographs cannot be 
safely cleansed by this or other chemical treatment. N. Y. Wringer Rol l s  and Moulded Goods Specialties. 

For Sale.-New Higb Speed Engine , 10x1O; w ill indi
cate 50 horse power ; price complete , $250. S. M. York, 
Cleveland, O. 

Steam Yacht,4).2 ft. by 17.  Geo.F Shedd,Waltham,Mass. 

Model making, and large or small Experimental Machin
ery. J erome Redding & Co. , 3O Hanover st., Boston,Mass. 

AmerIcan Frnit Drier. Free Pamphlet. See ad., p. 45. 

THE PETTIBONE NAME , by Margaret Sidney ; 
AFTER THE FRESHET, by E. A. Rand ; 
HOCKY FORK, by Mary Hartwell Cather
wood. Boston : D. Lothrop & 00. 

Three cleverly told stories of American life, dealing 
chiefly with young people, and well calculated to inter
est girls and thc gentler sort of readers generally. 
Withont rising to the level of permanent literature they 
are first-rate of their class, uright, clean, and entertain-

(4 ) F. A. R. asks : What will prevent 
moistnre gathering on a water pipe that runs throngh 
my cellar, overhead ? A. Cover the pipe with a non
conductor of heat. 

72// Independent 3 Jaw Chucks, $42;  48//, $36; 24//, 
ing. 

(5) J. B. writes :  Reading your correspond
ence with reference to defective sheets in steam boi lers, 
caused by flat surtaces at the end of sheets after bend
ing. I am a practical boiler maker, and I have always 
used the following plan when bending sheets, which 
hus saved me the trouble of having to draw in the ends 
wi th the hammer after bendin�. To place a thin strip 
of sheet iron betwixt the end of sheet and the lower 
roll the whole width of plate when passing through the 
rolls_ LThis is a very good way of overcoming tbe diffi
culty.-EDs.] 

$30. Warrantea best in the world, and sent on trial. MEMOIRS OF THE SCIENCE DEPARTMENT. 
American Twist Drill Co., Meredith, N. H. Tokio Daigaku (Tokio University), Tokio, 

Ball's Variable Cut·off Engine. See adv. , page 46. Japan . Quarto , paper. 
Fire Brick, Tile, and Clay Retorts, all shapes. Borgner 

& O' Brieu, :\l'f'rs, 23d St. ,  above Race, Phila .• Pa. 

Drop Forgings of Iron or Steel. See adv" page 46. 

For best Portable Forges and Blacksmiths' Hand 
Blowe:cs, address Butfalo Forge Co. ,  Bufl'alot N. Y. 

Paragon iichool Desk Extension Slides. See adv . p. 45. 

Brass & Copper in sheets, wire & blanks. See ad. p. 45. 

The Chester Steel Uastings Co. ,  office 407 Library St., 
Philadelphia. Pa . . can prove by 15,000 Crank Shafts, and 
10,000 Gear Wheels. now in use, the superiority of their 
Castings over all others. Circular and price list free. 

The Improved Hydraulic Jacks. Punches, and Tube 
Expanders . R. Dudgeon, 24 Columbia St . , New York. 

Diamond Drills, J. Dickinson, 64 Nassau St. , N. Y. 

These memoirs bear witness of commendable activity 
in the science department of Tokio University. No. 6 
(pp. 73, plates xix . ) is an elaborate s tudy of Lhe chern is
tryof saki brewing, by R. W. Atkinson, Professor of An
alytical and Applied Chemistry. No. 7 (pp.  81, charts 26) 
is a report on the meteorology of Tokio, for 1880, by 
T. C. Mendenhall, Professor of Experimental Physics, 
with a chapter on fl,es in Tokio, by Professor K. Yama
gaW3. No. 8 (pp. 27) em bodies a reinvestigation of the 
wave lengths of some of the principal Fraunhofer lines 
of the solar spectrum, also hy Professor · Mendenhall. 

THE LORD'S PURSE BEARER. By Hesba 
Stretton. Boston : D. Lothrop & 00. 

An English story; life among the vicious poor of 
London. Why such books should be reproduced and 
read here is unaccountable. 

(6) A. W. R. writes : Please inform me 
whether it is necessary that a Leclanche battery must 
be hermetically closed or sealed ; or is i t  just dOHe to 
avoid the evaporation of water? You would oblige 
me very much by answering in the Notes and Queries 
colnmn of the SCIENTIFIC AMERICAN, of which I 
am subscriber. A. 'l'he cups are sealed mainly with 
a view \.) prevent evaporation of the solution and the 
disagreeable creeping of the salt dissolved, which in 
some cases materially affects the insulation of the cells. 
This sealing is not absolutely necesBary, however. 

Eagle Anvils, 10 cents per ponnd. Fnlly warranted. THE MOTHER'S RECORD. Boston : D. Lothrop 
& 00. $1. 

(7) D. A. O.-Our answer to this corre

spondBllt, about injectors, published Jnly 8, needs to be 
rendered more fnll. The Korting Double Tnbe Injector 
will elevate water from wells 60 feet deep, by plaCing 
the injector within 20 feet of the water and elevating 40 
feet to boiler, also feeding the boiler. One handle 
operates the injector, and by attaching a wooden lever, 
any one cau start and stop injector from top of well 
very readily. 

Tight and Slack Barrel machinery a specialty. John 
Greenwood & Co . , Rochester, .N . Y. See ilIus . adv. p .46. 

Draughtsman's Sensitive Paper.T.H.McCollin,Phila., Pa. 

For Mill Mach'y & Mill Furnishing, see iIlus, adv. p.44. 

Cutlers for Teeth of Gear Wheels formed entirely by 
machinery. The Pratt & Wbitney Co. Hartford, Conn. 

Steam Pnmps. See adv. Smith, Vaile & Co" p. 46_ 

Woodwork'g M.ach'y. Rollstone Mach. Co. Adv. , p. 28. 
The Derryman Feed Water Heater and Purifier and 

Feed Pump. I. B. Davis' Patent. See iJlus. adv., p. 29. 

For Pat. Safety Elevators, Hoisting Engines , Friction 
Clutch Pul leys, Cut-olf Coupling. see Frisbie's ad . p, 28 . 

Bostwick's Giant Riding Saw Machine, adv.,page 28. 

M ineral Lands Prospccted, Artesian Wells Bored , hy 
Pa . Diamond Drill C o .  Box 423, Pottsville. Pa. �ee p. 29. 

A record book with spaces for entering year by year 
the more important or interesting facts of a child's 
history. The items of entry are largely of sentimental 
or domestic interest, yet others of a strictly scientiflc 
nature are provided, with blank space for snch addi
tional entries as the parent may wish to make. Pro
perly kept, a record of a child's physical and intellectual 
nurture, growth, and development conld not fai l to be 
interesting and valuable. The studies of infancy made 
by Darwin and Taine already prove that. It is  doubt
ful , however, whether many parents will follow their 
example. 

THE GAS AND WATER OOMPANIES' Dnmc
TORY, 1882 ; GAS WORKS STATISTICS , 1882 ; 
WATER WORKS STATISTICS, 1882. Edited 
by Oharles W. Hasti ngs. London : The 
Scien tific Publishing Company. 

(8) H. B. J. asks :  1. Is a large building 
covered with a tin roof l ightning proof? A. No. But a 
metal lic roof has the advantage that it may diffuse the 
electricity and assist it in taking to the ground by 
several different routes, with less destrnctive effect than 
if it went on one ronte. 2. Is there a case known of a 
building being scriously damaged by l ightning when so 
covered ?  A . Yes ; you will find examples of buildings 
that were damaged that had metallic roofs, but no rods, 
in back volumes of SCIENTIFIC AMERICAN. 

These nsefnl annllals have n ow reachen respectively (9) H. H. F. asks : Will you please inform their sixth, fourth, and seconn issue. They all show a me in the Notes and Queries in the SCIENTIFIC A MERICAN 
Pure Water furnished Cities, Paper Mills, Laundries, creditable advance in the fullness of their statistics and 

how what i s  called " burnt finish " is produced on tool 
Steam Boilers, etc., by the Multifold System of the other information of use to all interested in or having 

handles. etc . ?  It produces a clouded surface of various 
Newark Filtering Co., 117 Commerce St., Newark, N. J. dealings with water and gas works and their manage-

shades of brown which is very fine after polishing. A. 

Red Jacket Adjustable Force Pump. See adv.,  p. 13. ment. 
This may be done by rnnning a red hot iron over the 

4 to 40 H. P. Steam Engines. See adv. p. 23. 

Cope & Maxwell M'f'g CO . 's Pump ad".,  page 13. 

C. B. Rogers & Co .• Norwich, Conn . . Wood Working 
Machinery of every kin d .  See adv., page 14. 

Supplee Steam En�ine. See adv. p.  13. 

Malleable and Fine Gray Iron Castings to order, by 
Capital City Malleable Iron Co.,  Albany, N. Y. 
Drop Forgings. Billings & Spencer Co. See adv., p . 405. 

Common Sense Dry Kiln. Adapted to drying of all ma
terial where kiln, etc., drying houses are used. See p.405. 

"Abbe" Bol t Forging Machines and " Palmer" Power 

Hammers a specialty. Forsaith & Co., Manchester ,N.H. 

.List 28, describing 3,600 new and second-hand 
Machines, now ready for distribution. Send stamp for 
same . S.C.For.8ith & Co. ,Manchester,N.H .. and N. Y.city. 

Nickel Plating.-Sole manufacl Urers cast nickel an
odes, pure nickel salts. pOlishing compositions, etc. Com
plete outfit 1 0r plating, etc. Hanson &, Van Winkle, 
Newark, K. J., and 92 and 94 Liberty St. , New York. 

LateRt Improved Diamond Drills. Seud for circnlar 
to �·I . C. BullOCk Mfg. Co., 30 to 88 Market St., Chicago, III . 

]HODERN HOUSE PAINTING. By E. K. Hossi- surtace quickly ; producing a variety of effect by touch
tel' and F. A. W�igh t , Architects. New ing or not tOllching the surface or by varying the shapes 
York : William T. Oomstock. of the irons. Similar effects may also be produced 

Contains twenty colored lithographic plates exhibit- by using a blow pipe with a sharp hot blast. It should 

ing the nse of color in exterior and interior hOll se paint- be attached to the lamp and also to 
.
a blower with a 

ing, wUh letterpress describing the preparation ,  use, I small rubber �ose, so that It can be qUIckly moved o�er 

and application ()f color The arrangements of color : the work. Rmgs or bands are made as of old by frrc

will be fonnd very sngge�tive even when they may not tion against hard wood while rnnning in the lathe. 

be deemed suitable for imitation. 
I Polish with a mixture of alcobolic s llellac varnish, two 

;:==::::::::::::=======::;:::;;;:;;=:======:::;- ' parts, boiled I insced oil one part, shaken well together, 

HIN'J'S '1'0 CORRESPONDENTS. 
No attention will be paid to communications unless 

accompanied with the fnll name and address of the 
writer. 

Names and addresses of correspondents Will not be 
gi ven to inquirers. 

and applied with a cloth while the work is in motion. 

(10) M. L. S. writes : 1. If the heat of the 
snn is seventy degrees on each square foot of sur
face, what will be the heat if the rays, naturally falling 
on three square feet of snrtace, be reflected by mirrors 
on to one square foot of surface? A.. Other things 
being er!,lal, the heat will be multiplied by the 
number of reflector.�. The Adams solar boilers 
(Madras) are operated by batteries of plane reflectors set 
so as to converge the solar rays upon the boiler. 2. Is 
there anything for removing ink (writing ink) stains 
from hands? A. Yes; diJferent inks require different 
treaiment. 
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I N D E X  O F  I N V E N T I O N S  
Jl'OR WHICH 

Letters Patent oC tbe United States ""ere 

Granted ill tbe 'Veek l<�lldilll:' 

June 27, 1 8 8 2, 

"-:VD E"-.CH BE"-RING THA'1' DA'.l'E. 

[Those marked (r) are reissued patents.] 

A printed copy of the speCification and drawing of &ll,Y 
patent in the annexed list. also of any patent issued 

since 186G, will be furnished from this office for 25 cents. 

[n ordering please state the number and date of the 

patent desired and remit to )lunn & Co. , 261 Broad

way, corner of \Varren street,. New York city. 'Ve 

also furnish copies of patents granted prior to 1866 ; 

but at increased cost, as the specrfications not being 

printed, must be copied by band. 

Air cooling- apparatus, G. 'V. Stockman . . • . . . . . . . .  260,060 
Alarm. See Fire alarm. 
Alkali, putting up caustic. B . '1'. Babbitt . . . . . . . . . . .  260,212 
Amalgamator, C. E. Topping . . . . . . . . . . . . . . . . . . . . . . .  260.256 
Automatic lubricator, C. O. yale . . . . . . . . . . . . . . . . . . . .  26U.344 
Axle box, car, G. F. Godley . . . . . . . . . . . . . . . ' . . . . . . . . . .  260,018 
Axle box, car, H. Milihol i and . . . . . . . . . . . . . . . . . . . . . .  260,112 
Axle lubricator, G. Brennan . . . . . . . . . . . . . . . . . . . , . .  260,271 
Axle skein, D. B. Turnbul!. . . . . . . . . . . . . . . . . . . . . . . . . .  260,139 
Baker and boiler. combined. W. B. Billings, . . . . . . .  260.081 
Balance, proportional, C. Seymour . . . . . . . . . . . . . . . . .  '260,127 
Baling press, portable, J. IV, Kitcheus . . . . . . . . . . . . . 260,D32 
Barrel mover, J .  H. Quackenbush . . . . . . . . . . . . . . . . .  ' 260.049 
Basin bib, E. O. McGlaullin . . . . . . . . . . . . . . . . . . . . . . . . . .  260,211  
Bath t u b  attachment, ll'. Schutte . . . . . . . . . . . . . . . . . . .  260,C54 
Bed, folding, W. Zimmerman . . . . . . . . . . . . . . . . . . . . . .  260,346 
Bicycle suspender, S. Sawyer . . . . . . . . . . . . . . . . . . . . . . . . 260,053 
Block. See l'uIIey bl ock. Toy buiJding blocks. 
Board. See Dash board. Electrical switch board. 

Embalming and COOling board. Ironing boa.rd. 
W ash board. 

Boiler former, F. Fellinger . . . . . . . . . . . . . . . . . .  , . . . . 260,181 
Bolt heading machine,  J. B. Clark . . . . . . . . . . . . . . .  260,281 
Boot or shoe, H. C. Holhrook . . . . . . . . . . . . . . . . . . . . . . . .  260.024 
Boot or shoe, H. M. MacDonald . . . . . . . . . . . . . . . . . . .  260,30� 
Bottle stopper. P. �Iadlener . . . . . . . . . . . . . . . . . . . . . . . .  260,305 
Bottle stopper and fastener, .r. D. Roberts . . . . . . . . 260,323 
Box. See Axle box. Cigarette box. 
Brake. See Car brake. 
Bread and meat cuHer, S. L. Denney . . . . . . . . . . . . . .  260.287 
Breakwater, yieldi"g and buoyant pile, R. M. 

Franklin . .  . .  . .  . . . . . . . .  . . . . . . .  . . . . . . . . . . . .  . .  . . .  260,016 
Brick. lire, W. G. B eyerly . . . . . . . . . . . . . . .  , . .  , . . . .  , . . .  260.155 
Brick machine, W. H. J udson . . .  , . . . . . . . . . . . . . . . . . .  260,101 ' 
Brick, tile, etc . •  compound for making, H. II. 

Hunt . . . . . .  " . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  260,203 
Butter and lard cutter. P. F. Moroney . . . . . . . . . . . 260.310 
Button and m eans for attachment, J. Wilde ,  . . . . .  260,267 
Button, hinged shoe, Scott & Hill . . .  . .  . .  . .  . .  . . . . .  260,126 
Cake pan, J. R. Connor. . . . . . . .  . .  . . . . . .  , . .  . . . .  . . .  260,166 
Camera. See Folding camera . Photographic 

camera. 
Can. See Oil can. 
·Cap. Mnd, S.  Simonson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260.332 
Cap or hat, D. Fox . . . . .  . .  . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  260,185 
Car brake, W. Nurse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260,116 
Car. cattle, lJJ. Kohler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,299 
Car conpling, G. T. Arnold . . . . . . . . . . . . . . . . . . . . . .  , . .  ' 260.149 
Car coupling, T. Breen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  259, 999 
Car coupling, J .  J. Currier . .  , . . . . . . . . . . . . . . . . . . . . . . . .  260.171 
Car coupling, L. H. ]J'inney . . . .  , . . . . . . . . . . . . . . . . . . . .  260,183 
Car couplinlI, S.  A. V .  HartwelL . . . . . . . . . . . . . . . . . . .  260.195 
Car coupling. G. F. Hoelfer . . . . . . . . . . . . . . . . . . . . . . . . . 260,295 
Car coupling, A. Rice . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . .  260,124 
Car COUplinlI, S. J. Rossman . . . . . . . . . . . . . . . . . . . . . . . .  260,052 
Car seat, E. L. Busbnell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260,162 
Car, stock, J .  Edmands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260,009 
Cars or carriages, device for lIghting the steps of. 

G. W. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260,100 
Carpet IininlI. E. A. Galbraith . . . . . . . . . .  , . . . . . . . . . .  ' 260.09\ 
Carpet sweeper, C: L. Travis . . . . . . . . . . . . . . . . . . . . . . . .  260,257 
Carriage jack, G. C. Bovey . .  . .  . . . . . . . . . . . . . . . . . . . .  260,276 
Cartrid,;e package. T. G. Bennett . . . . . . . . . . . . . . . . . . . 260,153 
Cartridges, closing blank. G. P. Salisbury . . . . . . , . .  , 260,326 
Caster, C. H. Tumey . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . .  , 260.259 
Chandelier, H. W ellington . . . . . . . . . . . . . . . . . . . . . . . .  260,145 
Chuck, drill , Parks & Sheffield , . . . . . . . . . . . . . . . . . . . . .  260,314 
Chuck, lathe, L.  R. Davi s .  . .  . .  . .  . . . .  . . .  . . .  . . .  . . . . . .  260,005 
Chute, coaL T. H. Lidford , . . . . . . . . . . . . . . . . . . . . . . . . . .  260,104 
Cigar tip cutter, R. N. Oakman . Jr . . . . . . . . . . . . . . . . .  _ 260.117 
Cigarette box. A. L. Munson . . . . . . . . . .  . . . . . . . . . . . .  260,113 
Circuits, testinlI and breaking, W. R. N utting" , . 260,043 
Cleaner. See Flue cleaner. 
C leaning clothS and other fabrics. E. I. Couch . . . . .  200,168 First Ulass Engine Lathes, 20 inch swing",8 foot bed. 

now read y. F. C. & A .  E. Rowland. New Haven, Conn. 

Ice Making Machines and Machines for Cooling 
Breweries, etc. l'ictet Artificial Ice Co. (Limited), 142 
Greenwich Street . P. O. Box 3083, New York city_ 

We renew onr request that correspondents, in referring 
to former answers or articles, will he kind enough to 
name tbe date of the paper and the page, or the nnmber 
of the question . (11) A. L. R. writes : You say in SUPPLE- Cloth folding machine, A. Winter . . . . . . . . . . . . . .  , . .  260,270 

Clothes pin, S. D. Johnston . . .  . . . . . .  ' . . . . . . . . . . . . .  260.297 

Jas, F. Hotchkiss , 84 John St. , N, Y. : Send me your 
fre� hook entitled • •  How to Keep Boilers Clean," con
taining :lsefu1 information for steam users & engineers. 
(Forward above by postal or letter; mention this paper.) 

Steel Stamps and Pattern Letters. The best made,  J. 
F. W .Dorman, 21 German St .. Baltimore. Catalogue free. 

Machinery for Light Manufactnring, on hand and 
bnilt to order .  E. E. Garvin & 00 . •  139 Center st., N. Y .  

Correspondents whose inquiries d o  not appear after 
a reasonable time shou l d  repeat them. If not then pub
lished, they may conclude that, for good reasons, the 
Editor declines them, 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
shou ld  remit from $1 to $5, according to the subject, 
as we cannol. be expected to spend time and lahor to 
obtain ·such information without remuneration . 

Any nnmbers of the SCIENTIFIC AMERICAN SUPPLE
MENT referred to in these columns may be had at th i "  

For Power & Economy, Alcott's Turbine, Mt.Holly, N. J. office. Price 1 0  cents each, 
Presses & D ies (fruit cans) Ayar Mach. Wks" Salem,N.J. Correspondents sending samples of minerals, etc . , 

Wood-Working Machinery of Improved Design and for examination, should be careful to distinctly mark or 
label their specimens so as to avoid error in their identi
IlcatlOn. 

Workmanship. Cordesman. Egan & Co. ,  Cincinnati, O. 
Split Pulleys at low prices, and of same strength and 

appearance as Whole Pulleys . Yocom & Son's ShaftinlI 
Works, Drinker St., Pbiladelphia. Pa . 

Presses, Dies, Tool s  for working Sheet Metals, etc. 
Fruit and other Can 'I.'ools. E. W. Bliss. Brooklyn . N. Y . 

Snpplement Catalogue.-Persons in pursuit of infor
ma.tion on nny special engineering. mechanical. or scien
tific subject. can have catalogue of contents of t he Scr
ENT I F I C  AMI�H I C.Al\ SUPPL1�M1CNT sent to them free. 
The SUPPLIOI E :" T  contains lengthy articles embracing 
the whole range of . engineering, mechaniCS, and physi
cal SCience. Address Munn & Co .. Publishers. New York. 

Presses & Dies. Ferracnte Mach. Co" Bridgeton, N. J. 

(1) A. D. A. , M.D. , asks : What is the 
difference in valne of pme gold and pure platinum? 
A. Gold is worth about $21 an ounce (troy), platinnm 
$8 an onnce, 

(2) C. E. P. asks : Please inform me of a 
good inexpensive material-which is a non-conductor 
of sound-to be nsed between the inner and outer 
matched board sheeting. A, Dry, coarse sawdust, loosely 
packed, or coarsely powdered charcoal, Is cheap, and 
will probably give satisfaction if properly employed. 

MENT, No. 157, in describing De la Rue's chloride of 
silver cell (page 2490): " The pure silver deposit can be 
readily turned into chloride of silver again by means of 
a small quantity of chlorine ." I do not know this pro

cess. I have been told that the usual method is that of 

precipitating silver, by a quantity of salt dropped into 
a solution of nitrate of silver, and fnsing this precipi
tate in a crncible with charcoal. Will this prodnce chlo
ride of silver, or must it be done in a different way? 
A. Tbe process referred to is intended to convert fine 
metallic silver into silver chloride. Silver chloride may 
be prodnced from dissolved silver nitrate more economi
cally by the addition of mnriatic (hydrochloric) acid to 
the liquid chloride of silver precipitates. This chloride 
may be purified by washing on a filter (with distilled or 
rain water) and drying in a porcelain dish over a sand 

bath in the dark. 

Clothes rack. G. S eymour . . . .  , . . . . . . . . . . . . . .  , . . . . . . . .  260.329 
Clothes reel, G. W. Hondlette . . .  , . . . . .  , . . . . .  , . . . . . .  260,296 
Clutch. friction, W. B. '1'atro . . . . . . . . . . . . . . . . . . . . .  , . ,  260,253 
Cock and faucet, S. S. Williams . . . . . . . . . . . . . . . . . . . .  260,073 

Cockle machine. A. Life . . . . . . . . . . . . . . . . . . . . . . . . . .  260,212 
Collar fastening, horse, O. S. Pitny . . . . . . , . . . . . . . . .  260,U48 
Col oring matter from naphthylamine, manufac-

ture of, C. Rumplf . .  " ,  . .  , . . . . . .  . .  . . . . . . . . . . . . . .  260,24:1 
Comb toeth. machine for cutting and finishing, C. 

Poppenhusen . _ _  . . ; . . . . .  . . .. . . . . . . . . . . . . . . . . . .  260,320 
Concrete abutments, bridge piers, etc., method of 

and apparatus for the construction of, J. 
Burns . . . . . . . . . . . . . . , , ,  . . . . . . . . . .  , . . . . . . .  , . . . . . . . .  260,159 

Confectionery wrapper, A. Scbwarzschild. . .  260,055 

Cooklng prepared meats, etc., can for. W. Arch-
deacon. . . . .  . .  . . . . .  . . . .  . .  . . . .  . . .  . .  . . . . . . . . . . .  260.077 

Cop or bobbin winding machine, J. H. Gomersall, 260,19U 

Copying, dampening bath for press. N. C. Stiles . . .  260,251 

Copying press, W. Bowker . . . . . . . . . .  . .  . . . . . . . . . . .  260,083 

Cordage. oleaginous compc,und used in manufac-
(12) W. H, E. asks : Is there anything that turinlI;·H. F. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260,179 

will take off tattooing ? A. T4e tattooed work can only , Corset, L. S. Bortree . . . . . . . . . _ . . . . .  . . . . . . . . . . . . . . . 260,082 

be removed by a surgical operation, but  the color m.y i Corset. C. W. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " ,  260,01 3  

b e  cloaked b y  carefnlly ..  pricking i n  " fresh cream over COUlIb s, e t c  . .  remedy for, H. J .  Turner . . . . . . . . . .  260,140 

the design. Coupling. See Car coupling. Thi ll  coupling. 
Cradle and crib, child's, H. H .  WlglIers . . . .  , . . . . . . .  260,146 

( 1 3) A . W. asks : Will you please tell Creamer. vacuum ,  A. G. Waterhouse . . . . . . . . . . . . . .  260,070 
Cross tie, metal ,  J. r'arr . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  260,231 

me why hair falls, and what are the principal snbstances 
that make it faU ? A. See " Hy�iene of the Hair,"  by 
Professor Erasmus Wilson, in SUPPLEMENT, No. 102. 

Crushing roll ,  U. H. Odel l .  . . . . . . . . . . . . . . . . . . . . . . . .  , 260,226 
Cultivator. sulky, J. B. Christian . . . . . . . .  _ . . . . . . . . . .  260,]G4 
Cnrtain holder, W. H. Schick ,  . . . . . . .  _ . . . . . . . . . . . . . . 260,125 
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66 
Curtain roller, spring, J. M. Osgood, . . . . . .. . 260,044, 260.045 
cut-off valve. adjustable steam, W. D. Hooker . .. 260,026 
Cutter. See Bread and meat cutter. Butter and 

lard cutter. Cigar tip cutter. 
Cutter bar •• elastic cushion f or; S. C. Megill . . . . . . . 260,040 
Cutting, plinching, and swaging, 'machine f or, W. 

F. Durf�e , . .  . .  . .  . .  . .  . .  . .  . .  . . .  . . . .  . .  . .  . . .  . . .  . .  . . . .  260,176 
Dash board, W. Ruby . ....... . .. ..... . . . . ... ....... 200,241 
Draught apparatus f or horses, T. J. Slater ..... . . . .  260.058 
Draught equalizer, J. P. J ohn�on . . . . . . ... . . . . . . . ... 260,207 
Draw heads. manuf acture of. Yakel & Duff ..... .. 200,343 
Drill. See f1rain drill. 
Dry kiln. E. M. Flaherty . . . . . . . . ...... ............ ... 260,184 
Dust collector. M. Harmon . . ... ... . . . .  , . .  , . . . . . . . . . .  260,194 
Dust pan, S. M. Perry , . ... . . . ... ......... .... ....... 260,119 
Dust pans, detachable handle and leg f or, S. M. 

Perry . .  . .  . .  . . . . . .  . .  . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  260.120 
Easel. A. E. Van Kirk ............. . .. , . . . . . . . . . . . . . .  200.068 
Electric light. P. O. Jenkins . ... . . . . ........ . ....... 260.029 
Electric machine. dynamo, Ill. A. Sperry . . ... , . . . . .  200.132 
Electric machine regulator, dynamo, R. Thury . . .  260,136 
Electric machines, armature f or dynamo, J • .J. & 

T. J. McTighe , . . . ... , . . . .  " . . . . . . . . . . . . . . . . . . . . . .  260,110 
Electric machines, commutator f or dynamo, J • .J. 

& T.J. McTighe... .. .. . . . . . . . . . . . . . . . . . . . . . . . .  260,111 
Electrical switch board. '1'. N. Vail .. ... . . . .. .. , . . . .  260,0H7 
Elevator. G, C. Tewksbury . . . . . . . ... . ...... . .. . ...... 260,254 
Elevator, P. H. Walsh . . . . . . . . .. ... . . . . . ........ " . . . .  260,261 
Elevators. automatic safety stop for, J. P. Free-

man . . .... .... .... . . ,  . ' "  . . . . . .  " . . . . . . . . . . . . . . . . . . .  260.017 
Enballliing and cooling board f OE corpses, N. T. 

Shaw . . . . .. .......... ' , . . . . . . . . . .  ' . . .  . .  . . . . . . . . . . . .  260,380 
Emery holder, A. N. Mattbews . . . . .  260,108 
Engine. See Pumping engine. Wind engine. 
Exhaust, utilizing, Lltcbfield & Renshaw . ... , . . . .  260,083 
J<'abric. See Waterproof fabric. 
Fabrics, f rame for stretching, E. Conrad . . . .  . . . • .  260,086 
Faucet. J. H. Johnson . . . .. . . .. . ..... , . . . . . . . . . . . . . .  " 260,030 
Fence barb, wire, R. H. \Viles . . . . . . . . . . . . • . • • . . • . . . .  260,268 
�'ermentation, apparatus f or preparing grain for, 

F. O. Kunz . .. ' . . . . . . . . .. ... .  " . . . .. . . .  " . .  _ "  26J,300 

Lace f astening, shoe, Henderson & McDonald " . ,  260,198 
Lacing hooks. machine fQr manufacturing, S. N. 

Smith .... . . ..... . .. . . . . . . .  ' . . .  . . . "  . . . . . .  " . . . . .  260,250 
Lamp, electrie, .f. Un Sbane . . . . . . . • . • . . . . . . . . . . . . . . .  2&1,288 
Lamp, electric arc, C. A. Hussey . ........ ....... ... 260,204 
Lamp fixture, J. A .  Hul l .  . . . . .. . .  " . . . . . . . . . . . . . . . . . .  260,201 
Lamp, incandesoent eJectric, .J. W. Swan . . ....... 260.335 
Lamp, self -extinguishing. J. Harris . . . . . . . . .... . . .. 260,0'21 
J ... amps, apparatus for manufacturin� carbon fila .. 

ments for incandescent, M. M. M. 'Hattery . . .. 260,247 
Lamps, apparatus f or suspending electric, C. C. 

Jennings . . ... . , . . . .  " ,  . . . . . . . . . . . . . . . . . . . .  " . . . . .  2oo,2Ub 
Lantern holder, E. Lufkin . . ... .... . " .  .. . .  ' . . . . . .  260.303 
Lathe f or turning polygonal forms, C. C. Peck . ... 200,118 
Leather dressing machine. L. J. Baker , . . . . .... ... .  259,995 
Lemon squeezer, J. Trickel. ...... . .. . . ... . . . ... ... 260,:158 
J,ight. See Electric light. Skylight. 
Lock. See Nut lock. Oar lock. 
Locomotives, attaching brooms to, Barrie ' & 

Groves . .  " . . . .  " "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200,080 
Lubricator. See Automatic lubricator. 
J,ubricator, T. Holland (r) " . . .... " . . . . . . . . . . . . .  . .. . . 10,143 
Machinery. apparatus for starting and stopping, 

W. F. Durfee . . . . . . .. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,175 
�I alting apparatus, W. Andrew . . ....... . . . ....... .. 259,993 
Map and chart supporter, adjustable, H. E. Hayes, 200,197 
Mat. See Foot mat. 
Match saf e, G. Franke . .......... " . . . . . . . . . . . . . . . . . .  260,187 
Measuring, rigging, tentering, and finishing ma-

chine, E. Steers . . . . ..... ... , . . . . .  " . . . . . . . . . . . . . . 2m,059 
Measuring tape. W. Chesterman ... .............. . .. 260,163 
Mechanical movement, N. Adams ......... .... . . ... 260,075 
Metal cutting machine, W. F. Durf ee . . .. ..... .... 200,173 
Metal shearing machine, U. Haskin . . ... . . .. . . . ... 260,022 
Mrtal shearing machines, device for clamping and 

holding plates In, W. F. Durf ee . . .  " "  . . . . . . . .  260.178 
Metal strips or rods, mechanism f or redUCing, 'V. 

F. Durfee. .... .. . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,171 
MetaJs apparatus for brazing, J. C. Stevens . . . . . .. 260,133 
Mill. See Grinding mill. Roller mill. Rolling 

mill. 
Fertil izing S Ubstances. treatment of excreta for :.\1ining machine, X. Kern. Jr .. ...... . .. .. . . . . . . . . . . .  260,031 

the production of, H. Collet . , . . . . . . . . . . . . . . . .  , 260,165 Moulding and paneling machine, templet for, L. 
File holder, C. H. Babbitt.. ... .... . . .  .. . . . . . . . . . 259.994 Wencbe!. .  .. . ,  . . . . . . . . . . . . . . . . . . . . . . .  . "  . . . . . . . . . . .  260,2E4 
Filter. 0, Long . . ... . . . . . . . .... , . . . . . . . . . . . . . . . . . . . .  260,106 Mouldiug machine, wood, L. Wencbel . .. . . . ... . . .. 260.�65 
Fire alarm and extinguisher, automatic, D. C. Mole trap, J. Edge . . ... . . . . . . . . . . • . • . . . . . . . . . . .  . . . .  260,348 

Stillson . . . .  , . .  . . . . .  . .  . . . . .  ' . . . . . . . . . . . . . . . .  . , , ,  . . . 260.252 Monkey wrencb, J. S. Greeleaf . ... ' . . . .  . . . . . . .  , . .  " 260.292 
Fire escape, W. H. & F. C. Burden . ... . .. , . . . . . . . .  260,001 Motion, mechanism for converting, H. Wyman . . .  260,&19 
Fire escape. D. Scbmidt . , . . . . . . . . . . . . . . . . . . . . . . . .  ' 260.245 Motion, mechanism f or reversing. C. Dance\. . .. . .  260,285 
Fire extinguishing apparatus, A. M. Granger . . . . . 260.192 Motor. See Sewing machine motor. 
Fire guard and escape, J. O'Neil . . . . . . . . . .. . . . . . . . 260,299 Music leaf turner, H. D. Wheatley . . . . . . . ... ... " . . .  260.071 
Fish plate joint, F. Holton . . ... . ......... .. . .. , . . . . .  260,0'25 Musical instrument, automatic, J. McTam-
Flanging machine, S. Fox" . . . ........ . ... . . . ' . . . . . . .  260.186 many. Jr, ... ..... . . . . . . . . . .. ... . .. . . . . ... . . . . . . . . 2m,109 
]'lesh f ork. W. A. Reddick . ... , . . . . . . . . . . . . . . . . . . . .  260,'137 Nailing macbine. A. Van Wagenen . . . ... . . 260.141, 260.142 
�'lue cleaner. R. P. Gerlach . . .. . . . . . .... . . ...... . . .. 260,189 Nut lock, R. C. Smith . ,  . . . . . . ... .. . ... . . . . . ... 200,131, 26J,U9 
Fly traP, S. M. Cook , . .. . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  200,283 Oar lock, R. O. Williams . ,  . .  " . . . . . . . . . . . . . . . . . . . . . . 260,&11 
Folding camera, A. Andren . ... . . .  , . . . . . .. . . . . . . .  260,076 Oil can, w. G, Durham . . ... . . .  , . . . . . . . . . . . . . . . . . . . . .  200,008 
Foot mat, A. W. 0' Blenus , . . . . . . .. . .......• .....•.• 260,312 Oleaginous seeds and meal for extracting the oil 
Fork. See Flesh fork. tberef rom, mOistening. J B. Field, . . .... " . . . .  260,182 
Fountain. See Soda water f ountain. Organs, swell action f or reed, Mason & Kelly . . . .  , 200.21 4 
Frame. See Hammock and tent f rame. Oven waiter, .J. T. McFarlin . . . . .. . .. . . .. ... . ... .. . . .  260,216 
Funnel holder, C. A. Barnes . . . . .. .. . . . " . . . . .  " . 260,079 Pan. See Cal,e pan. Dust pan. 
Furnace. See Gasoline furnace. Smoke consum- Paper knife, B. Brower . . . . . . . . ... . . .. .... . . ..... . .  260,157 

ing f urnace. Paper machine, ,'B'ourdrinier. F. Curtis .. . . . . . . . . . .. 260.172 
Furnace grate, K. M. Jarvis . ,  . .... . . ... ..... . .. . .. 260,020 Paper pulp, wood grinder f or making, S. M. Allen. 259,99'1 
Garment. F. Wallach . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,143 Parer, corer. and slicer, apple, J. F. Rakes . .... .... 260.236 
Gas and promoting combustion, apparatus for Pen holder, f ountain. M. C. Stone . . . . . . . • . . . . . . . . . .  260,134 

generating, W. J<'. Browne, . .... .. . . . . ..... . .. . .. 260,280 Photographic camera, H. G. Price , . . .. . .. .... ' . . . .  260,235 
Gas regulator. L. H. Mc Cullough . . . . . . . .... 200.038, 260,039 Photographs on porcelain, producing indelible, 
Gasoline f urnace, D. Norton , . . .  . , . . . . . . . . . . . . . . . .  200,224 Tournoux & Schmalz, . . . . . . . .... ... . . . . .. .. . . ... 260,065 
Generg,tor. See Steam generator. Pile f or use in construction of wharves .. etc., R. 
Glass mould for casting ornamental picture M. Ji.,ranklin . . . .. ... . . ..... " . . . . . . . . . . . . . . . . . . . . . .  260,Olb 

frames, etc . •  J. Haley . . ... . . . . . . . . . . . . . . . . . , . . .  260,193 Pipe. See Tobacco pipe. 
Glove f astening, etc., W. S. Richardson . . .. ..... . .. 260.050 Pin. See Clothes pin. 
Governor, steam engine, F. D. Cummer . . . . . . . . . . . 260,004 Piston, F. McFadden . . . ......... . .. . . . . ......... . . .  ; 260,308 
Governors, device for operating steam engine, W. Plan�r, metal C. T. Lanmnn . . . . . . . . . . . . . . • . . . . . . . . .  , 260.211 

M. �"'erry . . .. . . . . . . . . .. . . . . . .. . . .. . . . . .. . . ....... 260,090 Planter. cultivator, and double shovel. single 
Grain binder, J. D. Nix . . ... . .. .. . . . . . . . . . . . . . . . .  260.115 , shovel. and turning plow. combined cotton, Le 
Grain binder, automatic, G. F. Green . . .... .. . . . ... 261Ml93 Roy & Henson .... ... .. . . . . . . . . . . .. . . ..... . .... 260,302 
Grain binder cord knotter, J. H. Dean . . . . . . . . . . . .  260.087 Plow. 1..1. B. White . . ... . . . . . . . . . . . . . . . . . . . .. . . ..... . . . 260,072 
Grain drill, A, N. Norris . . . . . . .. . . .  , . . . . . . . . . . . . . . .  ' 260,042 Plow wheel, �'. S. Davenport" ' . . . . . . . . . . . . . . . . . . .  260,286 
Grain drill f orce feed, D.M. Parry, . . ' . . . .  , . . . . . . .  " 260,315 Plow w1wel. S U lKY, 'r. M. Bissell . .. " . .  , . . . . . . . . . .  260,274 
Grain separator, H. A .  Barnard et al . . . .. . . . . .. .. . . . 26J.150 Plowshares and )andsides, machine for welding, 
Granulating machine, Read & Burdick . . . . .. .. . . ... 260,123 Myers & Simonton . . . . . . . . . . . . . . . . . . ... . ..... . . .  260,221 
Grinding mill, A. W. Straub , . . . .  " . . . . .  " . . . . . . . . . .  200,062 , Pole changer, D. W. Odiorne" . . . . . . . . . .. .. , . .  " . . .  260.228 
Guard. See Fire guard. Pole, vehicle, W. Boughton . . . . . . .. .... . .  " . . . . . . .  200,275 
Hammer. drop. W. Mason . . . . . . ... .. . . . . . . . .. . ..... . 2oo.�15 Polishing wheel, ];;. Thayer ......... . .. .... . ... . . . .  260,336 
l l ammock and tent f rame, G. A .  Parker . . . . . . . .. . 260,280 Power. See Hillse power. 
Harness box loop and blind, B. A. Wilson .. . . . .  260.074 Press. See Baling press. Copying press. Print· 
Harness, plow and work. A. Sherwood , . .  " . . . . . . . .  260.128 Ing press. 
Harrow, F. Nishwitz . . . . . . . . , . . . . . . . . . . . . . . .  ' . .  ' . . . . . .  260,311 Pressure regulator. N. Sleeman , ........... , . . . . . . . .  260,129 
Jlarrow and cultivator. B. F. Rix . . . . , . . . . . . . . . . .  260 239 Printer's rule, J. B. Boyd . . ... ..... .. . . . . . . . . . . . . . .  260,084 
llarrow and cultivator, combined, T. E. Guy . . . ... 200,290 Printing press, G. L. Adams . . .. . . . , . . ... ..... . " . .  _ 200,147 
Harrow attachment, ,,"' . Cahill . . . . . . . . . . . . . . .. . . ... . 260,002 Printing press rack motion, C. Potter, Jr . . . . . . . . .• 260,233 
Harrow. revolving, C. \Villiamson . . . . . .. . . ... . . . .. .  260,342 Printing window shades, macblne for, ,\Y . Bailey. 260,078 
Harrow, sulky. J. E. Weller . . . . . . . . .... . . . . ... .. , . . .  200,339 Propeller shaft8, bearing for. G. W. Zastrow . .. . . .  260,345 
Harvester, M. Van Matteson . . . . .. ....... . . . . .. . . .. . 260,338 Propelling vessels. A .  Bracht , , ,  . . .  " . . . . . . . . . . . . . .  259,998 
Hat bodies. machine f or f elting, J. S. Taylor (r)... 10,144 Pulley block, differential, P. Murray, Jr . ....... . . .  260,220 
Hat holder. J. H. Burns . . . . . . .... . . . .  . . . . . . . ....... 200,100 Pulverizing machine, R. D. Gates . .... ... , . . . . . . . . .  260,092 
Hat or cap, rever S ible, S. Simonson . . . . . .. . .. . ..... 260.333 Pump, C� Powell . . . . . . . . ... " . . . . . . . . . . . . . . . . . . . . . . . . .  260,12t 
Bat shaping machine, J. R. Kelsey . . ....... .. . . .. .  200.298 Pump, steam, Hudson & Smedley .. . . . . ... . . .. . . . . . 260,0!)J 
Hay rake, H. h Shields . . . .  " . . . . . . . . . . . . . . . . . . . . . .  200,056 Pumping engine. steam, B. C. Vanduzen ..... .. .. , 260,337 
Hay mke and tedder combined. 1. L. Landis , . . . .. 260.001 Rack. �ee Clothes rack. 
Hay stack binder, Tfogg & Hall . ....... . . . . . . . . . . . . .  260,0".23 ltadiators, automatic air valve f or steamt G. L. 
Heater. See Steam heater. Allen, . . . . . .  " "  . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . .  200,148 
Hedge trimmer. W. F. Throckmorton . . . .... ... ... 260,255 Railway rail, compound, D. D. WeiselL " . . . . . . . . . . 260,26� 
Heel counters, die for shaping. M, Hynes .. " . . . . .  260,�05 Railway rails, rol\ f or longitudinally slitting, J .  
Hinge f or sbutters, lock. J. I'. Maher .... . . .. . . . . .. 200,036 Holub . . .. ..... . . . . . . . . " . . . . . . . . . . . . . . . . . . . . " . 200,098 
Hoisting apparatus, W. S. ROckwell . . . . .. . . . . . . . . . 260,3.4 Rake. See Hay rake. 
Holder. See Curtain holder. Emery bolder. Reel. See Glothes reel. 

File holder. Funnel holder. Hat holder. Regulotor. See Gas regulator. Pressure regu-
Lantern holder. Pen holder. Rein holder. lator. 
Sash holder. Rein holder, J. Murphy . . . . . . . . . " . . . . . . . . . . . . . . . . .  260,041 

Hoops; machine for manuf acturing barrel, N. P. Rendering apparatus, R. Whelan . . .. . . . . . . . . ...... . 2t:0,266 
Stevens . , . . . . .  . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . .  260,334 i RoUer. �ee Curtain roller. 

Horse power, G. F. Betz " . . .  " . . . . . . . . . . . . . . . . . . . . . 260.154 1 Roller mIll. U. H. Odel

. 

L . . . . ............... .......... . 260,225 
Horseshoe. G. W. M. Simms . . ... . . " ' . . . . . .  , . . . . . . . .  200,05. Rolling mill, J. T. Hastings .. . .......... . .. ..... . . . .  260,196 
Horseshoe, W. Vondersaar . . ... . . . . . . . . . . . . . ' . . . . . .  260.260 Rolling mill, C. B. Sill . . . ......... . ....... . . . . . .. .... 260,246 
Horseshoe nail blanks, machine for cutting and Rubber to meta.]s, attacbi.ng, S. Greacen . . . . . . . . .. 260,020 

forming, W. F. Durfee " . . .. , . . . . .  . . . . . . . . . . .  ' 260,177 Saddletree and pad, liarness,'E. P. waters" ....... 260,262 
Hose to pump spouts, uttachment for connecting. Saf e, 'marine, A. D. Roth . . . . . . . . . . . . . . . . . . . . . . • . . . .  260,325 

C. Powell . . " . . . . . . . .  , . .  " . .  , . . . . . . . . . . . . . . . . . . . . . .  260,122 Sand bars in rivers. cutting channels in harhors, 
House. See Starch drying house.. etc., apparatus for remOVing, J. H. Huffer . ... 260,200 
Ice scraper, 'r. W. Botts " . . . . . . . . . .  " . . . . . . . . . . . . .  259,997 Sash cord fastener, C. Bush . . . .. . . . ... . . . . . . .. .  " . .  260,161 
Incrustation preventive, F. M, Collet . .. ... . ' . . . . .  260.002 Sash fastener, E. B.' Attwell ........ . .  ' . . . . . . . . . . .  200,271 
Incubator, P. G. & G. A. Muencbinger , . . . . . . . . . . . .  260.219 Sash holder and f rame, C. Lowenstein . . . ...... . . . .  260,313 
Indicat"r. See Speed indicator. Saw, drag. G. A. Moffat , . . ...... . . . . . . . . . . . . . . ... . . . . . .  200.218 
Insulating and protecting telegraph wires , etc.. Sawing ellipses, gauge f or, Gordon & Boost , . . .. . . 260.019 

device for, \V. E. Banta . ... .  . . . . . . . . . . . . . . . .  260,273 Sawing machine. S. C. Kennedy ....... . . . . .  , . . . . .  260,209 
Iron. See Wagon rub iron. Screw driver, J. Swan . . . ... .. . .  , . . . . . . . . . . . . . . . . . . . . .  260,135 
Iro

� .
m

:
Chine for straightening round bar, �. Seal, metallic, E . .J. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . •  260,279 

rIg tman . . . . . . . . . . . . .... .... . . .. ... ..... . . .. . . . 260,278 Seat. See Car seat. Wagon spring seat. 
Ironing boarn. J. T. King . . . . . . . . . . . . . . . . . . . . • . . . . .  260,210 Separator. See Grain separator. 
Ironing board or table, reversible, C. W. Powers, Sewing heavy materials . machine for, E. II. Smith, 260,130 

Jr . . . .. .  , . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  260.234 Sewing- machine, J. S. Hosmer. . . . ...... .... . . . . 260.027 
Jack. See Carriag!l jack. Sewing machine, '1'. B. Roberts" . . . . .. . . . . . . .. .. . 260.240 
Jewelry stock, C, F. Heckmann ............ . . . . . .... 260,095 Sewing macbine motor, W. Trabue . . . . . .  . . . . . . . . . .  260,066 
Joint. See Fish plate joint. Sewing macbine presser foot, H. C. Stone ,  . . . . . . . 260,061 
Journal bearing, T. V. La Roy .... ..... . ........... 200.103 Sewing machine trimming attachment, B. F Gil-
Kiln. See Dry kiln. bert . . . . ... . . . . . . . . . . . .  , . . . . . " . _ ,  . . . . " . "  . . . . 260,291 
Knife. See Papel knif e. Sewing machines. f eeding mechanism fm button, 
Knob. door, J. Co1lina . .  , . . . . . .  " . . . . . . .  , . ,  . . .  , . . . . . .  260,347 W. E. Bennett . .. . . . . .  , . . . • . • • • • . . . .  ' . . . • . . . . '\ �,996 

Shears, A. J ., Lytle . . . . . ..... ................. . . ....... 260,085 
Shirt, A. R. Perkins . ................ ... .. . . .. .. ..... 260,3 1 6  
Shoe exhibitor, sample, O . . r  Langenbach . ... " . . .  260,102 
Shoe f astening, W. ·Wegner . . . . . . . ...... _ . . . . . . . .. .. 260,144 
Shoe sole channeling tool, W. Crain . ............... 260,169 
Shoes. ankle supporter for, S. G. Wallace . . . ..... 260.069 
Singeing apparatus, N. Mc}llllan . .... . ... .. . .. . ... 260.309 
SJoyllght. C. Hefele . . .. . . . . ....... , . . . . . . . . . . . . . . . . : 260,294 
Sled, A. Sanf ord . . .. ......... . ......... . ...... . . . . . . .. 260,243 
Sled knee, Ernster & Gardt . . ...... . . .. . . .. ... .. .. . 260.0[0 
�moke consuming furnace, Culbertson & Eudaly, 260,170 
Soda water fonntain, J. Matthews .. , . . . . . . . . . . . . . .  260.037 
Soldering machine. can, W. D. Brooks {r) . . . . . . . . .  10.141 
Speed indicator. N. P. Bowsher . . . . . ...... , . . . . . . . .  26U,I56 
Starch dryin" house, G. E. ll'ull . .  , . . . . . . . . . . . . . . . .  260,IR8 1; 
Steam generat.or, D. Renshaw . . . . . . . . • 0 • • • • • • • • • • • • •  200,321 
Steam heater, W. H. Page . . .. . . ... . . . .. .. ..... . ... .. 260,046 
Steam in cities, apparatus for supplying, B. Holly. ,60,097 ' 
Steam, utilizing exhaust, Litchfield & Rensllaw . . .  260 034 
StirrUP , G. P. Bunce , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 260,153 1 
Stone crusber, S. P. M. Tasker . ............. . . ...... . 260,064 1, 
Stopper. See Bottle stopper. 
Stove hood. IV. J. Hankins . . .. . . . . ........ .. . . . .  260,094 
Stove, oi1 , .A.  S. Dinsmore • • . . .  - . . . • • . • . . • . . . . . . . . . .  , • 260,C06 
Sugar f rom molasses, etc., extracting crystalliz-

able, Wernicke & PIltzinger . . .  ' . . . . . . . . . . . . . . .  , .  200.340 
Sugar f roID.molasses, etc,�separating, C. Scheibler. 260,244 
Sugar from plant juices. obtaining. C. Scbeibler . .  

260,327, 260,328 
Superheater, D. Renshaw . . . . . .. . . . . .... . ...... .... 200,238 
Supporter. See map and chart supporter. 
Tannate of chinoline, acid, Pickhardt & Ende-

mann . ...... . . . . . .. .... . ........ . . ' . . . . . . . . . . . . . . .  260,317 
Tannate of chinoline, basiC, Plckhardt & Ende-

mann , . . ..... . . .... , . . . . . . .  . . . . . . . . .  . .  . . . . . . . .  200,319 
Tannate of chinoline, neutral, Plckhardt & Ende-

mann. . .  . .. . . . . . . . . .  .. ....... _ . .. . . .. ... . . ... . 260,318 
Tanning hides and skins, preparing a solution for, 

C. Richter. . . . . . . .  .. . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  260,322 
Telegraph, duplex, F. W. Jones, . . . .... . . . . . .. .... . 260,208 
Telegraphic receiving instrument., \V. H. :Mark-

land ..... . . .. .. . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  260,306 
Telephone signaling and receiving apparatus, C. 

Ewing . . ... . .. . . . . ...... . . . . . ... .. . .  : . . . . . . . .  , . . . . .  200.180 
Tenoning machine, J. Shetler .... . . .. . . . . ....... . .. 260.331 
Thlll coupling, H. A , Luttgens . . .... ....... ... . . . ... 260,107 
Tbi:J coupling, Smith & Murphy . . ... .... . . . . . . . . . . . 200,248 
Tie. See Cross tie. Umbrella and parasol tie. 
Tobacco pipe. G. Lockhart , . .. . . . ............ . . .... 260,105 
Toy building block, J. A. Crandall. .. . .. , . . . . . . . . . . .  200.284 
Toy firearm, G. W. Eddy . . . .. . . . . . . .. . . .......... . .. 200,289 
Toy merry-go-round, C. F. Cornelius ............... 260,167 
Trap. See Fly trap. Mole trap. 
Tree. See Saddl� tree. 
Trimmer. See Hedge trimmer. 
Trunk, desk, table, etc., combined, J. A. Rigby .. . 260,051 
Turn tahle and jack f or street cars. combined. J. 

H. & J. G. Gould . . . . . . . . . .. , . . . . . . . . . . . . . . . . . . . . .  260,191 
Type cases from paper pulp or other plastic mate-

rial, mechanism for forming, J. T. Edson . . ... . 200,()89 
Umbrella, G. Neu . . . .. .... . . . . . . .. . . . . .... . ... . ... . .. 260,228 
Umbrell a  and parasol tie, D. W. Odiorne . ... , . .  , . .  260,227 
Valve. balanced slide, J. J. De Lancey (r) . ........ . 10,142 
Valve, globe. A. P. Broomell . . . .. . . . , . . . . . . . . . . . . . . .  200.000 
Vehicle, passenger, J. T. Gurney . . . . . . . . . . . . . • . . . . . .  260.293 
Vehicle running' gear, M. Barry . . . • • • • • • • • • • . • • • • • .  260,151 
Vehicle running gear, R. C. Parvin ............ .. . 260,047 
VelOCipede pedal, J. S. Murray .. ... . . . . .... . . . . . . . . . 2m,114 
Ventilating attachment to hearths, J. E. Howard. 260, 199 
:Ventilating grain in bulk, .J. M. F'ennerty·. . . . . . . •  260,011 
Ventilator, J. M. Fennerty" . .. . .. ........ . ........ 200,012 
Vessels with coal and iron, machinery f or load-

ing, DUnn & Beckert . .. . . .. " , . . . . . . . . . . . . . . . . .  260,007 
Wagon body, C. Comstock " . . . . . . . . . . . .  , . . . . . .  " . .  260,282 
Wagon bolster. D. B. Turnbull . ...... . , . . . . . . . . . . . . .  200,137 
Wagon, dumping. L. Winslow . .... . .. , . . .  " "  . . . . . . 200,269 
Wagon rub iron, D. B .Turnbull ... . ... . . . . . . ... . . . 260,Ul8 
Wagon spring seat, S. Ill. Oviatt . . . . . . . .. ... . . ... . . .  200,313 
Walls and ceilings of buildings. Material f or the 

decoration of the interior, F. Beck . ..... . . .. .. 260.152 
Wash-board, J. H. Nellis . . . . .. . . . . . . . . . . . .. " . . . . . .  260,222 
Water closet. Peters & Donald . . ............ .. ... 260.282 
Waterproof f abriC, G. Streat .. ...... . . . ...... ...... 200.063 
Water wheel, turbine, J. Humphrey . . ....... .... . .. 260.202 
Watch chain charm, W. P .  Dolloff . . . • . . . . . . . . . . . .  260.088 
Welding compound, E. S. Fraley . . .. .... . . . , . .  , . . . .  2oo,Q14 
Wheel. See Plow wheel. Polisbing wheel. Water 

wheel. 
Wind engine, H. N.Rill . ..... ... .. ................ 260,096 
Wind power machine, M. Coloney . . ................ 2ooJ185 
Windlass. T. Maxon . , . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  260,307 
Wrench. See Monkey wrench. 

DESIGNS. 
Badge, Bailey & Dakin , . . . ...... , . . . . . . . . . . . . . . . . . . . .  13,002 
Bell, table, E, L. Morris" . . . . . ..... ........... ... ' "  13,012 
Cas.imeres. F. S: Boswortb, ... . . . . .... . . .. . . . . . .... . 13,004 
Coffee packages, ornamenting paper f or, O. A. Gill, 13,007 
Cofiln pedestal . Rappleyett & Stein. . .  . . . . . . .  " . .  13.017 
Desk frame, C. Page. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,015 
Dinner or tea set, E. Chetwynd .. . . . . .... ....... ... 13,005 
Dispensing c01umn, J. Matthews . . . . . . . . ...• . . . .... 13.011 
Fire back and jamh, W. O. Hewitt ....... ... . . ...... 1 3,010 
Floral pedestaL Rappleyea & Stein" . . ... . . . . .. . . . .  13,018 
Fringe, H. Dreyf us . ........ . . . . . . .  . . .  . .  . . . . . . . . . . . . . .  13.006 
JJ�llltern, C. A. Kinney .. ... . . . . . . ......... ... . . ... .. 13,008 
Settee frame, A.F. Old . . . .  , . .  " . . . . . . . . . . . . . . .  13,013, 13,0]4 
Toy money bank, J. H. Parmelee . . .. ......... .... . .  13,016 
Wall paper, E. Leissner . . .. , . . . . . . . . . . . . . . .  " . . . . . . . .  13,009 

TRADE MARKS. 
Broma, baker's, H. L. Pierce. . . .. . .  . . . . . . . . . • . . • •  9,489 
Cereals. crushed or prepared, Cereals Manufactur-

ing Company ..... . ... . . . . . . . . . .. ' . . . . . . . . . . . . . . . . .  " 9,487 
Chocolate, baker's, H. L. Pierce . . . ... .... . . . .. . .. . .... 9,475 
Chocolate, eagle, ][. L. Pierce .. .. " " . . . . . . . . . . . . . .  '" Y,476 
Chocolate, French sweet. H. L. Pierce .. . ... . . ..... 9,488 
Chocolate, German sweet. H. L. Pierce. . . . . . . . . . . . .  9,477 
Cigarette paper, G. D'Argy & Co . .... . .............. . 9,484 
Cocoa, baker's, H. L. Pierce .. . ... . . . ......... ...... . 9,478 
Cocoa paste. H. L. Pierce . . .  . . . . . . . . . . . . . . . . . . . . . . . .  9,479 
Coffee, roasted, F. MacVeagh & Co .. ....... . ..... . .. 9,496 
Distilled spirits, Corning & Co.. . . . . . . . . . . . . . .  , . . . . . . .  9,492 
Gold. sliver. and plated ware, W. N. Boynton . . . . " 9,473 
Hosiery, L. 8. Cox & Co , . . .. ... . " . . . . . . . . . . . . . . . . . . .  9,474 
Ink, indelible! A. Kuttroff . . . ... . . . . . . . .......... . . . . . .  9,495 
Ink, indelible, F. A. Whiting . .... . ......... ... .. .... . 9,497 
Medicine, C. M. Briggs & Bro , . ... " . .  " . . . . . . . . . . . . . .  9,491 
Medicines. R. Van Buskirk . .... . . . . . . . . ..... ... ... .... 9,.499 
Mucilage and writing inks and fluids, W. A .  Davis . .  9,493 
Needles f or hand and machine sewing, D. Evans . . .  9,494 
Plows, F. A. BarrowS, . . .. . . . . . . . . . . . . . . . .  " '  . . . . . . . .  , ,  9.486 
Tobacco, manufactured chewing and smokin�t Bag-

ley & Company" . . . . . .  . . .. . . . . . . . . . . . . . . . . .  , . . . . .  9.485 
Sirup, table. G. Boyd & Son . . ... . . ......... , . .  , . . . . . . . .  9,472 
Skates, roller, 8. Winslow . . . . . ... . .. . . . .... .. .. . . . . . . 9,498 
Whisky, Sperry, Wade & Co , . . ..... ... ..... .... . . . 9,490 
Wine, ohampagne, Werle & Co . .. .... . . ... .. . , 9,4S0 to 9,488 
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Inside Page. each i nsel'tion .. .. ..  1'5 cents Il liue.  
Hac}, Pilge, each i u serti on . .. ..  $l.UO a line. 

(About eight words to a line. \ 
Engravings may head advertisements at the same rate 

per line. by meamrement, as the letter p1'e8S. Adver
tisements must be received at publication Qtfice as early 
as Thursday morning to appear in next issue, 

Cheap, compact, accurate, 
and practical, full instructions 
furnished, invaluable for Tour'; 
ists either ladies or gentlemen. 

Simple, useful, fascinating 
to anyone. Send 10 cents for 
Catalogue and Sample Photograph taken by an amateur. Circulars ./ree. Wm. II. WALtER II Co" BOI l' Ilo,ehester, N. 1. 
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try. Blast Furnaces. Rolling Mills. Kinds of Goods 
Manuf actured. Steel. Railroad Supplies. Boilers and 
Tanks. Saws nnd Tools. Glass Manufactures. Ralt and 
Bromine. Alphabetical Summaries of Manufactures. 
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CAN SUPPLEMENT, No. 3 3 7 .  Price 10 cents. To be 
had at this office and f rom all newsdealers. 

M I N E R A L W O O L .  
This Fireproof and indestructible material success-
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partitions. fl oors Of. dwellings. 25 eta. per cubic foot. 
U. S. MINERAL WOOL CO., 16 Cortlandt St .. N. Y. 

$5  tD $20 per day a t  home. Samples worth $5free. 
Address STINSON & Co" Portland', Me , 

ON WARMING AND VENTILATING 
Occupied Bulldings . ..,.By Arthur Morin. A valuable 
review of the most recent and approved methods of 
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mon Fireplaces. Proportions of If}ues and Shaf ts for 
Private Houses. Stoves. Steam Heating. Hot Waier 
Heating Apparatus. Ventilation. Physical Propeliies 
of Air. General Principles of Ventilation. Influence 
of Seasons. Means of Regulating Temperature of Fresh 
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Schools, Adult 8cllo01s. Night Schools of Design, Ly
ceums, Colleges, Workshops, Manufactories, Drying 
Chambers, Powder Drying Rooms. Barracks, Hospitals, 
Halls 0 f Assembly, Lecture Rooms, 'Theaters. Stables. 
aDd Cow Houses. Means of ConJ;rol. Contained In 
SCU;N'l'IFIC AM�RICAN 8UPPLEMI�l\"T, Nos. 3�.5. :. 26. 32,., 3�8, and 329. Price 10 cents each, or 50 cents 
for the set. To be had at this office and from all news
dealers. � e.:.---:: AS A N D  FI NE  GRAY IRON ALSO ST EEL ALLE .---1...1:: 7 CAST INGS FR��ECIAL lORN > 

MASoEVLlN !c CO-:t:, r ���,����� JAPANN,f.t-� .J THO LEHIGH AVE & AMERICAN ST PHILA � 
THE TELEPHONE FROM 1837 TO 1882.
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through the agency of electricity. Farrar's electric telephone. ·Philip Reis'.s attempts to solve the problem 
of transmitting speech. Prof . Bell 's system. Edison's 
improvements. Hughes' improvements. Wright's ex
periments. Varley's condenser. Prof Dolbear's own 
experiments. Five figures. Contained in Sc rEN TIFIC 
AMERICAN SUPPLEMENT, No. 33 7 .  Price 10 cents. To 
be had at this office and from all newsdealers. 

B I B B'S Celt brated Origina.l 

:BALTIMORE 
FIRE-PLAOE HEATERS To wa.rm upper and lower rooms. The handsome8t, most economical 

Coal I::\tove8 in the world. B. C. BIBB & SON Foundry. Offioe a n d  Sale8rooms, 39 and 41 Light Street, 
Balti more. M.d. MARBLEIZED SI�ATE MANTELS. 
@",Send!or Oircula1·S. 

THE DAVIS ISLAND COFFER DAM. -
A detailed de S Cription, by Wm. Martin. C.E. Con
tained in SCIEKTIFIC AMEHICAN SUPPLEMENT, No. 
33 L Price 10 cents. To be had at this office and f rom 
all newsdealers. 

WANTED . TWO LOCOMOTIVES, 
8 to � _tons, 3 f t. gauge or 3 f t. 2. Address. with particu_ 
lars and where they can be seen, 

N. E. D., Box 3144, Boston. Mass. 

,..,..a-DAMPER REGULATORS an� Gage � 
� Cocks. < Murrill & Keizer, Baltimore· � 
HOW WINTERGREEN OIL IS MADE.-
By George W. Kennedy, Ph.G. De.cription of the 
method of distilling oil of wintergrf'en from either 
wintergreen herb Or birch bark, or the two combined. as 
practiced by professional distiUers of the product. 
Contained in SCIE N TIF I C  A)fF.RICA � SllPPL11;MENT. No. 
336. Price. 10 cent$. To be had at this o1li.ce and from all new$dealers. 
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JULY 22, 1882.] 
EouM8d b y  Mathew Carey, �'186. 

BAIRD'S 

FOR PRACTICAL MEN. 
Our new and enlarged CATALOGUE 011' PRACTICAl 

�r�0���E�:['H���g.s:�A�c8��rNB.ri'?!G��:����� 
COTTON AND WOO r,F.N M A X UFACTUltE, 4to ; Cata
logue of a choice collection of PUACTIC A L. SCIEN
TIFIC. and ECONOMIC BOOKS, 4to ; List of Books on 
STIi:AM AND THE STEAM ENGI!'\E, MECHANICS, MA
CHINERY, and E N GIN" "RING . 4to ; Lists of Books on 
PAIN'l'ING. V AUNISHING. SIGN WRIT ING, DRA WING, 
D r-CORA'rIVE A ItT, etc.; E r, KOT RO-META I,LITRGY, GoLD 
and SILVER WOllKING, WATCH and CLOCK MAKING, 
etc.; DISTILLING . BREWING, etc.; List of Books on MIN
I S a., M INING MACH I N Ii!RY, COAT" etc., 4to ; two Cata-
10lVles of Rooks and Pamphlets on SOCI A r, SCIENC E .  

��:li��A���(���ie���!�w�ft'��U:r�i r�I�� 
BOOKS t?n :M FJTA L MI X I N G, METAJ,LUHGY, MINERALO-

faY Rn�����l:';m��rE�i'f��
A
�o*;';'\�

S
�llS����X 

his address. 
HENRY CAREY BAIR)) & CO .• Ind

Ul�r� lL�H�h:��iE�'��}��';."�·E��J.�}:��
ers, 

N U T T A P P I N C  
MACHINE. 

D U R R E L L ' S  PAT E N T. 
�? � M��inei � l'��. ,  + spi�«lles. 

u 2 " '6(K) U 8 " 
Capacity of 7 i5plndles, 8,000 per 

10 hours. . 
Acknowledged to be an Indispens

able tool Manufactured by 
H O WA R D  B IlO S  .. 

Fl'edonia, N. T. 

IIr V E RT I C A L  E N G I N E S , 
,/' T H E  B EST I N  T � E  MA R K ET ':.' 1 '  
'\' A T  R EAS O N A B L E  P R I C E S  \. 
• 111� M A N U F"AC T u R E D  B Y " '. 
' I '  PHOENIX FOUNDRY MACH CO. , 

� ,_� I ',',t,,- S Y R ACU S E . NY . .  , . ,, ; 
BEFORE YOU BUY BOX BOARD 
Machine, send for circular and proce list of Strange's 
new and Improved Automatic Box Board Machine. 

State W Cha.mpIon Cotnbtnat1oJl andYouth'I Com� 
where panion Foot Lathes, Amateur Steam En-

you saw �::������2!;df::::t;e:�t!!t;: 
this. Cylinder Saw '" MIIcli. Co. T .... lon M_ 

IT PA YS to sell Our Hand Printing RUhber Stamps. 
Sanlples free, C. FOLJAMBE & CO., successors to 

G. A. HARPER & BRO., Cleveland, O. . 
-----

New and Valuable Oll,r for Loose Pulleys. 
Its use on Loose Pulleys will prove 

�il�l;:'oe:t�� fi'?o�":::k���h 
one filling, Price from 250. to 700. 

�r�rlc�fl;:eJ't!.�e'fe�ll.:::'l��':.rJ 
of pulley. Send for catalogue, etc. 
VAN Dr:Z ION & TIFT, Cincinnati, O. 

Mention this paper. 

Gea�::���.
n,��� .. ���f81lf!; 

Mechanics, Ma.chint.t • •  and Amateurs, Engraving Tools, Scroll Sa.WI, Photographers' 
Outfits, Drills, on Stones, Steel, eta. The la.rgest stock 
of6ne To,,\a \n ihe U.S. Send 

tor t.a.t&1ogue. The John Wilkinson Co., n St .. te St . •  Chicago. 

PROGRESS OF THE METALLURGY OF 
Gold and �ilvel' in the United States.-By Prof. T. H. 
Egleston. An interesting history of the process of 
reducing gold and silver ores in thls country

l 
with esti-

�I�t"\'lfa�
u
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n g�l��� 
TIFIC AM IOllICAN SUPPL "" I<NT • .No. 333. Price 10 
cents. To be had at this office and from all newsdealers. 
'l'he same number con tams an interesting article on 
fi:'J���� �i��������uJ�:li�;�� o��:r::'

l 
cr,:;,���

ence to 

OOD-WORKING M�� 
�.E������d���'k���

k
s":;i��

a
����:;��i�

g, 

B E N T E L ,  M A R C E D A N T  '" CO . ,  . 
HAMILTON, OHIO, fl. S. A. 

SEND TO LONOONBE RRYvORTON 
--- P H I LA pA  F O R ---

THE BEST BAND SAW BLADE 
"a JrC>ULX>S for _ L.A.&& to order 
....... hy H. BROOKE, -- S8 Dey St., New York. ioU Gla •• IUauufaetllrel'II IlH lin' lUQuld •• 

J citutiilc �tutfita •• 

RUBBER BACK SQUARE PACKING. �agr-'S r n", L_ <>  &""L:; :':-·"<,�:":;:.�L'�ct. 

A 
BEST IN �'HE WORLD. 

For Packing the Piston Rods and Valve Stems of Steam Engines· and Pumps. 
B represents that part of the packing whioh. when In nse, Is In contact with the Piston Rod. 

. 

cre!te!\';.tllttri� �:'i�io�?ICh keeps the part B against the rod with sufficient pressure to be steam-tight, and yet 
ThiS Packing Is made In lengths of abOut 20 feet, and bf all sizes from � to 2 Inches square. 

JOHN H . "CHEEVER, TI·eas. NEW l ORK BEL1'IN G  j(, PACKING CO., 29 Park Row, New York. 
SPEC I A L NOTICE.-Owinlr to the recent lP"eat fire in the " World" B n l l d i llil', on I' omoe has 

been removed as abo ,· e. . 

P01!!'A.BLE AND STATIONARY 
ENGl � ES A ND BO I LERS, 
� to 20 H. P • .  Return Flue Boller, large FIre Box, no 
sparks. Do not fall to send for circular to . 

SKINNER & WOOD, Erie, Pa. 

SHEPARD'S CELEBRA.1'ED .eo . 
Screw C utti ng Foot Lt!.the. 
Foot and Power Lathes, Drill Presses, 
�y;���;:t t���B'o:�'tJSr;e"r��z��,; 11"""'-" J �tlfh t " Has ll'l ncti i n es, etc. Send 
for catalogue of outfits for amateurs or 
artisans. Address 

H. r .. I" I I E I' A R n  &; CO., 
� • • •  3U & S4.3 West Front St.  C l n c i n n u t i ,  O. 

GEORGE WESTINGHOUSE, J ft" President. 
RALPH BAG4LEY, Sec'y d: Treas. 
H. H. WESTINGHOUSE, Superlintendent. 

'Z' :Et  ::m 

WESTINGHOUSE ENGINE. 
2 to 1�0 Horse Power, 

Is absolutely bal anc .. d at all speeds, 
and may be run from 300 to 1 ,�OO 
�:ag!�tj��1n:�rA dl�I���n�,

e
��;� i n g  lip, Packinlr' Lubrication, nor 

Wipillir • 

OH IO  STATE U N IVERSITY,  Mechanical Department. 
The best place In the West to study Mechanical Engi

neering. Laboratory method. Shop practice. All mOd
ern advantages. Tuition free. E:gIenses very low. 

Address Prof. l!! . W. ROBINI!lON, Columbus, O. 

WATCHMAKERS. 

M A C H I N E R Y 
of every description. 121 Chambers and 108 Reade Sts., 
New Y'Ork, TH l' GEORGE PLACE MACHINERY AGENCY. 

Arrester. 
R el i able, duru h l e, and economical, wUl .fumll .. h a  

horsepower witn ooe-tltVra //JB8:tu£1. ana water than amy otha' 
-.Jine lnIIUt not fitted with an automatic ·cilt...,lf. Send 
tor I I Instrated CatalQgUe .. A "  2. for Information and 
prices. B. W. PA Y N E  & SONS; 

nox l�O". Corning, N. Y. 

.: Series For 1 8 82. 
Elell'BDt Imported deol.lJl!.lt all C_ 

iJOmo8,(XXX board) in beautiful Colon, Gold 
... Sllver,German &; French FloraIo. SC\lDery from tbe 
River Rhln�.-A:rct1c Scenes, Hopro"e Serles, Oce8ll 
View .. Blrd Mottoes,&c. nlLme in fang script �Yp'e, tOe-or �2RExtra Lar�e size J:!lmbo •• ea ChrOo tlIIIIIIII"" i1mos name ln any style,lOo.Atz'ts 
inake 40 � ...,t. 14 packs of either for i1. � be.utlfUibOund 
:Book of 100 Styles,for 1882, 200. Fun psrticulan with !V81"Y or
_.Blank Cards a' wboloaale.CABD 1IllLLII Northford Clio 

h RELIABLE " 
.Engines a complete snccess. 
Prices still to per cent. below 
those of other makers. Un
equaled for efficleng, slm�icl-
&���r

d
��

a
N.II�:'· to �e�oro� 

H. P. All comPlete, with Gov
ernor, Pump aIi'd Heater. Address. for clrcnlar. 

HEA LD & MO RRIS, formerly HEALD, SISCO & CO .• 
IJal dwi I l 8 \' i l l e ,  N. Y. 

Is especially adapted to direct connection to �h Speed machlner!, ; also, for 
Wo�:!';mshf:��Stci'lt.����dm��:;; tools. . A l l  part" b u i l t  strictly to gaUlre 
and Interchangeable. 

DAMASCUS BRONZE. 
A composition metal · unequaled in 

strength, durability, antl.-frictlOn quaIl
ties, and price. 

!Send for lllustrated cirouIar and price 
list. 

The Westinghouse Machine Co" 
92 & 94 Liberty St., New York. 

Works at Pittsburg, Pa. 

Horizontal Steam Engines ,  � For best Automatie Cut-oft' or 
l'Iain SIlde Valve of Su· 

_ perior Deslga, 

. 
Complete In Every Respeet, 

. ADDRESS 
' . 

LAMBERTVILLE IRON W O R KS, 
LAMBERTVILLE, N. J .  

$ 6 6 a week in your own town. Terms and $5 outfit 
free. Address H. HALLETT & Co., Portla.nd, Me. 

S I B L EY COLLEG E O F  M EC H A N I C  A RTS, CORNE1,I, IJNIVER SIT Y. Entrance examinations will be held June 12 and Sept. ll, 1882. Forthe Register and Catalogue lust issued containing reor
r.anlzed . courses of Instructlon. Scientific and 

�=;"'fs��g
l'fv�, ���{�

tI
::io �r:;,

hlne Construction, 
PRESIDE>;T OF CORNELL �NI\,ERSl�V, Ithaca. N. Y. 

OPI U M MORPHINE HABIT. 
No pay till cured. Ten years esto.blished, 1&00 
cured. Sto.t" case. vr. 
Marsh, Quincy, Mich. 

E1hErGTRlrI hIGHJ}1�THOMSON & HOUSTON' SY ':; T E M 

O F TH E ARC TY P t  EST I MA1 E :c  

3 1 VEN lx 'CO NTR ACTS M A D E  <. 
b.l I I\ R C H  ST P H I LA D E LPH l fI  f A  

MAN UFACTURE RS O F  ����UmN��. WIRE ROPE, BR IDGE CABLES, SH IP R IGGING, 
ll'it7!l?D�LES pARRI Tramway Ropes, Cham pion Barbed Wire, etc. �Il\: cHAR RESI DENT . Omce and WOl'ks l 2 Send for 5 Office and W ... rehouHe : 

ll'ILKESBARRE, PA. 5 prlce IIst. ? S1 LI BERTY ST., N E W  YORK. 

" B LA KE'S C H A L L E N C E " ROCK B R EA K E R .  
Patented November 18, 1819. 

For Macadam Road making, Bal lasting of Raih'oads, Crushing Ores use of Iron FUl'llaceB, etc. Rapidly superseding our older BtIyl .. of Blake Crusher on account of ?ts superior 8tJrenat!!, � 
_, and 81Jmplicity. Adopted by Important Railway and Mining Corporations. CIties, ana 1:·owns. l!'Irst Class Medals of Superim'lty awarded by American Institute. 1879 and 1880. 

JU.A I\ }� (]U U :SHt.:lt t o  • •  :Sole Milkers, �elf lI aven, Conn .• 

:a L.A.S'Z'. 
IRON REVOLVERS , PERFECTLY BALANCEb, 

. Has Fewer Parts tha.n a.ny other Blower. 
P. H .  It. F. M .  R O OTS, Manufacturers. 

OON N E RSVI LLE, I N D. 
S. S. TOWNSEND, Gen. Agt.,6 Cortland St.,8 Dey St.. 
COOKE & CO., SelllIllr Agts . ,  6 Cortland Street J /l.S. BEGGS & CO., Selling Agts. 8 Dey Stree� 

• N::m'1lV YC>El.�. 
"' EN D  FOR P R I CED CATALOGUE. 

$ 7 2 A WEEK. $12 a day at home easily made. Vostly 
outfit free. Address TRUE & Co., AU!l1Ista, Me. 

HEAVY PUNCHES. SHEARS, 
Boiler 8hop Rolls, 

R ad i a l  D r i l l s .  E tc. 
S E N D  TO 

H I LLES &. J O N ES 
WILMINGTON, DEL • 

cured without an �eratlon or the injury trusses Infiict 
��

r io!k: S��� b��:S :tt�
h
�tot�:��h1� ��

o
e�::.rB 

of had cases. hefore and. after cure. mailed for 100. 

i 

$ 8 8  A week to Agents. $ 1 0 OUTFIT FREE. RIDEOUT & CO .• 10 BAROLAY ST., New York. 

()AVEA'I'S, C O P Y R IGU'I'S. L A B E L  
REGI S'I'R A 'I'I O N ,  E J.'(). 

Messrs. Munn & Co. , in connection with the publica
tion of the SCIENTIFIC AMERICAN, continne to examine 
Improvements, and tc, act ae Solicitors of Patents fOl 
Inventors. 

In this line of busines" they have had OVER THIRTY 

YEABS' EXPEDIENCE, and now have unequaled facUlties for tbE Preparation of Patent Drawings, SpeCifications, 
and the Prosecution of Applications for Patents in the 
United Ststes , Canada . and Foreign Countries, Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Registration of Labels; Copyrights for Books, Lahels, 
Reissues. Assignments, and Reports on Infringements 
of Patent.. All business intrusted to them is done 
with special care and promptness, on very moderate 
term • .  

W e  send, free of charge. on application, a 'OOmphlet 
contsining fnrther information about Patents, and how 
to procure them; directions concerning Labels, Copy· 
rights, Designs. Patents. Appeals, Rei ssues, Infringe
ments, Assignments, Rejected Cases, Hints on the Sale 
01 Parents, ete. 

Foreign Patp.,. ts.-We also send, free Qf charge, a 

Synopsis 01 Foreigi; Patent Laws. showing the cost and 
method of securing patents in all the principal coun
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu
able to the patentee, in this country is worth equally as 
much in England and some other foreign countries. 
Five patents-embracing Canadian. English •. German, 
French. and Belgian-will secure to. an inventor the ex
clnsive monopoly to his discovery among about on 
HUNDRED AND FIFTY MILLIONS of the most intelligent 
people in the world. The facilities of husiness and 
steam communication are such that patents can be ob
tsined abroad by our citizens almost as easily as at 
home. The expense to apply for an English pafent is 
$75; German, $100; French, $100; Belgian, $100; Cana
dian, $50. 

Copies of Pafents .-Persons desiring any patent 
issued from 1836 to November 20. 1866, can he supplied 
with official copies at reasonable cost, the price de_ 
pending npon the extent of drawings and len�h ot 
specification • •  

Any patent issued since November 20,  1866, at which 
time the Patent Oftice commenced printing the draw· 
ings and specifications, may be had by remitting to 
this office 25 cents. 

A copy of the claims of any patent issued since 1836 
will be furnished for 25 cents. 

When ordering copies ,  pteMe to remit for the same 
as above. and state name of patentee, title of inven
tion , lind date of patent. 

A pamphlet, contsining full d irections for obtsining 
United Ststes patents, sent free. A handsomely bound 
Reference ':Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat
entee and mechanic, and is a useful handbook of refeI" 
enee for everybody. Price 25 cents, mailed free. 

Address 
MUD & CO., 

publisher. SClENTIFlC AMERICAN, 
:1 6 1  Broad" ay, N..-w York. 

BRANCH OFFICE- Corner ql .J!' and 7th St� 
W/J84inqton, D. O. 
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Inside l.JaR'c, each insertion - - - 7a cents a line. 
Back Pnf;te, each insel'tion - - - $1.00 a line. 

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

per line, by measurement, as the letter ]Yf'ess. Adver
ti.wnents must be received at publicaticm office as early 
as Thursday morning to appear in next issue. 

T h e " M O N I TO R . "  
A NEW I,IFTING AND NON. 

I,IFTING INJECTOR. 

Best Boiler Feeder 
in the world .  

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

Also p .. tent 

E J E CT O RS 
OR 

Water EleVators, 
For Conveying 

Water and Liquid. 
l"utellt Oiler", Lubricators, etc. 

N' .A.�'�.A.N' do X>:E&.:IiJYFUS Send fur catalogue. 9 2  &. 94 L i berty St.,  N ew Yo rk. 

AI R COMPRESSORS .  

TE L  E S C  0 P E S  N;g;t:Ws�Bar�'":ter��h::� 
mometers, Rnd Oompasses. R. &; J. BEC I .. , 
Manufacturing Opticiansl,. Philadelphia, Pa. l!r Send for I l l nsU'Rled· "·I·iced Catalogue. 

L I O U I D  P A I N TS 
ASnES'l'OS ROOFING. 

M;r�:Ii��;::;�d�O]�
I'�&(nl'�'��NGS, 

A S H J<:S'I' O S  S'J'EA IU l'A C KING, 
A S nE�'I' O S  W ICK I'"' C I{ rNH. 

A S I I E ",'l' O S I?I,A 'I' I '  \ eK r NG 
A S n "S'I' O S  lU J ] , I,nOAIU),' 

ASln:S'l'O� HA�I{ E'l'S, 
A S II J<:",'I' O S  i'.\H]'A 'l'HINGS, 

COA'I' IN Gi'.\, CE1UEN'I'S, Etc. 
Descriptive price lists and samples sent free. 

H .  W. J O H N S  M ' F' C  C O . ,  
8 7  M a i d e n  L a n e, N ew Y o r k .  

ROCK D RIllS & A IR  COM PRESS ORS 
1 I NCEF\S O L L  R O C K  D RI L L  C O . , PARK P LA C E:  N E W  �Y O R K .  

Pyrometers, ���n:�II�l
n
Kla:t

e
�iPe':.: 

Boiler Flues, Superheated Steam, Oil Stills, etc. 
HENRY W. BULKLEY, Sole Manufacturer, 

149 Broadway, New York. 

THE DUPLEX I NJ ECTOR .  
The constantly increasing demand for this BOiler 

Feeder proves its superiority over other machines nqw 
in use. Send for illustrated circular and price list. 

Manufactured by J A lflES JEN KS. Detroit, Miclt. 

An en�nne that work.s without 
Boiler. Always ready to be started 
andS� 1�!1l"� 'f��)���IJ'l'I7

er. 
C O N VEN J I. N (JE. 

Burns common Gas and Air. No .,",C] � �t;a�a:�e���o 
n
�::�

es
ill��r:�g:: 

//1//1/" Almost no attendancea 
THE NEW O'l"J'O S I  L E :,\ '!' HA S E � G I NE. 
g��ft,\�f�r.:!1 "r�:�I ,O!n��

a
lt.

s
l�a:���.!tB' ,:j�17 cW�¥t 

�CHU,1 I 111 &; e o . ,  N. E. cor. 33d & Walnut Sts., Phlla., 
Pa. A .  C. lUuJlll i nll", 38 Dey St. , New York, Agent. 

Doub le Screw Paral l e l ,  Leg VJses, 
Made and WARRANTED strong.". than any other Vise 
by FISHER &; NOIUUS only, '1'i·enton, l'i. J. 

$ titut i f i t �Uttr i tlu. [JULY 2 2 ,  1882.  
GOLD MEDAL, PARIS, 1878. 

BAKER'S 

Broakfast G o coa . 
Warranted absolutely pure 

CocoaJ from which the excess of 
Oil has been removed. It has three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi
cal. It is delicious, nourishing, 
strengthening, easily digested ,  and 
admirably adapted for iuvalids as 
well as for persons in bealth. 

Sold by Grocers everywhere. 

W. BAKER & CO. , Dorchester, Mass. 

ERICSSON'S 
N ow Caloric PUIllDin[ En[ino 

FOR 
])WEI,LINGS A N]) CO UNTRY SEATS. 

Simplest cheapest, and most economical pumping engine 
��sgfuIf:l����

r
tg��J·fo:-�frc��:��r;:ig:ii���

rate
. 

DELAMATER IRON WORKS 
c .  H. J)EI,AlflATER &; c o ., PI·oPI'i etOl·S, 

N o. 10  CortlalHlt Strl'et,  New York, N. Y. 
BOOKWALTER ENGINE. 

Compact, Substantial. Econom
ical, and easily managed ; guar
anteed to work well and give 
full power claimed. Engine and 
noiler complete, including Gov
ernor, Pump, etc., at the low 
Friffo

o
Jslll POWER. . . . . . . .  $240 00 

4,. " . . . .  . . . . . .  280 00 
6l" . . . . . . . .  355 00 J% . . . . . . .  440 00 
pr- Put on cars at Springfield, O. 

JAMES Ll<JFFEL & CO. , 
Springfield. Ohio, 

Or 110 Liberty St., New York. 

Stevens' Roller Mills, 
FOR 

GRADU AL REDUCTION OF GRAIN. 
Manufactured exclusively by 

'I'HE JOHN 'I'. N O VE IU.FU.  C O . ,  nutralo, N.  Y. 

WlD. A. HA.RR I S .  
PROVI ])ENCE, R. I. ( l'A ltii. ",TREET) , 

Six minutes walk 'Vest from station . 
. Original aud Only bui lder of the 

HARRIS-CORLISS ENGINE 
With Harris' Paten ted Iinprovelllcnts, fl'om 10 to 1 ,000 H. P. 

IF YOU want to be a Telegraph Operator, send 25  ct  • .  for the Most Com lete Tele r .. ph Instructor 
in the world. C. E. J8NES & BirO.! Cincinnati, O .  

PENCILS, HOL])ERS, CASES, &c. 

The C A L L I -C R A P H I C Pen . 
A GOLD PEN and RUBBER HOLDER. containing 

Ink for several days' writing. Can be carried in the 
��J'�e tJ��l:ei;:�h:l�

r ���v;.traW�url �ii,:r
sons 

M A B I E , TO D D  &. B A R D, 
180 BROADWAY, NEW YORK. 

Send for Price· List. ODR GOODS .ARE SOLD BY JfIRST.CLASS DEALERS. 

WIT I I ERBY, RUGG & RICHA RDSON. Manufacturers 
of Patent Wood Working M achinery of every descrip
tion. Facilities unsurpassed. Shop formerly occupied 
by R. B.a l l  & Co., Worcester, MaRS. Send for Catalogue. 

QUICK 
Adj u sta b l e  S t r o ke 

S HAPERS 
(Jan be (Jltanged while in Motion. 

GOULD & EBERHARDT, 
NEWARK, N.  J. 

LITTLE WONDER. 

COLUMBIA BICYCLE 
&lS what every boy wants and 

what every man ought to have. 
Send 3c. stamp for illustrated 
catalog·ue, with price lists and full 
information. 

T H E  POPE M 'F'G CO " 
397 WaShington St.,  Boston, Mass. 

Bolt Cutting Machinery 
J!III[.A.N'UF .A.CTU:E&.E:E&.S. 

Howard Iron W orks, Buffalo, N. Y. 

THE J, L . MOTT IRON WORKS, 
s s  a n d  !IO neel".",n St., New York. 

Df"llinrest. ' s  I:ta t.cnt WaHn· C lo�et !i4 used almost 
exclusively in all flne work. U f'lIIn t'f�joijt 's Water 
��g:g�reta

t
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d d�7�f)�;:' ��r tpl�!��.!)�il�
in

f�I��a 
Uuths unequaled for beauty and cleanliness. �alli" 
un"y Gouds of all kinds. 

M AC H I N I ST S' TOOLS.  
NEW AND IMPROVED PATTERNS. 

Send for new illustrated catalogue. 
Lathes ,  Planers , Drills ,  &0, 

N E W HAVEN llIAN U FAC'.'UIUNG co., 
New H aven, Conll. 

market. 

WILLIA M R PO RT 
Pony or Panel Plan-
r�' D�g� %1���I:�i 
and Furniture Man
ufactories. Forplan
ing Door P a n e l s ,  
�!f::;lt��: ���k�

n
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Itas no equal. 
We use the Ellis 

Patent three part 
Journal Box and a 
solid f o r g e d  steel 
head. Two pressure 
bars. Has s t r o n g  
feed. Will plane from 
1-16 to 6 Inch thick. 
Weight, 1,400 lb. The 
lowest priced first
�lass planer in the 

ROWL1�Y & HI<�RMANCE, Williamsport, Pa. 

THE PORTER-ALLEN 
H igh Speed Steam Engine .  

ADDRESS 

Engineering ,  Physics ,  Ch emistry. 
SWARTHMORE COLI,EGE. 

Thorough courses of study in new buildings, erected for 
}�r,J�!R�

s
3;.�l'ti�1l�0�'f:::���hw�:�':t�g

r
����j 

reference to its intended use. Latest and best appara_ 
�:i��r��11{r���d:�;ee:.XPlr!��i�srcx:3lnRj�,�:!�� 
courses of study and a course for Teachers. Ten miles 
from Philadelphia by rail. ChaI"A'es moderate. Care of 
}1'riends. E'or full particulars, address -any of the Pro
fessors, or EDWARD H. MAGILL, A.M., J" resident, 

SWAHTHMORE COLLEGE, SWARTHMORE, Pa. 

KORTING UNIVERSAL 
INJECTOR 

FO R BOI LER FEEDING.  
Operated b y  one handle. 

4{{ W I L L  L I FT HOT WAT E R .  8-9..f POSITIVE ACTION GUARA N T E E O  U N D E R  
4'" ALL C O N D I T I O N S .  

NO ADJUST M E N T  FOR VARY I N G  STEAM P R ESSU R E. 
W I L L  LIFT WATER 25 FEET. S E N D  FOR DESCRIPTIVE C I R C U LAR. OF F I C ES A N D  W A R E ROOMS : 

P H I LADA., 1 2TH & T H O M PSON STS. , N EW YORK, 1 09 L I BERTY ST. 
BOSTO N ,  7 O L I V E R  ST. C H I CAGO, 84 MARKET ST. 

AUGUSTA, GA., 1026 F E N W I C K  ST. ST. LO U I S ,  MO.,  709 MARKET ST. 
DENVER,  COl.,  1 94 FIFTEENTH ST. SAN FRANCISCO, 2 CALIFORNIA aT. 
R I C H M O N D ,  VA., 14 19  M A I N  ST. 

H A R T F O R D  
STEA M  B O I L E R  

Inspection & Insuranoe 
C O M P A N Y .  

W .  B .  FRA N I{ L I N . V .  P res' t .  J .  M .  HLEN, Pres' t, 

ROO FI N e. 
If'or steep or fiat roofs . Applied by ordinary workmen 
at one-third the cost of tin . Circu i ars and samples free. 
Agents Wanted. '1'. NEW, 32 John Street, New York. 

USE MACHINERY WIPERS. 
Guaranteed to take up oil and dirt. $30 a thousand, In. 
CIB'ltO'W�
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The Most Popnlar Scleutille Paper In tile World, 

Only 53.20 a Yeal·, including postRge. Weeldy. 
�� NU lllbel"S n Yeal-. 

Tltis wi rlely ciI·cu lu red and splendidly Illustrated 
paper is published weekly. Every number contains six. 
teen pages of useful Information, and a large number of 
Original engravings of new inventions and discoveries • 
representing EDA'ineering Works, Steam Machi.nery, 
New Inventions, Novelties in MechaniCS, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi. 
tecture, Agriculture, Horticulture, NatUral History, etc. 

A l l  Classes of Reader .. find in the 8CIEN 'rIFIC 
AMERICAN a popular 'resume of the best scientific in
formation of the day ; and It Is the aim of the publishers 
to present it in an attractive form, avoid lng as much as 
possible abstruse terms. To every Intelligent .mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Snbscription.-One copy of the SCIEN
TIFIC AMERIOAN will be sent for one year-52 numbers
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of t lll'ee dolln:rs and twent.y 
cents by the publishers ; six months, $1.60 ; three 
months, $1.00. 

Clubs.-One extra copy of the SCIENTIFIC AMERI· 
CAN will be supplied gratis tOT eve'l'1J club at five subscribers 
at $3.20 each ; additional copies at same proportionate 
rate. 

One copy of the SCIENTIFIC A,mRICAN and one copy 
of the SCIE"TIFIC AMERICAN SUPPLE""N'£ will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven iWllar, by 

SOUTHW ARK FOU N IHt Y &; MA CHINE CO ., the publishers. 430 Wasl. ington A ve., Phih"lel plrill, I'a. 
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approved form. PRI(JE aO CEN'l'S. 
WILEY & RU SSEI.L M FG. CO., 

GREENFIEI,D, llIASS. 
M a kers L i gh t n i n g Sc rew P l ates, B o l t  

C u tters,  etc. ------------ --------------
Address JOHN A .  ROEBLING'S SONS Manufactur

ers" Trenton, N. J . , or 117 Liberty Street, New York. 
" heels and Rope for conveying power long distances .  

Send for circular. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at tbe sender' s  risk. Address all letters 
and make aU orders, drafts, etc., payable to 

:::tv.I:UNN &:; CO., 
26 1 B roadway, N ew York. 

To Foreign Sn bscl"ibers.-Under the facilities of 
the Postal Union, the SCII�NTIFIC AMERICAN is now sent 
by post direct from New York, with regularity. to sub
scribers in Great Britain, IndIa, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
RUSSia, and all other European States ; Japau, Brazilt 
Mexico, and all States of Central and South America. 
Terms. when sent to foreign countries, Canada excepted, 
$4:, gold, for SCIENTIFIC AMEHICAN, one year ; $9, gold, 
for both SCIENTIFIC AM'tRlCAN and SUPPLI" MENT for 
one year. This includes postage, wh ch we pay. Relll'.t 
by postql order or draft t.o order of 

MUNN & CO., �61 Broadway, New York. 

PRINTING INKS. 
THE " �cientific Amcricau " is printed with CRAS. 

E�EU JOHNSON & CO. 'S INK. Tenth and Lom· 
bard Sts. Philadelphia, and 47 ROBO St.,  New York. 
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