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Jeitutifit �tUtrieau. 
THE PATENT OFFICE THE FRIEND OF THE INVENTOR. 

In the recent case of Donovan, on appeal, the Hon. 
Benson J. Hall, Commissioner of Patents, laid down 
the following excellent doctrine: 

.. The rules of the office, particularly rules 68 and 139, 
point out that at all times in the investigation of an 
application, and in the progress of appeals, it is the 
d uty of each tri bunal having j urisdiction of the case to 
see to it that the inventor shall secure a patent for 
whatever paten table matter may be shown in his ap­
plication. As has been frequently stated by me in Q.e­
ci'lions, the office m ust put itself in the attitude of a 
friend ,  and n ot of a litigant with the applican t, and see 
that h e  secures every right that belongs to him. Not 
only is this true of the rules cited, but Congress hail 
seen proper to take especial pains to provide that when­
ever an applicant, in consequence of any inadvertence 
or mistake in the framing of his specification or claim, 
has failed to secure that to which he is entitled, 01' his 
patent is inoperative or invalid either by reason of hav­
ing claimed too m uch or too little, he may have the 
proper correction made by a reissue, which will secure 
him the precise i nvention to which he is entitled . 

"Now, unquestionably, if under rules 68 and 139 it is 
the duty of the Examiners-in-Chief and the Commis­
sioner to suggest and recommend, in order that an ap­
pUeant may receive letters patent for subject matter 
not involved in the appeal, it m ust be the duty of the 
Primary Examiner in the exam inat ion of the case made 
by h i m  to point out and recommend the same thing. I 
do not mean by this that it is the duty of the E xaminer 
to become an agent or an attorney for the applicant; 
but I think in all cases when he is satisfied or believes 
that the application contains patentable matter which 
is not claimed, but which he has reason to believe 
the applicant is seeking to cover, it is his duty t.o ad­
vise the applicant briefly and specifical ly, precisely as 
the Examiners·in-Chief and the Com missioner are au­
thorized to do, as above stated. By acting upon this 
principle, all of the tri bunals of the office become 
frien d l y  to the applicant, and enablp. him to clearly see 
an d understand the v iews of the office as to the nature 
and patentability of the in vention described. Such 
practice would undoubtedly tend to lessen the corre­
spondence and conflict!! which arise between applicants 
or their counsel and the office." 

••••• 
LAUNCH OF A OW TYPE OF FERRY BOAT. 

On Thursday, October 25, a double-ended propeller, 
designep for service on the Hoboken and New York 
ferries, was launched at the sh ip yards of Thos. C. 
Marvel & Co. , Newburg, N. Y. While not i n  all 
respects a novelty, the boat marks a distinctly new 
departure in naval engi neering. Hitherto all the 
ferry boats i n  these waters have been driven by side 
wheels. These lend themselves very perfectly to 
double-ender propulsion, it being practically imma' 
terial as regards the perfection of their action whether 
they drive the boat in one direction or the other. 

In the new boat the motive power of the screw has 
been adopted, and has been applied to the same type 
of vessel. A e.haft is carried the entire length of the 
hull, emerging at each end. To each of the ends a 
screw, both of identical pitch and diameter, is secured. 
In advance of each screw a rudder is placed, provided 
with the usual pin for holding it fixed when made to 
constitute the bow end of the boat. As seen from the 
outside, each end of the vessel appears precisely like 
the stern of an ordinary propel ler. 

A single engine is provided to drive the screws. 
Both, therefore, h ave to rotate together and at exactly 
the sam e speed . They propel the boat by the pulling 
action of the leading wheel and the pushing action of 
the rear one. 

By their use several important results are achieved. 
The most obvious ones relate to the increased deck 
room. Her engin es will be entirely under deck, a 
space of two feet i ntervening between their highest 
parts and the deck planks. The smoke stack is to be 
elliptical in section, to save width. O n  account of 
thelle features of construction, the central deck house 
will be two feet narrower than the usual ones an d 
about two-thi rds of their length. The cabins will be 
u nobstructed by the paddle boxes. The narrow gang­
way leading fore and aft will be disposed of, and the 
area will be clear of encumbrance from front to rear. 
These changes, it is calculated, will give an increase of 
capacity of twenty per cent for trucks and carriages 
and thirty-five per cent fo1' passengers. 

It has been found by experience that a tug boat can 
cope quite effectually with the ice that packs in the 
ferry slips, and one has often been used for the purpose 
of clearing them of ice. The n ew boat will, it ill antici­
pated, prove most effectual in this regard. Padd le 
wheels can only d rive ice about twenty feet, but screws 
are far more effectual. As the new vessel enters a 
slip, her forward screw will start currents of water that 
will carry the ice past her sides, to be driven out into 
the river by her a.fter screw. 

This is not the first boat of her class, if tlie term is 
broadly interpreted. A single·ended boat, with bow 
and stern screw. has been recently put in use at De­
troit. It works, however, on a different principle from 
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that of the new ferry boat. The Detroit vessel's after 
wheel is larger than the forward wheel, and each is 
driven by independent enginel!. Normally both are 
turned in the same direction. When ioe is encountered 
the forward wheel is reversed, and the vessel is pro­
pelled by the differential action of the larger and slllall 
wh eels. The smaller forward wheel forces currents of 
water out from the bow that clear the ice so effectu. 
ally that the boat can go steadily through a field 01 
considerable thickness. Dou ble-screwed boats, with 
independent engines for forwarrl and after screws, have 
also been used on the Mississippi. 'I'hese were not 
double-enders. They were found to injure the levees, 
and were finally discarded from regular service, and 
were used to clear the channels in the carrying out ot 

Col. Ead s' successful project. 
Thus the new vessel is of d i stinct type. As seen on 

the ways, her model was characterized by fine lin es, 
her ends being very sharp, giving good entrance and 
run. She is two hundred feet lonll, sixty-two ft-et over 
the guards, thirty-two feet width of hull, seventeen 
feet deep, and will draw from n i ne and a half to ten 
feet of water. She is of steel throughout. She is to 
have two tubular boilers, eight feet diameter by twenty­
three feet long, to work at 160 l b. pressure. Her engine 
is of twen ty-four inch stroke, tri ple expansion, with 
eighteen and one-ha lf, twenty-seven, and forty-two 
inch cylinders. The shaft varies from 8� to 8% 
inch es. The screws are of eight feet diameter and 
nine and one quarter feet pitch. They are alike on 
both faces, so as to cut both ways with equal efficiency. 
She was christened the Bergen. 

Col. E. A. Stevens and Capt. C. W. ;Woolsey. of the 
Hoboken Land and I mprovement Company, were the 
ori�inators of the idea, and antici pate a bette1' winter 
service from the Hergen than any vessel now afloat 
can render. Our thanks are due to them for their 
courtesy in giving us all the information attainable 
about thei1' new and yet u n fi ni shed vessel. 

.... , .. 

A Saratoga Sprln&" over 3,000 Feet Deep. 
A dispatch from Saratoga says: A company has 

purchased the Seltzer Spring and will utilize its waters 
for the purpose of liberating and storing, in liquid 
form, t}le carbonic acid gas with which it abou nds. 
To do this, extensive arrangements are being made 
upon a large amount of i nvested cap i tal. The es­
tablishing of the plant is under the supervision of Mr. 
Oscar Brunle1', a German e;xpert. 

This Seltzer Spring, located on Spring Avenue, was 
developed by Dr. Haskins less than three years ago. 
The drill was put down to the depth 01'500 feet. At 
this depth an abunrlant supply of water was found 
flowing from a crevice in the rock bottom. A few 
days ago, to assure\himself of the depth of the spring, 
Mr. Brunler sounded it with a line and pl ummet ; but 
instead of resting at 500, the weight sank the whole 
length of the line, 900 feet. Other soundings have 
since been made, the weight used being a piece of inch 
gas pi pe filled with lead and weighing thi1'ty·four 
pounds, until a depth of 3,300 feet has been reached, 
and yet without touching bottom or an y obstacle. No 
further soundings will be made until instruments ex­
pressely designed for the purpose can be procured. 

Prof. Brunler admits it as possible that the line and 
weigh t could have been carried away by some powerful 
current, but h e  holds to his original belief in the ex­
istence of a subterranean sea of greater or less extent, 
and that there is undoubted ly some connection be­
tween it and the water of the ocean_ In other worrls, 
that Saratoga is over a vast water-filled cavern, the 
roof of which is about 500 feet th ick. He also thinks it 
probable that at a given depth and tem perature car­
bonic acid gas may be found in a liquid form. The 
speeific gravity of the liquid gas is about nine degrees 
lighter than water, which would readily cause the 
water to climb 300 feet above the ocean lElvel. Should 
the existence of a subterranean sea be established, it 
would put to flight many theories and scientific specu­
lations as to the source and course of the man y mineral 
sprin gs here. 

Cauaea oC Fire. 

In regard to spontaneous combustion, the tires of 
the year in Boston have furn ished some Ilew observa· 
tions of considerable importance. In one case, sayt< 
the American A1'chitect, a quantity of feather dust in 
a bedding manufactory took flre without apparent 
reason. It was found, however. that a piece of thick 
glass had been lying on the feathers, and the su n's 
rays, concentrated in some way by the glasR, had set. 
fire to them, although the day was a cold one in the 
month of March. In another case, a num ber of tar. 
paulin hats were lying, packed together, in a window. 
The high temperature, with, perhaps, the close pack. 
ing of the hats, caused them to burst into a blaze. 
Two other tires were caused by putting paraffine paper, 
such as candy is wrapped in, into a refuse barrel which 
contai ned a little sawdnst; and a third, which de­
stroyed twenty thousand dollars' worth of property, 
was occasioned by putting greasy paper, which had 
been used to wrap lunches in, into a wooden refnse 
barrel, which contained some sawdust and sweepings, 
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Premium. or Gin. wUh Sale.. part of Nuevo Leon, the southeast corner of Coahuila, says: "It is evident that in all that region the earlier 

G. was convicted of selling food and giving away, as the center of San Luis Potosi, the center of Guana- unfavorable estimates of the agricultural capabil ities 
part of the transaction, a premium, in violation of the juato, the northeast corner of Michoacan, and the of the Indian country have been considerabl y modified. 
statute (Sec. 335 a, New York Penal Code) which pro- northern part of the State of Mexico. The ascent The tendency now is toward extremely sanguine j udg­
'\"ides a penalty against "any person who shall sell, from the Rio Grande to the table land occurs princi- ment.s and expectations. The white people say that 
exchange, or dispose of any article of iood, or offer or pally between Monterey and Saltillo, the latter place the rainfall has increased to a surprising extent, aud 
attempt to do so, upon any representation, advertise- having an elevation of 5,240 and San Luis Potosi of they are confident that "during the next few years it w i l l  
ment, notice, or inducement that anything other than 6,090 feet. increase in still greater proportions." 
w hat is specifical ly stated to be the su bject of the sale By an unfortunate accident, the train coming down The newspaper reporters often use glowing language 
or exchange is or is to be del ivered or received, or in from San Luis Potosi recently, bringing a party who concerning the great phenomena of meteorology, such 
any way connected with or a part of the transaction, had witnessed the driving of the last spike, was thrown as tornadoes, blizzards, and thunderstorms ; but the 
as a gift, prize. premium, or reward to the purchaser. " from the track at Zirizicuaro in the State of Michoa- following is the first of the sort which we have seen in 
In this case-People v.�. Gillson-on appeal, the Court can, but, luckily, no person was injured, with the ex- which the thermometer is misused. We clip it fl'om 
of Appeals of New York reversed the j udgment. ception of a brakema.n. the Downington Review, as we have not the pleasure 
J udg-e Peckham, in the opinion, said: The connection of San Luis Potosi and Monterey of exchanging with the paper in question: .. The ad-

.. Here the offensp, as set out in the warrant, was the with this capital by rail, and the opening of min- vent of summer in the South is described by an editor 
d el ivery of a tea cup and saucer by the Great Atlantic ing regions formerly inaccessible, like the Catorce dis- in appropriately glowing language : 'The mercury, like 
and Pacific Tea Company to one A. , on a purchase trict, is certain to have an important effect on the a cringing sycophant, quick to do homage to the com­
by h i m  of two pounds of coffee from it ,  the company commerce of the country. It is understood that the ing queen, bounded up toward the nineties, and the 
having announced or advertised that such a gift would management intends to make especial efforts to secure glowing sunshine showered upon the woods and fields 
be made to a purchasflr of two pounds of coffee_ The a large share of the tourist traffic the corning winter and sweltering mortals like wavering sprays of molten 
defendant contends that the statute is void, as it  inter- and spring, and there is talk of a reduction in rates gold. ' " 
feres with his 'Jiberty ' as secured to him by the consti- between the United States and this city, via this lint!. One of the interesting features of the approaching 
tution. 'Liberty, ' in its broad sense, as understood in -Mexican Financier. French exhibition is to be a model of the earth, marle 
this country, means the right not only of freedom .. 4 • , .. on the scale of one-millionth. It is to bc accurately 
from servitude, imprisonment, or restraint, but the Small Caliber Projectile.. constructed, and will rotate on its axis. Even on this 
right of one to use his faculties in all lawful ways, to The Horse Guards Gazette says : " At 1,070 yards the scale it will be an enormous object, nearly 21 feet in dia­
live and work where he will, to earn his livelihood in percentage of hits was very m uch i n  favor of the rifles, meter. 
any lawful calling, and to pursue any lawful trade or and something more than an accident to the gun's Major Powell, head of the National Geological Sur­
avocation. It is quite clear that some or all of the8e training gear is necessary to account for the small num- vey, lays down the proposition that "the cutting 
fundamental and valuable rights are invaded, weak- ber of hits recorded for it. An explanation will, prob- power of a stream increases rapidly with the increase 
ened, limited, or destroyed by the legislation under con- ably, be found in the fact that correction of range is a of sedimentary load."  It is a text from which lllany 
sideration. It is, evidentl y, of that kind which has much more difficult operation in the case of artillery- sermons might be preached, and Major Powell has 
been so frequent of late-a kind which is meant to pro- and a machine gun must for scientific purposes be so preached one in applying the principle to the contml 
tect some class in the community against the fair, free, classed-than for infantry. It requires long training of the lower Mississippi River . .  
and full com petition of some other class, the m e m  bers of a special kind, i n  which only artillery officers are a t  The acti vity o f  Lieutenant Finley must be very great, 
of the former class thinking it impossible to hold their present proficient, and the gun in this case was manipu- and is effective in results. We have on our table a new 
own against such competition, and, therefore, flying to lated by an infantry lieutenant. Whatever may have publication on tornadoes by him,  which we wil l uoti ce 
to the legislature to secure some enactment w hich shall been the cause of comparative inaccuracy at the first more fully at another time. And now we are in receipt 
operate favorably to them, or unfavorably to their stage was speedily corrected afterward, until at the ex- of a circular advising the public of the p ublication 
competitors, in the commercial, agricultural, manufac- treme distance there was a diffprence of63 60, as against of a set of 15 storm track charts for the North Atlantic 
turing, or prod ucing fields. 43-88 per cent of hits in favor of the gun. At this Ocean. A resolution before the House of Representa-

U By the provisions of this act a man owning articles range, however, only 250 rounds were got uff ·tives recommends their publication for public distri­
of food which he wishes to sell or di!!pose of is limited from the mitrai lleur, while the rifles fired 335, Sl) that bution. 
in his powers of sale and disposition. It is lawful to either rapidity would seem to have been sacrificed for I mportant publications for seismologists are the two 
sel l coffee, aud the defendant here may be satisfied to the sake of accuracy or smoke must have hung longer l ists of earthquakes in Mexico and California. The 
take a less profit upon a single sale by making the gift, in front of the gunner than it did before the riflemen. former runs through several numbers of the Memo1'ia8 

because he can thereby increase his sales and have a As to the necessity for special training on the part of de la Sociedad cientijica " Antonio Alzate," of MeXICO, 
greater income by reason of a greater business at the any person who handles the Maxim gun, there is elD- and is edited by Don Juan Orozco y Berra. It beginll 
end of the year. This statute, if valid, steps in to pre- phatic evidence in the report fnrnished by Major Mec- with Aztec records in 1460, and incl udes many hun­
vent his adopting such a course to procure trade, and ham, the District Inspector of Musketry, who also lays dred earthquakes, in some cases in much detail. It 
from it to secure an income and livelihood for himself stress on the importance of a smokeless powder for ends at the current year. The d ifficu lties of de­
and his  family. It is contended here that the statute such weapons. Especially in the defense of positions ciphering the Aztec records are unknown to us, 
should be upheld on the ground that its enactment is he adds valuable testimony; but, on the other hand, but we have noticed in the year 1507, when an earth­
&. proper exercise of the police power of the State : he apparently agrees with a vie w often expressed by qua.ke is said to have accompanied an eclipse of the 

"1. Because the transa ction is in the nature of a lot- us that no kind of machine gun can ever su persede or sun, no such eclipse could have been visible in Mexico. 
tery, indeed, the statute is placed in  the penal code even lessen the utility of infantry fire. It is a splendid The nearest one we can find is in 1496. The Cal i fornia 
under the head of 'lotteries. '  2. That the sale of im- auxiliary weapon, but nothing more, and the sooner list is by Dr. Holden, director of the Lick Observatory. 
pure, unwholesome, and adulterated food is thereby we adopt a system of tactics based on that supposition The territory covered includes also Lower California, 
hindered. We are of opinion, however, that the words the better. Oregon, and Washington Territory, and the list is pub­
of the statute cannot be construed to ha'\"e been in- .. The most conclusive evidence against rifles of small lished by the State. This list begins in 176 9. It i n­
tended to defeat a lottery or to declare that the sale of caliber is furnished by an officer who watched the ef- cludes many h undreds of earthquakes, of which, 
bad food would thereby be interfered with. The con- fect produced at the butts. Lieutenant Addington re- however, only twenty-four have been serious since 
viction must be reversed, and the defendant discharged. ports that at 1,900 yards the bullets from the rifle fell 1800. Dr. Holden makes some interesting studies of 
All  of my aSl:1ociates concur in this judgment. " w ith little energy-as compared with those from the gun their relations to the seasons, etc. It seems that earth-

• , • , • (M. H. ammunition). Many of the bullets picked up quake records make part of the rpgular work of the 
Completio n  of" A nother L i n e  o f"  Railway between were almost perfect in shape. The wind carried whole Lick Observatory.-Ame1·ican Meteorological Journal. 

tbe U nited State. and tbe City of" Mexico. volleys clear of the position. This is a very serious ob- • 4 • I • 
At 5:45 P.M., on Saturday, September 2 9,  the last jcction, and one that seems to have been quite over_ 

spike was driven on the main line of the Mexican Na- looked by advocates of the small bore. The force of 
tional Rai lway, thus completing the line of track,825 gravity tells when that of powder is beginning to be 
miles, between this city and Laredo, Texas. It is stated exhausted, and the energy with which a bullet falls is 
that, in less than a. year, 800 k ilometers of line have its own weight multiplied by the square of the distance, 
been built. Much of cou rse remains to be done to pre- and plus what remains of the initial velocity. This 
pare the line for regular traffic, but it is believed that weight of metal must be of great importance at long 
the road will be open for business between t.he 15th of ranges, and for machine guns, th�refore, light projec­
the present month and the 1st of November next. The tiles woUld be obviously undesirable ; but difference of 
com pletion of the road, which was formerly generally ammunition is a still more serious drawback, and in 
known as the " Palmer-Sulli van " line, has been de- view of this fact tacticians will  probably hold that 
layed four years after the completion of its riva .l, the we have been somewhat premature in yielding so read­
Central, owing to financial troubles. The work of the ily to the craze for small caliber." 
present year has been to build the m issing part of the .... , .. 
main line, 352 miles, between Saltillo and San Miguel Meteorol,,&"lcal Note •• 
de Allende, in the State of Guanajuato. Under a The Canadian Weather Review records a fall of 2'02 
reorganization of the company, English capital was inches of rain in 2� hours at Richmond, Province of 
brought into the enterprise, and an effort made to get Quebec, on June 14. It is the heaviest rainfall ever re­
the road, so far as pos�ible, under control of the Eng- corded there. The 6th of June was a day of many 
lish party in the company. There has been a general thunderstorms. At Minden large pieces of ice fell, 
rearrangempnt of the official staff, and the English stripping forest trees. 
party keep a close eye on the finances of the compan y. The Un ited States Monthly Weather Review publishes 
The present company took possession in July, 1887, monthly now a l ist of heavy rainfall!! within its terri­
and work began on the main line at the north ern end tory for the month. It is of very great interest, and we 
in October, and on the southern end i n  December. hope to have something farther to say about it when 
Since that time construction h as gone on actively, the year is completed. 
subject to inspection on the part of engi neers appointed The salUe jourual contains monthly much valuable 
to oversee the work in  the interest of the English bond- matter in the form of long time records of meteorologi­
holders; and a special report on the construction work cal elements. For instance, the is�ue for May gives the 
has been prepared by Mr. Robert Moore, vice-presi- annual mean tem peratures at Philadelphia for 110 
dent of the American Society of Civil Engineers, which years, and the coldest �ays at Thompson, Conn. , for 
bas created some controver�y, owing to its severe criti- 100 years. 
cism of met�ods, etc. AP1'OPOS of a change of climate in the West, we take 

The new lIne going south from Laredo crosses tbe t.he following e:ll:tract from J. B. Harri�on's "The Lat­
northeast corner of the State of Coahuila. the western

' 
est Studies on Indian Reservations." Mr. Harrison 

A Barrel of" Flour Made Into Bread. 

The American Analyst thus sums a baker's profits, 
or what a barrel of flour is worth when made into 
bread. A baker will toss a barrel of flour into a trough. 
Then he tosses 104 pounds of water on top. A quan­
tity of yeast is added, and then the joll y baker has 300 
pounds of dough to operate on. The 300 pounds cost 
him $5. In short order the dough is turned into 
"twists," high loaves, pan loaves, and other styles of 
the same quality. The oven's heat red uces the 300 
pounds of dough to 260 pounds of bread. The bilker 
sells his bread at the rate of four cents a pound, or at 
an advance of over 30 per cent over what it COtSt him. 
There are 1,400 bakers, great and small, in this city, 
and to them is committed the trust of supplying bread 
for 1,300,000 persons. There are many bakers in this 
city who make 1,300 loaves of bread per day and sell 
it for from $80 to $150, or at a net profit of $40. Little 
money is lost in the business, and most bakers do a 
cash trade. It is very seldom that bakers fail. The 
business is steady, reliable, and attended by a very few 
risks, unless incompetent workmen. 

...... 
A Toad In SoJld Coal. 

The corrpspondent of the Colliery Guardian reports 
a case which, if true, must be interesting to geologists. 
In the Coleford district of the Forest of -Dean a small 
colliery has recently been opened, and while a collier 
was engllged 'in breaking up a fal l of block coal , he 
found a toad in the center. It seemed firml� em bedded 
in the coal, and it was alive. Its form was imprinted 
upon the face of the mineral. and the animal ill still 
living. The incident has occallioned much iutereli in 
the neighborhood. 
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THE MACKEY AUTOMATIC FIRE EXTINGUISHER. 

The use of automatic sprin klers to prevent damage 
by fire, in factories and manufacturing establishments 
generally, begau to command general favor only about 
ten years ago, but the amount of property probably 
saved from destruction by their use is already figured 
by one insurance company (the"Boston Manufacturers' 
Mutua\) at several millions of dollars. The proved ad­
vantages of the sprinkler system h ave been so decided 
that no one who has hazardous property to protect can 
afford to neglect an exami n ation of it. An illustration 
of such a system ,  operated In connection with an elec­
tric thermostat and fire alarm, and which may be used 
as either a wet or dry pipe system, is shown herewith, 
embodying the im provements of 'rhe J. C. Mackey Com­
pany, of Syra�use, N. Y. In the dry pipe system, as 
is obvious, there is no freezing of water in the pipes, 
and the whole arrangement is entirely simple. 

The system consists of pipes running along the ceiling 
of each story of a huilding, at suitable distances from 
each �other, into which are screwed the automatic 
sprinklers or heads, at such points and distances apart 
as required under the rules of the different insurance 
underwriters' associations of the various States. These 
heads are so constructed that, in discharging water 
under pressure, they will throw the water up against 
the ceiling as well as over anything in the immediate 
locality on the floor below, covering with each sprink­
ler a space of from 25 to 40 feet in diameter, according 
to water pressure. Each head is 
fitted with a device held in place 
by a fusible solder, the solder 
melting at 1550 F. When the 
temperature in  a room in the 
vicinity of one of these heads 
passes this point (or a sti l l  higher 
point may be fixed if desired), 
the melting of the solder opens 
the valve, and the sprinkler 
throws the water. 

Ititutifit !mtritau. 
AN IMPROVED MECHANICAL MOVEMENT. 

A com pound rotary 1lI0tion device which, with one 
vibrating lever, directs a cont.inuous double applica­
tion of power to the cranks, callsing a complete revol u­

tion with but a short 

HANLEY'S CRANK APPLIED 
TO A BICYCLE. 

swing of the lever. is 
iJIustrated h ere wit h ,  
and has been patened 
by Mr. JameR F. Han­
ley, of No. 15 ':;t a t e  
Street, New York City. 
The shaft h a s  t w o  
cranks set diametrically 
opposite each other in 
a yoke-shaped frame, 
the journals of the shaft 
passing through circu­
lar hubs or bosses on 
both inner sides of the 
frame, and u pon these 
h u bs or bosses are hung 
the forked ends of a 
hand le,er, A. This 
lever is connected by a 
fulcru m pin at a to the 
m iddle of a pair of link 
bars, which at t h e  1 r 
outer ends are jointed 
to the ends of two lev-

[NOVEMBER 3, 1888. 
lever, A. is oscillated, it!! forked ends turn on the 
hubs or bosses in the yoke-shaped frame, and, through 
the link bars, to which it is pivoted at a, it transmits 
motion to the two curved levers. which causes the pit­
Illan rods, C C, to act on the oppositely set cranks of 
the crank shaft. one pitman pulling in one direction 
while the other is 'pushing in the opposite direction. 
thus giving a continuous rotary motion. A modifica­
tion of thiS invention is shown in Fig. 2, ill which the 
hand lever. A, is formed in one piece with one 01' the 
semicircular levers, which are fulcrumec! at B B, and 
connected at their outer ends with the two pitman 
rods, C C, the principle of the device being unchanged. 
In another illustration this compound rotary motion de­
vice is shown as applied to a bIcycle. When two levers 
are to be used, the dead center is readily overcome wi th­
out any change of the position of the cranK, and the 
device will work equally well in makinO' either back­
ward or forward motion, its parts belng evenly balaneed 
and compactly arranged to facilitate its ready applica­
tion. 

...... 

DynaDlo Telegraphy. 

Although, as was recently pointed out by Prof. S. P. 
Thompson, the early telegraphs of Gauss, Weber, 
Steinheil, and others were operated by means of mag· 
neto-electric apparatus, it is only of late years that dy­
namo-electric machines have been regularly employed 
for the purpose of generating current on telegraph cir­

Our illustration shows the sys­
tem operated by a thermostat 
electrically  connected, the over­
head pipes not being filled with 
water. 'rhe thermostat is  con­
nected by suitable conductors 
with a battery, an alarm bell, 
and a magnet, whose armature 
is adapted to release a small 
weighted lever, arranged to open 
a valve in the water supply pipe, 
the position of the levers when 
the valve is opened being shown 
in dotted lines. The water sup­
ply may be connected, as most 
convenient. with a tauk 01' reser­
voir on the roof of the building, HANLEY'S COMPOUND DOUBLE CRANK ROTARY MOTION DEVICE. 

cuits. Perhaps the most notable 
instances at the present time are 
the plants in this city at the 
headquarters of the We!'tern 
Union and Postal Telegraph 
companies, both of which have 
been described in our columns 
during the present year. In this 
issue, however, we call attention 
to another plant of the same 
character, and one which em­
braces several features of nov­
el ty. Not only are the circuits 
supplied with current from these 
dynamos, but the dynamos them­
selves are driven by electric mo­
tors, which, in turn, are operated 
from the motor circuits of the 
local electric light company. 
Another feature is that the cur­
rent is used on a large scale for 
the" local" circu its, and, as Mr. 
Maver has 8aid ill h is article, this 
is the first time that dynamos 
have been used to replace" local" 
batteries. The plant has been 
installed under the supervision 
of Mr. S. A. Duncan, who, as an 

with a city main, 01' with a force 
pump : or, if all t.hese sou rces of supply are in com-I ers pivoted in the yoke·shaped frame at B B, on 
munication with the system, a special form of valve OPllosite sides of the crank shaft. These levers, at 
is  employed, by which the snpply will be taken only their outer ends, curve partly around the shaft, and 
frolll the source giving the greatest pressure. Only are separately connected by pitman rods, C C, to 
Olle thermostat is shown in our illustration, as explain- the two cranks of the crank shaft. When the hand 
IlIg the principle of the system, but in 
practice there are generally as many 
of these as there are sprinklers, each 
thermostat having a soldered piece of 
metal , the fusing of the solder allow­
ing the piece of metal to drop off and 
a plunger to fall, which makes a con­
tinuous circuit to the magnet operat­
ing the valve by which the water is 
let into the pipes. By suitable con­
nections, alarms are also given at any 
desired points outside the building. 
Any one can turn off the water if de­
sired, to prevent unnecessary damage 
from such cause after fire has been ex­
tinguished. 

This system of protection against 
fire has received high commendation 
from users, who testi fy, in luany cases, 
to having saved valuable properties by 
its prompt and efficient operation. 
The saving in insurance aloue is said 
to more than pay all the expense of 
equipping any building in from one to 
five years, rates being reduced from 
25 to 75 per cent in different instances. 
The company will make surveys of 
buildings and furnish estimates of cost 
of putting in the sprinklers complete, 
or furnish any further information 
which may be desired relative thereto. 

••• 

old telegrapher, as well as a 
leading electric light engineer. of the modern school, is 
thoroughly familiar with all the difficulties of the prob­
lem, and who, in co-operation with Mr. Gerritt Smith 
and' others, appears to have made a distinct and bril­
liant success of the experiment. 

The n umber of cells displaced in 
Pittsburg by the ma!n line machine is  
placed at about 12,000, and by the  local 
machine at about 1,100, and the office 
at Pittsburg is probably the first in 
the world at which there is no chem­
ical cell or battery employed. It is 
noteworthy that all the other machin­
ery in the office is dri�en by dynamo 
current, and that, as the article men­
tions, in the telephone office in the 
same city the generators for the tele· 
phone company are also driven by 
motor. If our electric light readers 
cannot see a very direct ..  pointer" in 
this plant, as to the manner in which 
they also can supply current from 
their stations for telegraph purposes, 
we are afraid that they are not qui te 
abreast of the times or equal to their 
opportunities. We think, however, 
that many of them will be doing con­
siderable work in this field at no very 
distant date.-Electrical World. 

••• 

Condnlt Cor Electric Wire •• 

GRAINING is so far out of style 
in St. Louis that there are no highly 
paid grainers in any of the shops, and 
a grainer is very willing to fill in his 
unemployed time at plain journey­
man's work and wages. The city is 
growing out of the era of imitationeinto 
that of real wood and rfial workmen. THE MACKEY ELECTRIC TORMOSTAT AND AUTOMATIC FIRE EXTINGUISHER. 

A Pittsburg man has invented a 
glass conduit which looks as if it might 
answer the purpose, and which the 
inventor is sure solves the problem of 
underground electric wires. Plates of 
glass are grooved on the upper surface, 
and the wires are la.id in the grooves 
and cemented there with pitch. Then 
other plates of glass are laid over the 
tlrllt, and wires put upon them in the 
aame way. When all the wires are 
laid, the whole is inclosed in a wooden 
box and fimbfidded in cement. 
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A NEW nCJllmE FOR KAXING EXCELSIOR. 

An improved machine for making excelsior, or the 
curled shreds of wood used as a substitute for curled 
hair in mattresses, and for stuffing Ilushions, packing 
furniture, etc. , has recently been perfected by the S. 
O. Forsai th Machine Company, of Manchester, N. H . ,  
a n d  is shown in  the accom panying i l lustration. The 
machines built by this company are in use in various 
parts of the country, and have an excellent record as 
being strongly built, without superfluous material, 
while being very economical machines to use, as at­
tested by a long list of testimonials. The frame of the 
machine shown in ; the cut is of Georgia pine, 7 inches 
square� and is  6 feet long, 4 feet 11 inches high , and 2 
feet 7 inches wide. It is a double machine, cutting t.wo 
blocks at one time. 'rhere is  one set of knives and 
spurs in each ('ross head or slide, so arranged t.hat one 
set of knivell and spurs operate on one block when go­
ing one way and the other set on the opposite block 
when returning. The blocks may be 12 to 20 inches 
long, 2 to 6 inches thick, and any width up to 14 inches. 
The knife plates are steel plated, and the slides are a.d· 
j ustable to take up the wear. The feed screws are of 
Norway iron, and the boxes are of iron, babbitted. 
The knives are set at an angle, so as to curl the excel­
sior as it comes off. The holding heads or dogs are so 
arranged that when the block is used up as far as pos­
si ble, the feed is thrown out automatically, while by 
moving a shi pper the head is run back by power to 
take a new block, such block being put in without in­
terfering with the other head , which will  be feeding all 
the time, and can be supplied with a new block in 
the same way, the two heads on the machine being 
worked independently. 

With the machi ne is fnrnished a countershaft with 
tight and loose pulleys, and /I. balance wheel with wrist 
pin adj ustable to different lengths 

J citutific J,mtriclu. 
a t  itl! upper end, ada.pted t o  slip over the inner end of 
a beam. which may be projected from a window to eup­
port a scaffold, while itll lower end has a hook to engage 
with a joist of the flooring, as shown in the sectional 
view, so that the holder serves as a tie rod between 
the beam and joist. The holder is made in two sec­
tions, which overlap each other.and are held in place by 

HARBAUGH'S BOOK HOLDER. 

pins passing through corresponding holes, :whereby the 
holder may be adj usted . /l.S to length according to the 
distance from the top of the window sill to the lower 
edge of the joist. 

------............ ........... --"'-----

AN IMPROVED BOOK HOLDER. 

A simple and inexpensive device for holding books 
in an open position, at a suitable inclination for read­
in'S, is illustrated herewith, and has been patented by 
Mr. Frank P. Harbaugh, of Chambersburg, Pa. Near 
the ends o(the base piece are wire standards, bent into 

LOOI( D •• uoCle Telephool.c. 
Wordl!l l!lpoken in Philadelphia can now be heard in 

Portland, Me. , a distance of 450 miles. A member of 
the Review's staff in New York conversed with Mr. 

Standford, manager of the telephone exchange at Port­
land, Me. , on October,6, and heard every word dis­
tinctly. The American Telephone and Telegraph Com­
pany, of New York, of which President Theo. N. Vail 
and Vice-President and General Manager Ed. J. Hal l ,  
Jr. , are the energetic and far-seeing executives, is to b e  
congratulated on the  successful opening u p  to tele­
phone service of this vast and wealthy territory. What 
was at first looked upon as /I. doubtful venture is now 
rapidly becoming recognized as one of the successful 
and progressive moves in recent electrical history. The 
large and important cities of Philadel phia, New York, 
Brooklyn, Albany, New Haven, Hartford , Providence, 
Boston, and Portland, with intermediate towns, are 
now in telephonic communication, covering a territory 
represented by seven States. By November 1 this com­
pany's lines between Buffalo and Albany will be com­
pleted, and the cities of Syracuse, Rochester, Utica, 
Auburn, etc. , wi ll enter the long distance t.elephonic 
system. 

There are at the present time over 100 manufacturing 
establishments in the territory adjacent to New York 
that are daily patrons of this system, either by leasing 
lines or by contracting for so many hours per day, and 
these companies are all supplied with the improved 
long distance transmitter-the invention which, with 
the use of hard-drawn copper conductors, made possi­
ble this wonderful and potent advance in the telephonic 
industry. 

The extension of this system to Cleveland, Pitts­
burg, Baltimore, Washington, Cincinnati, and Chicago 
is now only a question of time. It is known to be elec· 

trically po!<sible, and the experience 
of the American Company so far 
leads to the bel ief that it will be suc­
cessful froUl the stern standpoi nt of  
dollars and cents. -Elect. Review. 

AN IMPROVED CAR COUPLING. 

of stroke, counterbalanced so that 
it can be run at great speed. The 
connecting rod is made of hard 
wood, with heavy straps, bolts, and 
brass boxes, being l ight and strong. 
The machine is de'signed to run 
about 200 revolutions a m i nnte, at 
which rate i t  will  cut ::' , 000 to 1 , 200 
pounds of excelsior per day of ten 
hours, though in some cases, with 
skil led operators and nice stock, 
they have produced 1 , 500 to 1, 600 
pounds per day ; whi le by placing 
two machines facing each other, to 
be attended to by one llIan, consid ­
erable saving i n  labor m a y  b e  ef­
fected. The excelsior m ade on these 
machines frequently commands a 
h igher price in market, from $2 to 
$3 per ton, over that made on up­
right and other machines, it being 
so nicely curled. A cord of wood 
should make from 1 , 800 to 2,000 
pounds of excelsior, according to 
the q uality and condition of the 
wood. It is calculated that the 
waste wood is sufficient to furnish 

THE FORSAITH IMPROVED MACHINE FOR MAKING EXCELSIOR. 

A car coupling wh i�h is simple 
and durable in construction and au­
tomatic in operation is illustrated 
herewith, and has been patented by 
Mr. Joseph H. Weaver, of Grange, 
Ga. The coupling pin has a rear­
wardly extending foot or arm adapt­
ed to rest on the inner end of the 
coupling link, to hold the latter in 
horizontal position, the coupling pin 
being held to slide vertically, and its 
upper outer end being supported by 
a U-shaped frame, having its side 
arms engaged by eyes secured to the 
sides of the drawhead, whereby the 
frame is perfectly guided in its u p  
and d o w n  movement. From one side 
of this frame projects a pin on which 
is fulcrumed an arm pivotally con­
nected to a second arm pivoted at 

power i f  steam is used. The woods considered best for 
the manufacture of excelsior are the following, ranking 
in  the order nallled : Poplar, white birch, yellow birch, 
bass, whitewood, and soft maple. 

The Forsaith Machine  Company also llIanufactUl'e a 
general line of woodworking machinery, and furnish 
anything in the line of steam power or machine shop 
equi pment. 

... . . . .. 

AN IMPROVED SCAFFOLD HOLDER. 

A simple and easily adj usted device adapted for use 
in supporting scaffolds on the outside of buildings is 
i l lustrated herewith, aud has been patented by Mr. 
'Wi I l iam J. Blundell, of No. 152 East 129th Street, New 
York City. The holder is made with a skeleton frame 

BLUNDELL'S SCAFFOLD HOLDER. 

an appl'oximately V shape, and midway between the 
standards is secured a bent wire support for the back 
of the book. Between the standards and the support. 
are arranged the arms of the bottom support, so that 
the leaves of a book placed on the arms llIay be held 
in open position by the horizontal part of the support, 
the covers resting agai nst the standards, and the 
book being thus held in a light spring clamp. Thi!< 
holder may be attached, by sim ple fixtures, to chairs, 
lou nges, etc. 

-- � -- .. . . . . 

American Iudll strles aod 'he Brossels 

Exla lbUloll.  

The foilowing extract from a note to the Evening 
Post, j ust received from one of the j urors of the Brus­
sels exhibition, shows that though the number of 
American exhibitors was not large, tbe reputation of 
American artisans for ingenuity and talent was fldly 
sustained by those who represented them. The writer, 
under date of the 5th of October, says : . .  I have j ust 
finished the duties of juror at the exhibition, and 
must let you hear of  the returns. In the agricultural 
machines, on which division I was put, we got for thE'! 
United States three diplomas of honor-the highest 
award-and one gold medal ; in oth er words, a diploma 
of honor for each exhibitor but one, and he really 
only deserved the gold medal . The other exhibitors 
fared equally well, for out of 73 exposants, 54 got dis· 
tinctions of greater or less degree. I think we have 
reason to congratUlate ourselves. " 

THE Smithsonian Institution, at Washington, has 
sent an expedition to Nova Scotia aud secured fac­
similes of the " fairy rocks," on which are curious 
hieroglyphic characters, evidently very old, which may 
th row some light on the history of the early discoveries 
of America. The markings are cut in upon a rock of 
highly polished slate, and the intaglio is about a six­
teenth of an inch deep. 

its lower end to one side of the d raw­
head, the latter arm having a pin adapted to engage 
the lower end of the upper arm. The front edge of  
the lower arm is also adapted to be engaged by a dog 
pivoted to a bar sliding horizontally on the side and pro­
jecting beyond the front of the drawhead. -With the 
coupling in the position shown in the left-hand figure, 
the link bei ng held horizontally by the foot of the 
coupling pin resting u pon it, the coming together of 
the opposing drawheads causes the dropping of the 
coupling pin held in the drawhead to the right, the 
pushing in of the horizontal bar causing the pivoted 
arms at the side to assume the position shown in the 
small sectional view. 

For further information relative to this invention 
address the patentee, or Mr. S. W. Hamilton, Hender­
sonville, N. C .  

WEAVER'S CAR COUPLING. 
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Jeitutifi c Imtri caa. [N OVEMBEK 3, 1888. 
BI.k In J.l'lrID" Hie Gan.. The vibration is very destructh'e of light woodwork had mastered the rule of three, and entered upon the 

The blast of the discharge and the concussion pro- and filigree work of all kinds, and as the admiral's ' struggle for existence. His mind was open to all im­
duced by the modern high-powered rifie gun has intro- cabin is within the superstructure of the Maine, it may I pressions-he learned business without knowing he 
duced a new element that m ust be considered in design- be necessary to finish it with ornamen tal sheet iron was learning, as a child learns to tal k. He has formed 
ing ships to carry guns of heavy caliber. Until recent rather than expensive woodwork, if it is to survi ve the business habits unconsciously. His mind was moulded 
years the charge of powder usually weighed from one- concussion of the 10 inch gun. to alertness, rapidity of thought, promptitude of ac­
sixth to one-tenth the shot, whereas in the new built- Many of the Hotch!.dss guns of the Maine are mount- tion, the requirements of buSiness character. Let us 
up steel guns the charge has been increased to one-half ed on the top of the superstructure, and will be in ad - illustrate. Take a little fellow of eight or nine years, 
the weight of the project ile. The 1 10 ton guns of the vance of the muzzles of the 10 inch guns when the lat- brought up in a well-regulated home, and place him 
British battle ship Benbow fire a shot weighing 1,800 ter are fired ahEad or astern. In the light of the experi- beside the street Arab, bootblack, or newsboy. On 
pounds with a charge of 1,000 pounds of powder, and ments on board the Atlanta and Boston, it would seem the score of mental activity and practica.l ' kDow]edge 
the la9 ton Krupp gun now building, and designed to probable that the crews of these guns will be deafened and shrewdness, the latter wjll run !Iim tb-eOVer in two 
pierce 47 inches of wrought iron, will hav� a still heavier or stunned by the discharge of 230 pounds of powder minutes. Does not some such difference exist between 
charge. under these conditions. the educated young man'and the oDe to whom business 

The experience on board the Atlanta and Boston, There B,re two distinct periods in the discharge of a has been a matter of daily life since early youth, which 
with the 6 i nch guns firing a charge of only 50 pounds, great gun during which damage may result to sur- makes employers prefer the ]atter ? Is there not some 
demonstrated the importance of this question, and rounding objects. When the projectile leaves the gun, way of combining an intellectual with a practical busi­
proved that if guns are placed in echelon the crew of it is followed by a volume of gas at a high tension and ness training which will inure to the bene6t of all con­
the foremost m ust be protected from the blast of the moving l ike the shot at a great velocity. This gas, ex- cerned ? We have no desire to discourage intellectual 
one in the rear. In these ships, owing to the compara- panding enormously and moving at a high velocity at ambition , but the majority of man kind must work for 
ti vely small charge, there is no doubt expressed by the the same time, causes a violent blast, driving the air ' their living, and the time to receive the necessary train­
omcers as to the possibility of interposing a movable before it, and thus producing in its rear a partial vac- I ing for that work must, to accom plish the best results, 
shield or a heavy curtain that may atJord sufficient pro- uum. This blast, therefore, is the first element of de- be colD -nenced in youth. -Baldwin's Textile Designer. 

tection for the guns' crews. Further experiment will struction, and carries away everything movable in its • I . . .. 
solve the problem. path. The air rushing i n  from all sides to fill this The N erve. and the lUooo. 

Some of the boats of these vessels hoisted at davits vacuu m  produced by the blast causes a reaction-au Nothing in nature is more marvelous than the net­
projecting from the side were shattered or had their object moved i n  one direction by the blast would be work of nerves constituting what we sometimes care­
seaws opened by the force of the concussion. This fact moved in the opposite direction by the rush of air. lessly call our nervous system. Each nerve is a te]e­
must be carefull y  noted in the other ships now building This movement of air to restore equilibrinm is very graphic cord in itself. Each is a part of the whole 
to prevent a like result. The Chicago, for instance, violent, and doors are burst open from the inside owing complex and inimitable systllm of telegraphy by which 
can never fire her 8 .inch guns astern without carrying to the excess of pressure on that side. For this reason messages from the headquarters in the brain are sent 
away the boats that will be hoisted at the old-fashioned it is well ,  when possible, to leave all superstructure to the minute stations in the extremities. If this tele� 
davits now provided for that purpose. The necessity doors open, that there may be' a free circulation of air, graphic system of n erves were erected on diminutive 
for protecting the boats would not exist in actual bat- otherwise Jocks and hinges will be torn otJ and doors i poles outside of our bodies, it would be a most peculiar 
tie, since their destruction wil l  be rendered certain by will open themselves. ' exhibit. 
the fire of the enemy's guns-particularly by the ma.- On both the Maine and Texas, boats, bridges, and Happily for us, our nervous systems are, as it were, 
chine gun fire, which, to secure penetration, will be superstructures, or hurricane decks, will be immedi- a harmonious arrangement of underground wires, care· 
d i rected against the upper works, and the boats will be ately over the muzzles of the heavy guns when they are fully buried within us, and deftly concealed from out­
r iddled by the hail of small shot. But during target fired across the deck. An inspection of the plans and side observation. We cannot see them, nor know 
practice, in time of peace, it is desirable to save a ship's the theoretical arcs of fire would indicate that all such \ whether they are too slack or too tightly strained We ' 
boats, since the expense of repairing and replacing them parts will be destroyed if the limits of train are ap- can tell when they are d isturbed, f()r neuralgic agony 
at every practice would be considerable, and they are ,proached. It may be said, with reason, that in the shoots along their course from , station to station. 
necel!lsary to the safety of the crew in case of accidental battle there would be no attempt and no particular When we 9.re gluUl ,  and dismal, and low-spirited, the 
collillion or shipwreck. It has al ways been the custom necessity for saving these portions of a ship, as they telegraphic apparatus is out of order, and the nerve 
in men-of-war to carry a n umber of bpats at projecting are certain to be destroyed by the enemy's fire, and, forces are demoralized. When nerves work wrong, it 
davits clear of the ship's side for convenience in lower- th�refore, risks, would be taken in order to get in a is as when telegraphic poles are shaky, or wires taugled 
ing; but this plan has been abandoned in the most re- successful shot, · no matter what the consequence might or crossed, or currents irregular, or batteries confused. 
ceIlt ,ships, and we now And the boats stowed, as in be. Nevertheless, it will be well to reduce as far as According to the irregularity of our nerves, so are 
1Ii1Ul- steamers, on supports or cradles over the upper pOSiible the dan&rer likely to arise in ordinary prac- our irregular moods. If  all is right, we are happy and 

.. ileeks. ' Such will be the only solution of the question tice. cheery and sunshiny. But let the batteries blunder, or 
in the ships now building, and with the exception of In the · Texas two 6 inch guns on the same deck as the currents cross, or the 'wires become eutangled, and 
the Roach cruisers, which were designed before this the turrets aud several machine guns and search lights we are irritable, sulky, ill-tempered; or angry, as the 
point had been discovered, all boats will be stowed in- on the hurricane deck above the turrets will be in ad- case may be. In some of our distressful moods we 
board. vance of the muzzles of the 12 inch guns when they are pout and sulk, and misinterpret, and m isunderstand. 

Wooden boats are so easily shattered or damaged by fired in line with the keel. The charge of the 12 inch We take otJense where no offense is  intended, and we 
the vibration that it may be well to consider the ad- gun will be about 400 pounds of pOWder, possibly 500 impute to others motives which are never conceived by 
visability of constructing a man-of-war's boats of thin pounds, and the blast and concussion will be terrible. them. 
steel or iron plates. In the light of present knowledge, it would seem im- At times when the moods are out of sort, we think 

As to the etJect of concussion upon the hulls and fit- probable that the crews of th e smaller gnns can remain the whole world is persecuting Ul!, and we, the aiHicted 
tings of vessels of war, gun trials and experiments tend at their quarters when the big guns are fired fore and objects of persecution, are above all other human 
to show that this question is also one that must be se- aft. One thing, is certain ,  the plans of ships now in creatures singled out for martyrdom. There are cir­
riously studied. Commander William M. Folger, of process of construction should be scanned with great cumstances under which most of us can, without in­
the navy, anticipating this question of the blast of care to prevent the possi ble necessity for expensive and su perable difficulty, rise from the moodiness which is 
modern guns, made an experiwent at the Naval Ord- radical changes in the hulls of such \'esse]s and in the brought about by letting the nerves have their own 
nance Proving Ground, at Annapolis, the result of disposition of their guns.-New Y01'k Times. way. Mental and physical diet has much to do with 
which is most instructive. In order to secure end-on 4 I .  I .. it. Brooding over real sorrows and imaginary miseries 
fi re, whIch is an i mportant feature in ships designed Collectan. v •• A pprentice.. will make the best of us moody and wretched. Nurs-
for ramming, chasing, or running away, some of the . The question is often asked why educated young men ing grief and atJronts and tel l ing the sjLd story of our 
guns, and usually the heaviest ones, are mounted in do not succeed as well in obtaining employment as do I woes has as depressing an etJect as narcotic drugs. 
projecting sponsons or in turt'ets on the upper deck, in , boys who have grown up in trade, and received their Sleepi ng in unventilated rooms o.ften produces 
which case the m u zzles of such guns may be very near education and experience along with the hard knocks chronic wretchedness, even if these rooms be fu'rnislled 
the ship's side, or the su perstructures, when fired in commonly called " getting the eye teeth cut. " That the with the appliances of wealth and refinement. Asso­
line with the keel. To ascertai n the probable etJect of fact, as thus stated, is true cannot be denied. The pre- ciation with grim persons is depressing and dispiriting. 
the discharge, Commander Folger built up and suitably cise reason would, perhaps, be hard to find, but there Good health , mental, spiritual, and bodily, is worth 
braced a structure of iron plates representing the side are many things which the mind recnrs to at once as , working for. It casts out the malaria of moodiness 
of an unarmored ship, or one of her superstructures, having a bearing on the subject. I and l ifts us into the sunlight of joy. Good health is 
and then fired a modern gun parallel to the plates, the First, college-bred young men are without experience more easily attained than most folks suppose.-The 
m u zzle being at the lateral distance likely to exist in on the practical side of life. The pushing, alert busi- Christian at Work. 
practice. The result of the blast was to bu lge in the ness man is not particularly impressed with the value • I • I • 
plates and set the whole structure back som ewhat, net- of a college degree in forecasting the market or deter- The Power of Word •• 
withstanding the security with which it was braced. mining the value of " job lot3," because he knows busi- The etJect an advertisement has upon the reader is 
The lesson of t,h is  experiment received practical con- ness is not a theory all, but a hard fact. Then, too, very wel l illustrated by the following, as related in 
firmation in the trial of the 100 ton guns on board the collegians often give themselves superior airs, which do the Mechanical News : 
Italian battle ship Lepanto, which, when fired in line not go down with their associates, the majority of A wealthy lUan who owns a country residence re­
with the kefll, produced a destructive etJect upon the whom have received honorable scars in their fight with cently became dissatisfied with it, and determined to 
shi p's su perstructures which took weel�s to repair. circumstances, and have little tenderness for carpet have another. So he instruoted a real estate I\g�nt 
These fllcts should be intell igently noted in their bear- knights. Moreover, the impressionable and formative famous for his descriptive pO\vers to advertise it in the 
ing upon the ironclads Maine apd Texas, now building period of l ife having been spent in the school room, papers for private sale, but to conceal the location. tell­
in our navy yards, since to ignore them may lead to they have not acquired that alertness, that power to ing purchasers to apply at his omce. In a few days 
needless d isaster. grasp a business situation or problem and instant- the gentleman happened to see the advertisement, was 

The four 10 inch guns of the Maine are designed to ly solve it. Nothing in their school books taught pleased with the account of the place, showed' it to 
fire ahead and astern as well as on both sides across the them the shrewd, watch ful readiness competition his wife, and the two concluded that it was j ust what 
decks, the two turrets being in echelon, one on pach side makes necessary. ' Their l'efined mental discipline is they wanted, and that they would secure it at once. 
of the ship. The superstructures that are built on the almost useless, and at once upon entering the field of So he went to the office of the ageut and told him that 
8ame deck as the turrets are cut away abreast the tur- trade they find they have a great deal to unlearn. It. the place he had ad vertised was such a one as he desired 
rets to permit the guns to be fired across the deck, and is not to be denied that a three dollar clerkship and and he would purchase it. The agent burst into a 
are set back several feet from the ship's side to permit the slow, painful climb to business manhood m u st seem , laugh, and told him that was a description of his own 
fore and aft fire. The conditions will, therefore, ap- insulting to a young fellow who can toss otJ Greek hex- house where he was then living. He read the ad ver­
proach those in the experiments noted, and i t  is a mat- ameters on call, or deliver an oration on Ciceronian tisement again, cogitated over the " grassy slopes, " 
ter of .conjecture as to what will be the effect upon these Latin. 'Ve are far from denying the value of academic I , " beautiful vistas, " " smooth ]awns, " etc.,  and broke 
super�tructures when the 10 Inch gun, with a charge of training to the professional man, but the tradesman's I out, .. Is it possible ? WeH , make ont my bill for ad-
250 pounds of powder, is fired parallel to them or across requirements are ditJerent. vertising and expenses, for, by George I I wouldn't 
the deck throuih the openings left for that purpose. Take the young fellow who left school as soon as he sell the place now for three times what it cost me." 
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THE DYNAJlITE CRUISER VESUVIUS. 

The dynamite cruiser Vesuvius, lau nched from 
Cram p's ship yards at Philadelphia on April 28 of the 
present year, is rrow rapidly approach ing completion. 
In a fe w weeks she is to be ready for her trial trip. 
The general details of her interIor arrangements, dis­
position of boilers, engines, armament, etc. , are shown 
in the i l lustrations. She is a vessel of as disti nct i vel y  
new a type as were the monitors o f  the days of the 
civil war. 

The Vesu vius is a steel ship of 725 tons displacement, 
252 feet long over all, and 26 }i feet wide. She i s  with­
out masts, and practical l y  unarmored. She draws a 
maximum of nine feet of water ; the mean draught is 
eight and one half feet. Her eugines, which have been 
al ready illustrated and described by us, * are of four­
cylinder, triple-expansion type. They actuate twin 
screws, and are designed t.o give a speed o f  at least 
twenty knots an hour. Her model is naturally char­
acterized by very fine lines, and the boilers and en­
gines are expected to develop 4, 000 horse po wer. 

In the forward part of the ship the three pneumatic 
guns that form her armament are placed. These are 
bui lt into the ship. Their m uzzles are carried forward 
and project above the deck near the bow. Originally, 
16° was chosen as the dp,gree of elevation, but this has 
been increased to 18° to avoid ricocheting. Th ey are 
15 inches i n  diameter, fifty· fou r  feet long, and are 
m ade of thin cast iron. They are not rifled, the vanes 
u pon the projectile being relied on to give any desired 
axial rotation . 

The full-sized shell for this  gun is 14% inches in dia­
meter, and its body is about seven feet long. Back of 
the body is a tail fitted w ith spiral vanes, which secu res 
its al i gnment and rotation. 'i'he body is made of th in 
dra w n  brass tubing, and will hold 600 lb . of h igh ex­
plosive, dynamite or gelatine, the whole weighing 
abo u t  1 ,50D l b. w hen charged. This is the largest shell 
the gun can fire, and the effects of such a heavy charge 
of explosive can only be s urmised. The destruction of 
the S i l li man, one mile d istant from the gun, was ac­
complished with fifty· pound charges. The Ves u vius is 
to throw torpedoes containing twel ve times this quan­
tity. Should one explode i n  the air over a ship,  the 
effects of the concussion o n  her crew would pro bably 
be very disastrous. According to the opinion of stu­
dents o f  torpedo practice, the submarine explosion 
of such a shell would destroy a ship twenty or more 
feet distant. 

By a recent improvement the range of adap tability 
of the guns is greatly increased. S ub-caliber shells 
can be fired with accuracy, and give an in creased 
range. Thus with the fifteen inch gun built for the 
Italian government the following ranges have been 
attained : 

Full caliber projectile weighing 1,029 lb. 18° elev. 1,160 yd •. 
S 'lb 950 ., 25 1,614 " 

155 .. 18 .. 3, 452 " 
300 . . 10 . .  2,804 " 

The two last proj ectiles were eight inches in dia ­
meter. 

The air for discharging the proj ecti l es is com pressed 
by two Norwalk compressors into reservoirs consisting 
of a n umber of tu bes. These are made of wrought 
iron, 16 inches in diameter, and thirteen-sixteenths 
inch thick. The heads are concave and are welded 
i n to place, and the ends are t n e n  reduced in size to 
still furthet· increase the strength. Some of the tubes 
are twenty and otheri:'! are twenty-five feet i n  length. 
As will be found on calculation, each lineal foot corre­
sponds .pretty closely to one cubic foot capacity. The 
firing reservoirs contain 210 cu bic feet of com pressed 
air, the storage reservoirs contai n 420. It is proposed 
to store the air at 2,000 pounds pressure pel' sq uare 
inch, the compressor being able to deliver 140 cubic 
feet of  air at that pressure every hour. The fi ring re­
servo i r is to be m aintained at a pressu re of 1 ,000 
pounds. Each shot at one m ile range red u ces its 
pressure 150 pounds. This deficit is i mmediately sup­
plied from the storage reservoir. 

Under the rear of each gun are placed t wo " re­
yolver.;; " in line wi th each other. Each contains  fi ve 
chambers, for hold ing as many torpedoes, To load a 
gun, its breech is dropped, swinging down ward on a 
pi vot at i ts extreme rearward end, The opening 
points forward and com es directly opposite and in line 
with the lowest chamber of the after revolver. By a 
hydraulic ram the shell is pushed into tbe breech, 
which is  at once swung upward, again completi n g the 
conti n u i ty of the barrel. T he revolver is  then turned 
one di vision, so as to be ready for supplyipg a second 
sh ell. When the after revolver is empty it is fil led from 
the forward olle i n

' 
the same way. All these man­

euvers are executed by hydraulic  power. 
Thus for each gun ten projectiles are provided, giv­

ing a total of thi rty. This is the f u l l  armament of the 
shi p  as far as torpedoes are concerned. 

The gUllS are provided with two valves. One is the 
graduated fi ring val ve, the other is the throttle val ve. 
It was thought that by adj ustable red uction of area by 
a fixed val ve, i n  add ition to the firing val ve act ion,  
more accurate relm lts as to range l I I ight be attained. 

• See SCIENTIFIC AMERICAN, May 19,  1888, 

',itutift, �mtrl,an. 
The shi p  is steered by steam. All of her operations 

will be directed or executed from a conning tower 
placed on her deck. The tower is protected by light 
armor. In firing, the guns have a fixed elevation. 
Their range is varied by admitting more or less air. 
This is effected by the firing valve, which is  constructed 
so that any desired amount may be used with certainty. 
The pointing of the guns is to be ('xecuted by the move­
ments of the vessel. The officer in the conning towel' 
will have under his control the ship with her guns to 
be trained u pon the enemy, in the same sense that an 
artillery officer moves his gun carriage about so as to 
point in the desired direction the piece it carries. The 
h u l l  of the Vesuvi us represents a gun carriage carrying 
three pneumatic guns. 

The contract requirements are that the ship shall 
have a speed of twenty knots per hour. The guns are 
to be able to throw

'
a proj ectile containing two hundred 

pounds of  explosive a distance of one mile. One shot 
each two minutes is to be fired for nine shots. The 
guns are to be of sufficient accuracy to drop the pro­
jectiles within a parallelogram fifty feet w ide and two 
hundred feet long. 

An item of interest in connection with thi s matter is 
the appropriation by Congress of $400,000 for pneu­
matic guns for the United States army. Ten guns will 
probably be built, to be mounted for coast defense. 
The colony of Victoria, Australia, and Italy have 
ord ered them, and other governments are in negotia­
tion with the pneumatic gun company. In case of war 
wit h a foreign power it  seems probable that the United 
States would have to meet these weapons in the ene­
my's ranks. She will not be allowed to monopolize so 
deadly a weapon. 

How the Tiger Kllill and Eats. 
In a paper read before the Bombay Natural History 

Societ.y recently, and published in its j ournal, Mr. I n­
verarity, a noted shikari, discussed the habits of the 
tiger, and especially the mode in which it kills and eats 
its prey. Some think he seizes by the throat, other!! 
by the nape of the neck from above. 

Mr. Inverarity has examined scores of slain animals 
with special reference to this point, and in every case 
but one the th roat was seized from below. The ex­
ception was an old boar who had been seized by the 
back of the neck from above. One of a single file of 
villagers who was once seizfld by the nape of the neck 
by a man eater, but saved by his companions, had no 
idea when he recovered his senses what had happened. 
Whether dislocation of the neck takes place is doubt­
ful . 

The tame huntin g. leopards always kill by pressure 
on the windpipe, without breaking the skin ; possibly 
the tiger kills in the same way. It is only by accident, 
i f  at all, that tigers in killing sever any important vein 
or artery, and no blood to speak of flows from the throat 
wounds. Very large and powerful animals like the 
bull, buffalo, and bison, if attacked at all, are in the 
first instance attacked from the rear, with a view to 
disable them . 

H aving killed, the tiger almost invariably begins 
eating a hind quarter, consuming one or probably 
both. Sometimes he leaves the stomach and intestines 
as they are ; sometimes he w ill remove them to one 
side, making a neat parcel of them. A tiger and 
tigress togethflr will finish an ordinary sized animal at 
one meal, leaving only the head. In this case it is 
probable that the second begi ns at the fore quarter. 
Animals are never eaten where they are killed, but are 
al ways dragged a short distance. They are not lifted 
clear of the ground, but d ragged . 

Having gorgfld himself, the tiger sometimes lies close 
by his prey, but if  it is hot weather and there are hills 
in the neighborhood , he will go a long distance off 
before resti ng for the day. He prefel's to lie in a cool 
cave or in a breeze on the hill side than in the close, 
hot j u ngl e 

He returns next night and finishes what is left, but 
he never eats a second time on the same spot, dragging 
the remains of the prey 40 or 50 yards off. Sportsmen 
coming on a half-devoured animal and desi ri ng to catch 
the tiger, tie the prey to a tree. The tiger takes about 
two hours' steady eating to finish the fore quarters of 
a bullock . 

Mr. Inverarity sat over a small tigress one night wh o 
ate for ten minutes, then went away for t wenty, prob­
abl y to drink, and on h er return ate steadily for two and 
a quarter hours. He did not fire, as he could not see 
her. 

Tigers are cannibals ; they will  make their meals off 
each other. They are supposed to k i l l  once in five or 
six days, and no doubt. the tiger aftel' a heavy feed 

277 
Tigers wander immense distances at night, and, as 

they like easy going, they go on roads and paths. 
Thev do not like to move d uring the heat of tbe day, 
as the hot ground burns their pads and makes them 
raw. They can on occasion climb trees. 

In Salsette one climbed after a certai n Pandoo. but 
COUld not reach h im, and retI red. Pan doo, thinking 
the coast clear. got down and ran toward home, but on 
the way was caught by the tiger and killed. 

The inquest report stated that " Pandoo died of the 
tiger eating 111m ; there was no other cause of death. 
Nothing was left except some fingers, which probably 
belonged to the right or. left hand." N ati ves h ave a 
belief that the ghosts of the man-eat�r's vict ims ride in 
his head and warn him of dfl.nge�" or point the way to 
fresh victims. 

. . .  , . 

Good W6,ds from Our ()QDtemporarle •• 

What some ot our contemporary exchanges think of 
the SCIENTIFIC AMERJCAN. 

The SCIENTIFIC AMERICAN, published by M u n n  & 
Co. , New York, during more than forty yeai's, is, 
beyond all question, the leading paper relating to �ci­
ence, mechanics, and inventions, published on this 
continent. Eaeh weekly iesue presents the latest scien­
tific topics in an i nteresti ng and reliable manner, ac­
com panied . with engravings prepared expressl y to 
demonstrate the subjects. The SCIENTIl!'IC AMERICAN 
is i n valuable to every person desiring to keep pace 
with the in ventions an d discoveries of the day.-Ches­
ter Village Record. 

The SCIENTIFIC AMERICAN ' has long h eld the first 
rank among the lead ing p ublications regarding prac · 
tical information about art, sciences, mechanics, chem­
istry, i nventions, and manufactures. No one who 
wishes to keep acquainted wi th the rapid advance­
ment along these lines cau dispense with it. M u n n  
& Co. , 3 6 1  Broadway, New York. Price, $3 a year ; 
10 cents a number.-Chautauqua Herald. 

SCIENTIFIC AMERICAN. -Every week this most valu­
able periodical presents whatever is n e w  in the world 
of science, art, and manufactures. Full of practical 
information, it  discloses to the though tful J',I.ot only 
what has been ascertained, but also suggests �� possi­
b�lities still to be revealed. For more than fo1·ty yea1'S 
Munn & Co. have condu cted' this paper in connection 
with the procuring of patents for new i nventions. The 
SCIENTIFIC AMERICAN is authority for all scientific 
and mechanical subj ects, and should be in every house­
hold.-The �hnerican Israelite, Chicago. 

The SCIENTIFIC AMERICAN.-After the moral and 
religious instruction of the family is secured, we know 
of nothing more interesting and instructive than a 
record of the progress of modern science and its m arvel­
ous achiev ements. And we know no m edium which 
presents such a record in so full and readable a man ner 
as that well known weekly, the SCIENTIFIC AMERICAN, 
establ ished over forty years. It will promote i n d ustry, 
progress, thri ft, and intelligence wherever it is read. 
It is of special val ue to e very m achinist, mechanic, or 
engineer, but is also of  use to the farming and mercan · 
tile community, on acco unt of its illustrated notes 011 
farming, fencing, farm buildin gs. $3 a year. -Tlte 
Home and School ( Toronto, Canada). 

There are few publications of which we can speak so 
nnreservedly in praise as the SCIENTIFIC AMERICAN. 
No manufacturer or artisan should be deprived of its 
weekly visits. It is abreast. of the pract ical scientific 
though t  of the day, and there is nothing of i m portance 
occurring here or abroad that is not promptly and 
faithfully reflected in its pages. The S UPPLEMENT, 
also is!;ued each week, is a d esirable add i t ion to the 
library of every w ide-awake business man.-1'he 
Harness 

The SCIENTIFIC AMERICAN is a welcome weekly 
visitor at our office. The intelligent reader wi l l  al ways 
find pleasure in its perusal, even if  he is not 8pecially 
devoted to the arts and sciences. The month l y  ARCHI­
TECTS AND BUILDERS EDITION is always open ed by 
us with special pleasure and i n terest. F u l l  of plans 
and suggestions on the subject of buil ding structu rel! 
of all kinds and prices, it is a very t reasnre house of 
valuable matter for architects and builders, and to any 
one contem plating the erection of a hOllie ,  almost any 
number is worth a year's SUbscription price. -Pittsburg 
Christian Advocate. 

does not care to h unt much for a few days ; but a I The SCIENTIFIC AMERICAN, published by the .great 

tiger kills when ever he can. They have been known I patent agency firm of Munn & Co. , New York, IS the 

to ki l l  on fourteen consecutive nigh ts. most practically useful publication of i ts kind in the 

Mr. Inverarity believes that ani mals killed by tigers country. In deed, it occupies a field distinctively its 

suffer little beyond the panic of a fe w seconds. The own. Not alone for the mach i nist, m an u facturer, or 

shock produces a stupor and dreami ness in which t h ere : scientist, but it is a journal for popular perusal and 

is no sense of pai n or feeli n g  of terror. The powerful i st udy. It is the stand al'd authority o n  scientific and 

stroke of the fore paw of the tiger is a fiction ; he j m eChanical subj ects. It is  plaeed at a very l ow rate of 
clutches with his claws as one miiht with the fingers, subscript.ion, $3 per annum, which placelil it within 

but does not strike a, blow. the reach of all.-Faith and Works . 
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THE FLORIDA MANATEE. 

.JOHN R. CORYELL. 
. The manatee was formerly classed with the whales 

as a cetacean, but it i s  now placed in an order-Sirenia 
-with its cousi ns-german, the dugong and the rhytina. 
It  is l ike the whale in being an aquatic mammal, but  
differs f " om it  in many im portant particulars. The 
rh ytina (R. gigas) was exterminated many years ago 
by the  ships' crews w hich went ashore in the neighbor­
hood of Behrinlr Straits, the only locality where it has 
e ver been found. It was found to be not only good 
and palatable food, but so u nsuspicious an ani mal 
that it fel l . an easy prey to its enemies. Stellar, a 
German natu ralist, was fortunate enou�h to see the 
ani lllal before its total destruction and to study its 
habits, so t hat he was enabled to publish a full account 
of it.. It  was the largest of its order, measuring as 
many as twenty-fi'·e  feet in  length. 

of 8. hemisphere. These two hemispheres roll inward 
toward each other, grasping the seaweed and convey­
ing it into the mouth until it is under the grinders . 

framed, in having the head joined in such a mannElr 
that, although there is no external f:'ign . of a neck, the 
animal is able to move its head freely, and in the fact 
that the ribs are more strongly curved, rising from the 
backbone and making a bold sweep upward before cir­
cling round to inclose the vital parts. The bones, too, 
are radically  different, being heavy, solid, and ivory­
like, wbereas those of the whale are light and hollow, 
frequently being filled w ith oil. 

The d ug-ong (Halico re), of wh ich there are three 
species, is found in sufficiently plentiful numbers, all 
the way from the southwestern coast of Asia to Aus· 
tral ia. 

Of the manatee there are three species-the west 
African coast (M. senegalensis), the South Alllerican 
(M. americanus), and the Floridan (M. latirostris). 

The latter species, which is the one now clai ming con· 
sideration here, is foun d  all along the Florida coast, 
keeping al ways as near a fresh water inlet as possible. 
The dugong ventUl'es out bold l y  into the ocean, but  
the mana tee, though quite as  good a swimmer, prefers 
the vicinity of tbe coast. Indeed, it is more contented 
in fresh water t.han in salt, and from choice generally 
feeds in the inlets of the rivers, the rank growth of 
seaweed lining the shores affording it food without 
the necessity of diving to the depths of the ocean 
for it. It is entirely an herbaceous feeder, its teeth 
being fltted for no othel' sort of food. It has no teeth 
in the front of the jaws, d i ffel"ing in thil! respect from 
the dugong, which has incisors, and has only the molars. 
The rhytina. differing st.ill further, had no teeth at all, 
rough, ho,'ny plates taking their pla('.e. 

The manatee ha.s no need of front teeth, but it has 
need for sOllie means of d ra.wing its sli ppery, undulat 
ing food into its mouth ; and this is provided in the 
singular modification of the lips and jaws. The latter 
are bent slightly down ward, and the former are not, 
onl y prehensile  to a slight degree, but are furnished 
with an apparatus peculiarly adapted to the character 
of the food to be taken int.o the mouth. The upper lip 
in repose is a heavy flap of flesh, cov'ered on the under 
side with gristle-like bristles as thick �s a knitting nee· 
die, with the same rounded point, and a\lout half an 
inch in length. When there fs seaweed to be taken into 
the mouth, however, the lower lip drops aod the upper 
one divides at the middle and elongates on each side, 
the bri.tltll takin" the form, on each portion of the lip, 

The head of the manatee is very small, and there is 
no indication of neck at its j unction with the body, 
which itnruediately begins to swell out and continues so 
to do until it has reached its greatest width, a little 
forward of the mid-distance of the total length, after 
which it commences to taper toward the tail. The tail, 
like that of the whale, is placed horizontal ly  instead of 
vertically, as in the fishes. But iustead of being fluked, 
as with the whale, it is rounded and considerably de· 
pressed. It is entirely devoid of anything in the nature 
of a dorsal fin, but it has the flippers which correspond 
with the hands of man and which i ndicate the fore 
limbs of the land mammals. There is no external trace 
of the hind limbs, but two pelvic bones in a rudimen· 
tary cond ition are found within the body t.o show 
the relationship of the creature to the four-footed 
kind. 

The flippers al'e very movable, and are not only in rA­
spect of skeletal condition the counterpart of the human 
hands, but in their uses as well. They do not present 
externally any likeness to the hand, but such need as 
the manatee has of bands these fli ppers serve. They 

THE FLOBtIDA MAN4-TEE. 
have at least given the animal its name (from manus, 
the hand), and, if the theory be true, helped to deceive 
the sailors of ancient days into the belief that the sea 
was real ly peopled. Being a mammal, it of course 
brings forth its young as other mammals do, and then 
nourishes it with Illi lk  from its own breasts.  The 
breasts are two lU nUIll ber, and placed as in  the human 
anima I, so that when the manatee holds its little one to 
the breast with one of its fli ppers and rises to the sur­
face to breathe, it m ight at a sufficient distance, and 
by use of a trifle of imagination, be conceived to re­
semble a human mother. That it is the prototype of 
the ravishing siren of legend is hard to have to believe, 
however, and the my th destroyers ought really seek 
further for the original of the seductive songstress. 

The hide of the manatee is thick, coarse in texture, 
and of a dark color on the back, running to a dark slate 
color on the belly. It is but sparsely grown with coarse 
hair, and gives the appearance of being hairlels. The 
flesh is of a flavor between b�e( and pork, and is in 
great d.emand in Florida, where it is permitted by the 
Church to be eaten on Friday as fish. For this rea�on 
it is fast going the way of its unfortunate cousin, the 
rhytina-being destroyed ' in greater number/! than it 
can replace. Like its relative, too, it is easy to capture 
apd easy of access, going as it does into the inlets and 
estuaries to feed, and being obli�ed to seek the surface 
as often as every seven minutes to take in a fresh sup­
ply of air. 

The skeleton of the manatee offers a strong contrast 
to that of the wha·le8, in bein" much more 8trongly 

In ordinary swimming, the tail is used with a scull­
ing motion, but when d riven to its greatest speed the 
tail is twisted into a vertical position, carried up over 
the back and then brought back in the horizontal po­
sition with extraordinary force and elasticity. Then it 
is  carried under the body and back again in the same 
fashion, and so on. The result is a very high rate of 
speed, estimated by Captain J. W. Zellers, who has had 
a long exparience in capturing the animal, at not much 
less than twenty mi les an hour. The illustrations are 
from three of these creatu res, which Captai n Zel lers 
capturp.d in the Ind ian River inlet and brought to New 
York, where he exhi bited them in a sha llow tank in 
South Street, near Fulton Ferry. 

It has been commonl y supposed that the manatee 
will not live in captivity, but the experience with the 

three mentioned would see III to conclusi vel y prove the 
contrary. When seen by the writer they had all been 
in captivity for three months and showed no signs of 
distress. They ate well, even of unfallli l iar fuod , and 
gave no indications of suffering in any way. Their  do­
cility is rather that of stu pidity, though they are suf­
ficiently intelligent to approach when called at other 
ti llles than for feeding. The female when cailed by 
name would give faint  but unmistakable signs of recog­
nizing the voice of her keeper. 

According to Captain Zel lers, the manatee attains a 
length of 18 feet occasionally and a weight then of 
nearly or quite 3,000 pounds. The largest of his speci­
mens was 9 feet 2 inches in length and weigb�d some· 
thing short of 800 pounds. One of these specimens had 
been kept out of water for as long as seven days at 
a stretch, without any di�cernible evil effects. This is 
noteworthy from the fact that the manatee not only 
never goes on land voluntarily, but is unable to make 
any progression there. 

The mode of capturing the creature alive is  very sim­
ple, and well illustrates the facility with which it may 
be exterminated unless some steps be t�ken to preserve 
it. When a manatee is seen out in the water, a long 
and strong net is thrown out around it, and then the 
fj.shing schooner is made to beat back and forth until 
the animal is driven into the pet. As soon as that is 
a!lcomplished, care is taken to get the head or the 
frightened creature above water before it can drown, 
and then it is hoisted to the deck of the schooner by 
mean8 of tbe davit8. It makeli no Teliistanoe, all its 
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efforts being in the direction of stupid attempts to 
escape. 

If properly taken care of, there seems no reason why 
this animal should not take its place in our zoological 
gardens, and surely as the original mermaid it is im­
perative that it should be a part of the curiosities of 
the 'traveling menageries. 

• • -
BIRMINGHAM CABLE RAILWAY. 

Cable railways are now being introduced in England. 
We present herewith an engraving of the engines used 
for driving the Birmingham cable, for which we are 
indebted to the Engineer. This machinery has been 
made by Messrs. Tangye, Birmingham. 

The engines have jacke ted cylinders 24 in. diameter 
by 48 in. stroke, and run fifty revolutions per minute ; 
they are fitted with Jefferiss' automatic expansion 
gear. The piston rods, 4 in. diameter, are of steel ; 
the steam pi pes 6 i n. diameter, and exhaust pipes 8 in. 
diallleter. A main equilibrium stop valve is placed in 
a convenient position, so that the engineer can have 
full  view of his engines. Under each fly wheel a 

powerful steam brake is fixed, so that the engines can 
be stopped immediately any accident happens to the 
rope. The exhaust pipe from the cylinders has a by­
pass, by llIeans of which the exhaust steam, instead of 
going through the heater, can be utilized in the in­
jectors for feeding the boilers. 

The cros8heads are fitted with gun metal adjmtable 
soles ; the pins are of steel, but the connecting rods 
are of wrought iron. The fly wheels are 15 ft. 
diameter and 2 ft. in width ; they are made in two 
parts, secured together by turned bolts. They are 
turned on the face, and weigh about 8 tons each. 
The main shaft is of steel, and is 9)4 in. diameter at the 
bearings, which have wedge adj ustment and are in 
three rarts. The pinion on the main shaft is 5 ft. 4� 
in .  diameter, the large spur wheels are 13 ft. 11% in. 
diameter at the pitch line ; all these are in halves, 
planed and connected by the bolts. 

The barring arrangement consists of a pair of 
Tangye's vertical Archer engines, with cylinders 6 in. 
diameter and 7 in. stroke, which d rive a pinion geared 
into a spur wheel fixed to a shaft on which is a worm 
gearing into a worm wheel attached to a secondary 
shaft which can be coupled to either of the main en­
gine shafts ; and when the main engines are once 
started they throw the worm out of gear, and when 
once out of gear it is held there by a catch. Either or 
both engines may be thrown out of gear by means of 
clutches. The main pinion and the' large spur wheels 
are fixed to the shafts, but the large grooved p ulleys 

<&one.eponben�e. 
A. Letter Envelope Gum Mol.tener. 

To the Editor of the Scientific American : 
Referring to your article on page 224 of the SCIEN­

TIFIC AMERICAN for October 13, 1888, where you say, 
" Any one who closes a letter in the ordinary manner 
finds the lips soiled and a villainous taste left in the 
mouth," a convenient device for making it unnecessary 
for any one to ilse the mouth in closing a letter is as 
follows : Take an ordinary glass alcohol lamp, having 
a glass cover ; remove the metallic wick tube, fill the 
lamp with pure water and insert candle wick sufficient 
to close the opening, but allow sufficient moistu re of 
the wick to moisten envelopes. If the cover is kept on 
when not in use, it will remain clean for some time, and 
the wicking is easily replaced when it becomes soiled. 

However pure the gum on an envelope lIlay be, no 
one should venture to moisten it with the tongue or 
lips, because disease germs may attach themselves to 
the cleanest gum.. HENRY B. BAKER. 

Lansing, Mich. ,  Oct. 16, 1888. 
.. I e  . ..  

Burner. Cor Lamp_A. Su�gestlon. 

To the Editor of the Scientific American : 
Will you please call the attention of those brass 

workers who furnish the burners of our kerosene 
l amps to a defect in their construction, the difficulty 
of rubbing or cleansing the lower surface, owing to the 
way they are constructed or put together. Civilization 
is, in great degree, a question of light, light is a ques· 
tion of combustion, combustion of draught. The 
draught in a kerosene lamp is, of course, through the 
holes in the perforated brass plate. Even when the 
plate is kept tolerably free from accumulations of dust, 
l int, and particles of the burnt wick, a film of oil is 
sure to form, which extends over the holes, and in great 
part closes them, unless it is carefully removed. A dull, 
red, $Doky light is the result, owing to imperfect com­
bustion. The cleansing is best done by rubbing with 
dry paper. But it is always troublesome to cleanse 
the under side, as burners are now constructed, either 
with paper, or cloth, or by machinery, owing to the 
rivets and the roughness of the brasswork. The film 
of oil is the consequence of evaporation from the wick 
�nd condemation on the cold metal. Consequently, 
sOllle convenient way of covering the wick to prevent 
this evaporation, when the lamp is not in use, would 
be a valuable improvement. 

HENRY U. SWINNERTON, Ph. D. 
Cherry Valley, N. Y . ,  October, 1888. 

are made fast or loose by means of the clutches at the .. I • , .. 
ends of the spindles carrying them and the hand Our F uel Supply. 

wheels. 1'0 the Edit01' of the Scientific American : 

The rope driving pulleys for the Birmingham ser- In a recent number of the SCIENTIFIC AMERICAN 

vice are 10 ft. diameter, in halves, and are also pro- there appeared an article, selected from a deservedly 
vided with jaw couplings cast on the boss at one side. well known journal, upon the waste of anthracite at 
The periphery is grooved for the rope, and is lined our mines and the early exhaustion of its supply, in 
with compressed beechwood, held i n  position by seg- which the following startling statement is made : " At 
ments bolted on at one side. the present 1'ate of p1'oduction and present percentage 

The carry pulleys along the line are placed 28 ft. of waste in mining, our entire supply of anthracite coal 
apart ; the yokes are placed 4 ft. apart ; the radius of will last only 75 years." 
sharpest curve, namely, that at Collnore row, is 45 ft. However exaggerated, if at all so, the above state­
on a gradient of 1 in 20-28 ; a very awkward corner. ment may be, there is no reason to doubt, based as it 
The steepest gradients on the route, 1 in 20-Snow was upon statistics from data by the Geological Survey 
Hill. The permanent way of the extension to Hands· of Pennsylvania, that there is much truth in it, a.nd the 
worth, which will shortly be ·constructed, is  about 1% sooner measures be taken to stop waste at our mines, 
miles in length, and is also to be double line through- the better. 
out. But there is another v�ew to take of the fuel ques-

There is a 6 ton overhead traveler, which runs tile tion. In this utilitarian age economy in use forms an 
length of the building on beams supported at the side important factor, and in no material is this considera­
walls, and consists of two wrought iron end carriages tion· of more importance than in t4e coal we burn, es· 
mounted on wheels, two wrought iron girders, and a pecially when we regard the increasing demand for the 
compact lifting gear or crab fixed at one end, so that article in our works of industry, including those con­
all Illotions can be worked from the side. The crab is nected with commerce and travel ,  and last, not least, 
self-sustaining, and the weight can either be lowered when we reflect upon the necestiities of the poor, to 
by pul l ing the chains or releasing the brake. The whom cheap fuel and an economical use of it is a seri-
span of the traveler is 37 ft. 9 in. . ous matter. 

,. '  . .  ., 
A Snake Siphon. 

Old Sergeant Subers relates the following as strictly 
true, and says it can be vouched for by forty of the 
most influential citizens of East Macon : 

Out on the plantation of Mr. J. G. Evans, near 
Macon, there are a great many moccasins, especially 
about the mill pond.  One little pond near the mill is 
a favorite resort, and they congregate in great num­
bers about it .  It is supplied by the rains, and last 
SUlIl lller, during the protracted drought, it went almost 
dry, with a great number of snakes to mourn the loss 
of the water. The snaKes did not like to be evicted by 
d ry weather, 80 they crawled out in single file from the 
l i ttle pond that lay below the level of the mill pond. 
When the first snake, or leader, had reached the water 
of the m ill pond a halt was called, and each snake pro· 
ceeded to s wallow the tail of the snake in front of him, 
until each mouth was filled with a tail, and then every 
snake in the long line proceeded to shed its skin and 
crawl out. The shed skins formed a long length of 
hose, which, acting like a siphon, drew the water from 
the mill pond and filled the little pond, and, what is 
better, kept it  full all suwmer.-Macon Telegraph. 

Now the question arises, Do we economize in the use 
of our fuel to the extent we might do ? That there is 
much heat wasted in the combustion of fuel by our 
present methods is certain. Take our stoves and fur­
naces for domestic purposes by way of illustration. 
How much heat is lost by absorption in thesll struc· 
tures themselves, especially in cast iron stoves of a 
heavy construction decorated with senseless ornaments, 
and from which radiation is too slow or imperfect to 
be appreciable ! How much, too, is wasted by pipes 
conducting the heat to where it is needed, by radiation 
in d irections where it is not felt, by escape of the heated 
gases and smoke up the chimney, and by an imperfect 
combustion of the fuel itself, as also in various other 
ways ! We have often heard of smoke-consuming fur­
naces as applied to steam boilers. Cannot some of 
your readers devise a smoke and gas consuming stove 
or heater that will render all connection with the chim­
ney, except for the purpose of draught upon starting a 
fire, if even then, unnecessary ; tpat will sta�d out in 
an apartment and do its duty in an isolated manner, 
possibly dispensing with' chimneys to our houses ; that 
will quickly radiate the heat generated within it ; and 
that in the combustion of its fuel will leave rio cinders 

to be wasted or to be burned over again, but will ab­
stract, once for all, all the available heat to be derived f 
A new depa.rture may be necessary to accomplish these 
results, or most of them, but generally important and 
profitable inventions are made by deviating from the 
beaten track. 

Again, as regards fuel itself. If coal is shortly to be­
come scarce and dearer, then substitutes must and will 
be found. There have been n umerous attempts in this 
direction already, including the use of various combus­
tible materials and binders with coal dust : gas, mainly 
used for illuminating purposes, obtained from water, 
which, strange to think, is composed of but two ele­
ments, one of which, in its �aseous state, when 
mixed with or exposed to atmospheric air, is one 
of the most inflammable materials in nature, and the 
other the most active supporter of com bustion ; various 
oils, too, and different materials ; but none of these, so 
far, has been able to supply the want. Other avail­
able substances, however, may be found, or some che­
mical mixtures be discovered which, either alone or 
in connection with ordinary fuel, will accomplish t h e  
desired result. N o  o n e  would object t o  t h e  adultera' 
tion of coal, especially the free-burning kind, i f  the 
foreign matter added improved and economized the 
com bustion of such fuel. We live in an age of pro�ress 
and surprises, and there are chemical substances, both 
solid and fluid, which by being simply brought in con­
tact produce heat ; powders, too, which take fire on ex­
posure to the air, and various materials that ignite and 
give out heat under the sligh test provocation. 

Wha.t is to be the fuel of the future would be a diffi· 
cult question to answer, but the vast im portance of the 
subjectti I have broached makes theL'1 worthy at least 
of serious consideration. ENQUIRER. 

Newark, N.  J., Oct. 12, 1888. 

The Mean Composition. 

MM. Yvon and Berlioz havll published (Rev. de Med. , 
Sept.) a series of tables of the analysis of normal urine. 
Their observations were very numerous, and made on 
healthy adults, male and female. Their results are con­
trasted with those of other authors, and in each case 
they give the maxima and minima, as well as the 
means. The latter are summarized thus : 

Male. Female. 

Volume (cab. centim.). . . . . . . . . • .  . . . . . . . . . . .  1360'0 1 100'0 
Density (sp. gr.) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10'Z2'5 1021'5 

Urea (in grmij.) per liter . . . . . . . . . . . . . . . . . . . . 21'5 IP'O 

per 24 honrs . . . . .  _ . . . . . . . . .  26'5 20'5 
Uric acid (in grms.) per liter. . . . . . . . . . . . . . .  0'5 0'55 

., per 24 hours . . . . . . .  . .  0'6 0'57 
Phosphoric acid (in grms.) per liter . . . . . . . .  2'5 2'4 

per 24 hours . . .  3'2 2'6 
Thus, with the exception of uric acid, the amounts are 
higher on each head among males than among females; 
but with uric acid the quantities eliminated are almost 
precisely the same for the two sexes. MM. Yvon and 
Berlioz desire also to correct, as resulting frolll these 
observations, the proportionate quantities of urea and 
uric acid given in their Manual of Urinary Analysis, 
which should be as 40 : 1 instead of 30 : 1 ; and of urea 
and phosphoric acid, which should be as 8 : 1 instead 
of 10 : 1. 

.. . . , .. 
Etrect oC cotree. 

Dr. Dumont, of Louvain, has undertaken a series of 
researches on the effect of coffee drinking on the urine, 
from which it  appears that, though the diurnal quantity 
of urine is  not seriously interfered with, the com posi­
tion undergoes a very decided change. Dr. Dumont 
kept the subjects of his researches for some days on 
ordinary diet, the constituents of which were deter­
m ined. During part of the time only was coffee added, 
the quantity being th ree cups-corresponding to about 
two ounces of roasted coffee-per diem. By regular 
and careful analyses of the urine, it was fonnd that 
d uring the days when coffee was taken the urea passed 
was increased by about seventy·five grains. The effect 
on the urea was produced immediately  the coffee was 
commenced, and as soon as it  was omitted the quan­
tity of urea returned to that which it had exhibitec'. 
previously. 

.. I . . .. 
Cotton Fabric a S ubstitute Cor J u te Cor Bale 

Cover •• 

The new plan of using a cotton fabric for covering 
cotton bales, instead of j ute, is finding favor at the 
South. The cotton cover, it appears, is the most eco­
nomical, the saving being equivalent to a gain of 16 
lb. of cotton per bale, as follows : 

Difference of weight saved by using cotton fabric . . . . . . 8 pounds. 

Saving by the better protection of thiB new fabric, at 
least . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 pounds. 

Cotton saved which is now lost by sticking to j ute 

bagging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 pound. 
Value of second hand cotton bagging, less value of 

second hand j ute bagging. . . .  . . .  . .  . . . . . . . . . . . . . . . .  3 pound •. 
Saving by use of cotton, on account of ineurance, at 

least equivllient to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 pound. 

Total. . . .  . . .  . . .  . .  . .  . . . .  . . .  . . .  . .  16 pound •• 
The Maginnis Mills, of New Orleans, and the Lane 

Mills, of New Orleans, allow ten pounds extra weight 
on every bale of cotton covvl'ed with thlil nvw Gotton 
bagging. 
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Adnlteratlon of Condiment.. JUCROBCOPICAL NOTES. 

The microscopist of the Department of Agriculture, At a recent meeting of the microscopicai llection of the 

zSI 
and the objects are retained in the bottle. Mr. Helm 
said that the hooked knife (which we have shown in 
the engraving) was of  great utility in cutting and flsh­
ing out parts of aquatic plants and submerged branches 
and roots, which are often teeming with microscopic 
life. G. M. H. 

Prof. Thomas Taylor, has begun an examination of the Brooklyn Institute, Dr: S. E.  Stiles, of Brooklyn, New 
condiments of commerce for the purpose of ascertaining York, exhibited samples of a new wax cel l, and demon­
which of them ara ad ulterated, the methods and extent strated the method of constructing the cell and mount· 
of the adulteration, and of d iscovering methods by I ing objects therein. 
which the consllmer may detect impure articles. The cell is so simple in construction, so beautiful in 

The first article treated was pepper, and the method appearance. and so effective, that we ill ustrate the A G o o d  Cement Cor Varlon. Pnrpo.e •• 

of the investigation is here briefly described. A section method , and give a brief description of it for the bene- Very often a form of cement iil required around shops 

of a pepper corn is placed under a microscope and mag· flt of our readers. and mills for filling cracks in stone or brick work. 

ni fied one hundred and fifty diameters. Its appearance Sheet wax, such as is used by the makers of artificial New factories, especially, often develop awkwlll'd 

is carefully noted and photographed, and a drawing in flowers, is  the material employed in the construction of cracks between the window frames and the brick walls, 

colors is made, showing exactly how it looks. The pure this cell_ Three or four sheets of different colors are and d uri ng the cold months the air entering here will 

powder of pepper eorns is then treated in the same largely red uce the coal pile. The American Wood 

way, and, from a com parison of the image of this with 1 Worker suggests the following : 

that of the section, t.he changes caused by grinding Procure a lot of paint, old pai l l  t if possible, from a 

may be noted. The next step was to examine speci· dealer, the skins forming on top of the paints, settl ings 

mens of the pepper of com merce to ascertain if it pre- from the bottom of paint pots, and, i ll fact, any refuse 

sen ted the same appearance as the pure pepper already 2 which contains oil, zinc, or other mineral body may be 
photographed and drawn. In a majority of cases it did / ... " used for the purpose. 
not, the  differences being so striking as to mark it as Reduce this mass, especially if hardened from con' 
an entirely different article. tin ued standing exposed to air, to the consistency of 

P rofessor Taylor has ascertained that the substance cream by soaking in some cheap oil. Heating may be 
used in adu lterating pepper is the seed or stone of the resorted to if the hard paints cannot otherwise be soft· 
ol ive. These are obtained in large quantities from the enfld. 
olive oi l  factories, and ground up with the pepper When the whole has become soft enough to be 
corns, the extent of the adu lteration being in some stirred into a homogeneous mass, more oil may be added 
cases as great as fifty per cent. and the whole worked through a sieve and then run 

No method of popularly detecting adulteration of through an ordinary paint mill. 
pepper has yet been found. In  bulk the pure pepper is A q uantity of common whit.i ng is next to be worked 
darker in color than that to which olive seeds have into the oil and paint, much in  the way as when ordi· 
ueen added : but the difference is so slight that no per. nary p utty is to be made. The thickness of this putty. 
son ;  unless possessed of a sample to C0mpare with, as Wfl may now call it, should not be as dense as when 
would be able  to discover an y d ifference.-Science. Fig. I.-MAKING THE WAX CELL. used for glazing . 

• , • • •  When t.he whiting has been thoroughly mixed in 
Sonorons Saud. pressed together by the thumb and finger to cause and the mal's well worked over, add a quantity of good 

At the last meeting of the  New York Academy of them to adhere, and a square of the combined Portland cement, sufficient to bring the putty to con' 

Sciences, Dr. A. Julien and Prof. H. C .  Bolton gave a sheet thus formed of sufficient size for a cell is cut out sistency which will enable it to be handled readily. 
report of the i nteresting results of their long continued and pressed upon a glass slide. The slide is then placed When in this state, the putty may be worked in to 
researches on sonorous sands. The cause of this re- upon a turn table, as show n  at 3, Fig. 1, when, by the cracks in brick or stone work much as ordinary putty is 
markable phenomenon, which was first known to occur dextrous manipUlation of an ordinary penknife, the used when allowed to set and harden, and it will be­

in Arabia, has long been a mystery. In course of time wax is cut into a circular form, an d the center is cut corne nearly as hard as i ron, impervious to moisture 
many other locali t ies in which sonorous sands occur l out to the required depth. If t�e cell is to . contain a and any reasonable degree of heat. 
became known, and, i n  fact, it may be found almost , 

tran�parent or tr�nslucent obJect, the entlr� central .. 4 • • .. 

every where on beaches and in deserts. 'l'he authors portIOn of the wax IS removed, as shown at 2, FIg. 1 ; but Adnlteratlon a s  Defined In Law. 

col lected samples from al l  parts of the world, and on if a ground is required for the object, one or more layers According to the Massachusetts Adulteration Act, an 
close examination, found that all sonorous sands are of wax are allowed to remain. A portion of the upper article of food is deemed to be " adulterated " within 
clean ; that no d ust or silt is found m ixed with the layer of wax is removed to form a rim for the reception I the meaning of the act : 
sand ; that the d iameter of the angular or rounded of the cover glass. Where a black ground is required, " 1. If any substance or substanceil have been mixed 
grai ns ranges between 0'3 and 0 '5 of a millimeter ; and a small disk of black paper is pressed upon the lower with it so as to reduce or lower or inj uriously affect its 
that the material may be siliceous, calcareous, or any layer of wax. The final finish is given to the cell by a quality or strength. 
other, provided its specific gravity is not very great. coating of shellac varnish, applied while the slide is on " 2. If any inferior or cheaper substance or substances 
When these sands are moistened by rain or by the ris· the turn table. These cells are very quicldy made and have been su bstituted wholly or in part for it. 
ing tide, and the moisture is evaporated, a film of con- have the finished appearance of a cell formed of differ- " 3. If any valuable constituent has been wholly or 
densed air is formed 011 t.he surface of each grain, which ent colored cements. in part abstracted from it. 
acts as an elastic cushion, and enables the sand to vi- Mr. Stephen Helm, of the Royal Microscopic Society, .. 4. If it is an imitation of, or is  sold under the name 
brat-e when disturbed. I n  sands mixed with silt or who is also a member of the microscopical section of of, another article. 
dust, these small particles prevent the formation of a the Brooklyn Institute, described a simple and very .. 5. If it consists wholly or in part of a diseased, de· 
continuous air cushion, and therefore such sands are efficient method of gathering pond li fe, and exhibited composed, putrid, or rotten animal or vegetable sub· 
not sonorous. If this theory be correct, sonorous sand the implements, as well as a large quantity of IllJl.terial stance, whether manufactured or not, or, in  the case of 
must become mute by removing the film of air. Ex· secured by his method. The objects are gathered by milk, if it is the product of a diseased animal. 
periments of the authors prove that by heating, rub· means of a wide·mouthed bottle clam ped in  tongs at- .. 6. If it  is colored, coated, polished, or powdered, 
bing, and shaking the sand is , . killed." All these ope· tached to a lo�g ha�ldle, cane, or even a fishing rod. whereby damage is concealed, or if it is made to appear 
rations tend to destroy the film of air condensed on the By means of thIS deVlc� mud can be removed from the better or of greater val ue than it really is. 
surfaces. On the other hand, samples of sonorous sand I . . 7. If it contains any added poisonous ingredient, or 
were exhibited which had been kept undisturbed for any ingredient which may render it inj urious to the 
many years. They had retained their sonorousness but, health of a person consuming it. " 
after having been rubbed for some time, became almost _ , • I .  
mute. The theory advanced by the authors appears '('he .Anneallne oC Tool •• 
very plausi ble, and will be firmly established w hen they Some tools, such as circular cutters, files, etc. , after 
succeed in making a sonorous sand.  Thej.r experiments tl:ey are forged into the shape required, must have 
in this line have not yet been completed, but promise teeth cut into them. Before this can be success· 
fair success.-Science. fully accomplished a preliminary process is  necessary . 

• , • I .. Hammering or forging the steel into the shape required 
Tile Commercial Val u e  oC Old Boot. and Shoe.. will have hardened the steel to such an extent as to 

The Journal of the Constantinople ChB-mber of Com· make the cutting of teeth into it im possible or diffi-
merce describes the industrial uses of old boots and cult. It must, consequently, be annealed. This process 
shoes wh ich are thrown out into the st.reets or into ash is a double process. The steel must be reheated as 
pits. After being collected, they are ripped open, and carefully as before, and afterward cooled as slowly as 
the If'ather is subjected to a treatment which renders po�sible. Many tools are only required to be hardened 
it a pliable mass, from which a kind of artistic leather on a small part of their surface, and it  is im portant 
is derh·ed. This, in appearance, resembles the tinest that the unhardened parts should po�sess the maximum 
Cordo va leather. In the United States patterns are amount of toughness with the ul inimum alllount of 
stamped on this, while in  France it is  used to cover brittleness that can be attained. These t.ools can also 
trun ks and boxes. The old boots and shoes are also be annealed after they are forged. The process of an-
treated in another way, by which they are con- ne!l.ling, or slo w cooling, leaves the steel cross·graiued, 
verted into new ones. The prisoners in Central France Fig. 2.-IMPLEDNTS FOR GATHERING MICROSCQPIC gives it its maximum of ductility, aud causes it, in fact, 
are employed in this way, the old shoes coming chiefly OBJECTS. to approach the properties of lead.-The b'onmongel' 
from S pain. (London). 

They are taken to pieces as before, the nails being all bottom, the stems and leaves of aq uatic plants can be ---------... , ....... ,-4._-----

removed, and the leather is soaked in water to soften scraped so as to remove animalcules, and objects can ('he E n gU"h Fa.t Train Keeord. 

i t. The u p pers for child ren's shoes are then cut from be readily dipperl from pools and shallow places. To During t.he recent rai lway racing to Edinburgh and 
it. The soles are also used, for from the smaller piecf's concentrate the materlal.  Mr. Helm elll ploys a wide· Glasgow, the Northeastern Com pan y made no change 
of the leather of the old soles the so·called Louis XV. llIouthed bottle or jar p rovided with a perforated cork, in their engines ; the regular engines that had been on 
heels for ladies' shoes are made, while the soles of in  which is inserted a funnel for recei ving the material , the Scotch service were used all the time, and in nearly 
children's shoes are made from the larger and thinner and anothflr funnel is inverted and placed within the all cases these were compound engines. They had a 
pieces. The old nails are also put to use, for by means jar or bottle, with its nozzle extending upward through pretty heavy train throughout, and well fllled with 
of magnets the i ron nails and the tacks and brads are the stopper. Over the lower end of this funnel is passengers and luggage. On the last day of the accele­
separated and sold. The contractors of the military stretched a piece of thin m uslin, and to the upper end is rated running, they ran into Edinburgh th irty·four 
pl'ison at Montpellier say that these nails alone pay for applied a short piece of rubber pi pe which is retained . minutes before time ; the run was done from Newcas­
the old shoes. Nothing now remains but the scraps. in a curved position by a thread tied around the neck tie to Edinburgh-125 miles-in 128 Ininutes. by com­
and these have also their value, for they are much sought of the bottle. The material gathered is poured iuto pound engine No. 117. This is  at the rate of 1Si '6 mile� 
after by certain specialists for agricultural purposes. the funnel. the water escapes through the strainer, for the whole run, and beats the record. 

© 1888 SCIENTIFIC AMERICAN, INC.



ENGINEERING INV1i:NTION8. 

An improvement in railroads has been 
patented by Mr. Robert P. Faddis, of Socorro, 
New Mexico. This invention covers a succession 
of metallic frames or "ribs fitted to receive the rail 
seats, connections between the frames or crihs arranged 
opposite each other, and also connections between the 
rail. held in the opposite frames or cribs. 

A car brake has been patented by Mr. 
John Walsh, of Mansfield, Ohio. The invention con· 
sists of a lever connected with the brake mechanism, 
and also pivotalIy connected with a buffer held to slide 
10ngitudinalIy on the under side of the car, and engaged 
by a wei.ghted lever held on a car to be coupled, it being 
specially intended to appiy the brakes automatically 
when two cars come together for coupling. 

j'citutifi c �tutricau. 
eating the timet! of collection, lind operated by tit. 1 
door through which the mail matter is removed. th. 
improvement providing for conveniently preventing 
the operation of the indicator by the door when not 
desired. 

A vibrating propeller for boats has 
been patented by Mr. Daniel B. Rowland, of Monnt 
Shasta, Cal. Propelling blades to the rear of the boat 
are pivoted to a bar movable in the direction of its 
length, the blades closing against the bar moving in 
one dir"lction, and being extended by the resistance of 
the water when the bar is moved in the opposite direc· 
tion. 

The charge for Insertion under tht8 head is 0n6 lJollar 
a line jor each insertilm ; alxntt eight word8 to a lint. 
Adverti8e1nents must be rece;ved at pulilicafilm office 

as early as Thur8day morning to appeal' in newt issue. 

Canadian mannfacturing firm want patented article to 
manufacture in Canada. One now being manufactured 
in United 8tates preferred. Address G. H. A., P. O. box 
ns, New York. 

$35 for 26 vols. SCI. AMERICAN, 1�. Debts col· 
lected on percentolle. Tbleler, lawyer. 357 Schermer­
horn St., Brooklyn, N. Y. 

Will  sel l  or  manufacture in part.nership wrought iron 
grindstone hanger patent. D. O 'Leary, San Bernardino, 
Citl. 
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lod& lolution, or with chloride of lime follOwed h!" 
washing, are among the treatments we wonld suggest. 
One of the three wlll nndoubtedly do the work. 

(3) H. E. A. writes : '1'0 what extent is 
water compressible ? A friend of mine says that water 
is compressible to about half Its volume. He says that 
he experimented by filling a section of pipe to Its fu 11 
capacity, and that he forced in a further (measured) 
qnantity of % the full capacity of the pipe, and claims 
that this was owing to the compressibility of water. A. 
Water is slightly compressible, but it is doubtfu l if a 
pressure has ever been produced by man, or could 
be produced with the materials at his command, 
which would compress water more than an infinltesi· 
mal amount. Thus 1\ pressnre of one atmosphere will 
compress water about five one hundred·thousandths of 
its volume. Your friend's experiment was incorrectly 

� . .  

A piano pedal manual attachment has 
been patented by Mr. Hartwell R. Moore, of Norwalk, 
Ohio. This invention provides pedal levers to be at­
tached at pleasure, and especial ly adapted for an up· 
right piano, to enable the performer to play the base 
with the foot, and thus secure organ pedal practice, the 
attachment not int.erfering with the appearance or 
action of the piano. 

All  books, app., etc.,  cheap. School of Electricity, N. Y. performed. 
AGRICULTURAL INVENTION, 

A combined harrow, planter, and roller 
attachment for plows has been patented by Mr. 
Samuel B. Smith, of Salt Lake City, Utah Ter. A 
rolIer is applied to the rear end of the seed· box carry· 
Ing frame, and adapted to actuate the seed slides, the 
frame having harrow teeth on its under side, while 
there is  an adi ustably applied dranght connection be-· 
tween the attachment and plow. 

• • •  

MISCELLANEOUS INVENTIONS. 

An im proved freezer has been patent­
ed by Mr. Theodore L. Delpy, of Paris, France. This 
invention covers a mechanism for agitating the freezing 
mixture and a liquid to be frozen in a suitable com­
bined apparutus, while it is also specially adapted for 
cooling bottles, meat, and other articles. 

A n ut lock has been patented by Mr. 
Aaron C. Vaughan, of Shane's Crossing, Ohio. It con. 
sists of a concavo-convex nut, thin enough to have 
some spring, with a round threaded hole in the center, 
and an adjoining circular segmental hole cut entirely 
through the nnt and opening into the bolt hole. 

A writing pen has been patented by 
Mr. Conrad Seabaugh, of Austin, Texas. This inven· 
tiou provides a thimble·like sleeve, adapted to be 
easily applied to the index or forefinger, whereby pen 
holders may be dispensed with, the thimble to be made 
in various sizes, to fit a large or smalI finger. 

A walking cane has been patented by 
Mr. George H. Coursen, of Baltimore, Md. This inven· 
tion covers a novel construction whereby cigarettes and 
matches may be safely and conveniently contained and 
carried in an ordinary walking stick. 

A lighting attachment for mirrors has 
also been patented by the same inventor. The inven­
tion provides a device specially adapted for use in con­
nection with adjnstable mirrors, whereby a lamp or 
candle will be retained in a vertical position when sup· 
ported by the device, regardless of the angle :or incli· 
nation in which the mirror may be placed. 

An indicator for doors has been pa­
tented by Mr. John D. Vail ,  of Blairstown, N. J. It  i_ 
a device for attachment to a door, to indicate whether 
8 room is vacant or occupied, the invention covering 
no,'el features of construction and being an improve. 
ment on a former patented invention of the same 
inventor. 

A portable extension ladder has been 
patented by Mr. Simeon Piche, of Lake Linden, Mich. 
This invention provides a light and strong construction, 
whereby a ladder may be quickly and conveniently 
elevated and inclined toward the upper stories of a 
building, the device being one which may be utilized as 
a fire escape. 

A razor caster, for holding a barber's 
outfit of razors and shears. has been patented by Mr. 
John B. Parker, of Wardner, Idaho Ter. It consists of 
a frame baving a series of radial wires, a marginal wire 
or ring, and an elastic band, in connection with a 
hollow conical shaped base, the construction being 
simple and inexpensive. 

A wagon brake has been patented by 
Mr. William H.  McCowan, of Watertown, Ohio. The 
parts are s<) located as to bring the brakes in II con­
venient position to have a short range of movement in 
front of the wheels, the construction affording a strong 
leverage, and requiring bnt l ittle power and a slight 
movement of the brake lever, while avoiding rattling 
and jar. 

An ore roasting furnace has been pa­
tented by Mr. Albert C. Johnson, of Wilmington, Del . 
It is for desulphuri zing copper ores, iron pyrites, 
gold·bearing sulphurets and other ores, and is provided 
with different compartments in which are placed rak· 
ing bars of novel construction, the ore to be gradually 
moved from one compartment 1.0 the other and agit.ated. 
in each compartment by the raking teeth or fingers, 
which also impart an outward or inward motion to 
the ore. 
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TABLE OF CONTENTS . 

1. Elegant plate, in colors, of a snburban dwelling 
costin!; eight thousand five hundred dollars. Floor 
plan8, sheet of details, etc. 

2. Elegant plate, in color8, of two cottage8 costing 
twelve hundred and sixteen hundred dollars, re­
spectively. Sheet of details, fioor plans, etc. 

3. A residence at Richmond Hil l ,  N. Y., lately built, at 
a cost of ten thonsand dollars. Perspective and 
fioor plans. 

4. A d w elling for three thousand five hundred dollars. 
Floor plans and perspective. 

5. Villa at Fontainebleau-M. E. Bru nnariu_, architect. 
Cost, eight thousalid six hundred dollars. Floor 
plans and perspecti ve. 

6. View of the new Protestant church at Lyons, 
France. Cost, eighty thousand dollars. 

�'uel oil burners. A. E. Jenkins, Scranton, Pa. 
Private line telephones. See illustrated adv . ,  page 237. 
JU8t Published-E lements of Electric Lighting, in-

cluding electric 2eneration. measurement. storage, and 
d istrIbution. By Phi l lip Atkinson, A.M., Ph.D., author 
of Elements of Static Electricity. 260 pages ; 104 illus­
trations. Price, $1.50. For sale by Munn & Co., 861 Broad­
way, New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modem design. New Haven Mfg. Co., New IIaven, Conn. 

Pra.tt &: Letchworth, Buffalo, N. Y., 
solicit corr.espondence relative to manufacturin2 spec .. 
ialties requiring malleable gray iron, brass. or steel c�st .. 
ings. . 

Snpplement Catalogne.-Persons In pnrsuit of infor· 
maUon of any special engineering, mechanical, or sCien­
tlllc subject, can have catalogue of content. of the SCI­
.NTIlI'IC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracin� 

the whole range of enll'ineerinll', mechanics, and physical 

Iclence. Address Muon & Co .. Pnblisher., New York. 

For the latest improved diamond prospecting drill.,  
addre •• the M. C. BullOCk Mfll. Co., Chlcal/o, 111. 

Nickel Plating.-){annfacturers of pure nickel an· 
odes, pure nickel salts, polishing compOSitions, etc. t100 
.. lAttl£ Wonder." A perfect Electro Plating Machine. 
Agents of the DOW Dip ]�acquer ({ristaJ ine. Complete 
outOt for plating, etc. Hanson, Van Winkle & Co., New­
ark, N. J .. and 92 and 94 Liberty St .. New York. 

Perforated metals of all kinds for all purposes. The 
Robert Aitchison Perforated Metal Co . •  ChicRJ{O, 111.  

Link Belting and Wheels. Link Belt M. Co., Chicago. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N . •  J 
The Holly Manufacturmg Co., of Lockport, N. Y., 

will s�Dd their pamphlet, describing water works ma­
chinery. and containing reports of tests, on appJication. 

Lockwood's Dictionary of Terms used in the practice 
of Mecbanical Engin eering, embracing those current in 
the drawinll office. pattern shop, foundry, fitting, turn­
fnJl. 8mith's and boiler shop, �tc., comprising over 6,OCIO 

definitioDs. Edited by a foreman pattern maker. 1888. 
Price. $3.00. For sale by Munn &. Co., 361 Broadway, New 
York. 

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

Safety Elevators, steam and belt power ; q uick and 
smooth. The D. Frisbie Co .. 112 !,iberty St .. New York. 

Tight and Slack Barrel Machinery a .pecialty. John 
Greenwood & Co .. Rochester, N. Y. See illus. adv., p. 28. 

7. Page of engravings showing the house at Stratford- For best quality, order your steel castings from the 
on-Avon in which Shakespeare was born-Anne Buffalo Steel Foundry, Buffalo, N. Y. 
Hathaway's cottage, near Stratford·on-Avon- Wrinkles and Recipes-Compiled from the SCIEN' ;;!:!:y 

i;h�:��;d�;�e
or!����!;:�f '��:�; ���!:: �����s:��:����;ec���!I;�:

i
;h: ".!:;:����It�':':::�����· the mothe r of Shakespeare-Old Elizahethan the farmer, and the housekeeper. Illustrated colored 

house, Stratford, showing' the domestic architec- frontispiece. Edited by Park Benjamin, Ph.D. Third 
ture of the time of Shakespeare; edit ion . Price, $2.00. For sale by Munn & Co., 361 Broad, 

8. The chancel, Holy Trinity Chnrch, Stratford.on way, New York. 
Avon, showing the Shakespeare memorial bust and Band saws, with tipping table. All kinds woodwork· 
tablet, and the stained �lass window, the gift of ing macbinery. Rollstone Machine Co .. �'itchburl<, Mass. 
American visitors. Belting.-A good lot of second hand belting for sale 

9. A suburban villa lately built at Sound View Hill, cheap. Sam;]el Roberts, 869 Pearl St., New York. 
Long Isiand Sound, near New York. Perspective Self-clinching & Wi lson's hook in one fastener. Tal· 
view and fioor plans. Cost, five thonsand eight cott's combination patent belt hooks. Providence, R. I. 

hundred dollars. Duplh Steam Pnmps. Volker & Felthouscn Co ..  Ruf-
10. Design for a cottage hy S. W. Whittp,more, archi- talo, N. Y. 

tect, Brick Church, N. J. Perspective and fioor W-send for new and complete catalogue of ScientIfic 
A scallop turner has been patented by plans. Cost, three thonsand five hundred doll ars. and other Books for sale by Munn & Co .. 861 Broadway, 

Mr. William D. Hal I ,  of Beloit, Wis .  This invention 11. A Queen Anne cottage in Rochelle Park, New New York. Free on application. 
covers a novel construction of machine, to facilitate RochelIe, N. Y., costing live thousand six hun· 
various kinds of sculIop work or beading, e.pecialIy dred dolIars. Plans and perspective. 
adapted for turning out the scallops on the fiies of 
button boots or on gloves, or turning .ont · the fingers of 
gloves, etc. 

A coal drill has been patented by Mr. 
Warren C. Johnson, of Oskaloosa, Iowa. A sleeve is 
interposed between the sliding supports of the drilling 
apparatus, and a bolt passed through the snpports and 
sleeve adapted to clamp the supports against the side 
bars of the frame of the drill, whereby the dri l l  may he 
clamped at any desired elevation by tIghtening a bolt. 

The man u-facture of sodium forms the 
subject of a patent issued to Mr. Henry S .  Black· 
more, of Mount Vernon, N. Y. It consists in mixing 
together calcium hydrate, ferric oxide, sodium car· 

· bonate, and carbon, heating in a chamber, aml col l ect· 
· ing and condensing the vapors, mixing In proportions 
· and proceeding after a manner descrIbed. 

A belt clasp has been patented by Mr. 
Louis Sanders, of Brooklyn, N. Y. It is for use on 
belts usnally worn by men and women. and is designed 
to  effect a saving of the belt material, the device being 
ouch that no lap Is necessary with its nse, w1:ile a belt 
Of any thickness may be easily adjusted and firmly 
retained in anY,desired position. 

A door bell has been patented by Mr. 

12. An English double house of moderate cost. Per· 
spective and fioor plans. 

13. Design for the Duqu�sne Clnb House, by Heins & 
La Farge, architects, New York. 

14. Miscel laneous contents : A new regimental armory, 
New York City. - Ventilating pipes. - National 
Zoological Park.-Lime from oyster shells, show. 
in!!: pit for burning .hells.-Roman road constrnc· 
tion .-Beauty of the larch.-Sewage disposal in 
Great Britain . - Orchids, ilIustrated.-Test of fire­
proof wire lathing.-A clematis porch illustrated. 
-Some ways of using tbe Virginia creeper, ilIus· 
trated with 3 figures.-Feeding coal to the fire.­
Wood that will not blaze.-Fall of a stone church 
tower.-A rnined city in Texas.-Loofah as a 
substitllte for sponge. - A California farm.­
Defects in plumbing in the Maine Insane Asylum.­
An improved reversible shaper, iIlustrated.-Im­
proved hand and foot power saws, iIIustrated.­
Practical hints on disinfection. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cenlB. Forty large qllarto pages, eqllal to about 
two hnndred ordinary book pages ; forming, pr"cti· 
cally, a large and splendid MAGA�INE OF ARCHITEC' 

TURE, richl y adorned with elegant plates in colors and 
with fine engravings, ilI lIstrating the most interesting 
examples of Modern Architectural Construction and 
allied snbjects. 

HINTS TO CORRESPONDENTS. 
Name. and Add re." must accompany all letters, 

or no attention will be paid thereto. This is for our 
informat!on, and not for publication. 

Reference,. to former articles or answers should 
give date of paper and page or number of question. 

I n q n l rle,. not answered in reasonable time should 
be repeated; correspondents will bear in  mind that 
some answers require not a little research, and, 
though we endeavot. to reply to all, either by letter 
or in this department, each must take his t11rn. 

SI. ecla) W ritten I n formati o n  on matters of 
personal rather than general interest �annot be 
expected withont remuneration. 

SclentUlc American S U I' p l e m e n tll referred 
to may be had at the oUice. Price 10 cents each. 

Book,. referred to promptly supplied on receipt of 
prICe. 

Min erai .. sent for examination should be distinctly 
marked or labeled. 

(1) J. H. M. writes : I have a plunge 
battery with solution of bichromate· of potash, oil of 
vitriol, and water. It works, decomposing water for a 
minute, and then stops. What is wrong with it, and 
how would you rectify it ? A. You will get much bet 
ter results wIth two cell.. Your E. M. F. i s  too low, 
and now is reduced by polarization. 

(�) W. C. M.-For. bluing gun barrels 
by staining : Dissolve 4� ounces hyposnlphite of soda 
In 1 quart water, also 1M onnces acetate of lead in 1 
quart water. Mix the two solutions and bring to a boil 
in  a porcelain dish or stone pot. Clean the gun barrel 
free from grease, oil, or varnish, warm the barr€l and 
smear with. the hot solution, nsing a piece of sponge 
tied to a stick. When color develops wash and wipe 
dry, finish with boiled l inseed oil. You will find the 
receipt for browning gun barrels, ns per U. S. Ordnance 
Manual, in SCIENTIFIC AMERICAN, December 5, 1885, in 
No. 18 of Notes and Queries. 

(5) S. P. G.-There is no method of dye­
ing or coloring brass and copper below the surface. An 
improvement on japanninl:( may be made by coloring 
the surface. A steel color on brass and copper is de· 
veloped by boiling the article in a solution of arsenic 
chloride in water. The same with sodium sulphide 
causes a blue color. Platinum chloride to which a 
small portion of tin nitrate has been added gives "­
black color. These are only snrface colors and will 
not stand severe wear, bnt by japanning upon them you 
may obtain a more durable surface than with iapan 
alone. --" � (6) S. H. H. writes : The light on Cap, 
Bonavista, Newfoundland, can be seen 35 statute "­
miles. The curvature of the earth wonld be something 
over 800 feet. How are we enabled to see round this 
curve ? A. The curvature of the earth and refraction, as 
counted from the topmast oJ a ship, say 85 feet high , 
is equal to a distance ot 12 miles, which leaves 2ll mile_ 
for the distance from the horizon to the Bonavista 
light. The latter must be 340 feet above the sea to com· 
plete the 35 mile sight. Yon are correct as to the height 
of line of sight for 35 miles. Refraction reduces the 
height to 681 feet. 

(7) S. A. S. writes : I am makin� brass 
cRst.ings, and am having trouble with f5.ome of illY 
heavy work being spongy. Am making new metal. A .  
Y o u  heat yonr metal too hot, s o  that i t  boil s. Such 
metal al ways pours spongy. The copper shoul d  be 
bronght down with old metal put into the pot w i t h  
t h e  copper. If y o u  are making compo.ition with a 
mixturc of tin, a l ittlc tin or old composition should be 
placed in the pot with the copper. The furnace should 
be so managed that after the charge is fairly melted and 
stirred the pot should not stay in the furnace, but be 
drawn, and If too hot to make smooth castings, it 
shonld stand a few minutes, and be stirred nntil the 
heat falls  to the proper temperature to pour. Castings 
should be gated up from the runner, which al.o!prevents 
gas from being driven below the surface as by a down 
pour. In making 6 or 8 ounce yellow brass castings I h e  
bnlk o f  the zinc should b e  p n t  in the p o t  after i t  is  
taken from the furnRce. Al ways nse old metal to draw 
down the copper to a fiuid state at as low a tem· 
perature as possible. Large castings should be ponred 
with the coolest metal that will run and fill. 

(8) C. L. P. G.-U nbalanced slide valves 
have the ful l steam pressure on their backs equal to 
the area of the exhaust port of the valve and the differ­
ential pressure due to mean engine pressure for the 
steam ports, causing friction and excessive wear. Bal· 
anced slide valves are so arranged ill their construction 
as to have a counter opening at the back or its equiva­
lent in the steam chest to relieve nearly all the pressure 
otherwise pressing the valve hilrd npon the seat or 
face of the cylinder ports. These valves allow of an 
easy movement with l ittle wear, but are more complex 
and expensive than the plain valves. They are of many 
forms and mostly covered by patents, the piston valve 
being one of the forms largely i u  use now. The double 
poppet valve used in our river steamers is a nearly bal­
anced valve. Some of the cylindrical rotary valves are 
also nearly balanced. 

(9) J. D. K.-There was a time when 
steel for rails,  tires, and axles was not made here equal 
in toue;hness to the English make. The tables have 
been turned ,  and now American rails, tires, and axles 
are fnlly equal if not superior to English make for 
toughness and durability, and at less tban half the 
English price of six years ago. We find no complaints 
from the 775,000 tons of steel rails made in the Uilited 
States during the first half of the present year and over 
II million tons made in the last half of 1887. 

(10) J. H. McD.�- For stopp� the 
bleeding of a tree, heat a sad iron a little hotte�8tl 
usual for ironing, put some resin, thick tar, or beeswa� 
upon the cut surface, and melt it in by holding the 
hot iron on tor some seconds, so as to heat the wood, 
that the resin or wax will stop the pores.-The ex· 
pense of running a first class steam yacht varies greatly, 
as in ordinary use they are steaming only part of the 
time. While cruising, the expenses may run as high as 
$150 per day, or with economy they may be run for 
$100 per day. 

(11 )  W. C. P. asks whether the ice in 
the great lakes melts or sinks in- the spring of the year. 
A. The ice in late spring changes its concoidal form 
to acicular crystalIization, absorhing water, or, in the 

William B. Atkinson, of Franklin, Ky. One or more 
pivoted hammers are madc to revolve with the .haft 
which passes throngh a door, the hammers swinging 
freely and striking the gong by the action of gravity, 
the disk to which the hammers are pivoted, and the 
gong, being adjustable lengthwise on the shaft. 

A letter box has bE'en patented by Mr. 
Henry 'r. Sid way, of Chicago, Ill .  This invention 
rcl�tes to street mail . boxe. having a mechanism indio 

The Fullness, Richness, Cheapness, and Convenience 
of this work have w:m for it the LARGEST CIRCULATION 

of any Architectural publication in the world. Sold by 
all newsdealers. 

MUNN & CO . . PuBLISHERS, 
361 Broad_y, New York. 

(2) D. L. writes : Kindly inform me common phras., becomes water.l ogged and transpar' 
what chemicals I may use to extract the gummy matter ent. At this time it is 80 tender that the least wind 
from vegetable substances, so that all st.ickine.s might I breaks i t  up, when it fioats as a maes of small ocyst.al. 
be removed from them in preparing them for the mar· for a short time, and finally melts by the momOll of the 
keto A. Steaming and waohing, treatment with caustic urface water bringing to the surface the warmer under 

© 1888 SCIENTIFIC AMERICAN, INC.



NOVEMBER 3, 1888.] Jeitutifi t jmtritau. 
stratnm of water. It does not sink in masses. as claimed about decoy. and blinds. retrieven and their charac­
by some. teri.ticB, and on the selection and use of a lIun. The 

(12) R. J. L.-Coal or gas tar maktls a 
good roof paint • . Mix with any cheap earth color, as 
pulverized slate. chrome yellow. etc. Thin with ben-
zine. 

(13) L. E. C. asks : The E. M. F. and 
the ampere or strength of current from an indnction 
call % inch core, 4 layers of No. 15 primary,. The se­
condary wire to be 20 layers of No. 30 wire, and would 
the current heat a small section of wire for cauterizing? 
A. The current strength and E. M. F. would depend 
on the battery. The current would be of very slight 
quantity and high E. M. F., and .would heat probably 
not one thousandth as much wire as would the original 
current. For canterizing use a heavy battery current 
applied directly without an induction coil. 

(14) J. S. McC.-There is little or no 
dlJference In the crushing strength of short cylinders, 
say 2 or 8 diameters, whether solid or hollow. It is 
when of considerable length, as in supporting columns, 
that the hollow cyliuder of equal weight supports the 
greatest weight by the bracing it receives from its 
cylindrical form. If a long solid cylinder is braced so 
as absolutely to prevent fiexure in any part, it will be 
equal to a hollow cylinder of the same weight and 
length Jar resisting a crushing weight or pressure. 

(15) L. I. 0.-.-13 lb. of anthracite is 
equal to 1 gallon crude petroleum. 

(16) H. W. N. asks how to make a good 
blacking for shoes; also how to make a good washin2: 
compound. A. There are several receipts for both 
purposes, many of which we have already published. 
For valuable information on these and many similar 
subjects see " Trade Secrets," which we mail for 60 
cents. 

(17) W. T. H.-For a black stain on iron 
mix 8 parts protochlorlde of antimony. 4, parts sul­
phuric acid, 2 parts 

'empyrenmatic pyroligneous acid, 
or gallic acid. Apply .everal coats of the mixture to 
the polished iron or until black enonICh. or paint with 
black japan varni.h and bake ""rd. Then remove the 
polished surface with pulverized charcoal on a wet 
clotb. 

(18) C. D. M. asks a recipe for removing 
the 011 burned on the finished part. of an engine. A. 
Use eau.tic soda or potash. What this fails of remov­
ing. take 0:11 with a scraper. 

(19) W. M. writes : I tin malleable iron. 
which' comes from the bath nice aud bright. but al­
though I keep it covered. after a few days it gets red. 
copper Colored in spots. and this color gradually 
spreads all over the work. Can you tell me the cause � 
A. The red color is probably derived froni oxidation of 
the iron by the acid left in the pores of the iron. The 
acid rnsts the iron and oozes out through the pores of 
the tin by the pressure due to increase of bulk by 
the action of the acid upon the iron ; possibly also 
moi.ture may be absorbed by the acid through the tin. 
which i. porous. Rinse the work, immediately after 
tinning. in boiling water, holding 2 oz. sal soda to the 
gallon in solution. 

(20) J. J. H. asks the proper way to 
cure animal skins before the balr i. dyed. A. Scrape 
the fiesb side clean. and while they are moist (but not 
wet) rub in liberally a mixture of alum and salt, about 
one-half ot each. Roll uP. hair side out. for two to 
fonr days. then .hake out and give another application, 
but with leso salt. In two to four days more. according 
to size of skin, .hake and beat out clean. and soften 
tbe .kin by working it well over. 

(21) W. H. E. asks : At what speed can 
a grindstone ron. six feet diameter and ten inches 
thick. with perfect safety? A. 150 revolutions per 
minute. 

(22) H. H. W. asks a good method for 
coating small castings of iron and brass with lead, also 
what is the technical name for this process � A. The 
proce.s i. called kalamein. Cast iron articles are 
galvanized in  the re/iular way and then paSStld throngh 
a lead bath. Wronght iron and other metlils may be 
either ICalvanized or tinned and then leaded. . 

(23) H. E. IJ. asks for a method by 
which be can find t\l.e point in an irrell:nlar trilmgle, from 
which as a center to in&cribe a circle whose circum­
ference will be tangent to each side of the triangle. A. 
Bisect any two angles of the triangle, prolong the 
hisecting lines until they intersect. and use their inter­
section as the center. 

(24) R. W.-The tensile strength of 
wrought iron slightly increase. with temperature from 
60° (1) to 212" (1'2). and to 485° (1'4) of its initial tensile 
strength. This is no excuse for testing boilers with 
·steam at a ri.k in case of rupture. We only repeat that 
there Is no di:llerence In a given pres.ure by wbatever 
means it i. procured. 

(25) J. P. H. asks which would be the 
most efficient way to remove blood and grease stains 
from birds to be set np or stu:lled. Also if it would 
be better to remove it before or after stuffing? A. 
Wa.h with pure water and keep agitating the feather. 
with the fingers until they are dry. This will remove 
blood. fllimilar treatment with benzine will remove 
2:lCase. Do this before stulllng. It will undoubtedly in­
jure the specimen to some extent. 

JlEW BOOKS AND PUBLICATIONS. 

WILD FOWL S HOOTING. By William B. 
Leffingwell. Chicago : Rand, McNally 
& Ce;>. 

This i. a book made np principally of the personal 
experiences of the author. and they have been suffi­
ciently extensive to make it a geuuine pleasure to fol· 
low him, in it. pages. through many delightful excur­
slons often attended with mucb hard work and eiposure. 
but 2:Cnerally resnlting in tho ..  baggi ng " of a good 
quantity of game. The resort@. habits. and fiights of 
wild . fowl are described. with the most 8uccessful 
method of hunting them. and mueh practlclll informa­
tion. is plainly set forth touching the right kind of boats 
10 use alld how to bllilll Bud take care of tbem, 

book cannot fail to be extremely valuable to every 
amateur. while its pagEls are fnll of entertainment to 
such as have been most successful in this class of 
sport. 

TO INVENTORS. 

An eXPllrience of forty years. and the preparatlou of 
more than one huudred thousand applications for pa­
teut. at home and abroad, enable u. to under.tand the 
laws and practice on both continents, and to possess un­
equaled facllltle. for procuring patents everywhere. A 
.ynop.i. of the patent laws cf the United State. and all 
foreign countries may be had ou application, and persons 
contemplating the .ecurlng of patents. either at home or 
abroad. are Invited to write to thl. olllce for price •• 
which are low, in aooordance with the time. and oll,l' ex­
ten.lve facllltle. for oonductlng the bu.lness. Addre •• 
MUNN & CO .. olllce ScIENTIFIC AMERICAN. 861 Broad­
way. New York. 

INDEX OF INVENTIONS 
For which Letten Patent of the 

United State. were Granted 

October 16, 1888, 

A.ND EA.(JH BEA.RING THA.T DA.TE. 

rSee note at end of lI.t about copies of these patents,J 

AddlDlr machine, J. C. Seymour . . . . . . . . . . . . . . . . . . . . . 391,088 
Alcohol. purifying, T. G. Bowick . . . . . . . . . . . . . . . . . . . .  391,015 
Animal trap. W. H. Castle . . . . . . . . . . . . . . . . . . . . . . . . . . . 891.118 
Antomatlc .wltch. R. E. Nolley . . . . . . . . . . . . . . . . . . . . .  891,OM 
Axle. divided car. R. K. Sklnuer . . . . . . . . . . . . . . . . . . . .  391.208 
· ·Axle. vehicle. W. H. Wright . . . . . . . . . . . . . . . . . . . . . . . .  391,219 
Axles. toughening. J. Collin . . . . . . . . . . . . . . . . . . . . . . . . . 391,120 
Band fa.tening. J. M. Scott .. . . . . . . . . . . . . . . . . . . . . . . . . .  391.340 

Bar. See Grate bar. Locomotive draw bar. 
Batteries • •  eparator for electriC, H. W. Butler . . • .  391.229 
Beam .traps. Implement for forming. McDougall 

& Potter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391,058 
Bed bottom attachment. O. 8. Foster . . . . . . . . . . . . . . . 391,138 
Bed. spring. O. S. & W. S. Fo.ter . . . . . . . . . . . . . . . . . . .  391.131 
Beehive. B. F. Kendall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.162 
Bell. door, W. B. Atkinson . . . . . . . . . . . . . . . . . . . . . . . . . . .  891.108 
Belt cla.p, L. Sander .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.197 
Belt fa.tenlnlr. J. M. Whittemore . . . . . . . . . . . . . . . . . . .  391.1O:i 

Belt, galvanic. E. D. Granger . . • . . . . . . . . . . . . . . . . . . . . .  891,864 
Bench. See Wash bench. 
Beveralre shaklDlr and mixing machine. B. F. K. 

J ennings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31l1.150 
Bicycle lock. Gongware & Hanley . . . . . . • . . • . . . . . . .  391.2U 
Blind sl .. t tenonmlr machine. W. H. Doane . . . . . . . .  391,231 
Boat building, former for. M. Y. Ran .om . . . . . . . . . .  891,2'12 
Boller. See Steam boiler. 
Boiler cleaning compound. J. A. Wright et al . . . . . . 391.105 
Bol.ter spring. W. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.023 
Bolt. See Flour bolt. 
Bookbinding apparatus. G. H. Ogden . . . . . . . . .. . .. . .  391.� 
Book. letter copying. S. Chadwick, . . . . . . . . . . . . . . . . .  391,299 
Boot and shoe heels. machh16 for moulding and 

compre •• lnlr, Cumming. & Coombs • . • • . • • . • • • • •  391.124 
Box. See Letter box. 
Box. C. H. Hardin . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.145 
Box handle. J. A. Traut . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  391,283 
Bracket attachment • •  hade. G. S. PeulIPn . • • • • • • • .  391.187 
Brake. See�Ca� brake. Wagon brake. 
Breast drill. J .  Sanlrster. . . . . . . . . . . . . . . . . . . . . . .  . .. .  . . .  391.891 
Brick kiln. perpetual. F. B. Graves.· . . . . . . . . . . . . . . . . .  891,0!12 
Bru.h and towel operatinlr mechanism. bath, J. 

Mayer . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.325 
Bru.h holder. H. H. Sawtelle . . . . . . . . . . . . . . . . . . . . . . .  891.083 
Brush making. E. I. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . 891,878 
Buckle, W. F. O.borne . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 891,832 
Buggy boot. P. M. Barnes . . . . . . . . . . . . . . . . . . .  : . . . . . . . 391.009 
Burner. See Ga. burner. Straw burner. 
Button. S. Cottle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891.290 
Button • •  eparable. E. Pringle . . . . . . . . . . . . . . . . . . . ... . . 391.076 
Button. separable. M. D. Shipman . . • . . . • • . . . . • • . . • . 891.200 
Cable coupling and Irrlp device. J. H. Bowden . . . . . 391.226 
Camera. See PhotographiC camera. 
Can. See Milk clln. 011 can. 
Cane mill ,  Robertson & Hudson . . . . . . . . . . . . . . . . . . . . . 391.387 
Cane, walking. G. H. Courseu . . . . . . . . . . . . . . . . . . . . . . . 391.123 
Car brake. H. C. Fletemeyer . . . . . . . . . . . . . . . . 891,S08, 891,809 
Car brake. J. Wal.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3\11.211 
Car coupl ing. W. Gibboney. Jr . . . . . . . . . . . . . . . . . . . . . .  3111.140 
Car coupling. D. Schofield . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391,m 
Car coupling. E. Waldron . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891.098 
Car heater. J. G. Philip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391,07'd 
Car platform. metallic. B. W. F. La Mothe . .. . . . . . . .  391,164 
Car • • team .treet,. W. E. Wilcox . . . . . . . . . . . . . . . . . . . . .  891.350 
Car ventilator. H. Llnd.ey . . . . . . . . . . . . . . . . . . . . . . . . . . . 391.324 
Car •• changeable signal light for railway. W. S. 

Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891.008 
Cars. con.tructlon of railway. F. G. Caldwell . . . . . .  891,296 
Cars, .moke conductor and ventilator for. A. S. 

Miles . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  391,283 
Card lIlIet .ettlng machine •. head of. R. Sellers • • •  391.279 
Card., etc . •  device for automatically exhibiting 

bu.lnes •• G. D. Keach . . . . . . . . . . . . . . . . . . . . . . . . . .  391.160 
ellrpet .weeper, W. J. Drew . . . . . . . . . . . . . . . . . . . . . . . .  391.129 
Carriage curtain light. F. A. Neider . . . . . . . . . . . . . . . .  391,063 
Carrlalre top prop. Shibley & Payne . . . . . . . . . . . . . . .  391.090 
Carrier slats, attachment for endless. C. C. 

Smalley. . . .  . . . . . .  . . . .  . .  . . .  . . . .  . . . .  . . . . . . . . . . . . . . .  391.290 
Cart, road. C. C. Hayes. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  391.246 
Cart. road. Ketchum & Palmer. . . • .  . • . •  . • • •  • .  • .  . . . . .  391,250 
Cart. road, F. J. Melvin . . . . . . . . . . . . ... . . . . . . . . . . . . . . . .  391.060 
Ca.e. See Medicine ease. 
Ca.h carrier •• retarding tube for. F. N. Jone ... . . . .  391.001 
Charcoal, apparatus for re.torlng the .pent pro-

pertles of. C. L. Porter . .  . .  . . . . . . . . . . . . . . . . . . . . .  391,335 
Check loop. overdraw. L. D. J one . . . . . . . . . . . . . . . . . . .  391.:rro 
Chlorine. apparatus for making. J. A. J u.t . . . . . . . .  391,158 
Chlorine. maklnlr. J. A. Ju.t . . . . . . . . . . . . . . . . . . . . . . . . .  a91 .159 
Cburn. J. M. Hunt . . . . . . . . . . . . . . . . . . . . . . .  ,' . . . . . . . . . .  391.149 
Cla.p. See Belt cl a.p. Shoe lace clasp. 
Cleaner. See Flue cleaner. 

. 

Clock. A. Pbelp.. . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . .  . 391 ,271 
Clod crusber and roller. combined. O. C. Look . . . .  391,375 
Cloth cutting. machine. A. Warth . . . . . . . . . . . . . . . . . .  391,285 
Clothes drier. E. J. Rltterhou.e . . . . . . . . . . . . . . . . . . . . .  391.191 
Clothe. drier. J.  S. Valentine .. . . . . . . . . . . . . . . . . . . . . . . .  891.347 
Coal. chain conveyer for handling. A. J. B .  

Berlrer. . . . . .  . .  . .  . . .  . .  . . . . . . .  . . . .  . . . . . . . . .  . . . . . .. .  . . .  891,22.1 
Coal drill. W. C. Jobnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 891,167 
Collar .tulllng machine. W. F'lglesong. . .  . .  . . . . . . .  391.134 
Concentrator. Starr & Kinley . . . .  ; . . . . • . . . . . . . . . . . . . .  891.341 
Confection pan. steam. W. L. Jancey . . . . . . . . . . . . . . . 891.368 
Connecting rod, R. Humble : . . . . . . . . . . . . . . . . . . . . . . . . .  391.148 

Corn husking maohine, W. M. McDougall . . . . . . . . . .  3111, 112 Knob shanks, manufactnre of. Cooley & Borgess .. 391,024 
Cotton gin., feeder for, G. L. Rollin • . • . . . . . . . . . . . . .  391,195 Ladder. portable extension. S. ·Plche· . . . . . . . . . . . . . . .  891.188 
Cotton picker's .ack. T. Cliett . . . . . . . . . . . . . . . . . . . . . . .  391.0".12 Lantern, G. A. Kennedy . . . . . . . . . . . . . . . . . : . . . . . . . . . . .. 391,8'l"d 
Coupling. See Cable coupllDlr. Car coupling. Lantern. tubular, E. C. Glazier . . . . . . . . . . . . . . . . . . . . . . 391.240 

Drill ' coupling. Pipe coupling. WhUlietree Leather skiving mllchlne. S. H. Randall . . . . . . . . .. . .  391,190 
coupllnlr. Yoke coupling. I.etter bOX, W. M. BlaCk . . . . . . . . . . . . . . . . . .  • . . ... . . . . 391.293 

Coverer and land roller. F. C. Garrl.on . . . . . . . . . . . . .  391.288 Letter box, H. T. Sidway . . . . . . . . . . . . . . . . . . .. . . . . . . . .  391.201 
Cradle. ohlld' •• T. J. Berens . . . . . . . . . . . . . . . . . . . .. . . . .  391,292 Level , oplrlt, A. D. Goodell . .  . . . . . . . . . . . . . . . . . . . . . . . .. 391,242 
Culffastener. C. L. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891,264 Life-preserver rack and alarm. J. MacFarlane . . • .  391,376 
Cultivation • •  paclng device for garden. D. V. C. Liftinlr jack. L. E. & P. Murphy . . . . . . . . . . . . . . . . . . . . .  391,:18:l 

Rapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.017 Lilrht. See Carriage curtain light. 
Cup. See 011 cup. Line. or reins, attachment for driving. C. J. King 8\J1.�� 
Curtain IIxture. G. R. G. Jane . . . . . . . . . . . . . . . . . . . . . . .  891.869 Lock. ' See Bicycle lock. Nut look. Safe lock. 
Cut-olf for .team engine •• C. P. Henrikson . . . . . . . .  391,320 Sash ·lock. 
Cutter. See Mellt cutter. Paper cutter. ' Locomotive draw bar. J. Elder . . . . . . . . . . . . . . . . . . . . . .  391.288 
Dental engine hand piece, A. A. Wilcox . . . . . . . . ... . 391,1U9 Loom •• mechanism for operating shuttle boxes 
Dental tool. W. C. Deane . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  891.300 in . R. B. IJoodyear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891,312 
Denture. artificIal. W. H. Mmer . . . . . . . . . . . . . . . .. . . . .  391,(:62 Measure. IIutomatic grain, T. D. Pea.ley . . . . . . . . . . .  391.0'12 
De.k .Ignal, .1 . C. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391,lBO Mea.urln" line., attachment for draught.men's 
Dilrger. See Potlito digger. compa •• e. for, T. P. Owen . . . . . . . . . . . . . . . . . . . . . . . 891.061 
Dinner pot. J. P. McKee . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391,114 Meat cutter, R. V. Jone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391,922 
Door hanger. W. Kopi.ch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S91,053 Medicine c •• e. S. K. Lake . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.055 
Draught device for wBlron •• R. I. Skiles . . . . . . . . . . . . 391.091 Metlil crimping tool. S. Y. Buckman . .. . . . . . . . . . . . . . 391.2:.l1 
Drier. See Clothe. drier. Metlil from one set of roll. to another. apparatus 
Drill. See Brea.t drill. Coal drill. Grain drill. for tran.ferrhig• E�an. & Harrison . . . . . . . .. . . . .  391.361 
Drill coupling, P. A. Gordon . . . . . . . . . . . . . . . . . . . . . . . . .  391,813 Meter. See Electric meter. 
DrllIlng machines. drift pin for. W. Evans . . . . . . . .  391.008 Milk can. D. H. lmehr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.039 
Dyeing aniline black. J. Grunhut . . . . . . . . . . . . . . . .. . .  391.815 Mill. See Cane mill. 
Dyeing wool. apparatus for, A. Harmel . . . . . . . . . . . .  891,043 MiII.tone pick. z. J. Drake . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.128 
Eave. trough hanger. Welda & Batdorlf . . . . . . . . .. . .  891.� Mlrror •• lilrhUnll attachment for. G. II. Cour.en . .  391.1.92 
Electrlo generator. dynamo. G. & A. Plannkuohe. 391.270 Miter boxe.. clampIng attaohment for.

' 
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Electrlo machine, dynamo. Parrish & Cole. . . . . . . . .  391.070 Sloat . . . . . . . . . . . . . . . . .  : . . . .  . . . . .  . . . . .  . . . .  . . . . . . . . . . . 391.093 
Electric machine, hand mBlrneto. J. B. Blair . . . . . . . 391,22� Mocca.in. J. L. Coomb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891.025 
Electric meter. H. Bentz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.010 Motor. See Rotary motor. 
Electric motors. regulation of. L. S. Harris . . . . . . . .  391.319 Mower. Pitkin & Steward . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.075 
Electric motors. safety attachment for. C. F. Mower. lawn. G. J. P .. rham. . . . . . . . . .  . .  . . . . . . . . . . .  IM.069 

Bru.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891.1U Mower. lawn. T. ROller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891.193 
Electrical sWitch. J. S. Adams . . . . . . . . . . . . . . . . . . . . . . . 391.351 Nail. A. Bell .. nger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.109 
Elevator boot, F. H. C. Mey . . . . . . . . . . . . . . . . . . . . .. . . .  391.061 Net for hor.e •• fiy. G. W. Kel.ey. Jr . . . . . . . . . . . . . . . .  391.an 
Elevator Indicator, R. F. Cartwright . . . . . . . . . . . . . . . .  891.855 Numbering head. F. W. Wicht . . . . . . . . . . . . . . . . . . . . . 891.289 
End gate. Sanderson & WinchelL . . . . . . . . . . . . . . . . . . .  391.275 Nut lock. J. N. Crabb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391.028 
Engine. See Gas or caloric engine. Nut lock. A. C. Vaughan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.284 
Exeavator. submarine. e. A. MorrIs . . . . . . . . . . . . . . . .  391.381 011 can, J. B. Herbold.hlmer . . . . . . . . . . . . . . . . . : . . . . . .  891,001 
Eyelet .ettlnlr machine. N. B. Stlmp.on. Jr . . . . . . . .  391.208 Oil cuP. M. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.8;16 
Fan. automatiC. W. Ha.lam . . . . . . . . . . . . . . . . . . . . . . . .  391.246 Ore concentrator. D. H. Masters . . . . . . . . . . . . . . . . . . . .  391,257 
Fastener. metallic. G. Hiller . . . . . . . . . . . . . . . . . . . . . . . . .  391.050 Ore ro ... ting A. C. John.on . . . . . . . . . . . . . . . . . . . . . . . . . .  391.151 
Fauoet •• lregl.ter�att .. chment for. Werr� & Ore •• apparatus for chloridizlng. H. n. Eame • .  : .  391. 800 

Smith . . . . . . . . . . . . . . . • . . . . . . • • . . • . . . . . . . . • • . . . • • • . . .  391,288 Ore •• device for refining metalliC, H •. H. Eame .. . . 891.1N 
Feed troulrh. R. Aitcheson. . . . . . . . . . . . . . . . . . . . . . . . . .  391.220 Pad. See H orse.hoe pad. 
Feed water heater. W. H. Ru.hforth . . . . . . .  391.389. 391,090 Padlock. permutation. T. P. Owen . . . . . . . . . . . ... . . . .  891.066 
Feed wllter purifier. O. H. Jewel l  (r) . .  . . . . . . . . . . . . . .  10,963 Pan. See Confection pan. 
�·ence. W. A. Bryant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d91.858 Paper cutter. L. Ehrlich . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 391.300 
Fence. W. H. Dungan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 391,033 Paper device. roll writing. C. H. Mltchamore . . . . . . 391,3'19 
!fence. J. M. �'ellow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.132 Paper feeder, A. Sedgwick et al . . . . . . . . . . . . . . . . . .  . .  391.079 
Fence post. P. Geary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.363 Paper. fiy. F. J. Bo •• e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8'Jl.014 

Fence po.t. Saxon &. J ame .. . . . . . . . . . . . . . . . . . . . . . . . .  391.198 Pavement, concrete, A. L. Barber . . . . . . . . . . . . . . . . .  391.222 
l!'ence po.t. J. Wren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391�'195 Pen. writinlr. C. !Seabaugh. . .  . . . . .  . .  . . . . . . . . . . . . .. . .  391.189 
Fifth wheel, W. H. Stickle . . . . . . . . . . . . . . . . . . . . . . . . . .  :m,34.� Petroleum and other liquid hydrocarbons. appa-
Filter. J. J. McTighe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  391.328 ratu. for burning. J. W. Budd . . . . . . . . . . . . . . . . . . .  891,018 
Jj'lIter, water • •  T. B. Ziegler . . . . . . . . . . . . . . . . . . . . . . . .. . .  391.290 Photolrr .. phlc eam�ra. W. H. Fuller . . . . . . . . . . . . . . . .  391.236 
Finger ring or other article of jewelry. H. Lehr . . .  891,001 Piano pedal m .. nual attachment. H. R. Moore . . . .  391,181 
Jj'\rearm, breech-loading, John.on & Fyrberg ... . . .  391.155 Pile driving attachment. T. O'Connell . . . . . . . . . . . . . .  1lIll,267 

Firearm. revolvinlr, .Tohn.ou & I!'yrberg . . . . . . . . . . . 391,153 Pillow, J. R. OIuxton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391.800 . 
Fire e.cape. A. De Waele . . . . . . . . . . . . . . . . . . . . . . . . . . .  391,858 Pin. See Safety pin. 
Fireproofing compound. B. F. Mclntyre . . . .  391.261. 391.327 Pipe coupling, detachable. G. H. Grlllln . . . . . . . . . . . . 391.81� 
Flour bolt. C. N. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391,281 Pipe couplinlr. steam and air. J. W. Carter . . . . . . . . .  391.117 
Flue cleaner. F. L. McGahan . . . . . . . . . . . . . . . . . . . . . . . .  391.173 Pipe •• pipe fiange for steam heating, Brierly & 
lI'reezer. T. I •• Delpy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.125 Sander.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  391.113 
I<'uel. artificial. G. S. Montgomery . . . . . . . . . . . . . . . . . . .  391;179 Planter. W. I.  Knox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391.274 
Furnace. See Ore roasting furnace. Planter. check row corn. D. H. Dillon . .  . . . . . . . . . . .  391,126 
Furnace. G. F. Gallagher . . . . . . . . . . . . . . . . . . . . . . . . . . .  391,910 Planter cotton. W. P. Bled.oe . . . . . . . . . . . . . . . . . . . . . . .  391.225 
Furnace fueUeeder. Cochr .. n &:Llndsay . . . . . . . . . . .  891.301 Plow, H. Cann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  1191.116 
Gauge. See Water gauge. Plow. wheel, B. F. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.115 
Game apparatus. J. W. V. Rawlln . . . . . . . . . . . . . . . . . . .  391,273 Plow wheel. F. A. Head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391,041 
Ga •• apparatus for the manufacture of water. J. Plows. combined harrow. planter. and roller at-

M. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.38'1' tachment for. S. B. Smith . . . . . . . . . . . . . . . . . .. . .  391,204, 
Gas burner. J. H. McQuaid . . . . . . . . . . . . . . . . . . . . . . . . . .  891,175 Plug. water. Crowell & HarrIson . . . . . . . . . . . . . . . . . . . 891.089 
Gas burner for stoves. C. M. Gummer . . . . . . . . . . . .  891,365 Po.t. See Fence po.t. 
GaB, manufacturing water. J. M. Ro.e . . . . . . . . . . . . . .  391.386 Po.tal date holder. E. C. Walker . . . . . . . . . . . . . . . . . . . .  391,216 
Gas or ealorlc engine; A. Rolla.on . . . . . . . . . . . . . . . . . . 391,388 Pot. See Dinner pot. 
GaB tips. machine for slotting metalliC. W. Carey. 891.854 Potato dilrger. J. P. McLaren . . . . . . . . . . . . . . . . . . . .. . .  391.059 
Gate. See End gate. RallwllY gate. Potato digger; C. Rleohen . . . . . . . . . . . . . . . . . . . . . . . . .. . 391 .078 
Gate. Powell & De Crow . . . . . . . .  . . . .  . .  . . . .  . . . . . . . . . . .  391.385 Potato dllrger. W. Schrader . . . . . . . . . . . . . . . . . . . . . . . . . . 891.086 
Governors • •  prlng attachment tor. C. M. Giddings 391.2il9 Pre... See Screw pre ••• 
Uraln adjusting . device for self-bInder •• J. Il'. Prlntlnlr and decorating china. W. H. Torner . . . . . .  391.816 

Steward . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.342 Printing Irold. silver. or platinum decorations on 
Grain binder. J. Keller . . . . . . . .  : . . . . . . . . . . . . . . . . . . . ... . 391.371 ceramic wire; Ebrlich & Storck . . . . . . . . . . . . . . . . . .  891.0.'l6 
Grain drill, H. B. Cease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.298 Printing, lithographic. J. W. O.borne . . . . . . . . . . . . . .  391,005 
Grain drill. F. A. Polka . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.3-'l4 Prlntinlr machine, R. Mieble . . . . . . . . . . . . . . . . . . . . . . . .  dUl.178 
Grain header. S. J. Myrick . . . . . . . . . . . . . . . . . . . . . . . . . . . 891.383 Printing with gold. silver, or pl .. tlnum. prodUCing 
Grate. Z. Sargent et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.082 a bright, Ehrlich & Storck . . . . . . . . . . . . . . . . . . . . . .  391.005 
Grate bar. Kit.on & Reagan . . . . . . . . . . . . . . . . . . . . . . . . .  891.002 Projectlle. H. P. Hur.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891,3Il'f 
Grinder, roll. P. F. Dooley . . . . . . . . . . . . . . . . . . . . . . . . . . . 391.127 Propeller for boat •• vibrating. D. B. Rowland . . . . .  391.196 
Gun when dl.charged. means for Indicating the Pulley. belt, J. G. Moomy . . . . . . . . . . . . . . . . . . . . . . . . . . .  891.190 

pressure in a. G, E. Spiller . . . . . . . . . . . . . . . . . . . . . . .  391.392 Pump, C. P. Rinker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.079 
Hair curler. J. Dwyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391,180 Pump. o.cil latillg. L. J. P. Pontallle . . . . . . . . . . . . . . . .  391.189 
Hammer. horse collar. W. Foglesong . . . . . . . . . . . . . . . 391.133 PUrifier, C. E. Hen.haw . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.366 
Handle. See Box handle. Railway. R. P. Faddis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391,131 
Handle. F. Haberm .. n . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  391,3l.6 Railway gate, J .  II. C .. ndee . . . . . . . . . . . . . . . . . . . . . . . . . . 891,019 
Hanlrer. See Door hanger. Eaves trough Railway .Ignal automatic. Ro •• & Darter . . . . . . . . . .  391.3S8 

hanger. Railway switch and switch mechanism. A. K. 
Harness l03P. C. W. Rogers . . . . . . . . . . . . . . . . . . . . .. . . . .  391,192 M .. n.fleld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · 391.168 
Harrow. J. A. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391,sso Railway .ystem. electric. D. G. Weem . . . . . . . . . . . . . . 391.3!U 
Harrow. T. Roger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391,194 Railway trains. device for coupling the .team 
H .. rrow. di.k. T. Maxon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.258 pipe. of. D. H. Sbermau . . . . . . . . . . . . . . . . . . . . .. . . . .  391,089 
Harvester reel driving mechanl.m, J. F. Steward. 391,095 Railwa y •• cable gri p for. Singleton & Holfm .. n . . . .  391,202 
Harve.ter •• grain adjn.tlng mechanism for, G. H. Railway., etc., lifting machine for. 1<'. Golh,btly 

& J. F. Steward. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391.094 et al. . . .  . .  . .  . .  . . . .  . .  . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  391.141 
Ha.p support for can. or boxes. C. E. Pierce . . . . . . 8\l1 .07� Railway., turntable switch for .Inllle line ele-
Hat die. F. S. Hilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391,147 vated. O. H. Bocande . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391,294 
Haw.er .plle. rotating. F. G. Johnson . . . . . . . . . . . . . . 391.152 Razor ca.ter. J. B. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.186 
Helld rest. D. L. Snediker et al . . . . . . . . . • . . . . . • . . . . . .  391.206 Reapers and mower., cutting apparatus for, A. 
Heater. See Car ·beater. Feed water heater. Gumz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391,142 

Steam nnd hot air heater. Regulat<>r. See Watch regul .. tor. 
Heating device • •  ubmerged. T. Ca.caden . . . . . . . . . . 391.297 Revolver. John.on & Fyrberg . . . . . . . . . . . . . . . . 39l,I54, 391.1iJ6 
Heating .y.tem. J. F. McElroy: . . . . . . . . . . . . . . . . . . . . .  391.326 Revolver, R. T. Torkel.on . . . . . . . . . . . . . . . . . . . .  391.213. 3111.214 
Heel trImming ml\chlne. F. N. Ethridge . . . . . . . . . . . .  dUl.306 Ring. See Finger rIng. 
Hinge • •  pring, D. C. Stover . . . . . . . . . .. . . . . . . . . . . . . . . .  391,096 Rod. See Connecting rod. 
Holder. See Brush holder. Roll holder. Sash Roll holder for .ensltlve films. W. H. Lewis . . . . . . .  391.167 

bolder. Scalfold bolder. Sleeve holder. ROOfing. C. M. Garri.on . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 39l.237 
Hook. See Whillletree hook. Rotary motor. C. A. Par.on .. . . . . . . . . . . . . . . . . . . . . . . . .  391,071 
Horse detacher. W. M. Morrl.on . . . . . . . . . . . . . . . . . . . .  391.881 Ralinll machine, A. Sedgwick . . . . . . . . . . . . . . . . . . . . .  391.278 
Hor.e.hoe nail fini.hlng macblne. J. P. Wenner- Safe. burglar proof, M. S. Gold.mlth . . . . . . . . . . . . . . . . 391.041 

oten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  391,102 Safe lock. W. E. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.001 
Hor.eshoe pad. J. J. Slevin . . . . . . . . . . . . . . . . . . . . . . . . . .  391.092 Safety pin. S. A. Hai.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.317 
Ho.e. machine for wa.hing fire. G. VlIleneuve . . . .  391.89a Salol, manufacturing, P. W. Hofmann . . . . . . . . . . . . . 391.248 
Hose wlndlnlr machine. Mason &. Carter . . .  " . . . .. . .  8\11.100 Sa.h holder. H. A. Williamson . . . . . . . . . . . . . . . . . . . . .  391.104 
Ice harve.tlng machine, W. L. Smith . . . . . . . . . . . . . . . 391.205 · Sa.h lock. W. Chl.hol m . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  391.119 
Index machine. G. Stlte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391,345 Sa.h lock, W. J .  Devers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.361 

Indicator. See Elevator Indicator. Sa.h lock. T. B. Osborne . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391,384, 
Indicator for doors, J. D. Vall . . . . . . . . . . . . . . . . . . . . . .  891.215 Sawmill carrialre. J. A. Hau.er . . . . . . . . . . . . . . . . . . . .  391.1M6 
Ironing table. N. Dubose . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.303 Sawmill., log holding car and clamp for. W. J. 
Jack. See Lifting jack. Perkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391,269 
Jack. L. O. Lander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.1611 Saw .harpenlng and gumming machine. J .  
Joint coupling. metallic fiexlble. T. W. Moran . . . . .  391,329 Mealey . . . . . . . . . . . . . . . . . . . . . . . .. .

.. . . . . . . . . . . . . . . . . . . .  891.116 
Journal bearing. anti-friction. W. E. Elliott . . . . . . . 391,234 Sawinlr machine, cut-olf. Suprenl\nt & Fergu."n . .  391.3« 
Journal bearing. anti-friction. M. J. O·Hara . . . . . . .  391,184 Scalfold holder. W. J. Blundell . . . . . . . . . . . . . . . . . . . .  391.111 
Kiln. See Brick klln. Scalfoldlnlr, O. G. Nooker .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891.182 
KnIfe and hammer. combined. J. C. Parker . . . . . . . .  891.268 Scallop turner. W. D. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . .  1191.144 
Knitting machine. J. Schmitt . . . . . . . . . . . . . . . . . .. . . . .  391.1J8j, Scow, dumping. J. S. Rogers . . . . . . . . . . . . . . . . . . . . . . . . .  391.0Ili 
Knitting machine. F. Wllcomb . . . . . . . . .  , . . . . . . . . . . . .  391.Z!48 Screw pre ••• A. lIllie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  891.146 
Knitting machine. circular. R. M. Appleton . .  : . .. . .  391,291 Screw pres., C. W. Metcalfe . . . . . . . . . . . . . . . . . . . . .  : :  . .  391,1'17 
KnittIng machine. straight. A, lIeyer . . . . . . . . . . . . . . .  391.011 Screw. wood. J. F. Thayer . . . . . . . . . . . . . . . . . . . . . . . ...... . 81Il,OD7 
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Seal. E. J .  Brooks . . . . . . . . . . • • . . • . • . • . • . • • • • • •  ; . . . • • • • •  391.295 
Sewer trap. S. T. Hadden . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.14a 
Sewers. catch basin and trap for. J. S. Runyan . . . . 391.3811 
Sewinll machine thread controlllnll mechanism. 

S. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 391.802 
Sewing machines. quilt holding attachment for. 

W. Ro.e . . .  . . .  . . .  . .  . .  . .  . .  . . . . .  . .  . .  . .  . . . .  . .  . .  . . .  ... . 391.081 
Sewlnll thatch. machine for. F. C. Lake . . . . . . . . . . . .  391,2lil 

Shaft support. vehicle, Braun & Landschnelder . . .  391,112 
Ships, ({uard cordon for the protection of, T, 

Favarger. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391,3& 
Shoe lace Clasp. Morrill & Wilson . . . . . . . . . . . . . . . . . . .  991,330 
Shoe nailing machine. O. R. Chaplin . . . . . . . . . . . . . . . . 391,020 

Shoe sole cutting machine. W. F. Wellman . . . . . . . .  391.287 
Shoe •• makinll, Painchaud & Godbont . . . . . . . . . . . . .  391,068 
Shovel •• etc •• maklnll, C. A. Maynard . . . . . . . . . , . . . . .  391,21i9 
Shutter fa.tener, R. Steele . . . . . . . . . . . . . . . . . . . . . . . . . .  391,201 
Sillnal. See De.k sillnal. Railway sl({nal. 
SI({nallnll device, J. Sax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391 ,276 

Skate, J. �·orbes . . . . . . . . . .  ' "  . . . . . . . . . . . . . . . . . .. 391,136, 391,la6 

Inside Pall'e. each Inllertlon - - - "3 cents a lIae. Bock PaRo, ench h.sertioll - - - 81.00 R line. 
The above are chaflle. per agate line-about elgnt 

words l'er line. Thl. notice show. the width of the line, 
and Is Sgt In agate type. Engravinll. may head adver­
tisement" at the same rate per agate line, by measure­
ment, 8S the letter press. Advertisements must be 
received at publication office as early as Thur.day morn­
ing to appear in Dext iS8ue. 

TH E  KODAK CAMERA 
Skin •• machine for staking and softenlnlC, G. V. 

Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d9I,221 �!nl·lt�i% 
S,eeve holder. J. R. & J. FerjlU.on . . . . . . . . . . . . . . . . . .  391,807 own pictures, or 
Slipper. wigwam, D. Dudley . . . . . . . . . . . . . . . .  . .  . . . . .  391,232 :g�N��� J�i:C:d�

ac-
Sodium. manufacture of, H. S. Blackinore . . . . . . . . .  391,110 Morocco covel ed Ca-
Bolderlnl{ machine, can, McDonald & Wagner . . . . .  391.171 mera, In h a n d s o m  e 
Spoke socket, Dearing & Melton . . . . . .  . .  . . . . . . . . . .  391,000 ro��

l
f�:I.B �I�t�::; Sprlnll. See Bolster spring. Price • •  23�OO. Reloadinll'. $�.OO. Square. plumb. and level. combined. A. A. Drls- h E 0 PI F' I C coli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391,032 T e astman ry ate & I m o. 

Stamp. rotary hand. H. A. Bnrbank . . . . . . . . . . . . . . . .  001,228 R ocheater, N .  Y. I l IS  Oxford St., London. 
Steam and hot air heater. combined. W. II. Den- Send f01' CQP1I of Kodak Primer with Kodak Photograph. 

.low . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.031 C ASTING METALS U PON COMBUSTI. Steam boiler. P. F. Dundon . . . . . . . . . . . . . . . . . . . . . . . . . .  391.369 ble Materials.-A paper by A. E. Outerbrldll8 Jr., de-Steam boiler. H. W. Moore . . . . . . . . . . . . . . . . . . . . . . . . . .  391,265 scribing a proce •• of ca.tinll iron and other metals upon 
Steamer. v

. 

elle

.

table. K. Schne.lder . . . . . . .  ' . . . . . . . . . . .  391,085 1 lace, embrolderie •• fern fronds, and other combustib le 
Stone channeling machlne, T. McDonnell, Jr . . . . . .  391,260 ��tl���iIC��t�g������t���'io.c��N�

n
�rl

l
ge ��

I
��1�: Stone tUb. S. Coombe . . .  ; :  . .  ; . . . .  ; . . . . . . . . . . . . . . . . . . . .  3111 .121 To be bad at this office and from all newsdealers. 

Store service apparatus. J. T. Cowley . . . .  : . .  391,026. 391,027 
Stove or furnace; beatinll. C. L. ·Rldgway . . . . . . . . . .  391.2'1� 
Straw burner; Q' Laube; . . . ; . . . . . .  ; . . . . . . . . . . .  391,2.14, 391,2iiIi 

Suspenders; H. A; William . . . . . . . . . . . . . . .  ; . . . . .. . . . .  391.218 
Switch. · See . Automatic swit'3h. Electrical 

switch. Railway switch. 
Table. See Ironing table. 
Tap. H. Kel.tad . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  391,161 

Teeth. apparatus for fIlinl{. D. R. Eden . . . . . . . . . . . . .  391,:104 
Telephone tran.mltter, W. H. Collin • . . . . . . . . . . . . .  391.356 

Tblll coupling., anti-rattler tor, C. & C. L. Lee . . . .  391,166 
Thrashlnll machine; J. Galland . . . . . . . . . . . . . . . . . . . . . . 391.139 

Timber. etc .• composition for preserving, C. Tay-
lor .t aI . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391,209 

Tire. wbeel, J. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :191,037 

Toilet ·cabinet or other wooden .tructure. H. Bo-
gardus . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.018 

Tool. combination. R. T. Torkel.on . . . . . . . . . . . . . . . . 391,211 
Toy race track. W. N. McManus . . . . . . . . . . . . . . . . . . . .  891,262 
Trap. See Animal trap. Sewer trap. 
Troullb. See Feed troullrh. 
Trou.er. stretcher. B. J. Greely . . . . . . . . . . . . . . . . . . . .  391.2« 
Trus •• J. H. Warren. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391,099 

Tub. See Stone tub. 
Valve gear. cnt-01f. H. F. Ga.klll . . . . . . . . . . . . . . . . . . .  391.001 

I Valve. cylinder relief. W. Krau ... . . . . . . . . . . . . . . . . . .  391,163 
Valve. thermo.tatic. C. F. Brlllrham . . . . . . . . . . . . . . . .  391.017 
Vehicle llear. J, E. Goodwin . . . . . . . . . . . . . . . . . . . . . . . . .  391.311 

ARTESIAN 
Wells, OU and Gas WeI1s, drilled tr�t:r��d=�� 
and furnish everything required to drill and complete same. P0rt­
able Horse Power and Mounted Steam DrllIIng Machines for 100 to 
600 rt Send 6 cent. for Illustrated 
catalollue. Pierce Arteslall 
aaN�:!�e��!.!e�'WeP�>y�T't' 

VehIcle, two;wheeled. C. A. EIIi.on . . . . . . . . . . . . . . . .  391,235 ----------------------
Vehicle wheel , A .  R. Miller . . . . . . . . . . . . . . . . . . . . . . . .  391,377 CHEMICAL AND ALLIED INDUS-
Velocipede. E. G. Latta . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391,21i3 trle •. -By Watson Smith . An . elaborate report upon 
V I . d 0 b & J h 391 .,0 the object. l Ilu.trative of the progres., advance. and e oClpe e, • orne 0 nson. .  . . . . . . . . . . . . . . . . . .  .'.'" present position of the chemical lndustrles shown at the Velocipede. R� T. Torkel.on . . . . . . . . . . . . . . . . . . . . . . . . .  391.210 Manchester Royal Jubilee Exblbltlon. Contained In 
Velocipede. E. Weeks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391,100 :�W;'JllJ� �f:�I�.,sI�::�t'i.��6o�£sce�rllo��re Velocipede trel\dle, R. T. Torkelson . . . . . . . . . . . . . . . 391,212 serle •• To be bad at this office and from all new.dealer •• 
Ventilator. See Car ventUator. 
Veterinary ca.tratlnll instrument, J. Arnold . . . . . .. 391,107 
Vise. C. J. Hermann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391,321 

Wl\j(on brake. W. H. McCowan . . . . . . . . . . . . . . . . . . . . .  391,170 
Wl\j(on standard. T. G. Mandt . . . . . . . . . . . . . . . . . . . . . . . 391,256 
Wa.h bench. folding. Haye. & Nash . . . . . . . . . . . . . . . . 391,247 
Washlnll machine, G. H. Thomp.on . . . . . . . . . . . . . . . . 391,262 
Watch barrel. H. Oehl . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  391,183 
Watch case pendants. maklnll, W. W. Bradley . • • •  391,016 
Watch r8J{ulator, H. W. Welles . . . . . . . . . . . . . . . . . . . . .  391.101 
Water closet valve. C. H. Harkin . . . . . . . . . . . . . . .  391.318 
Water clo.ets. etc" reservoir for, S. E. Hul{he . . . .  · 391.249 
Water Ilaullre. safety. J. G. Blount . . . . . . . . . . . . . . . . . . .  il91,012 
Wheel. · See Fifth wheel. Vehicle wheel. 
\V heel . Hatch /I; Stroud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.046 
Whlffietree coupllnllr. F. E. Cherrier . . . . . . . . . . . . . . . .  391,021 
Whlffietree hook, W. A. Ladd . . . . . . . . . . . . . . . . . . . . . .  391.OM 
Window screen fixture, E. H. Ambler . . . . . . . . . . . . . .  391.106 
Window shade. ttl rollers. attachlntr, S. Harts-

hom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391,0« 
Wire stitching machine, C. J •. I.asch . . . . . . . . . . . . . . . . 391,2.';2 
Wire tlJrhtel,er. W. M. Graham . . . . . . . . . . . . . . . .. . . . . .  991,21i3 
Yoke ecupling, neck. J. J. Henzle, Jr . . . . . . . . . . . . . . .  391,048 

DESIGNS. 
Button, J. Frick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  18,687 
Jar, T. B. Atterbury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,685 
Money box. E. A. Dubey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,686 
Table cover, A. Mnnlot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.600 
Walls. surface ornamentation of. F. Koskul . .  18,688. 18,689 

TRADE MARKS. 
Baking powder, Price Baking Powder Company . . . . 15,951 
Canned corn. beans. 8uccotash, pumpkin, towa-

toes. and Ilreen pea., Merrell & Soule . . . . . . . . . . . 15.919 
CIllars. F. X. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,958 
Drink •• aCidulated. G. G. Wuchner • • • • • . . • . . • . . . • . . .  L'i,!lM 
Enamel. H. E. Asplnwall .  . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  15,940 
Flour. P. A. & S. Small . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,952 

Hair restorer, W. J. Thomp.on . . . . . . . . . . . . . . . . . . . . . .  15,9M 
Medicinal .alt., C. H. Zahn . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,956 
Med.clne for diseases of the liver and stomach. 

tluld. Gates & Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,946 
Medicine •• certain named. Bloomlnllrdale Bros . . • . .  15,948 
Needle. and needle. for hand sewing. machine. C. 

M. Boland . . . . . . . . . . . . . . . . . . . . . . . . . .  15,944 
Perfumes, both liquid and dry. W. D. Freeman . . . . 15,� 
Preparation. lor u.e In throat and lunll dlsea.e., 

certain. Morrison & Deprez . . . . . . . . . . . .. . . . . . . . _ .  15,000 
Prune juice. J. Barrett . . . . . . . . . . . . . . . . . . . . I . . . . . . . . . .  15,912 

Remedies for rheumatl.m. gout. eta . •  W. H. 
Griffith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,948 

Tobacco. fiue cnred smoklna and chewlnll. B. F. 
Gravely & Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,917 

Whips. S. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,941 

A Printed COpy of the speClllcation and drawing of 
any patent in the foregoing lI.t will be furnished trom 
this ofllce for 2Ii cent •. In orderiUll please state the name 
and number of the patent desired, and remit to Munn & 
Co •• 361 Broadway, New York. 

TH E  PEN NA. D IAMOND D R I LL & MFG.  CO.  
IIIRDS nORO, PA., Builders of ·High Ciao. . Steam Engine.. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 

LEAD SMELTING. -A FULL DESCRIP-
tion of the Lewis Bartlett process, by William Ramsay ; 
Illustrated with 9 engravings. Contained In SCIENTIPIO 
AMERIOAN SUPPLEMENT, No. ri93. Price 10 cents. 
To be had at this office and from all newsdealers. 

Is made from the IIne.t era.lve compound, formed In-�::��.h�h"t\;��I'n� ':frPA�s�r�y��� \t: if���
r
gre�t:,� ·t't"� 

IIne.t Ti".ue Paper. For .moothlng the · surf_ 
after. an ink eraser blls been used, it gives the besti of 
re.ult.. THE INK ERASER I. made from the fine.t 
.teel , and Is .0 arranged. that with a movement of the rtW���r��:e�'lJ, fg���Tn

o
:t[��

u
��

e
�h� r:rfrt 0�e:��1�� 

great value to all who use a pen and pencil. 
PR ICE 1.1�T. 

BaUey's Rubber Bath and Flesh Bru.h, • $1.50 
Bailey's " Toilet Brush, • • . • • • .25 
Bailey'. .. Hand Brush (olze 3xl 3-4 In.). • . .50 I:ll:�;: PJ:c,.�Xsp�:�I��raser. ' . 

• 
• • • � 

Baney's Tooth Brush, No. I. • .40 
Bailey's Tooth Brush, No. 2, ,50 

Send us po.tal note and we will forward � of the 
a��:rs����i1er���d��

ceiPt of price. ll'or e by all 

C J BAI LEY " CO :88 Pearl Street, 
• • GIl .  RootoD, M ..... 

Manufacturers, Agriculturists, Chemists. Engineers, Me­
chanics, Builder8, men of leisure, and profeHsionsl 
men, of all clas.es. need good book. in the line of 
tbelr respective calling.. Our post office department 
permits the transml.sion of books thronllh the maU. 
at very small cost. A comprehen.lve catalojlUe of 
useful books by dlll'erent authors. on more than IIfty 
dill'erent subject., has recently been published for 
free circulation at the ·ofllce of this paper. Snbjecta 

The STURTEVABT IInL 
Crusher and Pulverizer Combined , 

For Orea. Pbosphates, Cement, and all hard and refrac· 
tory material.. Unequaled for capacity and econOmy. 

HYPNOTISM IN FRANCE. - A N I N-
tere.tlng review ot the present status af this subject. by 
Max De.solr. Containeil In SCIENTU'IO AMERICAN Sup­
PI.EME"·" , N C}. 613 • .  PrIce 10 cents. To be bad at this 
office and from aJI newsdealers. 

. _ ---_ ._--:-------
OIL WELL SUPPLY CO. Ltd. 

91 & 92 WATER STBEE�' 
Pittsbn rah, I.'a., 

Manufacturers of everything needed for 
.AELTE &::E.A. lla' VJr.III::E.oXoS 

either Gas. 011. Water, or Mineral 
Te.t., Boilers, Eng�nes.PIPe. . .  
C
I�r�:fr�'t�����ollUoe�I�i-i

e
:�

. 
. . "U�I!!t U.ts and dl.count sheets . 1 on request. 

GHARTHR' S GAS · HNGINH. 
The Simple.t, most Reliable. and 

Economical Gas Enl(ine 
In exl.tence. 

An Impulse at every revolution. 
Perfect steadlne.. g uarllnteed 
for Arc or Incllndescent Electric 
LII,hto. 
dls��:.r.en,.'!."J'\�.f::�:of!': ':;�� 
\U'""fea:t� o�':�o�t :�ec�:�� ::� hoOl' to ench Indicated H. I'. ��������=1 A Perfectly Sate Motor for 

_ All Places and Purpose". 
New York Agent •. JOHN J. BOCKIE, 47 Dey Street. 

CbIC&llo Office and Sale.room, 152 J.ake Street. 
For circulars and price •• oodress 

Wil l iams & Orton Mfg. CO. 
P. o. Box 148. STERLING, ILL. 

[NOVEMBER 3, I SSS. 
Screw Cut­tipg Auto­
matic Cro .. Fee<t, etc. 

Scroll S.wa. H Catalogue 
Circular Free SawR.LatheF E of.11 our Mortioers. Machinery. 

lis Mfg. 695 Water St., Seneca Falis , N .  Y. 
STORAGE BATTERIES FOR ELEC­
fei: r����

I
%�ii;:' �:r..��:: t�'t::��:�����t��e�nlt: 

subject of the appllca, lon of storalle batteries to loco­
motive purpose •• Contained In !'Cl ENTIFIC AMERICAN 
SUPPL�ME"T. No. 62li. Price 10 cents. To be had at 
this Office and from all new.dealers. 

DELAFIELD'S PAT. SAW CLAMP 
: 

With saw for cuttlnll metals. Save. all the broken 
hack· saw blade.. In u.e over two years In all parts ot 
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bl" mall. Discount to dealers. 
lSOltOTON MFG. WORKS, Noroton, Conn. 

AIR. PURIFIC ATION OF. ·- BY D. 
Prince, M .D. An experimental .tudy In re'atlon to the 
remova' from the air of the du.t or partlen' ate material, 
r�ff�rg�s
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C
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IImproved Stone Channeling Mathines, 
R O C K  D R I L L S ,  

Gadden, Quarry Ba.·s. Pilla 
and Feather D" llIs, on,1 

QuorJoying !llnch inery. 
Send tor full de.crlptlve catalotrUe. 

In!crsoll Rock Drill CO ' I  
1 0  PA R K  PIr,ACE, N e w  Yor�. 
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UEL.-AN ACCOUNT 
of the Penn.ylvanla Rai lroad'. el<perlment. with the 
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road with COllI 011 as a fuel. Contained in SO IEN�'III'IC 
AMERICAN SUPPI.EMENT No. 6 1 3. P, lce ten cent •• 
To be had at thl. omce and from all newsdealers. 

SEVERN AND MERSEY TUNNELS.-
FR. " ,-- � - oro �- --q 

I

fttf)PDnCbintr---et. work., WIth two engravings. Contained In SCIENTIFIC . . . It n 11111 j 
A MERICA.N SUPP1.EMENTJ No. 604. PrIce 10 cents. To DIES DII0THERTOOlS' be had at thl. Office and nom all newsdealer.. ... ... _ .... _ .. 

UA I.a.-rn : aHEaT M.TAL aoon. PLANING AND MATCHING MACHINES. IIftDlIIl"l1S DROPFO ......... .. . 
rl P 4III��1lo.t . . � . 2 g: l!' Branch Office and Factory, 203, 205 & 2f1j Center St., N. Y. 

s i � INFLUEN C E  MACHINES.-A PAPER 
e 1>' .... by James Wimshurst, giving a complete "cconnt 01 the 
� o l:l  f:�r!��&�.:I���"'i�

r
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I
I� �r;!��t.rN 1'ri�� oW. e � PLEMlIlNT. No. 64". Price 10 cents, To be hadat this 

� .,.  office and from all newsdealers. 
21 '  0 
O<j P 

Speclsl Machines for Cal' Work. and the latest Improved 
Wood Working Machinery of aJI kind •• 

TRAMWAY, FLEXIBLE GIRDER.-DE­
��R��':,f��: ���g��y:JXr::x��:W:f:i�.f :o:��; 
wire tromway . .  With 21 I1gure.. Contained In SCIENTI­
FIC AMER.CAN SUPPLY-MENT, No . .. 93. Price 10 cents. 
To be had at thl. officll Hnd from 1111 new.dealers. .=:J!di...,CARPENTER8' "'-OOLS itedUCed prices. Bend • 

stamps fn.1' Catn.)ng. .000 illustratIons. JNO. WILKINSON co.. 6. Htat. 8t • • Chi ..... 

GUILD It, GARR ISON 
BELC>C>K.LYlla'. lla'. Y., v .  S • .A. 

Builders of Steam Pu mp. for LI�UldS or Seml.liqulds. 
��hCG::,<i:r�:.!'��!��l�Y3'��!.!!�� 1i1::� }:�:::::: 
A II'ltator". Condenser" for Pan". Enalne., !!Iteam 
P u m p., ·Vacuum Appal·alus, elc. 

SYSTEMS OF DISTRIBUTION OF 
Electrlclty.-'A lecture by Ellhn Thomson. delivered In 
the Sibley College course. Tbe serle •• multiple arc. ser­
le. multiple and mUlt!f.le series. acc.umulator and induc-
��\���
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SC'IF.NTIII'IC AHEmOAN SUPPLEMENT, No. 803. Price 10 
cents. To be had at this office, and from all newsdealers. 

AN EW C A T A L O C UE VALU A B L
oE ' P A P E R S  

Contained In SCIENTIFIC AMERICAN SUPPLEMENT, sent free of cha!'f18 to any address. . �UNN & CO. ,  361  Brondwny, New York. 
·HOW TO llAKE aN INCUBATOR.-
Full qireBtlons. ilIu.trated .with 7 IIllnres. Also dlreo-�M:N:r:IO °X:-:i�':,'iNt��P:l'.l'�""�:No. <jfr�':ty.�?ce \� 
cents. To be had at this office and from all newsdealers. 

BA R R E L MACHINERY. 
E. A; R. BOUIES, 

BUJI'II'ALO. N. Y. 

CAMERA BELLOWS.-F ULL DESCRIP-
tion. With -12 figures, by means of whicb any amateur 
can easily mRke a camera bellow. for himself. Con­
talned In Scn:NTIF.O AMERIOAN ;;UPPLEMENT, No. 
623. Price 10 cents. To be had at this office and 
trom all newsdealer •. 

Wiley & Rnssell  Mfll'. Co., Greenfield, Mass. 

TO BUSINESS MEN. 
The value of the SCIENTIFIC AMERICAN as an adver­ti.inll medium cannot be overestimated. Its circulation Is many times greater. tban that of any similar journal now publi.hed. It lloe. into all the States and Territo­ries, and Is read In all the principal lIbrarie. and reading 

rooms of the world. A bu.ine •• man wants somet.hlng 
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.,"; advertises In the SCIENTIFIC AMERICAN. And do not let the advertising ""ent inUuence you to substitute 

:�:::�tf�:� If.:tP;: �'�r"b}::'������I�
I
glC����lg�.ie WI�� for your interest to advertise. Tbl. l. frequently done. for the reason taat tae uent gets R. Jarger eommiBl!lion from the papers havinll a .m .. l1 Circulation than I. allow­

ed on the SCIENTIFIC AMERIC'AN. 
For rates see top of first column of this p&lle, or ad. 

dress MUNN & CO., PubIl81 . .  ,r8, 
361 Broadwa),. New York. 

2nd � MACH I NERY n 
N. Y. Mach'y Depot, Brldlle Store 16. Fr'!nkfort St., N.Y. 

WOOL HAT MAKING. - FULL DE-
scription of the proce.s.-Wool washing, c"rdlng and 
formlBp;, settling, numplng and washing out. stret.cb­
Ing or st.umplng. drying. storing and .teamlng, pulling 
out, dyeing. bloOklnll

j 
storing. pressing. finish ing, round-
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AlIflll l lICAN SUPPLE>lENT, Nos. 626. 6"�, and 6�9. PrIce 10 cent. each. '1.'0 be had at tbls office and from all newsdpalers. 

E LECTR I C  LlI HT A N D  POWER.  Canadian Patents may now b e  obtained b y  the 
Inventors for any Of the Inventions named In the fore­
IJOtna list. provided they are simple. at a cost of NO 
each. If cuinpllilate4, the IlO8t will he a little more. For 
rull illStrIlctioti8 addre.s Munn & Co., 361 Broadway. 
)1e1r VQrlt. . otber forellm ..... tll mr.J aIeG be \llItl\tlled. 

classilled witb namel! of author. Pel'llons deslrlnlf QUARANTINE S YSTEM , OF LOUISI­
a copy. have only to ask for It. and It will be m.lIlled I &DR.-By Joseph 'Holt .. M. D. nesorlptton of the method. 
to them Addres. of d l lllnfection practiced. With 4 11pres. Contained In lUV!\� & CO., ':S81 Uroadway, !\ew York. =����h':ci�al:'I:���no:�r:et:.ct':V:r�O 

JIldco system of Arc and Incande.cent Llghtlnll. Di­rect or In connection with the !'tor&lle Batteries of the 
Electrical Accumulator Co. Dynamos. Motors, Lampa, 
B

a�l1;-:I?�!l-'�� EJ:��r��
p
�\�ritipA NY ��4 Carter :';treet. l'blladelpbia. loa. 

© 1888 SCIENTIFIC AMERICAN, INC.
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H E N R Y CA R E Y B A I R D  .t. CO. 

ladaltrl.1 Pablbhen, Book�eller8, •• d Importen. 
S! 0 Walnat St •• Pblladelphla. I'a . . U. S. A .  
arOur new and Revised Catalogue of  Practical and 

Scientific Books, 80 P8!les, 8vo, and onr other Catalogues 
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to any one In any part of the world who will farnlsh his 
address. 

H A S W E L L'S 
E N GIN E E RS'  

POCKET-BOO K  
Engineers ' Pocket-Book. M e chanics' and En­

gineers' Pocket-Book of Tables, Rules, and 
Formulas pertai ning 10 M echanics, M ath­
ematics, and Phvsics : incl uding A reas, 
Square s, Cubes, and R oots, 81c. ; Logarithms 
H yd rau l ics, Hyd rodynamics , Steam a nd the 
Steam-Engi ne , Naval Arch itecture, Mason­
ry. Steam-Vessel s, M ills,  81c. ; Li mes, M or­
tars, Cements, 81c . ; Orthography of Techni­
cal Word s and Term s. 81c. , 81c. Fifty-second 
Edition . By CHAS. H. HASWELL. I 2mo, 
Pocket-Book Form, $4. 00. 

Capt . J. ERICSSON to the Author. 

8�II ������g;8��:0 :lfJ'i::O�Kc�g:l�:\��r�: 
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you belong. the honor 0'1 having presented to the world 
a book �ontalnlng more posit."" Information than was 
ever before published. 1 conld with justice say more." 

It covers the entire practical field of the mechunlc­
lJhicago lnter-Ocean. 
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HARPER & BROTHE RS, N E W  YORK. 
ar The above work is for sale by aU bookseUerB, or 1O1l! b e  Bent 

by HARPKR & BROTHERS, postage prepaid, to anll wrt of 
tlieUnited States or Vonada, on receipt of the price. HA lIP­
ER'S CATALOGUE Bent on receipt of Ten Cenls instamps. 

ARCHITECTURAL BOOIS. 
Usefu l ,  Beautifu l ,  and Cheap. 

To any person about to  erect a dwelling hoase or  .ta.­
ble, either In the country or city. or any builder wishing 
to exanilne tbe latest and best plans for a church, school 
house. club house, or any other public building of blgh 
Or low cost, should procure a complete set of the AROlII. 
TECTS' AND BUILDERS' EDITION of tbp. SCIENTIFIC 
AKERICA N. 

The Information these volumes contain renders the 
work almost Indispensable to the architect and builder, 
and to persons about to build for themselves they will 
lind tbe work suggestive and most useful. They contain 
oolored plates of the elevation. plan, and detail draw­
Ings of olmost every class of bulldlnlJ, with .peclfica­
tion a.ld approximate cost. 

Four bound volumes are now ready and may be ob­
tained, by mall, direct from the publishers or from any 
newsdealer. Price, 12.00 & volume. Stitched In paper 
ClOvers. SubSCription price, per annum, $2.911. Addre88 
and remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 

EMERY "VV'IIEELS. 
Made SOI.ID of lhe Celehriued WELLINGTON MILL!!! EMERY. 

IB 'D'.B�XO� TO .&.::E.I::E.I OT.EEB�IB. 
Thousands of �t,��a:��'lf�!T:�f�:r �:"b

e
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• t, most Dar­

RUNS WET or DRY. CUTS COOL and FREE. A SAFE WHEEL. lEW YORK BELTlla AI D PACKIII CO.  
JOlIN H. CHEEVER, Treas. Warehouse : 1 5  Park Row New York Large Wheels made on Cast Iron Centers it de- ' • 

sired. Knife Grinding Wheels a Specialty. European Branch : Plckhuben 5, Hamburg. 

W ILLIAltl R. T,\YLOR, lnventor and Mecban-
lcal Engineer. Inventors assl.ted In perfecting In-
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mIWhlnery. Designs and models furnished for mecban. 
Ical Inventions. Correspondence solicited. '1'AYLOR 
It HOWARD, 4 Charlestown Street, Boston, Mass. 

:DtI: O-TO�_. 
The most e1IIclent and economi­
cal means of obtaining from one-
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tbe greatest amount of work with 
the US" of the smallest stream 
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PrinUoR Presses, Elevaturs, 
Church Orl<ans, C011'ee Millh, 
Sewing Machines, Lathes, Den­
tal Contlivancel!. and in fact, 
any l��c;.,�m:a.::ihIlW�'!traDlle Street, Blnlfbamton, N .  Y .  

ON RED A ND PURPLE C H LO RIDE, 
bromide and Iodide of ollver.-On Hellocbromy. and on 
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and iodine are capablp. of forming sUver componnds ex· 
hlbltlng beautiful colorations and posseSSing great 
stability ; (2) that of these substances, the red chloride 
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.. E N TS Nos. 6 1 3, 6 1 6, 61 " 81 S. Price ten cents 
each, or 40 cent. for the series. '1'0 be had at this 01l1ce 
and from all newsdealers. 

TH E DEVELOPMENT OF THE M ER-

PROPULSION OF STREET CARS.-
A paper by A. W. Wright. In which an endeavor Is made to solve the problem as to the IImount of power reqUITed to shrt a street car and keep It in motion under average conditions. Contained In SCH' '' TIFIC AMERICAN SUP­
PLEMENT. No. 1) 33. Price 10 cents. '1'0. be had at this 01l1ce and from all newsdealers. 

lU NKENHE IMER'S, . 
SrO H T  FEED 

LUBRICATORS. 
(LlceDled und .. Gate. Pate.t.) 

-:0:-

Witb Index feed and 
andd��ger ��C:i���Y�o. 

The Jatest ADd hest J.D­
hricatlDlr /)evices. 

Cincinnati Brass Works, 
CINCINNATI, O. 

DISEASES OF DYNAMOS,-A PAPER 
br s. P. Thompson, D. !'c .. dlocussing the maladies to 
Which dynamo machines are liable, and their treatment, Cure and prevention. Contained In RCIK"TIFIC A .. E I < I­CAN SUPPI,EM""T. No. 6:&7. Price 10 cents. To be had 
at this 01l1ce and from all newsdealers . 

M A D E  W I T H  B O I L I N C  W AT E R . 

E P P S '  S 
C R A T E FU L-CO M FO R T I N C  

C O C O A  
l"n'1�\.tr!.".it�::'Ci�JJf����r:�'::I:;; I���frl��;,���: M A D  E W I T  H B 0 I L l  N C M I L  K .  
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II.  Downward driving �lImps. [11. Upward and down· and the discoveries made with tbem,-By Prof. E. S. 
ward driving pumps. IV. Comblnat,onl'umps. V. In· Holden. An Interestlng hl.toricalpaper, dlscus.illg the 
!:ctor pumps. VI. Mechanical mercurla pumps. With I development of the telescope from tlie time of Gailleo 
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each. To be liad at this 01l1ce and from all newsdealers. had at tbls 01l1C8 and from all newldealers. 

THE CONTINENTAL IRON WORKS, 
"-" 

I Ii- � 
I� I� CORRDC�iED flUeS -= 

� " 

EI�OO�::E.IY01'\7, 1'\7. yo 0 ,  
SOLE MANU1I'ACTUBERS OF . 

CORRUGATED BOILER FLUES 
Under their own patents and those of  SAMSON FOX of Leadl, England. 

I'IADE IN A LI. SIZES, WITH FLA.NGED OR PLAIN ENDS. 
ar Take Ferry from lOth or 28d St., N. Y., to Greenpolnt . .... 

The TRENTON ENGINE ft.U T O M ATIC CUT-OF! B A kANCE �'!f. 
Use Adamant Wal l P laster 
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_ F. VAN WINKLE, .Agt., 91 Llberty St.,N. Y. 

-IT 18-
Hard, Dense & Adhesive 

-DOES NOT­
CHECK or CItA.CK. 
It Is Impervious to wind, 

water, and disease germs. 
It dries In Il few hours. 

It can be applied In any 
kind of weatber. 

It Is In general use. Licen­
ses granted for the mix-
ing, u8�ad���:el1ing. 

ADAMANT MFG. CO. f1 E. QENE8E8��!,E:: Y. 

GLACI A L  EPOCHS AND THEIR PE­
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((,AN SITP " LEMEl<T, NO!!. 83 1 and 83�. Price 10 cents each. To be had at t-r D1I1ce and from all newsdealers. 
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WElrrKYEB. PATE.T FUR.AOE 
BOILERS OF EVERT DESCRIPTION. 

IDE Automatic Engines, Traction and Portable Engines 
BTB.&.:DtI: �O.&.Z) �0::E.I::E.I:m� ... 

• •• ufacture4 ', Fou n d ry a n d  Mach i n e  Department, 

GAS ENGINEERING, RECENT PRO· 
gress ln.-By A. Macpherson. Regenerative system of 
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Para1l1n as a rival of ooal g88, 011 ill gas milkIng. p:.'lces of residual products. Contained In SCI1C"TIFIC AMEJU· 
CAN S U I'PL�MENT, No. 611 1 .  Price 10 cents. To be 
had at this 01l1ce and from all newsdealers. 

ASBESTOS FELTING wKslHalr . Felt 
Cement Felting Coverings 

98 Mahle. LaDe, N. Y. I tOr Heater, Steam Water Pipes 
THB GENERATION OF STEAM, A 
lecture by Geo. H. Babcock deUvered la the Blbley 
College Course. 1_ The production of Heat. Furnaces 
for burning bItuminous and anthracite coal, wood, oa.w· 
dnst. waste aas, natural gas, etc., descri bed. II. The 
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t.alned In SCIENTIFIC AMERICAN SUPPLEJlENT, N os. 
6'44 and 6:&1). Price 10 cent.. To be bad at this om.ce 
and from all newsdealers. 

ht an Electric BeU in )'01U' house 01' shop. 
tOIl 0111 do It '91111!1111 w1\11 sete Out!!\. 1m.'11 811 Outllt CODSiatBofTElJ ' I I Puah Button, lOll feet Wire. pl •• for Ire. 

o. E. :TO cfI> :eEoO., 85 .� /!7 Longworth, CINCINNATI, O. It 18 l1Dporta.nt to ua that FOU mention tbI. paper. 

Harrisburg, p�. U. s. A. 

COMPARATIVE VALUE OF STEAM 
and hot water for tranomltting heat and power.-An 
elaborate discussion of the subject. by Charles E. Emory. 
Contained In SCI ENTIFIC AlIEHICAN SUPI'LEM>:NT No. 
6 1 1) .  Price ten centl. To be had at tbl. omc� and 
frQm aU newsdealers. 

� " = i � = ; ELECTRIC WELDlNG.-A. PAPER BY pedla of Drills and 2SC. for 
700 Engrav Lightning mailing it. 

proP08aJ. for Machine ToolN, I.umher, etc.-
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aJi��:::8��St��'us��� nlLval lnspection. Bidders are referred to the re.pective Commandants at the Washington and Norfolk Navy Yards for speCifications, forms of 011'er. and aU Infor. matlon relative to the articles required. 1'he proposals must be made in duplicate on the proper blank forms and ,/IlIea out as indicated by the blank. The Department re-

:rv':J:::o��� tt� r�::;n::,%r:opo.al not considered 
JAMES FULTSN, Pal/l'lUlBter Gennal, U. S. Na1Jl/. 

F O R S A L E  
THE FACTORIES OF 

T H E  H A M P D E N  WATC H CO. 
AT S I"RI N G FIE I .D ,  IlIASS., 

Covering about one acre of ground, with Engine, Boller 
Sbaftlng, etc., ready for Immediate occ"Sancy for IIghi 
ll'e'��M'���.�

i
�!it:::�"e�I\v':iRill�':.?, c!'::�ii, ����. 

A MMONIA SULPHATE.-A PAPER 
by Watson Smith. F.C.S .. describing Gruneberl<'s ap�ara-�u�e��°'8'��A���at�n�J;'����i�3f ��J>::;!x sJ�� PLltMreNT, No. 1)66. Price 10 cents. To be had at this 01l1ce and from all newsdealers. 

H U D S O N  R I V E R  B R I D G E-� AT 
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ure 

�he� cde�����IO�: �o�':.�� 
tlon., Superstructure. 'l'emporary Staging. Trestle Work 
With 3 enl'ravtngs. ( 'ontalne1 In SCHNTIFI(, AlIfERH'AN 
SI 'PPLKME"T, No. 64 6. P · lce 10 cents. To be had at 
this 01l1ce and from all newsdealers. 

PtJ�Ean :o0!} ... !!!:J���:Ch�:��oa';,"Jt�j, fi�c�: 
for making It aN ready. Present owner will seIf all or a 
part of patent. Other Interests prevent his giving It 
Ilttentlon. Address 

LIGHT, Box 773, New York. 

T H E  K I N C  OF E N C R AV E RS 
W i l l  send an Engraved VIsltinK P l ate and ISO 
Cards, by m a l l ,  for $ 1 .00. 

WRITING PAPERS BY THE POUND .  
Yon get nearly double the quantity tban by the quire, 
for the same money. All sty les, Including the very 
newest. Send stamp for samples and price list. 
Wm H H osk ,' n s  Co 927 ARCH S T R E ET, , . I . , P H I LA D A . ,  PA, 

NATURAL GAS IND USTRY AT PITTS-
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TIFIC AMERICAN SUPPLF.lIrENT. No. 6 2 7 .  Price lOcents. 
To be had at this 01l1ce and from all newsdealers. 

BALL ENGINE CO. 
E R I E ,  PA •• 

MAN U F A CTURERS OF 
AUTOMATIC CUT·OFF ENGINES 
ftr: :r!���c e�i�r���a���� 
lng, and aIf purposes where a close governing engine Is 
Indl.pen"able, 

THE FO RTH BRIDGE . - A  PAP E R  BY 
A. s. Illggan, describing the method employM In thlt-� 
erection of this great engineering work. With 8 lig. 
ares. Contained In SCIENTIFIC  AMER ICAN tlUPPJ,EKENT No. 8�6. Price 10 cent.. To be had at this 01l1 ... llnd 
from a1l l1ewsdealers. 

RAI1 W AY AND STEAM FITTERS' SUPPLIES 
Rue's Little Giant Injector. 

SCREW JACKS, STURTEVANT BLOWERS. &c. 
JOHN !'!. URQUHART, 46 Cortlandt St., N. Y. 

B I T "quare, Oval, 01' l{oDnd Smooth 1I 0Jes. 
For carpenter, cablnetl llDd �attern work, � 
�ilD�'iiipI��e:t·�o.,'r7ft J."a1de�

e
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COSTS IN MANUFACTURE8.-A LEC • 
ture by H. Metcalfe. U. S. A ., delivered In the Sibley 
College course.-An elaboration of a system for tbe 
management of fllctorleo and employes. A valuable 
paper. Contained In SCIENTIFIC A M E RICAN SUPPLE­
MENT. N o, 60il. PrIce 10 cents. '1'0 be had at this olllce 
and from all newsdealers. Col':) - iii! I;l Prof. lIlllhu 1'homson, giving an account of a new way 

_ � = .  of utilizing the heating eftects of henvy electrical cur­z: .. = � rents lor causlllR nnlon between pieces ofmetal .wllether 
CI CI � . of the same or of dlJl'erent kinds. II lth 4 figures. Con-
, _  Z 001 

talned In SCIENTIFIC A M E lfICAN SUPPLEME NT, No. 
� IiIj !\9". Price 10 �nts. To be bad at this 01l1ce and froIfl i! c g; ... 1 new_s_d_e_a1_e_rs_. _____________ _ 
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Diamond 
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Book free, 

L in I' of Hydraulic American 
W L L  WELL We\l Works, Th S ' · f ' A . Bran�H����i and l�s�hJ;':a1 St,,!=g� Ins. � Cleml I e  mencan 
CL!�: J2!�E�:'��t!!B!��o!��ELS PUBLICATIONS FOR 1 888. __ A PRA CTICA.L  SUC(lESS. 

VAN DUZEN'S PAT. LOOSB PULLEY OILBR. 
Thousand. In satisfactory every-

R A ILS FOR ST REET RAII,ROADS.- day use. Entlre rellabUity and con-
A W l I th CO par staney demonstrated In a two years' 1\ paper by . •  Wr .lI"ht, C.E., dlscuss r.1f e m � .  test by (would be) Eastern skeptics. attve value of iron and steel &8 materials forstreet ra11. 

toad r&!IR. Contained In iltl RNTlFlO' AMERICAN SI'P-' ':8
nOl:Ve:��=:'��:J'.r�� PI,ICHENT. NO. 499. P'!f,ce 10 cents. To be had at this our �atalogue No M." 01l1ce IUld from all newslJllalers. VAN DUZEN & TIFT. ClnciDnatl 0 - ------- . � 

PERFECT;Y;SPAPER E $ 1 0 . 00  to $50.00 R�t:�gl:� 

Dl11'erent Styles. Catalogue Free. 
Geo. p, Clark, Box L.Windsor locks. Ct. 

PANAMA CANAL.-A PAPER BY l:>R. 
W. Nelson on ,ome of the dl1l1cultles to be overcome In 
the prosecution Of this work. Damming the ChlllO'es 
�l;;''iie. E���f:n\

h
31::!!�S?U���fof �:����� lI�S� 

Co.t of the work. Contslned In S0IEN1'111'1C AMElflCAN 

im:�fIl'cr:F��:O� f!tl�ew��':le�.
cents. To be had at " � F I l ness. Maale J.aDternR and VlewlI of popular sub-

1'he Koch Patent FIle. for preservilul newspapers. Mag. !:ctB. ('.atalogues on af,PllcatiOn. Part I Optical. 2 PLAYS Dial::lr.jea, Tableaux, Speakers, for 
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" SCIENTIFIC A " ti!lR1C�' ln ailt. Neceslary for I P U L LEY8  H A Ne E R S  PROG'RE!;,;S MA OH I N W  .WORKS. 
every one who wlabes to preserve the paper. Addr88l1 F R I '"  I O N' C L U "�LI.8'  .A.. &; F. :e::a.O'VIVN, 

MUNN &: co • •  Publishers SOIENTllI'JO .AlI.SICAN. n: "" T . . : 1: '%;..., • •  40 E'l'ark Pl.a.oe. 1'\7 . 'V. 
- . . . -, . .,.,..-l� . .; .... � . .  � , . "  • 

-----<>--
The prices of the di11'erent publications In the United 

States. Canada, and Mexico are as follows : 
RATES BY MAIL. 

The ScientifiC American (weekly), one year "3.00 
The Sclentillc American Supplement (weekly), one 

year. . . . . . . . . . . 5.00 
The ScientifiC American, Export Edition (monthly) 

one year, • . . . • • . • .. • 5.00 
Tbe Sclentillc American, A I'chitects and Builders 

Edition (monthly), ODe vear. . 2.50 
COMBINED RATES. 

The SCIentific American and Supplement, . ,7.00 
The ScientifiC American and Architects and Build. 

ers II:dltion, • 1>.00 
Tbe ScientifiC American, Supplement, and Archl. 

tects and Builders Edition. . • . . • 9.00 
ProJIortiOfUlte Bates for SfD; Montlur. 

This Inclndes postSlle, which we pay. Remit by postal 
or express JDoney order, or draft to order of 

MUNN &; .CO . . 381 Broadway, New York. 

:;; w . ..... .. .., ..... ..r.=-• .,. ... ,�"' ... •. .� � ���Wlm::..-,:-...,�"t':: 
. .. J ....... _ _  \IIl .,.. I;e;,PalMIIio,IIIo. 
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Inside Palle, each In 8eJ'tion - _ - ., :>  cent" a 1I1Ie, 
Back Paae, each iUMeJ'Iion _ _  - 8 1 .00 a Hne. 

The above are charges per agate hne-about eijlbt 
words per line. 'llhis notice shows the width of the line, 
and is set in agate type. Knllravings may head adver­
tisements at the same rate per Rjlate line. by measure .. 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn .. i ng to appear in next issue. 

Beware of Fraud, as my name and the prIce are 
stamped on the bottom of all my advert.ised shoes 
before leaving the factory, which protect the wearers 
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says he has them ".Ithout my name and price stamjJed 
on the hottom, put hhn down as a fraud. 

w. L. DOUCLAS 
$3 SHOE. CEN,!''?E':..EN. 
slJ�

e �3' f�cl3s �:';WI1S�J��1�0��\�':i 
the feet, easy as hand-sewed and WILL NOT RIP. 

W. L. DOUGLAS 84 SHOE, the original and 
only hand-sewed welt $4 shoe. Equals custom-made 
shoes costing from $6 to $9. 

W. L. DOUGLAS 83.50 POLICE SHOE. 
Railroad Men and Letter Carriers all wear them. 
Smooth Inside as a Hand-Sewed Sboe • .  No Tacks or 
Wax Thread to hurt the feet. 

W. L. DOUGLAS 82.50 SHOE is unexcelled 
f
0ii':''r: D:>'iiG�:i� Ci�.��

o
��:iH��MAN'S SHOE Is the best in the world for rougb wear ; one 

p
a
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a
$� YS'H()E FOR BOYS is 

the best Scbool Shoe in the world. 
W. L. DOUGLAS 81.75 YOUTH'S School Shoe gives the small Boys a chance to wear the best 

shoes In the world. 
All made In Congress, Button and Lace. If not sold 

by your dealer, write 
W. L. DOUCLAS, Brockton. M ass. 

STEEL BALLS. 
F o J'  A u ti-Fri ction BeaJ'in as, of 
B .. st (:a�iJl Steel. Ha.rdened, 
Gruund,  nnd Buruisbpd, from 3-16 In. to 2 1n. dllUll.et!lr. 

1 n quality and 'uenslty of metal, 
in uniformity of temper. and in ac­
curacy Hnd nicety of finish warrant. 
ed unequaled. 

J]r Samples and prices on applica­
tion. 

Sllm.�nd·B R o i l i ng-Mach i n e  Co., Fltohbul'lr, Ma ... 

THE AMERI�AN BELL TELErH�IE ��. 
95 M I LK ST. ,  BOSTON, MASS. 

This Company owns the Letters Patent 
!!I'anted to Alexander Graham Bell, March 
7th, 1876, No. 1 74, 465, and January 30th, 
18n No. 186. 787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in­
fringes the right secured to this Company 
by the above patents, and renders each 
indl.vidual user of telephones not furnish­
ed by it or its l icensees responsible for such 
unlawful use. and all the consequenceb 
thereof, and l iable to suit th�refor. 

Address JO l i N  A. ROEBLING 'S SONS, Manufactur­
erB. 'l'renton, N. J. , or 117 Liberty Street. New York. 

Wheels and Rope for cODveymg power long distances. 
Send for circular. 

ELECTROTECHNICS, 
and Designations in.-A list of the symbols proposed by 
Mr. Jamieson for electrical uni ts, magnetism, and elec. 
tric measurements. 'Vith " figures. Contained jn SCI­
ENTIFIC AMEI t ICAN SU P P L }<;'\I II�NT. NO. u9ii. Price 10 
cents. To be bad at this olllce and from all newsdealers. 

PAT E N T S .  
MESSRS. MUNN &; CO .• in connection with the publl' 

Ititufifi t !mtritau. 
T H E  B AC K U S  M OT O R  
Is the cheapest power known for driving all kinds of 
IIl1"ht machinery. 'l'housands In use the world over. 
Speak for themselves. Sold with or without a goyernor. 
It Is noiseless, neat,compact. and runs without attention 

T H E  BACKU S EXHAUST E R  
A wonderful Air Mover. Invalnable for ventilating 
factories and public bulldlnll8. Will remove smoke, 
dU8t� steam, foul air9 aeidEl, and is used for drying, 
he&tlrll' or cooli'!g. pr" Send ,I}/' Special Cata/oque. � 
BACKUS WATER MOTOR CO. , Newa rk, N . .. .  

HYATT F I LTERS . 
The Franklin Institute of Phlladelpbla has awarded 

The Scott I,eaacy PJ'em i u m  llled .. 1 to thl. Com­
pany for the adaptnbility of their system to the 
Pnrlfication of Water i"luppl i es of Cities. 

LONG JUtANCH, NEW JERSey, 
NEWPORT, RHODE ISt.A ND, 

ATI,AN'I'A ,  GEORGIA , 
Bud over 20 ,_ citi ell RtU. toW"" bave adopted this 
system, which is the only successful legitimate one, 

We, have suits 8.Ilainst tpe National, Jewell, and other 
Companies who infringe our patents. 
HYATT P U R E  WATER CO M P A N Y, 

18 COl'llandt Street, N e w  York City. 

Mention tbls paper. 

THE COPYING PAD.-HOW TO MAKE 
and how to m�e j with an engraving. Practical directions 
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letter to the pag ; bow to take olf copies of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPT.EMENT, NO. 43N. Price 10 cents. For sale at this olllce Rnd by all 
newsdealers In aU parts of the country. 

INVENTORS and others desirln,.c new artlclesmanufac­
tured and Introduced, address P. O. Box 86, Cleveland, O. 

The CUSHMAN Palent 
3 Pinion Geared Scroll ChuckS 
with their latest improvements 
are unexcelled. Made in aU sizes 
from 2� inch to 12 Inch diameter, 
and are sold by the trade all over 
the world. 

Manufactured by 
The Cnshman Ch llck Co .. 

Hartford, Conn, -------------------
VELOCITY OF ICE BOATS. A COLLEC-
tion of Interesting letters to the editor of the SCIENTIFIC �����t�:��� ��
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s, �1i 
faster ·than the wind which propels them. IDustrated 
with 10 explanatory dlagraIl1s. Contained in SCIENTIFIO 
AMERICAN Sl'PPLEMENT. No. 214. Price 10 cents. To lie had-at this office and from all neWlldealers. 

THE MODERN I C E  YACHT. - BY 
Geo. W. Polk. A new and valuable paper. containing 
full practical direction. and specifications for the con­
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. lllustrated with en-
8I'lI!vtngs drawn to scale. shOwing' the form, pOSition, 
and arranl<ement of all the parts. Contained In SCIEN­
TIFIC AMERICAN SUPPI.E.n;N'I" No. 6::4. Price 10 
ceut.. To be had at this olllco and of all newsdealers. 

WE-BOATS - THEIR CONSTRUCTION 

�rr����1::';�·. V�� ':;���v�g"':��!:1����:�1 
construction. Views of the two fasfest Ice-safImg boats 
used on the Hudson rive� In winter. By H. A. Horsfall, 
M.E. Contalned In SCIF."TIFIC AMEIIICAN SUPPLE_ 
MENT, 1. The BaDle number also contains the rules and 
regulations for the formation of ice-hoat clubs. the sau. 
ing and management of Ice-boats. Price 10 cents. 

HD'llty H�ir FUrn'�IL 
Expose an Immense Heated 

Surface. 
Extract all the Heat from 

the Gases. Furnish Pure -
Warm Air in Abundance. 
Fourteen Year� of Test. 

Universal ly  satisfactory. 
Send for." Our Furnace Book." 

Abram Cox Stove CO" 
MANUFACTURERS. 

Philadelphia and Chicago, 

The OriIDnal Unvnlcanized Packin[. 
CALLED THE RTANDARU-AS it IsthePackingbywhlch 

. all others are compared. 
Accept no packing as JENKINS PACKING unless stamped with our h Trade Mark." 

JENKINS BROl! 100 Milk "tr""t, Bo.toa. 
. {n .Jolm Street, N. T. 

- - ». n t.,��� :::: �":ao. 
THE THROOP PERFORA.TING CO., PERFOR�'T'i!DffM it A L S  "W"RZTEJ FOR- PBl:CES .. 

THE AGE OF THE STARS. - BY 
Prof. Janssen. History of the discoveries that bave led 
to the introduction of the doctrine 01 evolution In the 
science of astronomy. Contalned In SCIENTIFIC AMER­
ICAN SUPPLEM"NT, Nos. 630 and 63t . Price 10 cents 
each. To be had at this olllce and from all neWSdealers. 

W�TCHM A K E RS 
Sell4"or REDUCED PRICE LIST of 
Whitcomb l .a l h e8, date of July 1. 1888. 
American Watch Tool Co., Waltham, Mass. 

PNEUMATIC DYNAMITE TORPEDO 
Uun.-An exbaustlve account of th'ls new weapon and 
of the experiments made with it; alona with a descrlp-�?t� t�����

s
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PLEMENT, No. �9a. PrIce iO cents. To be had at thl. 
olllce and from fLll newsdeulers. 

��=-.;;;,;.-===== Scientific B� Catalogue 
UECENTLY P U B I.ISH ED. 

Our new catalogue containing over 100 pages, includ ... 
Ing works on more than fifty ditl'erent subjects. Will be 
mailed tree to any address on application. 

MUNN & CO., Publishers SCientific American. 
afn B I'oadwny, N ew YOI·k. 

PHTHISIS. -A PAPER BY DR. H. C. 
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KNTIFIC AME RIC A N  SUPPLEMKNT. No. :>94. Price 10 
cents. To be had at this office and from all newsdealers. 

BUSINESS MEN 
Of mtelligence and limited caplt,,1 wanted as managers of State and city ""encies lor our Improved system of 
r��y�":;!.

c
b�:-::i��";,��r� 

•• now belnll universally adopted 
The system secures to the consumer absolute and au­tomatic control �f his ga� · preH-sU: .. e. irrespective afthe constantly changm� co�dltions of supply or demandj reduc�8 insurance rIsks a.nd danger fronl fire, inCident to whistling, blowjng, and smoking burners. and pre­Ventlnll the frequent breaking of cQ.Uy globes. Sec�res perfect .combustion of t.he gases. thereby in­creasIng tlluminahon and obviating the 800ty deposits �� 
3::..����

med carbon �pon . fr�sco�d walls, paintings, 
Insurinll a pnre and healthful atm08phere and the GUARANTEED AVERAGE SAVING OF' THIRTY­THREE PER CENT. IN MONTHLY GAS BILLS .Over ten thousand machines in Elervice. Indorsed by hl
���

S
r�:���U,

le, corporate and expert authorities. 
THE UNION NATIONAL GAS-SAVING CO .. 

7H Broatiway, New York. 

Automafl·cCut En!Rl·nes CAST IRON S�I,DEUED EASILY A ND Off I'!'!fectly. Learn how for 8 1 .00. . Horizontal and Ve lcal. W. F. II I '.·C H C O C K ,  B omel', N.  Y. 
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ing Engines. Turbine water 
wheels. Constructors of Special 
Machinery of anI.. desctiytion. 
CO • .' YO RK, PA.,  U.  S. A . 

JA MES B. EADS.-AN ACCO U N T  OF 
the life and iabors of this emln�nt engineer. With a 
portrait. Contained in SCIE:"TIF IC AMl!:RICAN SUPPLE­
M El<T. No. :>9�. Price 10 cents. To he bad at this 
oftlce and from all new.�ealer8. 

catIon of the SCIENTIFIC AMERICAN, continue to ex.. ICE d REFRIGERATING MACH I NES ��
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ements. and to act as Solicitors of Patent. an 
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e
�.r.�l�\��ml:f�r:e The Pictet Artificial Ice Company (l,imited), Room 6, Coal & Iron Exchange, New York. 

prosecution 0t A ppl icationQ for Pat,ents in the Unit.ed -
preparntlOl1 of i-�atent DrawinllM. �pecitlcatto[!s. and the '1�;;;;;;;:=:;::::;.;:::=�::�====:;;�i=i=:;�=;;:ii:i=;:r:;::�=:�;;;;;;;;;"1 States. Canada. alld  }foreign Countries. .\I assrs Munn &; 
Co. also attend tf' the prepara.tion of Caveats. Copyrighu 
for Books. LabelS, lteis8Ues. . .r\ 8shrnments. and Reports 
on Infl'inJlements of Patents. Al l  business int.rusted to 
them is done with special care and promptness. on very 
re&IIonable terms 

A pamphlet sent free of charJle. oD apphcauoD_ con­
taining full information about Patents and how to pro· 
cure them ; directions concerninJl Labels� CopyriJlhts, 
Designs, Patents, Appeals. Rois8ues. InfriDU'ement8, Alii ... 
shimments. Rejected Cases. Hints on the 8ale of Pa.­
taB18, etc. 

We allo send. free of charge. a SynopsIs of �'oreil<n Pa. 
tent Laws. showing the CORt and method of fl8CurinJi( 
patents in all the principal countri". of the ... orld. 

• fJNN "" CO., Sollcltor. o. Palen I., 
001 Broadwa,.. New Tork. 

BRANCH Oll'J'lCII:S.-No. 622 and 6:U F Street, Pa­
Cille Bulldlllll, .ear 7t b Street, W .... hinilte .. J). C. 

rNOV�M�Elt 3, 1 888. 

TELESCOPIC O BJ 1!:UTJVES AND MIR-
ror.. Their preparation and te.tlnll.-By H. Grub!J F. 
R. S. An interesting description of the processes n'ow 
employed In the construction of telescopic Objectives 
prefaced with a short history of tbe manufacture of 
glass. l,onteined in I::'\C lE�TIFIO AMERIt 'AN 8UPPLH:­
MENTS, Nos. �4S and �49. Price, 10 cents each. To be 
obtained at tbls office or from any newsdealer. 

SAWS W.nted 50.000 Sawyers SAWS a n d  Lumbermen t o  

A send U 8  their fuB addres� for a copy of Em .. A erson's pr Bouk of !"A WS. We are first 
to introduce NATURA l. GAS for heating and 

W tempering �1l," fiI with wonderful effect uP·
w on improving their quality and toughness, 

enablinll :Us to reduce prices. Address S EIUERSU N ,  8111I 'I'H & CO. (Ltd.), S 
Denver Falls,  I'a. 
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SHIP W A VES.- B Y  SIR WILLIAM 
Thomson. A ;ecture deliVered before tbe Institution ot 
Mech!lnical Engineers .. -lJefinition of waVe. 'l'he di1ter .. 
ent kmds Ol waves. Waves produced in water lJy bouts 
and the wind. How th.e wave procession, is kept u-.p. 
:::rC:s. O

f
C��r�r��dby�

d
,��E�"'::��� :i'iWIhA� ��'i!t�! 

M "NT No. I n  �.. Price ten cents. To be had at thiB 
olllce and from all newsdealers. 

darnes' Patent Foot Power Machinery. 
, WORKERS OF WOOD OR M ETAL, 

without steam powp.r, by u"ing outfits ofthese llaohin8s, 
can bid lower, and save more money from Il;;;;i�� tbeirjobs, thaa by any ot.her means [or doing . 
their work. A lso for Industrial Schools or Home 'l'r�ining. With them boys can acquire praclicaljour. 
neymen's trades bt'fore they "go for them. selvea.'· Price-List CatBloiue Free. 
W .  F. &. J O H N  BARN ES CO. , 

No •. lSSS. __ Ruby St., Rockford, Ill. 
T :a:  ::EJ 

$ t i tn tif it �mtri cau 
ESTA BLJSH •• D 1 1'<46. 

The lIIost Popular Seieulille Paper lu tlte "orld. 
Only 13. 00 a V .. a.·, i nchl llinrr l·oBtaae. Weekly. 

;)� � u Dlbers a Y enr. 

Thl "  widely ch'cl1 l 11 1 ed and splendidly lIIu8trated 
paper 10 pnb Islfd weekly. Every number contains 01%. 
teen page. of useful Infolmation and a large number ot 
Original engravings of new invent10DS and discoveries, 
representlnl< EngIneering Works, Steam �I IIchinery, 
New Inventions. Novelties in MechaniCS, MRDufucturel, 
Cbemlstry, I.:lectricity. Te egraphy. PbotQllraphy. Archi­
teeture. Agriculture. Horticulture, Natural nistory, etc. 
Complete List of Patents each week. 

T .. . · "' 8  of Sn b.c)·iptioll .-one copy of the SCIEN­
TIFIC A "ERrcAN will be sent for one UfAif'-52 numbers­
postage prepaid. to any subscriber In the United States 
or Canada, on receipt of . Inee rlol l I , ,·. by the pub­
Ushers ; six months, $1.50 : three months, $1.00. 

Cluhs.-Special rates for several name., and to Post 
Masters. Write for part'.culars. 

1'he safest way to remit IS by Po.tal Order. Draft, or 
Express lloney prder. Mlln"r ""retally pi"""" tnsida 
of envelopes� securely sealed, and correct1, addressed. 
seldom goes astray, but i. at the sender's risk. Ad_ 
dress all letters and make all orders, drafta, etc., pay­
able to 

�'O'NN &; COo, 
36 1 B roadway, NeN York. 

• 
T � :m  Scientific American Supplement. 

This Is a separate and distinct publication from 
TH k SCIrel<TIFIC AMERICA N. !Jut Is uniform therewith 
in Size, e:very number containing sixteen larlle PIl«es full 
Of engravings. many of which are tai<:en from foreign 
papers, and accompanied with translated descriptions, 
Ta lC SCIKN'TI FH' Al\l lI�R ICAN S U I 'PLI(H KNT 18 published 
weekly, and Includes a very wide ranlle of contents. It 
presents tbe most recent pap�rs by eminent writers in 
all the prinJlpal departments of �cience and the 
Useful Arts, embracing Biology, GeclollY, Minel'alollY, 
Natural History Creol<raphy, A rchreology Astronomy. 
Cbellliitry, ElectriCity, Lillht. Heat, )I echanical Engi­
neering. Steam and RaIlway Engineering, )l Inlng, 
Ship BUilding, Marine Enilineering, PhotQgr:ophy, 
Technololty, Manufacturing Industries, Sanitary En. 
&ineerin�. Al'rlcuJture. Horttcul�re, Domestic Econo­
my, Biography, Med icine, etc. A vast amonnt of fresh 
and valuable information obtainable In no other pnb. 
IIcation. 

Tile most impr.t'fant Engineering WorkB, �I echunl.m., 
and Manufactures at bome Hnd ab.Q&d are illustrated 
and described In tbe SUPP I .EM m s T. 

Price for . the 81'Pl·I .�MENT for Ihe United States and 
Canada. $5.00 a year, or one copy of the SCIENTDI'W AM­
ERICAN and one copy 01 the SUI'PLKMKNT, both mailed 
for one year for '7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check. 

"I U � N  & (:0.,  a6 1 Broadway , l'I. Y .. 
Publishers SCIKNTIIIIC AME IIICAN. 

• 

Building Edition. 
THE SCIENTIFIC AMERICAN ARCHITECTS' A ND  

BUILDERS' EDITION Is  Issued monthly. '2.00 a year. 
Single copies. 25 cents. Forty Inrge quarto pages, equal 
to about two hundred ordlnarv book pl1j(es ;  forming a 
larl<e and oplendld Mallazl np. of A l'chhect llJ'e, rich­
ly adorned with elegant plat .. in colors, and with other 
line engravings ; illustrating the most Interesting ex­
ample. of modern Architectul'lll Construction and 
allied subjects. 

A special fe.tun ls the pn8entatlon In each number 
of a variety 01 the latpst and "" .t plans for private resi­
dence • • city and cou1ltry. Inclooing those of very mod_ 
erate cost as well as the more expensive. Drawings In 
perspective and in color are given, together with full 
Plans, Spec;ficatlons, Sheets of Details, Estimates, .,to. 

The elegance and cheapness of this lD""nillcent work 
have won for it the T,n rueMt Ch'cll hu ion of any 
Archl<ecmral publication In the world. Sold by al 
newsdealera. $2.50 a year. Remit to 

MUN N & CO., Publishers, 
361 Broadway, New York. 
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