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THE FORTH BRIDGE. 
From time to time we 

have published accounts 
of the progress of the Forth 
Bridge, and in the present 
issue we give illustrations 
of the caissons for the 
Queensferry Pier. It will 
be remembered that there 
are three main piers known 
respectively as the Fife 
Pier, the I nch Garvie Pier, 
and the Queensferry Pier, 
and upon each of these 
there is built a huge cant.i­
lever stretching both ways. 
The Fife Pier stands be­
tween high and low water 
mark, and is separated by 
a span of 1 , 700 feet from 
the Inch Garvie Pier, which 
is partly founded upon a 
rocky island in mid-stream. 
Another span of 1 , 700 feet 
carries the bridge to the 
Queensferry Pier, which is 
at the edge of the deep 
channel. The total length 
of the viaduct is about 1% 
miles, and includes two 
spans of 1, 700 feet, two of 
675 feet, the shoreward 
halves of the outer canti-
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levers, fifteen of 168 feet, 
and five of 25 feet. Includ­
ing piers, there is thus al­
most exactly one mile cov­
ered by four main spans, 
and half a mile of viaduct 
approach. The clear head­
way under the center of 
the bridge is 150 feet above 
high water, and the high­
est point of the bridge is 
360 feet above the same 
datum. The contract was 
let to Messrs. Tancred, Ar-
1'01 & Co., on December 21, 
1882, for 1 , 600,000l. , and 
work was commenced in 
the following month. 

Each of the main piers 
comprises four columns 
carried down to the rock 
on the bowlder clay. Three 
of the Fife columns are 
completed, and the remain­
ing one is in progress ; at 
Inch Garvie one pier is 
complete, one is in progress ; 
while at Queensferry the 
work on the caissons is ad­
vanced. All the pneumatic 
caissons will be filled with 
concrete up to low water 
mark, of a mixture having 
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a crushing strength of 50 tons per square foot. Above 
low water the cylindrical piers, which are 49 feet in 
diameter at the top, 55 feet at the bottom, and 36 feet 
high, consist of the strongest masonry, the hearting 
being flat bedded Arbroath stone, and the facing, Aber­
deen granite. In each cylindrical pier there are 48 
steel bolts, 1� inches in diameter and 24 feet long, to hold 
down the bed plate and superstructure of the main 
spans. One of the Fife piers was built by aid of a tim­
ber and clay cofferdam, and one by means of a half 
tide dam. At Inch Garvie much of the work of the 
shallow piers had to be done at low tide under great 
difficulties. 

The Queensferry Pier consists of a group of four cyl­
mdrical caissons 70 feet in diameter at the bottom 
edge. Owing to the special conditions of the site, the 
work differs in some respects from ordinary pneumatic 
caissons. The bed of the Forth at the Queensferry 
Pier is of very soft mud for a depth of from 20 feet to 
35 feet, when the bowlder clay is reached, the surface 
of both the mud and the clay falling sharply toward 
the 200 feet deep channel between Queensferry and 
Inch Garvie. The caissons had to be floated out and 
sunk about one-third of a mile from shore in an expos­
ed seaway. To facilitate operations, the caissons have 
double skins, 7 feet 6 inches apart, and vertical bulk­
heads between the skins. By filling the space between 
the skins with concrete to varying heights, the irregu­
larity in the level of the bottom, and the hardness of 
the mud, could be to some extent compensated for, as 
the weight brought upon the cutting edge of the caisson 
could be regulated as desired. Iron being cheap, a 
liberal use was made of it in conjunction wIth concrete 
where masonry or brickwork might have been em­
ployed. Strong lattice girders and cross girders stiffen 
to the required extent the roof of the working chamber. 
These girders are subject to a heavy bending stress up­
ward and downward, owing to the tide, the range of 
which is about 20 feet. Thus if sufficient concrete were 
filled over the roof to balance the air pressure at mean 
tide level, then at high water the excess of air pressure, 
unbalanced by the weight of concrete, would obviously 
be that due to the half tide difference of height, 
and at low water, similarly, the excess weight of con­
crete would be of the same amount. There would thus 
be a force of more than 1,100 tons tending to bend the 
girders downward at low water and upward at high 
water. 

Two shafts 3 feet 6 inches in diameter, with air locks 
for passing out the excavation, and one shaft with 
double air lock for the men, are provided, together with 
ejector pipes for the mud, water pipes, supply pipes for 
the concrete, and other conveniences. 

For the above particulars and our engraving we are 
indebted to Engineering. Further descriptions of the 
great Forth Bridge and additional engravings will be 
found in SCIENTIFIC AMERICAN SUPPLEMENTS 354, 
457, and 478. 

.. .. .. . 

Toughened Filter Paper. 

Mr. E. E. H. Francis recently read a paper at the 
Chemical Society in which he showed that filter paper, 
ordinarily so weak, can be rendered tough and at the 
same time pervious to liquids by immersing it in nitric 
acid of relative density 1'42, then washing it in water. 
The product is different from parchment paper made 
with sulphuric acid, and it can be washed and rubbed 
like a piece of linen. It contracts in size under the 
treatment, and undergoes a slight decrease in weight, 
the, nitrogen being removed and the ash diminished; 
whereas a loop formed of a strip 25 millimeters wide of 
ordinary Swedish filter paper gave way when weighted 
with 10o-to 150 grammes, 'a similar loop of toughened 
paper bore a weight of 1 '5 kilogrammes. The toughen­
ed paper can be used with a vacuum pump in ordinary 
funnels without extra support, and fits sufficiently 
close to prevent undue access of air, which is not the case 
with parchment paper. A good way to prepare!filters 
for use with the pump is to dip only the apex of the 
paper into nitric acid, then wash it with water. The 
weak part is thus effectually toughened. Toughened 
filter paper will be exceedingly useful, not only to 
chemists, hut to other scientists, both practical and 
theoretical. 
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[APRIL 4, 1885. 
CONCERNING TELESCOPES. 

A correspondent in Omaha, Nebraska, asks for in­
formation on three points: 1. What would be the cost 
of the largest telescope with unlimited means? 

There are two kinds of telescopes, differing radically 
in construction, each possessing advantages peculiarly 
its own. One is known as the refracting' teles�ope, be­
cause it depends on the refraction of light through 
glass lenses. The other is called the reflecting telescope, 
because it acts by reflecting the light from a concave 
mirror. Refractors are almost exclusively used in the­
United States, for they are easily managed, convenient, 
and have proved themselves to be the best working in­
struments, while the greater part of the astronomical 
observations of the present century have been made 
with them. We therefore infer that our correspondent 
refers to this kind of telescope. We have no means of 
estimating the cost of the largest telescope that can be 
constructed with unlimited means, but we can give the 
cost of some of the great telescopes now in use. 

The telescope of the Naval Observatory in Washing­
ton, mounted and ready for use in 1873, cost $50, 000. 
It has an aperture of 26 inches, and was, until 1881, the 
largest refracting telescope in the world. The great 
Russian telescope at Pulkowa, a refractor of 30 inches 
aperture, finished in 1882, now enjoys the distinction of 
being the greatest refractor in the world. Messrs. Al­
van Clark & Sons, of Cambridgeport, made the object 
glass for this huge instrument, at a cost of about 
$12, 000, the mounting being the work of Messrs. Rep­
sold & Sons, Hamburg, Germany. 

The Russian telescope will not long enjoy the su­
premacy. The Messrs. Clark are now in process of 
making a refractor for the Lick Observatory on Mt. 
Hamilton, California, with an aperture of 36 inches, 
which will, when finished, take the first rank in size 
and probably in cost. 

The reflecting telescope of the Earl of Rosse, in Par­
sonstown, Ireland, takes the lead in size among reflec­
tors. It cost $250,000. The speculum, or mirror, is 6 
feet in diameter, weighing 4 tons, and the focal length 
is about 54 feet. 

Contents. M. Flammarion, a' French astronomer of renown, was 
(Illustrated articles are marked with au asterisk.) firm in the faith that the moon was inhabited. He de-
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In the case of reflectors, the trouble lies in keeping 
the great mirrors in perfect figure in every position, 
the mirror being liable to bend on account of its own 
weight and elasticity. Such was the case with the re­
flector at the Paris Observatory. It has a mirror of 
silvered glass, the diameter being nearly four feet. It 
was mounted in 1874, but the glass bent under its own 
weight, and was rendered useless. 

A very interesti!lg clock has been fixed opposite the 
National Provincial Bank in Bishopsgate Street, Lon­
don. It is on the 24 hour principle, and is remarkable 
as possessing probably the simplest method which has 
yet been introduced for indicating time upon the new I enumeration. The new clock has only one hand, the, 
long minute hand, and the figures around are placed as 
heretofore; instead, however, of indicating the hours, 
they indicate the minutes only, which are marked from 
5 to 60. The hours are shown on a sunk dial revolving 
under the upper dial, a space being left in the upper 
dial in which the next hour figure comes forWard in­
stantaneouslyupon the minute hand completing its 
circuit of 60 minutes. In short, the solitary hand 
marks the minutes, and the sunk space shows the 
hour. 
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The greatest foe to the maInmoth telescopes is, how­
ever, th'e atmosphere. The waving and trembling, the 
moisture, and the currents so pervade the atmosphere 
at the sea level. that the most powerful telescopes can 
be used to advantage during but a small portion of the 
nights of the year. . The remedy 01' amelioration of this 
trouble IS to establIsh observatones 1Il elevated POSI­
tions where the air is dry, clear, and steady. These 
conditions prevail on the mountains and elevated lands 
of the western and southwestern portions of North 
America. When, therefore, the largest refractor in the 
world is mounted and ready for use in the Lick Obser­
vatory, under the serene sky that arches above Mount 
Hamilton, 4,000 feet above the level of the sea, it is 
reasonable to hope that important tidings from the 
star depths will be the result. 

The third question (3) is, Would the largest and most 
powerful one that could be constructed create general 
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interest to the scholars and to the country generally, , to our postal officials, that they are obliged to close the 1 somewhat el�borate, tin drums filled with sorghum 
and, in your opinion, would such a one add materially I foreign mails from two to three hours before the ships s�gar made III t�at State were passed around as souve­
to our store of information and give us a better know- I leave the docks. To accommodate merchants and la�e mrs o.f the OC�aSIO]1,. a�d . one �f �he speakers refer�ed 
ledge of the heavens? I people, they have what is termed a supplementary mall, to Mmnesota 13 exhIbIt m thIS hne as . demonstratmg 

The largest telescope that could be made cannot fail which is kept open one hour later. For the privilel;\'e that ' : the sugar line can be reIll.ov�d elgh�een degrees 
to awaken a deep interest among scholars and in the of dropping letters in this "su�plemen�ary:' mall, o� l.atltude nor�h�ard." The prInCIpal Mm�esota e�­
whole country, if, through its great eye, some import- double postage is required to be paid; and m thIS man- hlblt at the. FaIr IS from one of the great Mmneapohs 
ant discovery were made; for the wonders astronomy ner one may get a letter into the foreign mail some- flour estabhshme�ts, wher� 7,500 ba�rels are �ade per 
reveals touch a sympathetic chord in the popular times up to within one hour prior to the sailing of the day, the flour beI�g held m

'
pyr�nllds of satm sacks. 

heart. But the largest telescopes are not as available ship, but most generally two hours, as the vesHels or- T.he total productIOn of flour m Mmnesota for 1884 was 
tothe ordinary observer as those of more moderate di- dinarily do not leave until two hours after the supple- gIven as 8,80�,000 barrels. . . . . mensions, They are valuable not so much for their mentary mail closes. In view of this mode of cond�ct- T�e. operatIOn of �he. fiber decortlC�tor WhICh IS bemg 
magnifying power as for their light-gathering power. ing things, which is the best our postal people thInk �xhlblted at the �au IS watched Wlt� a goo� deal of 

We have seen ;r upiter and Saturn through the great they can do, it is probably too much to ask or expect Interest, as an entlrel� succ�ssfulmachIne o� thIS nature 
Russian telescope of 30 inches aperture and through a of them to lay tubeR to the docks, or even. to employ a ha:s long �een sought m vam. In an experImental way 
telescope of 8)4 inches aperature. The difference in the one-armed soldier carrier to start a few mInutes before thI.S machme has b.een used to clean the fiber of henne­
two views was not so much in the size as i n  the bright- the ship goes, and walk to the vessel with a last bag, qum leaves, plantam and banana stalks, and Kentucky 
er light thrown upon the objects in the larger telescope. and thereby give the public the facility of mailing let- hemp .. all of .which have. been di�ested. of their wood.y 
The great telescope is used principally to bring out ob- I ters up to the last moment. parts .m ?' smgl� operatIOn . . It IS clauned that thIS 
jects that are invisible in smaller ones. Thus the .. 4 • , • machme IS a uIllv�rsal decor�lCator. . Washington telescope won renown by its discovery of Preparation oC Large Trees Cor Moving. . In accordance WIth the actIOn o! a NatIOnal Conven-
the moons of l\Iars. Herschel discovered Uranus with The span of human life in the present era of the tIOn of Passenger Agents, the raIlroad rates of fares 
his reflector of 2 feet aperture. Mr. .Lassell dis- world's existence, even in the case of those who live to w�re recently reduced to a sta�dard rate of one cent a 
covered two moons of Uranus with his reflector of 2 be old is of short duration compared with that of mIle on most of the roads takmg passengers to New 
feet aperture. Lord Rosse's reflector is used chiefly for trees, the progress of which to a state of maturity is O�leans, and this ac�iou is materially contrib��,ing, 
making drawings of nebulal and lunar scenery. The re- proportionately so much slower than that of man, WIth ot.her ��u.ses, to mcrea�e. the number of VISItors 
flector of the late Professor Henry Draper was used in that those who plant small trees do not live long now dally vIsltmg the EXpOSItIOn. 
photographing the Great Nebula of Ori.on, bringing out enough to see much of the effect they produce. In 

A DiIlDe:c�; ;':0 Cents. stars of the 14th magnitUde. But it takes practiced the case of that favorite fruit the pear, it used to be There is an organization in London for furnishing 
eyes and the devotion of a life·time to detect these said that those who plan.t them plant for their he�rs, poor children with a dinner for a penny (two cents); minute and distant objects. The directors of the great and with the ordinary kmd of trees planted to gIve and from a recent published report it seems to have observatories are absorbed in their work. They have effect or shelter there is still longer to wai�. To proved a successful experiment, in a pecuniary as little time or inclination to reveal celestial wonders to shorten time in waiting is the manifest object of well as beneficent sense ; so much so, in fact, that an­ordinary observers, who are untrained to see what they those who go to the trouble of planting large trees other society has undertaken to furnish dinners to see or to comprehend the abstruse calculations by which instead of little ones in the grounds about their poor children in the poorest and most populous part of they reach results. dwellings or other conspicuous places, where the pres- London for half a penny. It is said that the children Astronomy is making its way to the heart of the peo- ence of such are required. Where work of this kind who take their meals at the penny establishment show pIe. A widespread interest is felt in all that pertains has to be done, it often happens that eno�gh fore· a marked improvement in health, are more regular in to the heavens. It is, however, popular astronomy thought is not brought to bear on the proceedmgs. In attendance at school, and accomplish better work in that is demanded. The accounts of eclipses, comets, place of taking the precaution to previously prepare their studies than when they commenced their new occultations, are eagerly read, and the movements of the trees by trenching round them, and severin� the regimen. It may interest philanthropists who are en­the bright planets are followed by thousands of observ- roots to within a movable compass, so as to admIt of gaged in ameliorating the condition of the poor in our ers all over the country. . a season's growth before they are taken up, they are large cities, to know the materials of 'which these din-It would be a noble work for a philanthropist to en- at once transferred from where they have been grow- ners are composed. The bulk of the ingreaients is, of dow an observatory, furnish it with the best kind of ing for perhaps a score of years or more with their course, vegetables and bread, potatoes and peas hold instruments and efficient officers, and devote it under roots unchecked in any way; the result of which is, ing a prominent place. Both meat and milk are used certain restrictions to the use of the people. The tele- 'I that the progress made for a year or two afterward is in moderate quantity. scope is the only instrument that brings nearer to our not near so much as it would be if the roots had been From the report Just made it is calculated that each eyes the mysterious creations of the firmament, and re-[ previously shortened back in the way named. The child receives about twelve or fifteen ounces of soup or veals the vastness of the material universe. Those who omission of this timely preparation of trees that are other kind of nutriment each meal, and this quantity are familiar with its revelations must necessarily gain to be transplanted when much above the ordinary contains from one to one and a half ounces of meat. a better knowledge of the heavens, and by their influ- planting size. is the less excusable when it is remem- The children enjoy their dinners, and appreciate the ence increase the general interest in the ennobling sci- bered how little labor cutting in the '"oots as described kind attention they receive at their meals. When one ence by relating what their own eyes have seen. involv�s. To the too frequent absence of judgment considers how scanty and unpalatable is the food fur-• 4 • � • and reasonable care in moving trees that have attained nished to many poor children at their homes in the PROGRESS OF PNEUMATIC POSTAL TUBES. considerable size is attrihutable the failur�s that q�- great cities, like London and New York, it is not In "Paris the new extension of the pneumatic postal cur, a.nd that have led many to the .conclusIOn that It surprising that the poor neglected children thrive bet­system is now complete and in operation, ramifying is better to plant small trees and walt for them to grow ter, learn more at school, and are happier for a hot under the streets in every direction. The places up, flven in positions where it is desirable to hav:

e such palatable dinner and a kind word from the attendants. for depositing letters are in the various telegraph of- as would give effect at once. In the case of deCIduous The last experiment of furnishing a halfpenny din­fices. By payment of fifteen cents, letters may be in- kind .. of a size such as under notice, and that are in- ner for the very poorest children from the most squalid stantly sent by tube to any part of the city. The tubes tended for removal next autumn or winter, the sooner parts of London has not been established long enough also extend from the post offices to the chief railway the root shortening preparation is now completed the to determine if the receipts will meet the expenses, but stations, and letters posted at the last moment may be better, before there is any appreciable movement in it promises well, and the supporters of the enterprise sent so as to catch the train. Letters from out of the buds. With evergreens it is better to defer this are confident that it will nearly pay its way. town may, if so paid, be sent by postal tube to desti- work until the time that the drying March winds are As many as 303 children were fed on the first day; the nation instantly ou arrival of the train in the city de- over, especially in cases where the trees are large and in number has to average about 566. A choice with­pot. These pneumatic tubes are a wonderful con- vigorous condition, as with such the root severance ne- in a certain limit is given, and care is taken to make venience to the public, and in time will no doubt be- cessary is proportionately more felt than with smaller the food agreeable and wholesome. The first course come an adjunct of the postal service of all large cities. examples.-T. Baines, in the Gardeners' Chronicle. consists of a rich stew or bacon sandwiches, the second Their use in European cities is already extensive, much .. 4 • , • of bread and jam or bread and cheese. That the more so than in this country, althougr. Americans Progress oC tbe New Orleans Exposition. children find the dinner ample to satisfy their hunger sometimes pride themselves upon their enterprise and Following a custom inaugurated by the managers is shown by the fact of their continued attendance and love of doing things quickly. For delivery of local mes- of the Philadelphia World's Fair, in 1876, the con- the little waste made. It is demonstrated that, with sages our New York telegraphs and telephones are slow ductors of the New Orleans Exposition have been hav- the cook's wages, cost of gas and implements excepted, coaches compared with the pneumatic postal tubes. ing a series of State days, on which the exhibits of there is no loss, and that they can be made self-sup­The telephone service in this city it:; poor compared with previously designated States are especially decked out porting. what it should be. in their most attractive garb, and commemorative exer- The penny and halfpenny dinner associations of It takes a good while to halloo to a correspondent, cises are held in honor of the part taken by each in the London suggest a plan which it seems might be ad­and when he answers it is not more than about half Exposition. It is perhaps partly owing to the increased vantageously adopted in our large cities, and, if con­the time one can hear what is said, so mixed up and a,ttractions thus presented, as well as to the finfl ducted on the economic scale of the London societies, noisy are the wires, and so bad the connections. As for weather and the daily concerts and fireworks exhibi- not only poor children, but unfortunate adults, might telegraphing, one can generally send a messenger boy tions, that the attendance has been largely increased be relieved of much suffering without imppsing any anywhere within a distance of three or four miles and within the past two or three weeks. tax upon our benevolent citizens. ' 
receive reply quicker than to employ the telegraph. In 'The Mexican exhibit at the Fair has at last received Any one wishing to know more of the penny dinner this city the Western Union Telegraph Co. have a line its finishing touches, in the completion of a separate enterprise may obtain copies of a pamphlet on the sub­of pneumatic tubes, extending from Broad St. up Broad- building of gorgeous architecture for the display of its ject from Messrs. Alexander and Shepheard, 21 Castle way to 23d St. , a distance of nearly three miles. This minerals, in one part of which is a hillock of block sil- Street, Holborn, London. It is sold for one penny. is found by the company to be a quicker and cheaper ver worth $144,000. The Mexican display is in every .. ,. � .. 
way of sending its own messages than to use its local way most excellent, and affords a far more complete Prize Offered Cor an Invention. 
wires. Vve wish the post office department could ar- repreRentation of the natural resources of the re- At the third international conference of the societies of 
range for the connection of these tubes with our city public, and the life and history of her people, than was the Red Cross, held in September at Geneva, the Em­
post office. This could easily be done, as the tubes now ever before offered to the public. In celebrating the press of Germany offered 5,000 f. and a gold medal as a 
pass right in front of the building. 'rhe department entire completion of the Mexican department, how- prize for the best model of a soldiers' barrack and field 
should also extend the line of tubes from 23d St. to the ever, the announcement was made that the " Mexican hospital. The delegates to the conference from this 
Grand Central Depot at 42d St. , and then we might day " proper would not come till May 5, the anniversary country have issued a request to American inventors to 
have a continuous line of about five miles, and enjoy of the victory of Mexico over the forces of Maximilian, take part in the contest. The barrack must be large 
to that extent the privilege of Parisians. when the latter endeavored to capture the fortress of enough to contain 12 beds. It must be easy of trans-

The piers from whence nearly all the principal lines Guadalupe, near Pueblo; on this date the representa- portatiOIl and made with interchangeable parts, and 
of steamships take their departure from New York are tives of Mexico at New Orleans will put forth all their capable of being taken down and reconstructed. The 
within a distance of a mile or a mile and a half from energies to make a display which shall be particularly designs are to be sent to Antwerp, Belgium, by Septem­
our city post office, or ten to twenty minutes' smart impressive. ber 1, 1885, .when a <,lommittee will decine ,on their re­
walk by a letter carrier. But 8.0 great is this obstacle On" Minnesota day," when the ceremonies were spective merits. 
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APPARATUS FOR TESTING SEALED CANS. 

The object of this invention, recently patented by 
Mr. :Marvin C. Hutchings, of Astoria, Oregon, is to test 
sealed cans for the purpose of detecting leaky ones in 
time to seal them and prevent the contents from be­
coming decomposed. A cylindrical iron or steel ves­
sel, placed horizontally, is provided at one end with a 
hinged door which may be held dosed hermeticl111y. 
The cans to be tested are plaeed on a truck running on 
a track laid within the vessel. The cylinder is fur­
nished with a pressure gauge and safety valve, and is 
connected with a pump for filling the vessel with air 
under pressure. After remaining in the vessel for sev­
eral minutes, the com pressed air is allowed to eseape 
suddenly. The air has tillle to find its way into all 
cans which are not soldered perfectly tight, so thl1t an 
equilibrium of pressure is 1lI11intained outside and in­
side; but upon the sudden relief of exterior pressure, 

Ititutifit jtutritau. r APRIL 4, 1885. 
drawn, so that when necessary the cars Illay come IMPROVED DOOR OPENER. 

together without coupling. When the coupling is fit- An invention lately patented by :Mr. Edward G. 
ted to passenger cars, the frame of the locking device is Worley, of 2056 Lex,ngton avenue, New York city, re­
fixed to the platform; and when applied to flat box or lates to door openers used in apartment buildings, for 
coal cars the lever, H, i� extended to form � handle fr.Olll �lRening the front door from the different stories of the 
which the mechanism ean be operated ; in this case the building. The main plate, A, of the holder is flanged 
lever is provided with a suitable locking device. The I at a, is cut away to receive the sliding keeper, B, and is 
coupling link, having narrow ends, will readily enter· recessed to receive the pull bar, c; it is also formed with a 
the link socket of an opposing draw head, be it circular cavity a,nd stud to receive the pinion, D, which 
higher or lower; the link need nut be held and guid- is revolved by the pull bar for withdrawing the keeper, 
ed, as it enters the head autolllatically. the rack teeth of the bar meshing with the cogs of the 

This invention has been patented by :Mr. Edgar Rye, pinion. The pinion is fornlt'd with a segmental flange, 
of Albany, 'rex. 

....... 
Electrical Bleacbing. 

1\1. Bonneville (in the Teintl1,rier Pratique) gives the 
following recipe : Into a cold solution (containing 
1 per cent of bromine) there is poured 1 per cent of caus-

tie soda at 86·' B., or the equivalent of an­

HUTCHINGS' APPARATUS FOR TESTING SEALED CANS. 

other alkaline base ; then the vegetable 
textile (previously wetted and perfectly II 
saturated with water) is introduced, and 
is left in the bath until discoloration takes 
place. After a passage through acidu­
lated water, drying and rinsing takes 
place. One per cent of sulphuric aeid or 
of nitric acid, poured into the bath when 
the latter is exhausted by successive dis­
colorations, suffiees to place the bromine 
onee more at liberty. By then adding 
the same proportion of caustic soda, the 
hypobrollJite of soda is regenerated. The 
hydrofluosilicie acid, in cOllJposing the 
bromide and the brollJates, forms an in­
soluble salt of fluosilicate of sodiulll, 
which it is easy to eliminate by decanta-' 
tion. In this ease there are neither sul­
phates nor nitrates mixed with the water 
containing bromine. In the last place, 
if during the bleaching there are placed 
in the bath the two eleetrodes in carbon 

WORLEY'S IMPROVED DOOR OPENER. 

the air within the defective cans fl1ils to find ready 
exit, owing to the sIllall size of the openings in them, 
and henee exerts a strong outward pressure, thereby 
bulging one or both heads. 'rhe bulged cans can easily 
be assorted from the rest, and are then soldered and 
again tested ; by this means great losses in material 
and freight are avoided. 

.. 4 . ,  ... 
CAR COUPLING. 

By means of the coupling shown in the engraving the 
cars may be coupled without requiring the trainmen 
to stand between them. 'rhe drawhead, A, has a socket, 
B, whieh ranges vertically so as to receive the link, C, 
which stands edgewise instead of lying horizontally in 
the COIllmon way. The link is formed tapering, both 
ways from the center toward its ends, and the link 
sockets are eorrespondingly shaped. N ear the base of 
the link socket is a horizontally 1'I1nging hole to receive 
the coupliug pin, D, which is conneeted with the outer 
end of the lever, E, which is formed with a lug, c, enter­
ing a recess in the side of the draw head; the lever is 
pivoted so as to swing in a horizontal plane by the 
pin, F. One end of the lever, H, is curved, and is eon­
nected by the link, G, with the short I1rm of the lever, 
E. The other arm of the lever, H, extends to the side of 
the car, where it connects with the lever,J, fulcrumed to 

RYE'S CAR COUPLING. 

of one pile, the deeoloring oxygen is 
eonstantly· renewed by the reformation of hypo­
bromous acid. It has also been found that a bath en­
tirely exhausted-that is, only still containing bromides 
and alkaline bromates-is regenerated by the pass­
age of the eurrent. The sallie phenomenon is pro­
duced with chlorine and its oxygenated compounds. 
In fact, therefore, 1\1. Bonneville reeollllllends the in­
dustrial employment of bromine and hyprobrolllites in 
the bleaehing of vegetable textiles, the regeneration of 
the baths by acids, and Illore specially by hydrofluosili­
cic acid ; and the reconstitution of the deeoloring power 
of bleaching agents by llleans of electrieity.-Th;e Dyer. 

---..-�-�. 
IMPROVED SEAL LOCK. 

The engraving herewith shows a seal padlock in 
which the easing is formed into ways for receiving a seal, 
whieh is retained in plaee by the shackle when it is 
snapped into engagement with a sliding bolt within 
the easing. The U -shaped shackle is hinged at one 
end to the easing provided in its outer surface with a 
longitudinal slot, b, through which the tag, c, can be 
seen ; the tag is slipped in a recess through a slot in 
the free end of the easing. Held in the recess by a ; 
screw is a sliding bolt, a, the under side of which is 
formed with serrations, and on its upper side is a spring, 
whieh forces it forward to engage with a slot in the 

end of the shackle to loek the latter. The bolt 
and spring lIlay be withdrawn from the easing 
by removing the screw. The spring is held in 
place by the bolt, no other means of securing 
it being required, The shackle is held to the 
car by a chain, as shown in the cut. 

The tag or ticket showing the destination of 
the car is slipped into the reeess. The door is 
shut, and the shackle passed through one of 
the staples, when the lock is closed by passing 
the end of the shackle through the end opening 
in the casing. Before the door can be opened, 
the shackle Illust be released from the casing, 
and this ean only be done by withdrawing the 
sliding bolt. The bolt can only be withdrawn 
by piereing the tag with a suitable implement, 
the point of which will engage with the serra­
tions on the bolt, whieh lIlay be thus pushed 
back. This operation destroys the tag, and 
dearly shows that the lock has been opened. i 
An aperture is formed in the end of the shackle 
for receiving the usual seal. 

g (Fig. 8), and the keeper is formed with a cross piece, 
h, which is constl1ntly held against the flange by the 
I1ction of the spring, E, serving to foree the keeper to 
its lllost outward position. When the pull bar is drawn 
outwl1rd for opening the door, the revolution of the 
pinion ettuses the flange to act I1S a cl1m I1gl1inst the 
cross piece, 11, to withdraw the keeper to the position 
shown in Fig. 2. The pull bar is normally held drawn 
downward to the hottom of the recess by a coiled 
spring, the reaetion of which will replace the pl1rt of 
the opener (to the position shown in Fig. 1) after the 
Ht1'l1in upon the wire connecting the pull bar with the 
knob in the building above ceases. A one-quarter 
revolution of the pinion will wholly withdraw the 
keeper, and since the flange, g, is curved, any further 
movement of the pinion will not chl1nge the position of 
the keeper, so that the distanee the bar lIlay be drawn 
beyond the point I1t whieh it gives the pinion a one­
quarter revolution will be independent of the keeper, 
and will be against the constl1ntly inereasing tension of 

REEVE'S I.PROVED SEAL LOCK. 

Additional particulars regarding this seal loek 
the car body and leading to the roof, where it passes be- can be had by addressing the inventor, 1\1r David B. the spring. This furnishes a yielding pull for the 
tween two bars having a series of holes, in any one of Reeve •. 1'ier 39 East River, New York city. I opener, which is very effective in preventing overstrain-
which a spring pin on the lever may be passed; this ing and breaking of the wire. The keeper is guided by 
locks the levers in any desired position, so that the ... 4 • , .. studs at the back of the main plate, and its outward 
coupling pin, D, cannot be displaced accidentally. To DR. V. POULAIN writes to the BritishMedical Jour- movement is limited by side projections striking against 
uncouple the cars, it is only necessary to unlock the pin nal that he has always found a tablespoonful of the fll1nge, n. 

from the bars and swing the lever, J, in 11 direction to fine bran in bread and milk, night and morning, to be .. 4 • , .. 

withdraw the coupling pin. The forward edge of the the best method of combating constipation in children, I RATS hl1ve a great aversion to the odor of the chloride 
coupling pin is curved, ac shown in the plan view, Fig. and it is very useful in conveying to the child siliea and of lime, and, when mixed with water and poured into 
1, in order that it may be easily withdrawn by the phosphates. The bran may be allowed to soak in Ii the holes through which the rl1ts pass, they usul1lly va­
levers should there be any tightness of . the link on it. the milk, and then, when warmed up to a little below cate their haunts. This· mixture is harmless, does not 
The levers lIlay be locked so as to hold. the pin with- boiling point, it should be poured on the bread. kill the rats, but drives them away-sometimes, 
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A STEAM WHEEL, OR ROTARY ENGINE. 

The illustration herewith clearly indicates the prin­
cipal details of construction and arrangement of parts 
in a rotary engine, or steam wheel, which has been 
patented by Mr. Robert Powers. of Charleston, Miss. 
In our engraving, Fig. 1 shows a transverse sectional 
elevation, and Fig. 2 a horizontal section. A repre­
sents a cast metal disk of any approved size, with cavi­
ties or pockets, B, in the face, separated from each 
other by narrow bridges. C, there being narrow slit 
openings through the face of the disk to the cavities 

SAFETY GAS B�RNER.
. 

. I dea�e.rs. N 0 c0.olin� arrange�ent is shown, not being 
The body of the burner, A, IS fitted wIth a dIa- I posItIvely reqUIred m a machme of this size unless the 

phragm, B, in its lowest portion, formed with holes to room is limited. A new departure is taken in constitut­
allow the gas to pass to the tip. Upon the under side ing the entire furnace of fire clay material, this being 
of the diaphragm is a slide valve, D, held to its seat of much lighter weight and giving a better appearance 
by a flat spring attached to the diaphragm. The than the conventional furnace of sheet iron lined with 
val ve stem, G, of spring metal, rests in notches in the 

2 

valve, in which its end is screwed to permit it to be I adjusted ; the stem passes out at the side of the burner. 
and upon its outer end is a nut. A spiral spring 
presses the valve to open it. At opposite sides of the 
burner are arms, I, extending above the tip ; to one 
arm is pivoted a lever whose long arm is forked at its 
end to take upon the nut on the stem. A small rod, 
M, of brass, silver, or other metal having a high rate 
of expansion, is connected to the short arm of the lever 
and to the arm at the opposite side of the buruer. By 
adjusting the nut, the valve is moved over the aper­
tures, and thus retained when the bUI'ner is not in 
use. When the gas is to be lighted, the nut may be turn­
ed out so that the spring will open the valve, and then 
screwed up against the lever when the flame has been 
burning long enough to fully expand the rod, M. But 
it is better not to change the adjustment of the nut. 
the valve being opened by pushing the stem inward. 
In case the flame is blown out. the valve will be moved , 
and the apparatus closed by the contraction of the sil- I 
ver rod. 

This invention has been patented by Mr. Merry L. 
Pence of Lexington, Ky. 

COMBINED GRAIN DRIER A ND COOLER. 

In our issue of Sept. 30, 1(;(;2, we pUblh;hed an illus-
POWERS' STEAM WHEEL. I trated article describing a new invention for drying and 

I cooling"grain, seeds, coffee, etc. , in one continuous opera­
o.r pockets. One or mor� covers: D, are fitted steam- tion; this machine went Jnto immediate use, and has 
tIght to the face of the dISk, havmg passages through been operating very successfully ever since. The mak­
which st�am is adm�tted to the cavities from the boiler er's claim of durability has been fully sustained, the 
by tp.e pIpes, E, whIle F repre�ent� exhaust spaces, be- first machine, after running three seasons, now being in tween the covers, D, on OppOSIte SIdes of the wheel, for good order and not having required a total expenditure 
the escape of the steam after it has done its work. These 
exhaust spaces are arranged at such distance from the 
last inlet passage that the exhaust will not open until 
the stearn pocket has passed entirely beyond the inlet, 
and the inlet is cut off from the exhaust by the bridge 
between it and the next cavity. The covers, D, are 
strongly bolted to the bed-frame, and are connected by I rods having nuts, to draw them tight up against the ' 
face of the disk, from time to time, these covers to be 
also faced with a lining, so they may be taken off and 
refitted as required, or renewed when worn out. It is 
provided, further, that instead of covers there Illay be 
a continuous case surrounding the disk, with proper 
inlets and exhaust cavities, the invention contemplat­
ing a practical working rotary engine which shall have 
as few parts as possible and the utmost simplicity of 
deta,il. 

• • •  t .. 
Feat of tlte Divining Hod. 

The question as to the magical or the scientific value 
of the " di vining rod " has just been reopened by the 
suecess which has attended its use at the Fletton Wa­
gon Works of the Midland Railway Company, England, 
with reference to the diseovery of a permanent. supply 
of water. According to The Sanitary World (London). 
the company requires to use about 500 or 600 gallons of 
water every day, and the well on their premises yielded 
only one-half of that quantity. It was necessary, there­
fore, to supplement the supply by the sinking of other 
wells or by the construction of an expensi ve system of 
piping. The former plan was preferred, and two new 
wells were sunk to no purpose. The services of a gen­
tleman of the district, who bore the reputation of be· 

Fig. I .-COMBINED GRAIN DRIER AND COOLER. 

of five dollars for repairs. '.rhe inventor has recently 
added SOllle improvements which increase the capacity 
and efficiency of the drier in further reducing the tem­
perature of the delivered products; this is an important 
matter in warm climates, and also during a few summer 
months in the Northern States. These changes consist 
in increasing the heating surface by adding to the length 

PENCE'S SAFETY GAS BURNER. 

brick. It is  compact, occupying a floor space of only 2 
feet by 20 feet, and strongly braced, so as to stand dis­
tant shipment and frequent removals. Motion is trans­
mitted to the drying cylinder in the same manner as in 
the larger machine, by two grooved friction wheels of 
chilled iron or steel, each revolved by a sprocket wheel, 
and both being connected by one link-belt chain to the 
shaft back of the drler. This is an advantage over 
the former method of belts and pulleys, and has been 
adopted in all of these machines. 

The exhaust fan is driven from the same shaft. A 
gate is placed in the air pipe for gauging the current to 
any required strength. The feeding hopper is shown 
at the left of the smoke stack. At the right can be 
seen the lifting screws for raising or lowering the end 
of the cylinder, to increase or shorten the time of the 
passage of the material through it, which should be 
varied according to the amount of moisture to be re­
moved. '.rhe numerous troughs shown at this end ex­
tend the entire length of the case, l ifting and dividing 
the grain into a number of thin falling sheets, thereby 
presenting a large surface for the air to come in contact 
with, in ; order to absorb and remove the moisture. 
Scorching cannot occur as long as the cylinder and fan 
are in motion. This machine has a capacity of 40 
bushels of ordinarily damp grain per hour, weighs 
4,000 pounds, and requires 2 horse power, consuming 60 
pounds of coal ; coke, charcoal, or wood can be used as 
fuel. The machine is well adapted for drying granu­
lated tobacco and roasting coffee, for which purposes 
some slight changes are necessary. 

Figure 2 illustrates the No. 2 improved driers and 
coolers, run in a gang, to lIleet the requirements of ele­
vators or large operators. It has a capacity of 5, 000 
bushels damp grain per day of twenty-four hours, or 
double that alllount if used alone for cooling purposes. 
No motive power is shown, as it is customary to locate 
plants of this size adjoining an elevator or warehouse, 

which furnishes power and storage fa­
cilities. As shown, it is arranged for dry­
ing damp grain supplied to it by the 
conveyer at the left, under which are seen 
the feed gates and spouts for dropping 
the grain through the suction bonnets 
into the drying cylinders, arranged as 
described above. Owing to the inclination 
of these revolving cases, it is gradually 
carried to the lower ends, being at the 
same time constantly subjected to the 
current of air drawn through the cylin­
ders in the opposite direction by the ex­
haust fan. 

ing skille<l in the art of discovering water 
by means of the " divining rod, " were 
then called in. This wizard or expert 
employed for his purpose a forked hazel 
twig, holding one prong of the fork in 
each hand, the points of the fork being 
directed to the sky. After walking about 
the premises for some tillle, the point of 
the fork suddenly began to bend down, 
purely, as the best evidence goes, of its 
own accord, and to point to the earth. 
The wielder of the wand declared that 
here would be found a plentiful supply of 
water. The same indications were repeated 
at another spot, where the twig snapped 
from the violence of its spontaneous and 
sympathetic motion, and the same confi­
dent assertions were made with reference 
to the occurrence of water-assertions 
which the results obtained by actually 
sinking wells amply justified, the quan­

Fig. 2.-COMBINED GRAIN DRIER AND COOLER. 

The gTain now falls into the cooling 
cases and undergoes the same treatment, 
omitting the heat, after which it is dis­
charged into the conveyer at the extreme 
right of the cut in a dry, clean condition 
(the continued friction and attrition 
with the metal surface scouring off 

tity of water to be obtained being apparently inex- I of the furnace, thus saving fuel, and also in adding a 
haustible. Other persons essayed to use the wand, but supplementary cooling cylinder and exhaust fan, thus 
it rebelled against the usurpation of its owner's fnnc- doubling the air current. The inventor has lately 
tions, and remained contumallious and irresponsive. If completed two new machines, which are illustrated so 
any persons, adds the writer, require water in unlikely plainly in the engravings as to need but a short descrip­
localities, it mil!ht be well to secure the services of this tion. 
diviner before he volunteers for a patriotic mission in Figure 1 is a portable drier, styled No. 1 ,  of 
favor of the troops in the thirsty wilds of the Soudan. moderate capacity, adapted to the wants of sIllall 

the dust, which is removed by the current of air), ready 
for immediate grinding, shipment, or storage in bulk, 
with no taint, or so slight as to escape the notice of in­
spectors or millers. The patentee has a number of let­
ters from millers who have used it for the highest grade 
flour. A single countershaft, carrying two pulleys and 
two sprocket wheels. drives the whole machine. The 
maker lays particular stress upon its very perfect 
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adaptation to cooling " hot " grain. · The following 
table has been prepared from actual measurements 
and practice : 

Total square feet iron heating surface . . . . . . .  , • . . . . . . . . . .  . . . . 591 
Total square feet iron cooling surface . . . . . . . . . . . . . . . . . . . . . . . .  887 

Total square feet iron surface inside of cylinders . . . .. . . . . . .  1,478 
Total square feet grain surface exposed to air currents . . . . .  1 ,212 
Total cubic feet air drawn through the grain per minute . . . .  7,338 
Total lineal feet traversed by grain during operation . .  600 to 1,200 
Time of passage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 to 30 minutes. 
Total weight of iron work complete, about . . . . . . . . . . . . .  19,000 lb. 
Total horse power required . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 
Cost of drying grain for one day of 24 hours: 

4 tons of coal at $2.25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $9.00 
2 men, fireman and foreman, two days each, $1.50 . . . . . .  6.00 
Cost of motive power at 50 cents per H. P. . . . . . . . . . . . • . 9.00 
Oil, etc.  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 

$24.50 

Results-5,OOO bushels dried at a cost of less than one·half cent per 
bnshel. 

Cost of cooling " hot " grain for one day of 24 honrs : 
One foreman, 2 days' time, at $1.50 . . . . . . . . . . . . . . . . . . . . .  $8.00 
Motive power . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . .  . .  9.00 
Oil, etc . . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . .  50 

$12.50 

Resnlts-10,000 bushels at a cost of one-quarter of one cent per bnshel. 

It requires a space 48 feet long, 24 feet wide, and 12 
feet high, but these can be reduced somewhat 
when necessary. In order not to injure the 
grain, the time required for the 
removal of moisture can be in­
creased by adding a series of re­
turn conveyers, by which the 
grain, after it has passed through 
the first drier and cooler, is re­
turned to the head of the second 
set, and so on until it has passed 
through the whole gang. Its 
passage can be retarded to any 
extent by bringing up the dis_ 
charging end nearly to a level. 

The maker claims superiority 
on the following i m p o r t a n t  
points : Economy of operation, 
drying and cooling in one opera­
tion, 'simplicity and durability, 
requiring no expert labor, perfect 
results, ability to use any kind 
of fuel, frictional instead of cog 
gearing, cool and clean operating 
room, and no extra-hazardous 
insurance rate. 

Machines furnished only by 
the patentee, Mr. Stanley E. 
Worrell, Hannibal, Mo. , who will 
supply further information upon 
application. 

THE SINKING OF SHAFTS BY 
FREEZING. 

[APRIL 4, I 885. 
mine during the last days of the experiment, was taken may be taken out in a block. The caisson will then be­
only at the moment of the observer's descent. After come water tight, the air lock will be removed, and the 
remaining at the bottom for a certain length of time work will be effected in the open air. 
the temperature of the air gradually rose, and when In the second process the use of compressed air will 
several workmen were occupied permanently at the be dispensed with. After sinking an open caisson over 
bottom it remained at a temperature of between 0 '50 the location of the pier, the pipes will be driven. After 
and 10.  So, after quite a short period of reheating of the freezing has been done, the water will be removed 
the air, the cold caused no inconvenience to the work- from the caisson by pumps, and the work will be per-
men, but, on the contrary, rather braced them up. formed in open air. 

One of the most interesting peculiarities is that the In order to preserve the masonry from the freezing 
congelatior.. is sufficient to allow the quicksand and action of the surrounding mass, it is Mr. Poetsch's in­
the surrounding earth to be taken out in a single block. I tention to line the side of the cutting with a layer of 
At the Archibald mine, for example, when the stratum straw, and to form the joints with a mortar of sand and 
of lignite was reached it was found that the earth was tar or asphalt. 
frozen to over a yard beneath the extremity of the The experiments of Mr. L. Malo have demonstrated, 
pipes, and the top of the stratum was so int.imately moreover, that masonry with asphalt joints is suscepti­
cemented to the superposed quicksand that pieces ble of perfect cohesion. 
could be broken from the mass without a fracture oc- The Poetsch method, which now appears to have 
curring at the plane of separation of the layers. entered into practice for sinking shafts in wet earth, 

This fact proves that the Poetsch system may be ap- presents the great advantage over all previous systems 
plied with equal efficacy, whatever be the inclination of allowing the cost and duration of the process to be 
of the strata, since the congelation converts the earth exactly foreseen. Besides, it secures a vertical sinking 
into a perfectly homogeneous mass. It might in cer- of the shaft, since the operation is performed in solid 
tain cases especially be employed in the earth; it completely dispenses 
driving of submarine tunnels, and the with pumping apparatus, and 
Engineering News observes that the does away with those special diffi-
Hudson River Tunnel would be par cui ties entirely that originate in 

the inclination of the moist stra­
ta.-La Nature. 

• • •  
AUTOMATIC LOOSE PULLEY OILER 

The sinking of mine shafts 
by freezing was first practiced 

LUNKENHEIMER'S AUTOMATIC LOOSE PULLEY OILER. 

The great obstacle which has 
heretofore prevented the success­
ful oiling of loose pulleys has 
been that centrifugal force kept 
the oil away from the bearings. 
The oiler herewith illustrated 
(shown detached and in place 
upon the shaft in the figures) 
overcomes this objection, and is 
simple in its construction, which 
will be easily understood from 
the engravings, durable, easily 
applied, and very perfect in ope­
ration. In addition, it is eco­
nomical, the manufacturer stat­
ing that one ounce of oil is suffi­
cient for several months. It re­
quires a space of three-fourths of 
an inch on the shaft, upon which 
it is set loosely so as to bear 
against the hub ; it is kept in 
place by a slip collar, unless it 
fills up the space between the 
hanger and loose pulley. To 
keep the oiler stationary, a hole 
is provided in the arm to fasten 
a wire, which can be attached 
to the ceiling or wherever con­
venient. On wide pulleys a slot 

by Mr. Poetsch at the Archibald Mine. The ticularly suited for the application of it, since the 
method consists in driving into the earth, around the stratum of sand and mud at the bottom has a very 
perimeter of the shaft, a series of pipes that are closed uniform composition, and would permit of working at 
at the bottom and that contain other pipes. A freez- every operation over lengths of from a hundred to a 
ing mixture forced into the inner pipes ascends through hundred and fifty feet. 

or groove should extend through the entire length of 
the bearing and terminate in a V-shaped notch. 
As this will cause a suction, prevent a vacuum, and 
freely supply oil from end to end of the bearing, the 
feed is regulated by means of a slotted screw working 
like a common stop cock. the annular space and is forced by a pump to a refrig- A close examination of the frozen portions has de­

erating machine in order that it may give up the heat monstrated that the thickness of the block of ice 
recovered and then begin the same travel again. I increases with the depth. This is due to the fact that, 

Mr. Poetsch's experiment, as conclusive as it was, through the direction given the freezing mixture, the 
was performed upon a shaft of 18 feet depth, only, sunk maximum of its action is · exerted at the base of the 
through wet quicksand. So Mr. Haton de la Goupil- pipes. There forms, therefore. around each of the lat­
lere, in briefly describing the operations before the ter a truncated cone of ice whose larger base is situated 
Societe d'Encouragement, expressed the opinion that beneath. These truncated cones graduaily increase 
it would be absolutely rash to undertake to sink very and finally penetrate each other, until the whole earth 

forms but a single block of ice. 
$ '" IS".. r--"--T'l -..... , We may conclude from the results obtained 

that. with a circular shaft, congealed earth over 
a yard thick permits of the sinking of a six 
and a ha).f foot shaft without lining. The pipes 
are driven in different ways. When the shaft 
is already sunk up to the level of the water, 
and the stratum of wet earth is not very thick, 
it suffices to . drive the pipes into the sand by 
removing the latter from the interior by means 
of a sand pump. In wet earth of some depth, 
a boring machine is employed. This puts down 
four pipes at once. If the strata to be tra · 
versed contain erratic blocks, the latter are 
avoided by inclining the hole, or, if they are 
too large, they are traversed by a special tool. 

SINKING SHAFTS BY FREEZING. 

deep shafts by such a process. New a ttem pts have 
nevertheless been made since with entire success at the 
Centrum Coal Mines at Konigs Wusterhausen. Here 
108 feet of quicksand were frozen in 33 days with 16  
pipes analogous to the preceding. The mass solidified 
around the circumference of the shaft was ten feet 
th'>.ck. At the Emilia mine likewise a 9 foot shaft 
was sunk through a 118 foot stratum of quicksand. 

In these different operations, the temperature, which 
reached -19· at the bottom of the shaft of the Archibald 

Mr. Poetsch proposes to apply his system to 
the constructing of bridge piers, and has just 
made a contract with the government of Rou­

mania for the construction of the twelve piers of the 
great Bucharest Bridge. 

Accordirig to the Technike1', it is his intention to 
proceed by two methods. The first (Figs. 1 and 2) con­
stitutes a combination of the compressed air and freez­
ing methods. After sinking the working chamber by 
ordinary methods twelve or fifteen feet beneath the 
bottom, the freezing pipes will be driven beneath and 
around its perimeter iu such a way that the whole mass 
contained in the cavity to be formed above the rock 

Full particulars can be obtained by addressing the 
manufacturer, Mr. F. Lunkenheimer, proprietor Cin­
cinnati Brass Works, Cincinnati, O. 

COVER FOR COOKING UTENSILS. 

The engraving represents a cover for cooking kettles 

GOODALE'S COVER FOR COOKING UTENSILS. 

or utensils lately patented by Laura ' M. Goodale, of 
Marshalltown, Iowa. Fig. 1 shows a coffee pot and Fig. 
2 a kettle arranged with this cover, which is shown de­
tached in Fig. 3. Within the lower portion of the cover, 
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and extending for any desired distance from its front, 
is a strainer made of wire gauze or perforated sheet 
metal. In the front side of the cover, within range or 
line of a spout projecting therefrom, is a slide controlled 
by a knob from the outside, which serves to uncover or 
close, as required, the outlet in the cover over the 
spout. By means of this combined cover and drainer, 
the contents of the kettle may be drained by suitably 
inclining the kettle. 'fhe slide allows the water and 
steam to escape without coming in contact with the 
hands, and may be more or less opened to allow steam 
to escape and prevent boiling over. A steaming cham­
ber is formed between the strainer and top of the cover, 
in which articles may be placed. A kitchen utensil of 
this description will be found convenient and useful ; and 
as the improvement is in the cover, it may be readily 
applied to kettle bodies of ordinary construction. In 
applying the cover to tea and coffee pots, wire gauze is 
used instead of perforated metal. 

Jtitutlfi t �lUtri'lu. 2 1 3 

ed to drop on the coverings of the wound constantly I a ready sale can be relied on. " The old way " has 
for ten days, in order to prevent supervening inflam- charms for the great majority, and. for this reason it is 
mation. The patient was placed upon a non-stimulat- slow work to introduce useful labor-saving inventions 
ing diet, and no unfavorable symptoms followed. In I among them. 
five weeks the wound was closed; and in five months I When confidence is once established and prejudices 
the patient began to work. At the present time Mr. overcome, the way is easy to success. 
Danielson has a very satisfactory elbow joint, which The English builders, adds Mr. Shaw, follow closely 
time will render still more perfect, slightly enlarged, I on the lines of American manufacturers, and it is vitally 
but exceedingly useful, and he is again in the lumber necessary for every American inventor to at once take 
woods, and fully ca,pable of performing all kinds of out an English patent, so as to protect any new im-
labor. F. A. H. provement on this side of the ocean. 

Big Rapids, Mich.,  March 4, 1885. Jasper Smith, U. S. Commercial Agent at Notting-
ham, reports that R. Hornsby & Sons and T. & F. 

Agricultural Machinery A broad. -II. Howard manufacture great quantities of reapers, mow-
We present herewith a second article on the agricul- ers, fanning mills, harrows, plows, hoes, rakes, and 

tural industries of some foreign countries, compiled other agricultural implements, many of the patterns 
from the resident consul�' reports to the Department being copied substantially after American patterns. 
of State. Mr. Smith mentions especially of Messrs. Hornsby's 

Silesia.-Henry Dittmar, Consul at Breslau, thinks style of reapers and mowers being eminently like those 
that since the price of sugar beets has fallen from of Messrs. McCormick's and Walter A. Wood's manufac-
22 c. to 15 c. a hundredweight, the thousands of ture. Mention is made of the extensive use of steam 
acres which were transferred from the producing of engines for thrashing and other agricultural work. 

Burn the Garbage. rye, potatoes, barley, and oats to the growing of sugar Ireland.--Consul Piatt, at Queenstown, states that in To the Editor of the Scientific American : beets will, owing to the reduced price of the latter, be his district the agricultural tools, implements, and 
In regard . your article of March 7, on " The Pro- devoted again to raising the variety of cereals as form- machinery employed, on the small farms, and even on 

posed Garbage Burning in New York," I beg leave to erly. Steam plows have been used in sugar beet fields, large ones in remote districts, are of a very primitive 
make some suggestions, having for many reasons given and harvesters, binders, cultivators, etc. , have been in description, consisting for the most part of the old 
the subject more than usual attention and study, and, almost general use since the prosperous years following Scotch swing plow, sowing machine, and grubber. 
I think, mastered most of the matter published 'in the war of Germany and France. But, owing to the There are no cultivators or wheel plows in use, and in 
your columns for many years in regard to it. Burning greater supply of cheap labor of later years, some of these districts the most simply made and cheapest 
the refuse before decay, fermentation, or putrefaction the labor-saving inventions, notably the reaping ma- plows, harrows, and mowing machines are the only 
commences, is the true solution of the difficulty. It is chine, have fallen into partial disuse, and the cheaper ones salable. Food-preparing and such like machinery 
not my purpose to claim this as an original plan, nor German imitation machines have supplanted, to a is scarcely known, or, if known, its value in the econo­
to startle the public with something new ; it is as old great extent, the American manufacture. mizing of labor, etc. , is not certainly appreciated. In 
a sanitary regulation as the days of Moses, though as Mr. Dittmar mentions an annual machinery fair, the more enlightened centers, however, and on the large 
new in some respects to some people as the latest dis- held in Breslau, in the month of June, at which there and well managed farms, all the best machines of 
coveries of European laboratories in health matters. were two hundred and forty-nine exhibitors, almost ex- American and English manufacture are partially ern-

My suggestion is, while you are experimenting with a clusively of agricultural machines and implements ; ployed, and their use has been gradually extending. 
$50, 000 appropriation, and expending a million annu- but, he adds, there were fewer articles of American American and English made machinery very generally 
ally for street cleaning purposes, to get the help of your manufacture at the 1884 exhibition than . were to be prevails in the Cork district. Plows, harrows, grubbers, 
individual citizens by press appeals, and teaching, and seen in previous years. He alludes to an American mowing and reaping machinery, are imported from 
let every family daily burn, cremate, destroy, as much pulverizing harrow which attracted considerable atten- England, and mowing and harvesting machinery from 
of their garbage as will be found practicable. Your tion, it being the first time it had been exhibited. America. In Kerry, where agriculture is perhaps 
professional men, merchants, and mechanics know Allusion is made to the effort, some ten years ago, to more backward than in any of the other counties, 
enough of elementary chemistry to understand that introduce the American portable engines and steam there are very few American machines in use. As to 
garbage, composed mainly of animal and vegetable mat- thrashing machines, but they met with no success. [ hoW our American manufactures of machinery com­
ter, is converted by fire into ashes and vapory matter, The only way to get American machines introduced pare with those of other countries, Mr. Piatt says 
and the latter, before burning, gives that weight and into Silesia, Mr. Dittmar thinks, is to send a set of agri- I there is a diversity of opinion, except in respect to 
bulk to garbage which heretofore has rendered its cultural machines to some responsible man, and with a harvesting machinery, the superiority of which is con­
transportation unprofitable and expensive. Clean privilege of hiring them out during a season; and if ceded on all sides. 
ashes may be hauled and used for many economic pur- they worked �atisfactorily, it would be a good adver- With regard to the tillage machinery, an idea pre­
poses, and your crematories, when built, will have tisement, and enable them to enter into successful com- vails-and largely prevails-that though it is cheaper, 
pl�nty of filth to keep them active without the garbage petition with the English machines which now control it is not so good or lasting as that imported from Eng­
of may be two hundred thousand homes. In view of the market. land. The American made machines are found to be 
the many columns written upon the " cholera, " which Holland.-Consul Eckstein, of Amsterdam, and John too light in construction, and not so well suited as the 
has not yet come and I hope will not, it may be worth F. Winter, Consul at Rotterdam, both state that Eng- I stronger made article which comes from England, for 
taking into serious consideration, what effect would lish agricultural machines and implements are mostly I dealing with the hard, stony soil of Ireland. In 
the ;removal of this garbage have upon the general used, but, as reported in most other northern European 'I· Limerick County, where the soil is more loamy than in 
health, what would be its cost, and what moral effect countries, hay and manure forks, shovels, spades, rakes, other parts of the province, the . general run of Ameri­
would the daily destruction by burning practiced by and such like implements of American manufacture are 

I 
can made machinery compares more favorably with 

families for private and public good? in demand, and find ready sales. the English than is the case in other counties. 
The plan I think is good, cheap, and must, if gene- In style and finish, Mr. Eckstein says, the American Purchases are made by the farmers on long credit, 

rally carried out, lower your very high death rate. implements are conceded on all sides to be superior to which American manufacturers are not used to, and 
J. ]\f. WORTHINGTON, M.D. those manufactured elsewhere ; but the idea prevails do not like. On the whole, Ireland does not seem a Annapolis, Md. 

.. � • � .. that they are usually too weak for the heavy soil of very encouraging market for American agricultural 
Formation or a NeW" ElboW" Joint. Holland, and, therefore, the farmer prefers the clumsier machinery. 

To the Editor of the Scientific AmeTican : but stronger machines of English make. Scotland.-Oscar Malmros, Consul at Leith, gives a 
I herewith transmit to you a record of one of the Mr. Winter adds that the Dutch farmers have differ- very voluminous and interesting account of the agri­

most brilliant operations in modern surgery, to which ent ideas about the construction of their implements cultural affairs and products of Scotland. The prin­
my attention was called upon its occurrence, and which from what the Americans have, and the manufacturers cipal American agricultural machines sold and used are 
I have watched with deep interest to its successful ter- will consequently have to acquaint themselves with the the mower, reaper, and binder, not less than ten thou­
mination. On the 17th day of August last, John Dan- changes that their products will have to undergo in sand sheaf-binding reapers having been sold in a tlin­
ielson, a Swede, in the employ of Palmer & Nichols, order to give satisfaction in that country. gle year. No machinery, implements, tools, etc. , for 
lumbermen, a short distance from this city, while en- England.-Mr. Louis A. Lathrop, Consul at Bristol, use in agriculture are imported from any country ex­
gaged in sawing a log was struck by a falling tree. The gives a very extended report on the English manufac- cept the United States. 
left arm was caught at the elbow, between the tree and ture of machines, which he accompanies with engrav- For many years American reaping and mowing ma­
the log, producing both dislocation and fracture at the ings of their style and construction, with list of prices chines and sundry other machines and implements of 
same instant. the manufacturer sells them at. He does not think it American manufacture have had the preference with 

The bones composing the joint were broken into will Vay our manufacturers to attempt the intro- skilled agriculturists, although much prejudice existed, 
small fragments. Upon receiving the blow, the man duction of agricultural machinery into England, and to a great extent still exists, in favor of heavy, cum­
probably fainted, as this was the last he remembered although he thinks it possible to make some sales brous implements, etc. But while the less skillful or 
for several moments. This particular kind of injury by sending wide-awake agents with machines to less advanced farmers are gradually growing away 
has always been considered very grave, on account of the Royal Agricultural Society's annual exhibition. from such prejudice, the British machinist is accommo­
the intense inflammation and swelling succeeding. As Prizes are awarded for novel and useful implements in dating his manufactures to the improving taste of 
a rule, amputation is resorted to at once, and in aggra- successful operation at these fairs. He warns our manu- the farmer, and making them lighter, substituting 
vated forms is the only alternative. Mr. Danielson facturers against thinking they can command a market malleable for cast iron in some instances, and intro­
was at once admitted to Mercy Hospital in this city, for their goods in England without the most persistent ducing steel for iron in others, thus bringing the va­
under the care of the hospital surgeons, Drs. Groner and effort. riOllS articles in closer resemblance to those imported 
Burkart. The day following the accident, the patient No half-hearted trial, says Mr. Lathrop, will succeed ; from the United States. 
being under the influence of anresthetics, Dr. F. J. no occasional sending of circulars or samples to an I American manufactures, beyond questio.n, compare 
Groner performed the operation, assisted by his col- English commission agent will build up a trade in these favorably with British. No others are ill competition 
league Dr. Burkart. The articulating surfaces of the lines. It must be a siege, not an assault; and it must be with them. 
humerus, together with about two inches of the shaft conducted with forethought, resolution, and patience. .. � • � .. 
of the bone, the head and neck of the radius, and the Consul Shaw, of Manchester, confirms the opinion of A SOLU'fION of oxalic acid has been used for remov­
upper end of . the ulna-all more or less crushed and Mr. Lathrop in respect to the best mode of introducing ing ink stains from cotton, linen, or the fingers, but it 
splintered-were removed;  the quantity of bone filling American machines, which is to exhibit at the fairs and is attended with the danger of injuring textiles and 
a sixteen ounce bottle. The wound was now dressed, shows in the leading agricultural centers. The English the skin. A much safer and better treatment of ink or 
by placing the arm in an obtuse angled splint having a farmer wishes to see with his own eyes what a machine rust stains consists in the application of two parts of 
hinged joint corresponding with that of the elbow, so can do, and he is not l ikely to purchase on the testi- j powdered �reaI.n of tartar and one. part ?f finely pow­
that at the proper time the forearm could be flexed or mony of others. dered oxalIc aCId. Shake up the mgredlents well to­
extended, and the position changed as required. I As a rale, English farmers are slow to adopt new in- gether, and apply the powder with a dry rag to the 

A large douche filled with ice water was suspended ventions. Novelty does not captivate the average Eng- )1 dampened stain. When the spot has disappeared, the 
above the patient, and a very small stream was allow- !ish farmer. An invention must be fully proved before part should be very well washed. 
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IMITATION OF ELECTRO.PHYSIOLOGICAL APPARATUS I I doubt not that, with shorter and thicker apparatus, 

AND ELECTRIC TUNING·FORKS BY HYDRODYNAMIC and a stronger current, we would obtain higher tones. 
TUNING·FORKS. It is with the apparatus (Fig. 1) thus operating, and 

The imitation by hydrodynamic way of the effects of its extremities dipping into water, that I have noticed 
electricity and magnetism has led me to devise an ap- the very marked trembling that is felt by the hand 
paratus which I call a hydrodynamic tuning-fork, and that is holding it-a sensation entirely analogous to 
which vibrates continuously under the action of a cur- that which is experienced when, with both hands, a 
rent of water, compressed air, or steam (automatically person touches the rheophores of a voltaic or induction 
interrupted), just as electric tuning-forks do under the apparatus of feeble intensity. 
influence of an electric current. On attaching the arms of the apparatus to rheophores, 

The construction of this apparatus is based upon the by means of wires (Fig. 2), we obtain vibratory effects 
following principles : that are capable of being graduated at will, like the 

1. When two currents of water of opposite direction, shocks from an electric apparatus. When the extrmn­
and directly facing each other, are issuing from nozzles ity of the arms of the instrument in vibration are 
with thick tips or provided with small disks, there is 
an attraction of such currents (one of which, at least, 
is supposed movable) when the distance between the 
apertures is but a few fractions of an inch; and this at­
traction . very quickly increases in measure as the 
distance diminishes. 

2. If, on the contrary, the nozzles have thin tips, 
there is a repulsion. 

3, When the currents are not exactly opposite one 
another, there is produced, when they meet, an axial 
direction that tends to bring them to a parallelism and 
a coincidence of axes. In all cases there may be a 
vibration. 

Applying these results, 1 have had several instruments 
constructed that have nearly the form of the tuning­
forks used in acoustics. I shall describe but one of 
them. 

It consists of a U-shaped brass tube (Fig. 1), 20 inches 
in length, J4' inch in internal diameter, and .,.\r inch in 
thickness, whose two parallel arms are 2� inches 
apart. 

The center of the curved part contains an aperture 
that puts the tube in communication with a nozzle of 
� inch internal diameter that screws on to a pipe fed by 
the city water. The upper part of each arm is curved 
so as to bring the extremities exactly opposite each 

Figs. 4 and 5. -THE · SAME, WITH REGULATORS. 

other, . and nearly in contact. To these ends there may touched, the figures are carried along on the same side, be adapted disks or pieces of various forms, plane or as they are by revolving vibrations. curved, and with thick or thin edges (Fig. 2). On placing the pipe that leads the water into the ap-The apparatus being fixed in any position Whatever, paratus against the ear, we hear a loud noise, like that or held by hand, and the arms being properly spaced, of a torrent. if we cause a current of water to enter it, it will at Upon holding any part of the said pipe (01', better once spontaneously begin a regular vibratory motion, t 'll f th f th . t t) b t tl thr h tt t ·  'f th 1 th O t th s 1 , one 0 e arms 0 e Ins rumen e ween Ie oug a rae wn I , e  nozz es are In a e ex- t h f l ' f I t · h Id t 't 'd d 'th d' k d tl h 1 eet , we ee an almost pam u sensa lOn, suc as wou reml y or are provi e WI IS s, an ll'oug repu - , b d d b i t . t · h' h th . 'f th t . th U l ' th e pro uce y an e ec rIC appara us m w lC . e cur-SIO� 1 e con rary IS e case. Po? .p a?mg e rent was interrupted. 
?ntl:e apparatus, 01' only the free extre�llltIes, �n water, In order to produce intenser effects, we might, instead It WIll work :er;

l 
well, 

f 
and �le experIment IS much of a single hydrodynamic tuning-fork, employ several more conven�en y per orme . simultaneously, ' either in unison 01' of different heights, By se�a�atmg the arm� fllr�her, they may be ke�t or construct an apparatus of large dimensions actuated from strlkmg at eve�'Y ':lbratlOn, .and the sound .wIlI by so energetic a current that the contact of the hands th?n be clearer, and It Will be easier to ge� the heIght of several persons could not arrest the vibratory motion. of. It. In �uch a .case I have found that. the ms�rum�nt, With a hydrodvnamic tuning-fork double the length WIthout dJ�ks, �'1Ves the note la, (217'5 simple vibratI?nS of the o ne here d�scribed, and the arms of which have per second) .as Its.fundaI?ental. But at the same tIme purposely been made crooked, there occur very strong, the harmolllc lao IS perceIved. irregular vibrations under the influence of axial at-In measure as the arms of the apparatus are taken traction. It is probable that vibrations of this 

Figs. 1, 2, aDd S.-HYDRODYNAMIC TUNING FORKS. 

nature exist (although difficult to verify) in the first ap­
paratus, seeing the almost inevitable want of perfect 
coincidence between the axes of the opposite tubular 
extremities, without counting the longitudinal vibra­
tions that are transmitted to the support. Ordinary 
tuning-forks themselves are not free from such a com­
plexity of vibrations. 

The form, dimensions, and nature of these apparatus 
may be modified in various ways. It would be pus­
sible, for example, to get up a form with straight arlllS, 
like ordinary tuning-forks, although it would be neces- I 
sary to construct it partially of rubber, or else make it 
of metallic tubes of very narrowly elliptical section, or 
of metallic tubes grooved within. 

These apparatus are all capable of likewise operating 
with currents of compressed ail' or of steam. 

· Thus a new relation is established between sonorous, 
hydrodynamic, and electric phenomena. 

But there is one application of these apparatus that 
still further assimilates them to electrical ones, and 
that is that we can make the former serve for keeping 
up continuous vibrations in an ordinary tuning-fork, 
through immediate communications or through a solid 
intermedium. Here the current of water, interrupted 
automatically, replaces the electric current of electric 
tuning-forks. 

out of the water, the sound rises, and when they are In order to obtain such an effect, we regulate the 
entirely out of the liquid, it will have reached about a hydrodynamic instrument by means of a spring applied 
third. to the arms, and the tension of which is varied at will, 

In these different cases, in order to have a sound or by means of an annular or spherical slide that is to 
00001', it is necessary to change the regulation of the be fixed at the proper height, or by adding rods with 
instrument ; but when once it has been primed, it will movable balls to the arms, as in the Foucault mercurial 
continue to vibrate regularly as long as the experi- interrupter (Fig. 5), or finally, by constructing the arms 
mental conditions are not too much modified. On so that they will slide in and out, in order to increase 
compressing the arms of the apparatus with the hand or diminish the vibrating lengths according to circum­
or a spring, the vibratory velocity is slightly increased. stances. 
On closing the cock more or less, that is to say, on di- As for the method of communicating the vibratory 
minishing not the pressure, but the quantity of water motion from one fork to the other, that can be done in 
that enters within a given time, we do not perceptibly several ways : (1) The two instruments being .firmly 
alter the vibratory velocity, but we diminish the inten- fixed by their bases, an arm of the one may be con­
sity of the sound emitted, consequently the instrument I nected with an arm of the other by means of a straight 
tends to stop. or helix-shaped wire. On regulating the motion of the 
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apparatus by means of the arrangements just indica ted, 
a synchronous motion will be communicated to the 
tuning-fork (Fig. 6). (2) The transmission may also be 
effected without an intermediate wire, by direct,]y ar­
ranging the .vibrating arms of the hydrodynamic fork 
on each side of those of the ordinary tuning-fork, and 
nearly in contact, in such a way that the discontinu­
ous current (of compressed air) shall strike against them 
externally (Fig. 7). (3) The hydrodynamic instrument 
might also be small enough to allow its arms to be 
placed between those of the tuning-fork, and to act upc 
on the latter like a spring (Fig. 8). 

In order to complete what has reference to hydrody­
namic tuning-forks, I shall cite one other application 
that may be made of them, although it is not directly 
connected with the comparison with which we are oc­
cupied. We might, in fact, employ the apparatus as a 
water meter by utilizing its regular, vibratory motion 
for putting a dial mechanism in motion. In order to 
give an idea of the operation of an apparatus of this 
kind, I shall cite two experiments that I have per­
formed for the purpose of determining approximately 
in what ratio the discharge of water can vary when the 
tube is in vibration , as compared with that which takes 
place when the flow is free 01' continuou�� all other con­
di tions being the same. 

It is evident that such comparative discharge may be 
expressed by the inverse ratio of the time that the in­
strument takes to fill the same vessel with water under 
each of the preceding conditions. Now, 

1.  With a converging nozzle, thin at the extremity, 
vibrating, it requires 2· m. 40 s. = 160 s. to fill the same 
vessel ; non-vibrating, it requires 1 tIl. 40 s. = 100 s.-fig­
ures that have the ratio of 3 to 2. 

2. With a cylindrical nozzle, thin at the extremity, 
vibrating, it requires 1 Ill. 30 s. = 90 s. to fill the same 
vessel ; non-vibrating, it requires l uI.  12 S. = 72 s. -fig­
ures that are as 5 is to 4. 

According to this, the discharge of water through the 
vibrating apparatus would be, in the first case, } ,  and 
in the second ! that which the apparatus would give 
were the flow continuous. 

It will always be possible by means of the regulation 
of the instrument to cause the velocity of the vibration 
to vary so that the discharge of water shall be a given 
and fixed fraction of that of the free flow. 

Reciprocally, we might substitute an electric tuning­
fork for the hydrodynamic Olle, or simply an electro­
magnetic apparatus, in order to regulate the velocity 
of the liquid's flow and make a water meter of it.-C. 
Deeharme in La Lumiere Electriq-ne. 

• • • • •  
Compressed Coal. 

M. Escalle, director of the works at Tamaris, sends 
to the Revue Industrielle the following particulars in 
regard to the employment of blocks of compressed 
coal in li(lu of coke for blast fUl'Ilaces. ·With the ores 
of the country (which are argilo-silicious and small) 
the quantity of compressed fuel employed is 20 per 
cent ; but with those of Motka or PilhaJs it reaches 
regularly 30 per cent. It has been found that by the 
use of these blocks a much higher temperature of hot 
blast is obtained, and that the proportion of combusti· 

Figs. 6, 7, aDd 8.- APPLICATION OF THE APPARATUS TO 
KEEPING UP VIBRATIONS IN ORDINARY TUNING 
FORKS. 

ble consumed-coke and compressed coal included-pel' 
ton of pig iron produced is less than with c<?ke alone. 
M. Escalle attributes this result to the quantity of 
water (1� pel' cent) contained in the compressed coal 
blocks used by him, as well as to the nature of the 
volatile matters. These blocks have given, on analy­
sis, the following results : 

By Volume. By Weight. 
CO. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2'60 5'17 

O. . . . . . . .  . . . . . . . .  . . .  . . .  . . . . . . . . . . . . . . .  8"90 15'88 

CO . . . , . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'50 4'43 
C.R, . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 14'00 10'14 

C,H, . . . . , . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48'80 63'00 

H. . . . . . •  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  20·20 1 '82 

N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 2'00 2' 53 

The volume of gas obtained per ton of the compressed 
fuel was 7,620 cubic feet. 
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THE IMPROVED RAND LOOM EUGENIE. 

The annexed cut, taken from the Itlustl'i1·te Zeitung, 
shows a new hand weaving machine or loom invented 
by Miss Eugenie Wernicke. By means of this appara­
tus, silk, wool, yarn, cords, strips of fabric, etc. , can be 
woven into pieces that can be used for pillow-covers, 
shams, curtains, parts of dresses, etc. 

In using the machine, the warp threads are first ar­
ranged parallel, either on the backs 
of two chairs or secured to the 
knobs of two doors. The warp 
threads are then passed through 
the heddles, arranged on suitable 
frame, and then the ends of the 
warp threads are tied together and 
fastened to the back of the chair 
upon which the person operating 
the loom sits, and the other ends of 
the threads are held in a suitahle 
clamp on the table. The heddle 
frame or corn b is raised by means of 
the left hand, whereby the threads 
are separated, and then the shuttle 
is passed through the warp threads, 
the warp threads shifted, the shut­
tle passed through in the inverse 
direction, and so on. Different 
fancy patterns can easily be pro­
duced on the machine. It is evi­
dent that broad pieces cannot be 
woven, and the machine is designed 
only for producing long strips for 
household use. 

•• • •• 
THE IMPROVED HAND LOOM 

PENELOPE. 

The holder, A, is provided with a 
screw for holding the entire appa­
ratus on a table, and on the said 
holder an upright frame, B, is held, 
which is provided with rollers, C D, 
over which straps pass for raising 
and lowering the heddle frames, .E 
and F, in which heddle frames hed­
dIes of the usual construction are 
held, provided with eyes through 
which the warp thread s are passed. 
')'wo hinged arms, G and H, are 
fastened by means of hinges on the 
holder, A, and can be loeked in 
place by llH'ans of a latch, J. The 
warp threads are secured on the 
warp beam, K, mounted on a frame, 
L, on the end of the arm, H, and is 
pl'ovided with a crank for turning it, and with a spring, 
M, for locking it in place. 

The cloth beam, 0, is pivoted in the fraJlle, N, on the 
E:nd of the arm, G, and is also provided with a crank 
and with a locking device. The heddle frames, E and 
F, are worked up and down ; .when one is raised the 
other is lowered, and thereby t.he warp threads are 
separated, and the shuttle can be passed through them. 
No lay is used for driving the threads home, as this is 
done by the operator, who pulls the threads taut after 
having passed the shuttle.-lllustl'irte Zeitung. 

-----------4.�. �.�. __ ---------­
Petroleunl In Russia. 

The Russian oil region covers an area of over 14, 000 
square miles, with forty-two oil 
wells in one district, over a hun­
dred in another, four hundred in 
a third, and richer regions wait­
ing to be developed to produce 
still greater results. One spout­
ing well produces, it lis said, two 
millions of gallons a day. The 
oil is found in places at a dE!pth 
of a hundred feet, and no well 
has gone below eight hundred 
and twenty-five feet. Three 
Swedish brothers, and a few 
others, Americans and English­
men, as well as Russians, who 
have been in America, have in­
troduced Jllethod ahd system, 
pipl!' lines, oil-carrying barges 
and steamers, tank cars, refine­
ries, joint stock companies, rail­
roads, and now produce 800,000 
tons of crude and 200, 000 tons of 
refined petroleum, and are rap­
idly finding new markets. In 
America there are oyer 25,000 
drilled petroleum wells; in Baku, 
the Russian oil region of most ac-
tivity, there are 400, but a single one of these, it i� 
claimed, has thrown up as much oil in a day as 
nearly the whole of the 25, 000 in America put to­
gether. 

Spouting wells in Russia are both frequent and eOl l ­
stant, and the overflow is sometimes a serious difficulty, 
in some cases run into the sea or low laml , and burned 
to get rid of it. 

J tituf if i t  �mtritau. 
Revolution In the Iron Trade.-llIaklng Steel 

Cheaply. 

In another column the reader will find an interesting 
account of the progress steel has made toward dis­
placing wrought iron, and there appears another state­
ment, in the New York l'Tibttne from a Pittsburg cor-· 
respondent, which seellls to confirm the fact that steel 
is to take the place of iron in most places where the 

2 1 5  
Its effect upon the future wages of skilled iron 

workers will probably be appreciated from the state­
ment now made, that, while steel of a peculiarly excel­
lent quality, and specially adapted to many uses in 
preference to malleable iron, has been produced in 
larbe quantities and placed upon the market, only one 
workllJan in the whole establishment has needed such 
sk il l  or training as to receive wages averaging as much 

as $2.50 a day. By the new pro­
cess, which is entitled the Clapp­
Griffiths process, t.he silicon is so 
completely J emoyed from the iron 
that, notwithstanding the presence 
of a proportion of phosphorus usu­
ally found fatal, steel of a high 
grade and of a remarkably useful 
quality is made. '£0 the practical 
iron worker, however, the most 
startling fact remains that the CQst 
of this treatment is less than half 
the present cost of making the ordi­
nary pig iron into muck bar. 

At the wages now paid in Pitts­
burg, it is reckoned that it costs 
$12. 75 pel' ton to make muck bar 
from pig iron, but by the new pro­
cess a metal far more useful, in: 
better shape for handling, is pro­
duced at less waste, with a cost of 
only $6 a ton added to the cost of 
the pig. Moreover, it is shown 
that, by applying the comparatively 
inexpensive plant required in this 
process in connection with ordinary 
blast furnaces, and taking the IIlol­
ten iron as it is required hot from 
the blast furnace for treatment in 
the converter, the cost of _produc­
ing the ton of steel will be only $3 
or $4 more than the cost of pro­
ducing the ton of iron. 

In the last year, adds the writer, 
Oliver Brothers & Phillips ha ve 
turned out many hundred tons of 
this metal in different forIIls, such 
as tacks, rivets, wire rods, telegraph 
wire, · lightning rods, horseshoe 
nails, pipe strips, plates, sheets, 
bars, angles, shovels, spades, and 
stamping iron, which have given 
great satisfaction to consumers. 
The metal possesses, according to 

THE IMPROVED HAND LOOM EUGENIE. Captain R. W. Hunt, of Troy, who 
reported on the subject to the 

latter has been uSfld. The metal manufacturers seem ' American Institute of Engineers, " an ever-constant 
to be alive to the change which has come over the welding property with great toughness. " He further 
public in its appreciation of the superiority of steel. says : "  I obtained steel with 54 per cent of phos-

Early -last year people about Pittsburg had their phorus, and my surprise certainly did not decrease 
curiosity much aroused by mysterious performances when I saw the test piece bend double, cold, and the 
at the works of Oliver Brothers. A part of the estab- metal work beautifully when hot." As respects the 
lishrnent was carefully boarded and locked, and jeal- cost, Mr. W"itherow, of New Castle, Pennsylvania, who 
ously guarded from all intrusion, and for a long time has been associated with Mr. Oliver in the work, present­
nobody was admitted. Indeed, while everybody won- ed a paper in which he stated that careful account of 
dered what was going on, and among iron workers par- expenses while making about 2, 000 tons of this steel had 
ticularly a great deal of euriosity was excited, the been kept, and " including cost of the ferro-manga­
secret was so well kept that the I1ature of the operation nese, coke, and keeping up the plant, expenses for 
did not become known to anybody until in the last steam power, labor, and everything connected with 
month, unless it be to those who had special inforllla- the process, it did not exceed $6.50 per ton over the 

THE IMPROVED HAND LOOM PENELOPE. 

tiOll of the affairs and proiSpect" of the great fi nn  of 
Oliver Brothers after its suspension. But now, through 
papers submitted at the annual meeting of the Ameri­
can Institute of Engineers and publications in local 
journals, the public is aHsured that a new process for 
working iron has been thol'oughly tested, and haH not 
only Illet the "'Cl'uti n y  of experts, but has demonstrated 
its immense practical value. 

price of the pig iron used."  But, 
as he further showed, much 
greater economy can be had in 
a production of the steel blooms 
in direct connection with the 
blast furnace. 

Another great innovation in 
steel making processes is an­
nounced in England, Which, ac­
cording to the London b'on and 
Goal l'Tades Review, will put an 
almost certain end to the malle-

· 

able iron trade at once, as steel 
ingots could be llJade at far less 
cost than that at which puddled 
bars are now made.. It will be 
observed that this process ap­
pears from the description to be 
like the one so successfully intro­
duced in Pittsburg, at least in 
general results, and in probable 
economy of working. 

------.� . .. � .. -------

Replacing Teeth. 

A correspondent writes describ­
ing' a sled accident by which a 

ten year old girl had two front upper teeth knocked out. 
She was taken to a dentist, who replaced the teeth 

and strapped up her jaw. For two days she could 
scarcely speak, no solid food was allowed, but the ope­
ration was successful, and the teeth are as firmly set as 
ever. They are a little chipperl, but later on, when it 
is safe to work on them. they can be patched with gold 
and be about as good as ever. 
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THE RUDDER OF THE ALA.SKA. This substitute for a rudder could be made and put / lantic, and a rudder was then invented which proved 

We have received the following additional contribu- in use by a brisk officer and competent crew in an hour to work successfully; account of this can be found in 
tions upon this subject : after its necessity is felt. some English engineering paper. 
To the Editor of the Scientific American : If the company to which the Alaska belongs wish to Brooklyn, N. Y.;  March 19. B. 

Seeing in your last issue several plans for steering send me $200,000 for giving them instructions for the [The Great Eastern rudder is described in vol. v. , 
such a steamer as the Alaska, and assuming that she I care of their property, you can reveal my name to them 1861, p. 263, of the SCIENTIFIC AMERICAN. She did 
has among her equipments a spar, say fore yard or fore otherwise I prefer to blush unseen. not lose her rudder; the tiller, or handle, was broken, 
topsail yard, 65 to 75 feet long, and some smaller spars, S. A. thereby losing control of the rudder, which was final-
say 25 feet long, and two of 12 or 14 feet, and a number Cincinnati, 0 . ,  March 22, 1885. ly made useful by taking a " bight " of chain around the 
of hatches about 10 or 12 by 3 or 4 feet, I would try remaining top of rudder.-Ed. S. A.] 

To the Editor of the Scientific American : the plan of whieh I give you a rough illustration. I inclose sketch of plan by which I believe the 
th 
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15 degrees of movement sideways will answer, if wood \ allow the outside rim . of be bent, U -shape, to fit the rud-
enough can be found to construct it of sufficient broken rudder to pass be-

der as nearly as possible. It 
strengt.h. The bumkin, D, must be a very strong piece should begin well up under the 
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termed " relieVing tackle, " SI e, e ru er wou ave 0 g? "? 1 . e swmg, would prevent unlacing. When the lacing had been 
coming inboard at any con-- of course, would have b�e� hnnted, but probably carried down as far as the water would allow, the rope 

. t I enough to have kept the shIp m her course. I suppose should be carried across the face of the rudder and vem�n p ace on deck. It h . Id h h will be seen at a glance that the effectiveness of this t e chams cou ave been eld taut, and worked . by \ laced up the back to keep the plate from spre
. 
acTing. 

plan depends mainly on the ability to get the paddle, t�kle attached to each end and f�s�ened t� proJec- Finally one end should be passed around the outer 
C ffi ·  tl ' d M '  . .  tIOns on deck, or perhaps by the hOlstmg engmes. edge of the rudder above the first turn thus brl'ngl'ng , su Clen y Immerse . y ImpressIOn IS that an W F N '  

, 
angle of about 35 de!!'rees with the water 11'11e would be . . ILES. both ends on the same side, where they could be secUl'-� Jersey City, March 23. 
about right. ed. The plate iron is, of course, on every steamship, 

As the amount of surface in C or both A and C To the Editor of Scientific American . and the wire rope could have been taken from the rig-
would be of timber, it would be ne�essary to load on� Lower the main yard to the deck, lash it to the mast ging, where it could have been temporarily replaced 
or the other; perhaps C, being made of hatches, it may and rail, put four blocks on it, one at each . end and by hemp rope. W. S. SMITH. 

be well to fill in the vacant space� between the ca.rlines two at the mast, then sew up two San Francisco, Cal. , March 14. 
and the planking of the h atches with iron scraps or l1Jo'l sacks of canvas, fill them with coal, .. 4 . '  .. . 

Chemistry as a ProCe ssion. even coal, or by bolting on some iron plates or pieces / . /1 .. hang them in the water from each Chemists, as a rule, receive from one thousand to of the cast iron floor of the fire room. end of the yard, and bring the ropes twelve hundred dollars a year. This seems small when It will also be seen that there must be a long spar, through the blocks, and then to the we consider to what expense a young man has been and it may be necessary to use a lower yard; if the steam winch ; fix them so that put to obtain the necessary education. Sometimes, ship has two square rigged masts, one of them can be when one sack is lowered tlie other however, in a manufacturing house where he has made stripped to serve the purpose of A and G, as well as D will rise. A poor remedy certainly, but a quick one. himself particularly useful, a chemist may receive and E, as it may be impossible, on account of having A RIVETER. eighteen hundred or two thousand dollars, and as su-only one square rig mast, to spare the fore yard. Buffalo, N. Y. ,  March 19. perintendent of works he might get five thousand or 
Milton, Mass. , March 23. 

R. B. FORBES. ten thousand dollars ; but such cases are very excep-
To the Editor of the Scientific A merican : ------

To the Editor of the Scientific Ame1'ican : 
I send you a sketch of a makeshift that I think 

ought to steer a steamer as well as could be done with a 
ship in tow, and on the same principle, except that it 
would be done from her own deck. 

In the last number of the SCIENTU'IC AMERICAN I tional. One reason why salaries are smaller in our 
large cities is said to be found in the number of com­see several attempts to solve your question about the 

broken rudder of the steamer Alaska. I think on such petent chemists who have come from Germany, and 
who are willing to work for lower wages than their a heavy vessel like the Alaska, in rough weather, it American brethren demand. 

Take two or more casks, marked A, and attach to 

would be impossible to do When a chemist has, after years of study and long anything with the old rudder. practice, thoroughly qualified himself in his profession, My plan to bring the vessel 

� 
makeshift rudder, B, 
near edge; weight the 
other edge nearly as 
much as the casks will 

he can give what is called " an expert opinion." This, under steering control is the as Sam Weller might say, " is an opinion as is much following : Build two boxes of 

qr BAcp float, attach ropes, C 

more val'ble than an opinion as is not expert. " In a angular shape (Fig. 1), angle lawsuit, for example, chemists would be employed by about 60° ; hang one of them both sides, and an expert would receive from fifty dol-I!iIf and D, to ends of rudder, and pass D 
through pulleys at E, and around a cap­

stan at B. Any strain would bring the rudder to an 
angle with the ship, and retard the side the strain came 
from. The towlines, C, would take the strain, leaving 
D very little work to do. If the rudder was sunk say 
ten feet, the wind would have very little effect in driv­
ing it against the ship, if she had to stop, and it would 
be so light as to do little harm if it did strike. It would 
also be more stable if deep in the water. 

on side of the ship at the rear lars a day to twenty-five dollars an hour. If an expert end. The cable on which the examined a mine, made a report on the formation, and 

J. W. D. 
Newark, N. J. 

device is hung runs across 
the deck and round a shaft to 

alternately hoist and lower in and out of the water (as 
indicated in Fig. 2), according to the course of the vessel, 
The principle of the device is : The forward Illotion of 
the vessel will cause the water to strike against the in­
clined surfaces of the boxes, and exert a pressure to 
move the stern sidewise. 

REINHOLD BETTERMANN. 

Cambria City, Pa. , March 22, 1885. 

To the .Editor of the Scientific .A merican : To the Editor of the Scientific American. 
Here is the plan of a landsman, who " sniffed the If the captain of the Alaska had taken the risk of 

briny " for six months in 1850, trying to get to San 

I 
using one of the anchors with chain, A, fastened to one 

Francisco. end of a long heavy timber as drag (as shown on sketch) 
Shove a spar out on each side (say abreast of the fore- and two smaller 

mast) about twenty feet, stay from outer end to bow II chains, B, one on 
and above to head of foremast, drag of each side of ship, 
proper size, loaded so as to always be with ends fastened to 
submerged, suspended by cable of suffi- stern-end of drag, 

F='/"W"-j=='7 cient strength from end of each spar. he would have been 
length of cable sufficient to allow drag able to steer the ship, 
to be always under water, and, when because the weight 
vessel is in motion, trail about abreast would have kept the drag under the surface of the 
of rudder, but not so long as at any water, and the side chains could easily be shortened or 
time to come in contact with the pro- lengthened, as shown by dotted lines. 

peller; attach line to each cable, start ahead, and if you For the sake only of being able to head the heavy 
want to go to port. haul on your starboard line (as in sea, let go both anchors with 50 or 60 fathoms of chain 
diagram), and thereby shortening distance of starboard and let the ship drift ; it will ride the waves nicely. 
drag, permit port drag to haul her head around. Great Eastern lost her rudder once when on the At-

gave his views on the likelihood of its paying the people 
who intended to purchase it, he would be paid perhaps 
five or six hundred dollars and all expenses. But, re­
member, there are very few " experts, " and that those 
who enjoy that reputation have paid the price of long 
continued study, of hard and enthusiastic labor, for the 
reputation they have made.-George J. Manson, in St. 

Nicholasfor April. 
.. 4 • • • 

Snrgleal ExperlDlentlllg. 

Surgeons frequently find it desirable to remove por­
tions of bone quickly. A small electric motor of high 
speed was lately tried on a sheep, to exemplify� how 
quickly and neatly it could be done. 

A contemporary, in describing the process, says a 
sheep " was taken, etherized, the bone of his leg was 
laid bare, and then, by means of an instrument driven 
by the Illotor at the rate of 1, 200 revolutions per min­
ute, a portion of the bone was bored out, and in a very 
short time the operation was over-a tiny incandescent 
light was used for examining the cavity as the work 
progressed-the wound was dressed, and the sheep was 
restored to consciollsness." 

The question will naturally arise in the mind of the 
reader why the experiment might not as well have been 
tried on the bone of a dead animal as on a live sheep. 
What advantage could arise from etherizing and ope 
rating upon a poor live sheep, if " the wound was 
dressed and the sheep restored to consciousness,"  is be­
yond our comprehension. 
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THE VICTORIA REGIA. 

This remarkable water plant is found growing with 
great luxuriance on the Panama River, and other 
streams in Soqth America, where it reaches gigantic 
proportions. Its leaves float upon the surface of the 
water, are of circular form, in some cases ten feet in 
diameter, the outer edges turned up, to the extent of 
from 2 to 6 inches, so as to present the appearance of 
a great pan. The strength and buoyancy of the leaf 
are so great as to support on the water the weight of 
a man. In a properly warmed hot house, the plant 
may be readily raised froUl seeds in - suitable water 
tanks, and when thus produced the growth and ex­
pansion is a most interesting study. The water is kept 
at a temperature of from 75' to 80'. The flowers are 
from 10 to 12 inches in diameter, on first opening 
white, but soon changing to clear rose pink, delight­
fully fragrant. Our engraving is from the Gardeners' 
Chronicle, and represents a leaf from some plants that 
were recently grown with umch success at Cherkley 
Court, England. 

Reference to our illustration will serve to give a good 
idea of the marvelous strength of these leaves when 
in vigorous condition, as at 
Cherkley Court. The secret of 
their grmLt buoyancy is to be found 
on the under side, where a won­
derful provision of nature for sus­
taining the gigantic leaves, even 
in troubled waters, is arranged 
along the entire system of ribs and 
nerves. Strong cellular structures, 
as in Euryale ferox, follow every 
nerve of the leaf, being thickest 
near the stalk and gradually taper­
ing off to the edge of the blade, 
acting like continuous cork floats 
all along the ribs, the greatest sus­
taining power being placed exactly 
where most needed-near the leaf 
stalk-so as the better to counter­
act or break the force coming from 
any sudden rise or fall of the water 
level. Indeed, the whole plant, 
from the root to the flower, is a 
study of nature's engineering. 

Anl C l'I "au PUlllPS for tbe Soudan. 

$titutifi t l\mtritau. 
Steel Taking the Place ot· Wrought Iron. 

Few people not actually engaged in the metal trade 
are aware of the wonderful strides made by steel in 
recent years. In fact, steel is wholly taking the 
place of wrought iron. Steel is simply a mixture of 
iron and carbon, the quantity of carbon ranging from 
0 '25 to 0 '02 per cent of the mass. It is not only stronger 
and for almost every purpose better than wrought 
iron, but it is cheaper. 

Its first victory over wrought iron was obtained in 
England, where steel rails for railroails were found to 
be much better than iron in several ways. They did 
not wear away so rapidly under the wheels, and they 
were able to stand a greater strain. The first Besse­
mer steel plant in this country was started in 1867. Its 
product was used for making rails; and the total amount 
for that year was 3,000 tons. For a number of years 
tha Bessemer steel was almost wholly devoted to that 
purpose, the high price at which it was sold making 
it unprofitable for other uses to which wrought iron 
was put. Steel rails brought $160 a ton in 1867. But 
after the panic of 1873 prices came down, and in: 1875 
the rails brought $75. The hard times of 1879 lowered 

iron is in the-' manufacture of nails. The plates from 
which nails are cut can be rolled from steel ingots as 
easily as from puddled iron, but the steel plate is 
harder to cut, and the cutters charge a little more for 
the work. The plants engaged in making steel nails 
are limited in number, and the price of steel nails is 
higher than that of iron. The steel nail is smoother, 
stronger, and handsomer, and has made its way in 
spite of the higher price, out the difference in price is 
rapidly dwindling, and will, no doubt, soon disappear 
altogether. In November, 1884, the Wheeling manu­
facturers charged thirty cents and the Troy men 
twenty-five cents a keg more for the steel nails. Quo­
tations during the last of February this year were 
$2. 10 per keg for steel nails and $2 for iron. The profit 
to the manufacturer of the steel nails is much greater 
on account of the smaller cost of the plates, and the 
only thing that prevents the iron nail makers from 
using steel plates entirely is that it takes money to 
change the plant, and after the great depression of 
the past two years money is not overabundant 
among iron manufacturers in any branch of the trade. 

A curious outgrowth of this improvement in the 
manufacture of nails is the action 
taken by the trades unions in the 
We8t at the instigation of the pud­
dlers. By the old puddling process 
of making iron plates for nails, the 
pig iron was melted in a grate fur­
nace, and a small army of men 
stirred up the melted mass with 
long rods until the impurities were! 
burned out and the iron became 
pasty instead of liquid. By the 
new process the melted pig iron in 
a big pear-shaped kettle is sub­
jected to a powerful blast of air, 
which is forced up through it from 
the bottom until the impurities are 
burned out. Then another small 
amount of melted pig iron is poured 
in, and the mixture is ready to be 
cast into ingots. By the old pro­
cess, twenty skilled men could turn 
out fifteen tons of nail plate in 
a day, while by the new process 
four common laborers and one 
skilled mechanic can turn out from 
150 to 250 tons in a day. Naturally, 
the puddlers must lose their occu­
pation. _ They have induced the 
Contractors' and Master Carpen­
ters' Association of Wheeling to 
boycott the steel nails, and all 
union builders will be asked to 
boycott them also. 

While sOllie of the best authori­
ties in England express approval 
of the placing of the order in this 
country for pumps to be used on 
the Suakil ll-Berber route, there are 
others who seem to find material 
therein for a good deal of carping 
criticism. The order was for six 
duplex Worthington pumps, of a 
size larger than usually made or 
ever kept in stock in England, and 
the subcontractor who had en­
gaged to supply them naturally 
fel'c 1lI0re confidence, where pumps 
were required to work under a 
pressure of upward of 1 , 000 pounds, 
in thus coming to a firm which 
had long experience and an estab­
lished reputation in just this kind 
of work. Nevertheless, according 
to the Il'onmonger, " various 
makers of pumps have protested 
against the order being sent to the 
United States, especially at a time 
when trade is in such a depressed 
condition at horne, " and our con­
temporary quotes a lead"ing firm as 
saying " that they could have guar-

UNDER SURFACE OF LEAF OF VICTORIA REGIA. 

There is one thing that has not 
yet been successfully made of steel, 
and that is a propeller shaft for a 
steamship. Experiments were made 
in England, and after considerable 
money had been lost, the attempt 
was abandoned. Then the wise 
men who were going to rebuild the 
American navy took up the aban­
doned idea, and ordered steel to be 
used in the shafts for the new cruis­
ers. John Roach objected, but the 
Advisory Board insisted, and Roach 
gave the contract to other parties. 
The Dolphin got her shaft, and 
started on her trial trip up the 
Sound, and after a short trip the 
shaft broke. Then the plans of 
the other cruisers were altered, and 

anteed delivery of six duplex pumps, equal in ca­
pacity to those purchased in America, within thirty 
days, at a cost of about £2, 000, instead of the £4, 000 
given to the American firm. " 

As against this view of the case, however, a state­
ment was made in the House of Commons to the effect 
that .. the duty required of the pumps in question 
was so great that there was not the slightest chance 
of any suitable for the work being in stock in Eng­
land, and many months would be required to make 
them. "  The uses to which the pumps are to be put 
are such as to leave no time for experiment, and any 
failure to do the work required of them would be dis­
astrous ; therefore American pUIlips have been chosen, 
although, as it seems, to the mortification of some of 
the English pump makers. 

. �  . . .. 
THE SHARPENING OF TOOLs. -Instead of oil, which 

thickens and smears the stone, a mixture of glycerine 
and spirit is recommended. The proportions of the 
composition vary according" to the class of tool to be 
sharpened. One with a relatively large surface is best 
sharpened with a clear fluid, three parts of glycerine 
being mixed with one part of spirit. A graver having 
a small cutting surface only requires a small pressure 
on the stone, and in such cases the glycerine should be 
mixed with only two or three drops of spirit. 

the price, in spite of combinations among owners, and 
in 188i.l steel rails sold for $40 a ton. Since that time 
the price has fallen steadily, and a recent price list puts 
the price of rails at $29, and of steel slabs, ready to be 
rolled or forged into any shape, at $28 per ton. 

The result of these low prices is that bridges are no 
longer made of iron. Steel beams have taken the 
place of iron in the fireproof bUildings. Steel ships are 
built instead of iron ships. Steel boilers replace iron 
boilers. Steel rifles replace the old cast iron cannon. 
Wherever tensile strength is required, steel is used. 

The use of steel in beams and girders for houses 
and bridges was a natural sequence of its use in 
railroad tracks. But the use of this steel has not 
been confined to railroads and steamships. The big 
tin plate factories in Wales began to experiment with 
steel instead of iron about two years ago. Tin plate 
contains about 93 per cent of iron and 7 of pure tin. 
The steel plate was found to be cheaper, and the arti­
cles made of steel tin plate were superior. For making 
tin dishes without seams or soldered joints, the Sie­
Illens process steel plate is not only superior, but 
it is about th e only kind that can stand the spinning 
process. This country now imports 240, 000 tOIlS of tin 
plate annually, and it is all made of steel plate with a 
tin coating. 

One field in which steel has not yet wholly displaced 

it is said that the change has in­
volved a fatal weakening of the sterns of the new 
commerce destroyers.-Sun. 

F u el of Large Steamers. 

An English contemporary, in replying to a corre­
spondent who asks how many tons of coal a large 
steamship consumes in a day, quotes the following 
facts from a pamphlet entitled Bottled Sunshine, iSf'ued 
by T. B. Purnell & Sons, of Exeter : " Ocean steamers 
are large consumers of coal. The Orient line, with 
their fleet of ships running to Australia every two 
weeks. may be mentioned. The steamship Austral 
went from London to Sydney in thirty-five days, and 
consumed on the voyage 3, 641 tons of coal; her coal 
bunkers hold 2, 750 tons. The steamship Oregon con­
sumes over 330 tons per day on her passage from Liv­
erpool to New York ; her bunkers will hold nearly 4,000 
tons. The Stirling Castle last year brought home in 
one cargo 2,200 tons of tea, and consumed 2,800 tons of 
coal in doing so. Immense stocks of coal are kept at 
various coaling stations, St. Vincent, Madeira, Port 
Said, Singapore, and others ; the reserve at the latter 
place is about 20,000 tons. It is remarkable with what 
rapidity thflse steamers are coaled ; for instance, the 
Orient steamship last year took in over 1, 100 tons at 
POI·t Said in five hours." 
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ENGINEERING INVENTIONS. I An alarm clock has been p�tented

. 
by 

A car coupling has been patented by Mr. Samuel S. Colt, of ?range, N. J. It IS made Wlt� a 

Mr. Edward B. Oakley, of Madison, Wis. This inven- cam wheel conn�cte� WIth the clockworks �nd operatlllg 
. . .  a bent lever WhICh IS held down by a sprlllg to engage tlOn covers a speCial constructIOn and arrangement of ' th t h k t h d t f h I 

parts by which cars may be coupled automatically by WI a s  op 00 at ac e 0 t�e shaft 0 t e a arm ?S­

t h k r k h' h t 'k . t r '  capement, whereby the alarm WIll be made to sound m­wo 00 m s, w IC s rl e agams. coup mg pms as termittently at regular intervals. 
the cars come together, and on which they catch and . • 
are pressed by springs. A musIC rack for planos has been pat-

An anti-friction material and journal ente� by M:. Charl.es Baumei"ter, . of .New !ork <;ity. 

or other bearing has been patented'by Mr. Ferdinand 
Th� lllventIOn CO�SIsts m t�e "ombmatIOn WIth a plano 

E. Canda, of New York city. It is composed of one or 
cas�ng of a rack hmged at Its top !o the front of thc 

more metals or alloys, all solid at ordinary atmospheric casmg, and of a slat adapted to s�mg downward and 

temperaturee, and ground, granulated, or pnlverized, 
outward from the front of the casmg >lnd form a su?-

d . d t th 'th l b ' t h h't 
port for the hottom of the rack, the rack to be held m 

an mIXe oge er WI u ncan s, suc as grap 1 e, place b i t h h I d mica, soapstone, asbestos, etc.,  not liable to fuse with y a  a c w en c ose . 

,he melting of the metals, which mixture may be put up A washboard has been patented by 
'n barrels for use as desired. Mr. Henry C. Carter, of Montclair, N. J. This inven-

A lubricator for steam cylinders has tion relates to washboards fitted with protectors that 

been patented by Mr. Fortnnatlls G. Kellogg, of Win-
guard against the spl�shing of snds on th� operator, 

nipeg. Manitoba, Canada. The body of the lubricator 
an� also form .a bearmg surface o� rest ; It covers a 

is a tube with ends bent downward, and made with a "prmg connectIOn of the protector WIth the.wa8h�oard, 

boss at mid-length on which the cop is screwed, the ��d �he �ame protector may be nsed on eIther SIde of 

steam valves acting upon the stems of the lubricant e oar . . 
feeding valves which extend into the steam chamber A cloth gUIde for looms has been pa­
to effect a regdlar and uniform supply of lubricant. 

' tented by MI'. Coruelius J. Sullivan, of Fall River, Mass. 
This invention consists in guides attached to the breast 
beam of a loom and arranged in connection with a cloth 
roller to guide the cloth on to the roller, so as to roll 
straight and trne thereon and prevent the shocks aud 

-------..�, .. �-----

AGRICULTURAL INVENTIONS. 

A plow has been patented ·by Mr. Ole jars of the loom from causing the cloth to run to one 
K. Hamre, of Pennington, Dakota Ter. The essential 
feature of this invention consists in connections where­
by the draught clevis may be swung to either sidc of a 
line drawn through the longitudinal center of the plow 
beam by operating a lever attached to or ncar t.he han­
dIes or rear end of the plow for shifting the clevis later­
ally to cause the plowshare to take or leave land or 
cut a wider or narrower furrow. 

A plow point has been patented by Mr. 
Garland W. Mullin, of Washington, Ha. The pmpose 
of this invention is to obviate the necessity of sharpcn­
ng the plow point, while making one that is light, in­

expensive, and effective ; it pertains to that class of 
plows called " Hweeps," used where shallow plowing is 

equired, and the three plates used may be bolted to-
gether to make a stiffer plow than one of the same 
weight would be if made of one thicker plate. 

• • •  

lIIISCELLANEOUS INVENTIONS. 

A suspended scaffold has been patented 
by Mr. John Worsley, of Chester, Pa. The object of 

his invention is to promote convenience and safety in 
painting the cornices and upper windows of buildings, 
and it relates to a suspended scaffold made with a lad­
der having end hooks, and with brackets carrying plat­
form boards, so the scaffold can be readily suspended 
from the coruice of a building, the horizontal bars of 
the brackets having sliding burs so the scaffold can be 
readily widened. 

A transparent sign has been patented 
by Mr. George H. Kitchen, of New York city. This in­
vention relates to signs where glass " bull's eyes " are 
nsed for letters placed over a light, and consists in 
forming the " bull's eye " with a lip 01' flange of greater 
diameter than its visible outline, so a shallow cavity 
can be made therein, and no portion of the ornamental 
outline of the .bull 's eye will be obscured by the body 
portion of the sign, and no dust can collect and remain 
within the bull's eye. 

A thill coupling bolt has been patented 
by Mr. Ira M. Richardson, of Littleton, N. II., and No. 
334 West Seventeenth Street, New York city. This in 
vention consists in the combination, with a bolt, of a 
spring strip pivoted to one end of the bolt, and having 
its free end bent np and provided with an aperture for 
receiving the free end of the bolt, thus locking the bolt 
in place, the device being such as to prevent the bolt 
dropping out accidentally, while facilitating its inser-

ion and removal. • 

A feeding trough has been patented by 
Mr. James S. Moody, of Fillmore, Ill. The invention 
covers a swinging hopper, with openings, and a shallow 
pan or trough, both so arranged as to allow of the feed 
passing out in limited qnantities as the stock by push­
ng on the hopper cause it to swing, 80 the stock will 

get only just as much food as they will eat clean, and 
the amount of total discharge or time of discharge from 

he hopper may be regulated. 

A folding table has been patented by 
Mr. John W. Stowell, of Putney, VI.. This invention 
covers a special construction and cOlnblnation of parts 
for the luaking of a table which, when open for use, win 
be firm and secme, and will be very cOlllpact when fold­
ed for storage or transportation. 

A wind engine has been patented by 
Mr. David H. Bausman, of Lanca.ter. Pa. This inven­

ion relates to a former patented invention of the same 
inventor, and has for its object to provide a machine 
simple in construction, which regulates itself automati­
cally, and adjusts itself according to the direction from 

' which the wind blows. 
A trace carrier has been patented by 

Mr. James H. Philpott, of Rising City, Neb. This in­
vention covers a cheap and practical device of a trace 
carrier for harness, in which it is easy to in8lJrt and re· 

end of the roller. 
A corn sheller has been patented by 

Mr. Nicholas Potter, of Troy, Pa. This invention 
covers novel features for the promotion of convenience 
and economy in constructing corn shellers ; the ears 
are introduced through a hopper, the shelled corn es­
rapes through apertures in a grate, and the cobs are 
forced out by the shelling wheel through an aperture in 
the upper part of the rear end board. 

A fireplace has been patented by Mr. 
Reuben R. Jones, of Sprague, Washington Tel'. It has 
two separate fire hoxes, combined with a series of valves 
for conducting the products of combustion from one 
fireplace into the flue of the other, or throwing the heut 
from one fireplace into the fireplace above the firebox 
of the other, so that two rooms can be heated by one 
fire, or one room by two fires. 

An overflow alarm for water tanks has 
been patented by Mr. Frank A. Cushing, of New York 
city. In combination with the telltale pipe of a water 
tank is an enlarged section with a wheel journaled in 
it; there is a pin on the journal of the wheel, a lever 
hammer, and a gong, all designed to make an improved 
arrangement for giving n "tice when a tank is full by 
rmging a bell. 

A gang plank for ferryboats has been 
patented by Mr. Lawrence F. Frazee, of Jersey City, N. 
J. 'rhe gang plank is hinged on a turning platform, 
the platform and plank having side rails, and levers 
being pivoted on the platform and connected by rods with 
the gang plank, which can be raised and lowered very 
easily and rapidly, and is so constructed as to prevent 
the passengers from being forced off the plank. 

A sailboat has been patented by Mr. 
Israel Garrard, of Frontenac, Minn. This invention 
covers a web device of ballast fin, to nse in place of the 
ordinary center board and ballast, the device being held 
flrmly to the hull of the boat, aud having at or near its 
lower edge such an enlargement as will give sufficient. 
weight to draw the boat down to the desired lines of 
flotation. 

A feeder for cotton presses has been pa­
tented by Mr. Henry Selz, of Pilot Point, Texas. The 
receiving box and feed box are separated by a sliding 
plate attached to a follower secured to the piston rod of 
a steam cylinder, to adapt the feeder to be interposed 
between a cotton gin and a baling press, and the inlet 
and outlet valves of the cylinder are so connected 
that the movements of the piston can be readily con­
trolled. 

An instantaneous shutter for photo­
graphic lenses has been patented by Mr. August Loef­
fler, of Tompkinsville, N. Y. It is made with a plate 
having an opening to receive the lens tube, a spring 
roller and a plain roller connected with the plate, and 
having a connecting cloth with central opening, with 
handle, ratchet wheel, and spring lever pawl, whereby 
the rollers can be readily turned and released, constitut­
ing together a simple mechanism for instantly uncover­
ing and covering the lenses, so as to obtain an instanta-
neous exposure. 

A automatic shunt for telephone lines 
has been patented by Messrs. Charles D.' Wright and 
Charles A. Fisher, of Petersburg, III. The invention 
com hines wit.h a telephone line a series of signaling 
magnets and an electro-magnet and spring for each sig­
naling magnet, the electro-magnets automatically cnt­
ting out the signaling magnets when the reverse cur­
rent does not pass through the cleetro-magnets, and 
automatically bringing the several signal magnet.s in 
circuit when the signaling current passes through the 
electric magnets. 

move the cockeye, and there is a shield to prevent the TWO WELL KNOWN EDITORS. 
race carrier from coming in contact with the horse. One of the busiest religious editors in Philadelphia, as 

A surveying instrunlen t h as been pa- well as one of the most successful, is the Rev. Victor L. 
tented by Mr. William L. Curtis, of Forest Grove, Ore. Conrad, of the Lutheran Observer. He is the office editor, 
It is a level and sight gauge of novel cont.rivance, to- while his brothel', the Rev. I!'. W. Conrad, D.D., is the 
gether with a variable angle gauge adapted for use as a editor-in-chief. Professor V. J •. Conrad gives his whole 
surveyor's level, and for determining angles in both ver- time and effort to the work of making the Lutheran Ob-

server the valuable sheet it is. He was, comparatively. tical and horizontal planes, and for measuring heights a short time ago. a broken down invalid. Now he is as 
and distances, the whole being simple and cheap. hearty as anybody need want to be. 

A stone sawing machine has been pa- In the interest of overworked editors, broken down 
tented by Mr. R. Lester Barney, of Swanton, Vt. This literary men, and exhausted men of business. one of our 
invention provides, in connection with a suitable base writers paid a visit to Professor Conrad a few days ago, 
for holding the stone a tank for receiving sand a d and had a pleasant and practical talk with him. Profes-

. ' . . n SOl' Conrad was seated in his editorial chair, " pushing water, a bucket cham fo� ralsmg the sand and water, things " for the coming issue of the Observer, and thus 
and a gutter for conductmp, sand and water that has I he informed us : 
bee� dumped to the blo�k of stone being sawed, w ith " There are few people who become as weary and worn 
varIOUS other novel detaIls. as brain workers. By long and unremitting overwork 

with the bram, I was badly run down, and brought into 
a condition of Ilreat nervous weakness. My stomach 
was in poor condition. My digestion was bad. If I ate 
a hearty meal. I felt heavy and dull. 1 had a generul 
feeling of good·for·nothingness. I was unable to per· 
form my editorial duties with satisfaction. In this state 
I realized that t-Iomething must be done, and that right 
promptly. or I would become a confirmed invalid. This 
was six or eight years ago. 

u }j�ronl the experience of others, 1 knew something 
of Compound Oxygen. 1 would have been inclined 
to be a little skeptical about it, but I knew of the 
case of Mrs. Kelley, formerly Miss Hornbrook. I knew 
how prostrated she had been ; an apparently hopeless 
case of spinal injury. I thought that if such a case as 
hers could be reached by Compound Oxygen, mine was 
not beyond its power. 

H ':1.10 make a long story short, I took the tret .. tment. I 
saw at once that it was not one of the class of remedies 
which do their work in twenty-four hours. }'or this I 
liked it all the better, and I gained confidence in it. I 
began to improve j first a little, then more decidedly, 
but gaining all the time. Before long that miserable 
feeling of good-for·nothingness was gone. My nerves 
were toned up. My stomach improved, and eating was 
no longer the cause of torment. 1 was able to do my 
work. My recovery was a simple and pleasant process. 
No nauseous medicine to take ; no unpleasant operations 
to endure. I could experience the pleasure of restora· 
tion and still attend to my literary duties. I continued 
the treatment until my health was fully restored, and I 
could perform my editorial labors as .felicitously as 
ever. 

" You ask me if I ever have occasion now to return to 
the treatment. Yes, I do sometimes. 'l'here are times 
when I am mental1y jaded from overwork and conse­
quent fatigue. Then I take a few inhalations of the 
Compound Oxygen, and it seems to renew my vitality 
and act with immediate effect." 

WeH. Professor, bow about the case of your brother, 
the Rev. �'. W. Conrad, D.D. ? 

" Ilis restoration by means of Compound Oxygen is a 
wonderful instance of the efficacy of that method of 
treatment. His nervous system was completely shat· 
teredo His was an aggravated case of overwork, follow· 
ed by too severe doses of powerful drugs. For several 
months he was entirely laid aside. After beginning a 
course of treatment with Compound Oxygen, his im. 
provement soon followed. The first effect was that he 
was able to enjoy healthy sleep, to which he had long 
been a stranger. Then his whole system was toned up. 
His digesUon, which had been greatly disordered, be­
came natural and hearty. A marked improvement in 
his sight was one of the most notable indications. One 
eye had 10nlZ been sig-htless, and the other was weak. 
But the sight of the remaining eye became much clearer 
and more reliable. He is now busy among the �hurches 
as well as a,ttending to his duties as editor·in·chief of 
the paper. lIe travels much of the time, while I attend 
to the office duties und the detail of the editorial labor. 
He stands the fatigue of travel wonderfully well. He is 
preaching almost every Sunday, and delivering frequent 
addresses. 

. 

H Both my brother's case and my own are of interest 
to the overworked thoul':lands who cannot take a week's 
rest or a day's rest f.rom their wearying labor. I think 
literary men, business men, and o'V"erworked clergymen 
as well, ought to know more about this Compound Oxy· 
gen ; it is so simple, so efficacious, so easy of application, 
and so certain in CRses of disease which the physicians 
consider almost beyond hope. Its applicability to a wide 
range of diseases seems to me to be one of its highest 
merits. It is entirely free from everything like empiri· 
cism, and produces the best results by the natural and 
direct way in which it acts on the vital organs of the 
8ystem, repairing waste, and making good the ravages of 
disease and decay." 

A II Treatise on Oompound OXygen," containing a history 
of the discovery and mode of action of this remarkable 
curative agent, and a large record of surprising cures in 
Consumption, Catarrh, Neuralgia, Bronchitis, Asthma, 
etc., and a wide range of chronic diseases, will be sent 

free by Drs. Starkey & Palen, 1109 Girard St., Philadel­
phia, to any one who will write to them for it. 

The charge flfJ' Irl8ertiGn under this head is One Dollar 
a IineflfJ' each insertion ; about eight words to a line. 
Advertisements mU8t be TIlC";" ed at publica/ion ojJlce 
as early as Thursday morning to appear in next issue. 

All Scientific Books and App. cheap. School Electri­
city, N. Y. 

Patent Cases reported in short-hand or 011 type­
writer. StenographerA, with machines, supplied. Copy· 
ing. 22 type writers in constant use. M. F. Seymour, 
239 Broadway, N. Y. 

Machine Shop, Foundry, Boiler, etc. ,  almost new. 
Controlling interest for sale cheap. Best trade in the 
Northwest. Address P. O. Box 162, Duluth, Minn. 

Brewers supplied with Pumps for every service by 
Valley Machine 'Vorks. Easthampton, Mass. 

Tool Grinding Machine.-Bearings are self-lubrie"t­
ing, and exclude emery arisinll from grinding. Price. 
$80. Brown & Sharpe Mfg. Co., Box {&'9, Providence. 
R. l. 

J�adie:o;' IIose.-All t:;tylc8 and sizes on one machine. 
Lamb Knitting Machine Co., Chicopee E'alls, Mass. 

Milling, Drilling. Polishing, Punch and Die Work. 
Interchangeable 1'001 Co., 313 North 2d St., Brooklyn, 
N. Y. 

Patented Shafting Lathe.-Capacity, 300 feet 2)4' fin­
iBned shafting 10 hours. Pond Machine Tool Co., 
Worcester, Mass. 

Snrface Gauges. Exact. Best made. Send for cata­
logue. J. Stevens & Co .. Box 28, Chicopee 1<'alls. Mass. 

Bevel Gears cut theoretically correct.-Fnll particu­
lars and estimates. Brehmer Bros" <138 N. 12th St. Phila­
delphia, Pa. 

Carbon Plates.-Bowe, mfr . ,  48 R. R. Av . ,  Jersey 
City, N. J. 

Master Keyed Locks and Padlocks . Sets of any size . 
Miller J.Jock Works, Philadelphia, Pa. 

Oars to face your course with speed and ease . At 
Alex. Beckers. Hoboken, N. J. 

Patent for Sale, No . 314,011 .-A Lock Mortising 
Chisel. Address Philo 1<'. Fox, 140 Park Av., Bridgeport, 
Conn. 

Send for illustrated circulars of Hall's Patent Boiler 
Feeders. The best known. 112 John St., New York. 

Shafting, Couplings, Hangers, Pulleys. Edison Shaft­
ing Mfl?' Co., 86 Goerck St., N. Y. Catalogne and prices free. 

Patent for sale cheap. Described on p. 83. F. Bone, 
Lebanon, 0. 
Air Compressors, Rock Drills. Jas. Clayton, B'klyn,N.Y. 

The Best Upright Hammers run by belt are made ' by 
W. P. Duncan & Co., Bellefonte, Penna. 

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

The leading Non-conducting Covering for Boilers, 
Pipes, etc., is Wm. Berkefeld's ��ossil Meal Composition : 
" inch thickness radiates less heat than any other cov� 
ering does with two inches. Sold in dry state by the 
pound. 1<'ossil Meal Co . •  48 Cedar St . •  N. Y. 

Try our Corundum and Emery Wheels for rapid cut­
ting. Vitrified Wheel Co .• 38 Elm St .• Westfield, Mass. 

The Providence Steam Engine Co .• of Providence, R. 
I., are the sale builders of " The Improved Greene En­
gine." 

Every variety of Rubber Belting, Hose, Packing, Gas­
kets, Springs, Tubing, Rubber Covered Rollers. Deckle 
Straps, Printers' Blankets, manufactured by Boston 
Belting Co., 226 Devonshire St .. Boston, and 70 Reade St., 
New York. 

l!Jxperimenta/ Machinery Perfected, Machinery Pat­
terns, I.ight Forgings, etc. Tolhurst Machine Works, 
Troy, N. Y. 

Brush Electric Arc Lights and Storage Batteries. 
Twenty thousand Arc Lights already sold. Our largest 
machine gives 65 Arc I.Jights with 45 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush E]ectric Co., Cleveland, O. 

The Cyclone Steam Flue Cleaner on 30 days' trial to 
reliable parties. Crescent Mfg. Co. Cleveland, O. 

For Steam and Power Pumping Machinery of Single 
and Duplex Pattern, embracing boiler feed, fire and low 
pressure pumps, independent condensing outfits, vac .. 
uum, hydraulic, artesian, and deep well pumps, air com .. 
pressers, address Geo. �'. Blake Mfg. Co .. .. Washington, 
St., Boston ; 97 Liberty St., N. Y. Send for catalogue. 

Wanted.-Patented articles or machinery to manufac­
tnre and introduce. Lexington Mfg. Co., Lexington, Ky. 

. .  How to Keep Boilers Clean." Book sent free by 
James F. Hotchkiss, 86 John St., New York. 

Mills, Engines, and Boilers for all purposes and of 
every description. Send for circulars. Newell Universal 
Mill Co., 10 Barclay Street, N. Y. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
For Power & Economy, Alcott's Turbine, Mt. Holly, N.J. 

Steam Boilers, Rotary Bleachers, Wrought Iron Turn 
Tables. Plate Iron Work. Tippett & Wood, Easton, Pa. 

Send for Monthly Machinery List 
to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets. New York. 
If an invention has not been patented in the United 

Stlttes for more than oue year, it may still be patented in 
Canada. Cost for Canadian patent. $40. Various ot.her 
foreif:(n patents may also be obtained. For instructions 
address Munn & Co., SCIENTIFIC A�IERICAN patent 
agency, 361 Broadway, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every description. 
Send for catalogue; 

Supplement Catalogue.-Persons in pursuit of infor­
mation of any special engineering, mechanical, or scien· 
tific subject, can have catalog-ue of contents of the SCI. 
ENTIFIC AMERICAN SUPPLE.\IENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechaniCS, and physical 
science. Address Munn & Co., Publishers, New York. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 

Drop Forgings, Billings & Spencer Co., Hartford,Conn. 
Nickel Plating.-Sole manufacturers cast nickel an-

odes, pure nickel salts, polishing compositions, etc. Com­
plete outfit for plating, etc. Hanson, Van Winkle & Co., 
Newark, N. J., and 92 and 94 IJiberty, St., New York. 

A lot of new Chucks of all sizes, slightly damaged, at 
haJf price. A. F. Cushman, Hartford, Ct. 

Mineral·Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Go. Box 423, PottSVille, Pa. See p. 100. 

Catalogue of Books, 128 pages, for Engineers and 
Electricians, sent free. E. & F. N. Spon, 35 Murray 
Street, N. Y. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos 'foods of all kinds. rrhe Chalmers-Spence Co., 
419 East 8th Street, New York. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Co]umbia St., New York. 

Emerson's � Book of Saws free. Reduced pricl!8 
for 1885. 5O,()(XJ Sawyers and Lumbermen. Address 
Emerson, Smith & Co., Limited, Beaver Falls, Pa. 

Hoisting Engiues, Friction Clutch Pulleys, Cut-off 
Couplings. D. Frisbie & Co., Philadelphia, Pa. 

Barrel, Keg, Hogshead, StaveMach'y. See adv. p.  173. 
U. 8. Standard Thread Cutting Lathe Tool. Pratt & 

Whitney Co., Hartford, Conn. 
Catechism of the Locomotive, 625 pages, 250 engrav­

ingR. Most accurate, complete, and easily understood 
book on the Locomotive. Price $2.50. Send for catalogue 
of railroad books. The Railroad Gazette, 71> B'way, N. Y. 

For best low price Planer and Matcher, and latest 
improved Sash, Door, and Blind Machinery. Rend for 
catalogue to Rowley & Hennance, Williamsport, Pa. 

C. B. �ogers & Co., NorWICh, Conn., Wood Working 
Machinery of every kind. See adv., page 142. 

Stephens' Pat. Bench Vises and Planer Chucks. See 
adv., p. 140. 

Young Men ! Read This ! 
The VOl,TAIC BEr.T Co., of Marshall, Mich., offer 

to send their celebrated ELECTRO-VOLTAIC BELT 

and other ELECTRIC ApPLIANCES on trial for 
thirty days, to men (young or old) atllicted with 
nervous debility, loss of vitality and manhood, a.nd 
aU kindred troubles. Also for rheumatism, neu .. 
ralgia, paralysis, and many other diseases. Com .. 
plete restoration to health, vigor, and manhood 
guaranteed. No risk is incurred, as thirty days' trial 
Is allowed. Write them at once for illustrated 

Wanted. pamphlet free. 
A manufacturing company wishes to obtain some kind Split Pulleys at low prices, and of same strength and 
of light machinery to manufacture by contract or roy- appearance as Whole Pulleys. Yocom & Son's Shafting 
alty. Address Box 1024, New Haven, Conn. • Works, Drinker St., Philadelphia, Pa. 
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APRIL 4, 1 885. 

HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
inforlllation, and not for publication. 

ReCerences to fOrlller articles or answers should 
give date of paper and pa!(e or number of question. 

Inq ulrles not answered m reasonable time shonld 
be repeated; correspondents will bear in mind that 
some answers require not a little researCh, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special InCormation requests on matters of 
personal rather than general interest, and requests 
for Prompt Answers by Letter, should be 
accompanied with remittance of $1 to $5, according 
to the subject. as we cannot be expected to perforlll 
such service without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Minerals . sent for examination should be distinctly 
marked or labeled. 

(1) G. J. S. writes :  I am trying silver 
plating, that is on a small scale, for the fun of it, and 
expect to do some for some of my neighbors . Will yon 
kindly inform me what is considered as a good plate, 
that is, how much silver it takes to put a good coating 
on an ordinary hunting case watch, enough to last for 
4 or 5 years? I mean, would it take one. two, or more 
ten cent pieces to put on such a coating? Wonld a 
gold dollar be enough to plate a watch case with, to 
last the same length of time (5 or 6 years), or would it 
require more? Also what acid or acids will dissolve 
gold, from which I can precipitate gold chloride ? A. 
As much silver as is contained in a dime wonld give a 
watch a very good plate. As mnch gold as is contained 
in a gold dollar would gild a watch fairly well. The 
gilding wonld last for several years if used with care. 
Dissolve gold in aqua regia, which consists of 1 measure 
of nitric acid and 3 measures of hydrocl:loric acid. 
The salt fOrllled will be terchloride of gold. 

(2) D. A. F. asks for information in re-
gard to a good and cheap preparation to put on friction 
matches. A. The ignIting composition varies with 
different makers. The following recipes may be taken 
as fairly representative, the first being the best : 

1. Phosphorus by weight . . . . . . . . . . .  . . . .  � part. 
Potassium chlorate . . . . . . . . . . _ _  . . . . . . .  4 
Glue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Whiting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ 1 
Finely powdered glass . . . . . . . . . . . . . . . .  4 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11  

2. Phosphorns by weight. . .  . . . . . . . . . . . .  2 parts. 
Potassium chlorate . . . . . . . . . . . . . . . . . . . 5 
Glue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
Red lead. . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  1}, " 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 

(3) A. M.-We do not understand your 
receipt. A German mixture for matches consists 

Potassium chlorate . . . . . . . • .  , • • . • • . . • . .  7'8 parts. 
Lead hyposnlphite . . . . . . . . . . . . . . . . . . .  2'6 . .  
Gum arabic . . .  _ . . . . . . . . . . . . . . . . . . . . . 1 

of: 

(4) A. J. A.-For best preparation to 
make soap bubbles : Dissolve Castile soap in strong 
alcohol; let it settle or filter, and take the clear solu­
tion, from which evaporate the alcohol. To this add 
half its weight of glycerine and sufficient water to give 
the proper consistency. 

(5) C. L. asks what to do to cure stam-
mering. A. Stammering in many instauces is due to 
nervousness. Reading aloud every day is said to be of 
assistance to those afflicted with this complaint. 

(6) F. B. P. asks the formula for 
" Putz pomade, " nsed for cleaning and polishing metals. 
A. There are a number of formnlas given for Putz 
pomade ; the following is one modification : 

Oxalic acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ .  1 part. 
Iron peroxide . . . .  . . . . . . . . . . . . . . . . . . . . .  1:> • •  
Powdered rotten stone . . . . . . . . . . . . . . . . . . 20 " 
Palm oil . . . . . .  . .  . .  . .  . .  . .  . .  . .  . . . . . . . . .  60 " 
Petrolatum . . . . . . . . . . . . . . . . . .  _ . .  . . . .  . . . . 4 " 

Pulverize the oxalic acid and add iron oxide and rot-
ten stone, mixing thoroughly, and sift to remove all 
grit; then add gradually the palm oil and petrolatum, 
incorporating thoroughly. Add oil of myrbane or oil 
of lavender to suit. Apply with a piece of flannel, rub­
bing off with a piece of soft paper, and polish with 
chamois. 

(12) G. D. C. asks what metal is used for 

I 
Braiding machine, H. W. Winans . . . . . . . . . . . . . . . . . . .  313,905 Grates, shaking attachment for, R. S. T. Clssel. . . . 314,108 

types, and what kind of moulds. A. Type metal : 3 �r�k:- See I,ocomotlve brake. Grease cup, W. I:lchoendelen . . . . . . . . . . . . . . . . . . . . . . . .  314.062 
parts lead, 1 part autimony, by weight. Plaster of r�c . W. Heard . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314.022 Gl'indstone apparatus. J. I. Mettler . . . . . . . . . . . . . . . . .  313,877 

. BrICk for veneerIng frame houses and other Gypsum, stucco, or the like, manufacture and Parls makes good moulds for type metal. wooden buildings. M. F. Ellis . . . . . . . . . . . . . . . . . . . .  313,9:'.0 jlreservation of articles of, M. Dennstedt . . . . . .  314,114 (13) W. S. P. asks how to give the flavor Brine cooling apparatus, C. G. Mayer . . . . . . . . . . . . . . .  314,088 Hair crimper, E. J. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . .  314,100 
of maple sugar to It solution of cane sugar. A. Only Buckle, ? R. Harris. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314,018 Hame, N. G. Schwalen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  314,063 
by the admixture of maple sirup with the cane jnice. �:gy, SIde bar, R. St. Clair . . . . . . . . . . . . . . . . . . . . . . . .  314.077 Harne fastener, C. K. Dickson . . . . . . . . . . . . . . . . . . . . . . . 313,921 

The proportions must be determined by experiment. Butt��,::��r d�k :::�i�'g' -';;��h;��', ·S: T,: 'citi�: : : : :  ;�:',: :anger. 
f 
se� Door hanger

C
' 

arness or orses, J. W. onradt. . . . . . . . . . . . . . .. . . 31:1,850 (14) J. J. D.-Kerosene can be colored Button attaching apparatus, A. G. Wilkins . . . . . . . . 314,092 Harvester, grain binding, J. Miller . . . . . . . . . . . . . . . . .  313,878 
by means of aniline dyes. Many of these will dissolve Button shank or eye testing machine, E. R. Harvesters and mowers, cutter and cutter guard 
directly in the kerosene. By using those soluble in Parsii . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3U,052 for, R. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314,108 
alcohol, and dissolving them in this solvent and then 

Calendar. J. Cussons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 313.996 Hasp lock, C. Neblett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3U,147 
Canning apparatus, fruit, W. H. Austin . . . . . . . . . . . .  313,975 JIat brims, apparatus for curling and setting, L. 

mixing with the kerosene, the desired result will un- Cans, testing sealed, M. C. Hutcbings . . . . . . . . . . . . . . 314,180 H. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3U,131 
doubtedly be accomplished. Car, combined grain and oil, J. R. Gathright . . . . . . . 313,932 Hat ventilator, M. J. Nascimento . . . . . . . . . . . . . . . . . . .  314,048 

(15) J. H. L. says :  I have a simply Car coupling, U. Beausejour . . . . . . . . . . . . . . . . . . . . . . . . . 313,977 Hay and manure fork. horse. W. Taylor . . . . . . . . . . . .  313,966 
geared circular saw that one horse works with difficulty. 

Car coupling, }-'. Burckhardt . . . . . . . . . . . . . . . . . . . . . . . . . 313.983 Hay during the process of baling, device for re" 

If I should increase the number of revolutions of the same 
Car coupling, W. F. JuHan . . . . . . . . . . . . . . . . . .  ' "  . . . . . .  313,871 moving dust, etc., frOID, J. S. Sherman. . .  . .. . . .  313,000 
Car coupling, W. S. Miner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314,045 Hay fork, horse. S. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  313,044 

saw one-half, using the same pulley, and force the wood 
against the saw at the same speed, would the work be 
easier on the horse ? A. The increase of the work of 
the horse is more than the percentage of speed, much 
of the power being absorbed bv the machiuery of 
transmission, which we have no knowledge of. 

(16) F. I. S. asks how to oxidize copper 
or brass. A. Immerse the articles in a solution of 2 
ounces nitrate of iron and 2 ounces hyposnlphite of 
soda to 1 pint of water, nntil the desired shade of oxi­
dation is acquired, then wash, dry, and brush. 

(17) O. H. H. asks : By what process is 
beeswax refined and made nice and yellow. A. Pure 
white wax is obtained from the ordinary beeswax by 
exposure to the influence of the sun and weather. The 
wax is sliced into thin flakes and laid on sackin//: or 
coarse cloth, stretched on frames, resting on posts to 
raise them from the ground. The wax is turned over 
frequently, and occasionally sprinkled with soft water 
if there be not dew and rain snfficient to moisten it. 
The wax should be bleached in about four weeks. If on 
breaking the flakes the wax still appears yellow inside, 
it is necessary to melt it again, and flake and expose it a 
second time or even oftener, before it becomes thor­
oughly bleached, the. time required being mainly de-

Car coupling, E. B. Oakley . . . . . . . . . . . . . . . . . . . . . . . . . . . 314,049 Heater. See Feed water heater. 
Car coupling. W. Turnbull . . . . . . . . . . . . . . . . . . . . . . . . . . .  313,968 Hinge lock for shutters, S. M. Carnes . . . . . . . . . . . . . . . 314,105 
Car floor, �'. Burckhardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  313,986 Hoe. R. J. Whitehurst . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 313.912 
Car rOOf, F. Burckhardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  313,98S HOisting and conveyin!! machines, automatic 
Car wheel, seJfHoiling. H. J�. Kirchman . . . . . . . . . . . . .  314,140 dump bucket for, A. E. BrowD . . . . . . . . . . . . . . . . . .  314,101 
Cars, steam heating apparatus for railway, J. IIoisting apparatus. coal, D. C. Niblick . . . . . . . . . . . . .  313,880 

Emerson. . . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  314,006 HOisting bucket, I,. G. Ladd. . . .  . .  . .  . .  . .  . . .  . .  . .  . .  . . . .  314,081 
Cars, steam valve connection for railway, J . Em" Holder. See Bag holder. IJamp holder. 

erson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314,007 Hominy, grits, etc., manufacturing, F. Burck-
Carpet fastener. J. Pearsall. . . . . . . . . . . . . . . . . . . . . . . . . .  314,053 hardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 313,982 
Carriage step, F. A. Sawyer . . . . . . . . . . . . . . . . . . ... . . . . .  314.151 Hook, J. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314,168 
Cartridges for ordnance, Hope & Ripley . . . . . . . . . . .  314.127 Hop scales from their stems, machine for sepa .. 
Case. See Ticket case. rating. J. Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314.146 
Castin�, making metallic suspension wheels by, Hop strings, securing, O. Shute . . . . . . . . . . . . . . . . .. . . . .  314,198 

A. O. Frick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314,173 Horse bit. A. Thornton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314,081 
Chair. See Nursery chair. Horses, vehicle device for checking, E. B. 
Check rower wire, machine for forming, G. W. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 313,897 

Caywood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . .  314,106 Hose coupling, H. C. Ser�eant . . . . . . . . . . . . . . . . . . . . . . .  314,066 
Checking- and registering baggage, J�. G. Rey.. Hot air generator for flreplace�, J. S. Deardorff . . .  313,998 

nolds. . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . .  314.215 Hub, vehicle wheel, J. C. Hollingsworth . . . . . . . . . . .  3H,024 
Chicken cholera, remedy for, G. W. & J . D. IIuller. See Grain huller. 

Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  313,956 Ice creeper. J. J .  Temple . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  313,898 
China and earth(>nware, etc., ornamenting, Doul- Ice cutting machine, I. Crowfoot . . . . . . . . . . . . . . . . . . . .  313,995 

ton & Slater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  314,002 Ice tongs. W. IJimond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314,169 
Chisel, lock mortiRing, P. I�. Fox . . . . . . . . . . . . . . . . . . . . 314,011 Illuminating basements, P. H. Jackson . . . . . . . . . . . . .  314,026 
Chopper. See Cotton chopper. Indicator. See Station indicator. 
Churn, A. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 313.886 Jack. See Lifting jack. Screw jack. 
Churn, J. P. Spilger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314,073 Jar. See Fruit jar. 
Cigar perforator. L. C. Michelena . . . . . . . . . . . . . . . . . . . 314,043 Jar or other covered vessel, W. H. Clarke . . . .. . . . .  314.109 

pendent upon the weather. There is a preliminary pro- Clasp. See Shoe clasp. Journal bearing, Thayer & Howell . . . . . . . . . . . . . . . . . . 314.079 
cess, by which, it is claimed, luuch time is saved in the Clinometer, J. Kindleberger . . . . . . . . . . . . . . . . . . . . . . . . . 313,872 Key ring attachment, A. O. Jones . . . . . . . . .. . . . . . . . . 314,028 
subsequent bleaching; this consists in passing meltcd I Clock, pneumatic, Hahl & Mergenthaler . . . . . . . . . . . 314,014 I,adder. step. D. A. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . .  314,118 
wax and steam through long pipes, so as to expose the I Clothes pounder. R. M. Rimer . . . . . . . . . . . . . . . . . . . . . . . 313,955 I,amp burner, 'I'. Hipwell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314,178 
wax as mnch as possible to the action of the steam; COJla� sweat pad, horse, J. �traus . . . . . . . . . . . . . . . . . . .  313,oo..� J�amp fixture, G. C. Thomas . . . . . . . . . . . . . . . . . . . . .. . . . .  314,080 
thence into a pan heated by a steam bath, where it is Cookmg utens�l, N. E. Robmson . . . . . . . . . . . . . . . . . . . .  314.057 I,amp holder, incandescent electric. A. Swan . . . . . . 313,965 
stirred thoroughly with water and then allowed to set-

Copym� machme, S. Wheeler . . . . . . . . . . . . . . . . . . . . .. . .  314,091 I,amp, oil, W. P. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314,165 
tl Th h i 

r '  
t d d d 

Corn hulhng mlll, C. S. Day . . . . . . . . . . . .  , . . . . . . . . . . . . .  313,997 Liftin� jack, A. H. Handlan, Jr . . . . . . . . . . . . . . . . . . . . .  313,935 �. . e w o e opera IOn IS �epea e . .  a secon an Cotton chopper. H. G. Cady . . . . . . . . . . . . . . . . . . . . . . . . . . 314,104 Line fastener, automatic, S. & F. Selb . . . . . . . . . . . . . .  314,005 
thIrd tIme, and the wax IS then m condItIOn to be more Coupling. See Car coupling. Hose coupling. Hne ring for hames, G. J. Letchworth . . . . . . . . . . . . . .  314,084 
readily bleached. Shaft couplin�. J,!quid meter, H. F. Gaskill . . . . . . . . . . . . . . . . . . . . . . . . . 313,860 

(18) C. F. S.-Your belt will transmit Cra�k pin lubricator, �'. F. Swain . . . . . . . . . . . . . . . . .. . .  313,964 I.ock. See Hinge lock. Revolver lock. 
CultIvator, J. P. Black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 313,847 Lock bolt for doors. J. B. Schroder . . . . . . . . . . . . . . . . . .  313,888 

from 10 to 15 horse power, according to its tension. The 
determination of power used is very uncertain by belt 
alone. The only approximate way is to use a bel t of 
a width that will j ust drive the machine without slip­
ping and compute its value. See SCIENTIFIC AMERICAN 
SUPPLEMENT, Nos. 39 and 331, for tables and formulas 
for obtaining horse power of belts. 

Cultivator. Kemper & Stumpe . . . . . . . . . . . . . . . . . . . . . . .  314,136 1 Locomotive brake, J. H. Williams . . . . . . . . . . . . . . . . . . 314.209 
Cultivator, J .  Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 314,143 Locomotive friction device, N. S. Shaler . . . . . . . . . . .  313,959 
Cultivator, G. W. Wi1�on .  . . .  �u.OO4. JJubricator. See Crank pin lubricator. SteRm 
Cup. See Grease cup. cylinder lubricator. Steam engine lubricator. 
Cutter. See Bung cutter. Lubricator, �'. Renders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  313,951 
Cutting oats, etc., machine for, F. Burckh�rdt . . . .  313,98i Ma�net, electro, E. D. McCracken . . . . . . . . . . . . . . . . . . 314,041 
Damper for stovepipes and flues, F. J. Gilman . . . .  31U21 Mat. See Picture mat. 
Derrick. O. E. Halin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314,0l5 Medicine, dyspepsia remedy, J. E. Wright . . . . . . . . .  314,212 

(19) O. O. writes : I wish to enamel cast Die or nipple holder, S. J. Wakeley . . . . . . . . . . . . . . . . . 314.087 Metal bending machine, A. Urbahn . . . . . . . . . . . . . . . . . 313,969 
iron pieces, partly hollow, which are not to be exposed to 
heat. How can I do it in a cheap way ? A. Use white 
Japan varnish; bakes at ahout 2.50°, is hard and dura­
ble, same as used for registers ; can be obtained from the 
varnish makers. 

(20) J. E. W. sends us the flowering 
glnmes of a grass that he wishes to know the name and 
valne of. A. The glumes sent are those of the " wild 
oat," a grass very common in California. To botan­
,sts it IS known as Avena fatua. It is considered' a 
great. injury to any grain field into which it may be in­
troduced, but. it inakes a very good quality of fodder, 
and is sometimes employed for that pnrpose in Cali­
fornia. We would not advise its cultivation, as it 
spreads very rapidly, and eventnally becomes a very 
great pest. 

Door hanger, G. W. Hey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314,177 Metal drilling tool. T. Scheffler . . . . . . . . . . . . . . . . . . . . . .  314,05� 
Door, hanging, G. W. Emerson . . . . . . . . . . . . . . . . . . . . . .  314,005 Metals, purifying, C. Edwards . . . . . . . . . . . . . . . . . . . . . . . 314,004 
Doors and shutter8, bar for securing-, C. H. Meter. See Liquid meter. 

Knauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31R,942 Mill. See Corn hulling mill. Rolling mill. 
Doubling and winding yurn or thread upon bob- Monument, A. Harroun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314,019 

bins, machine for, J. &. J. Horrocks . . . . . . . . . . . .  313.869 Mortising machine. chain, T . .E. Daniels . . . . . . . . . . . . 313,924 
Drill. See Rock drill. Mowing machine, W. A. Knowlton . . . . . . . . . . . . . . . . . .  314,186 
Drilling and tapping apparatus. J. Van Norman . . .  314,085 Musical instrument, mechanical, M. Gaily . . . . . . . . . 314,012 
Electric machine and electric motor, dynamo, A. Nursery chair, B. C. OdelL . . . . . . . . . . . . . . . . . . . . . . . . . . .  313,881 

Reckenzaun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 313,884 Nut lock, W. S. Clymer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314,112 
Electric machines, armature for dynamo, W. Nut lock, C. A. Pennington . . . . . . . . . . . . . . . . . . . . . . . . . .  314.194: 

Stanley, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  313,894 Oil ;vapors, apparatus for separating, J. E. Bick-
.Electrlc lights, protecting incandescent, N. S. nell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  313,979 

White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314,208 Oven for contiQuous working, baking or cooking, 
Elevator, G. H. Roehm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 313,887 W. Lorenz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314,144 
Elevators, electrical safety device for, R. M. Overal1s and pantaloons, Goldstein & Rombach . . . 314,122 

Curtiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31�,161 Ores for smeltinfl, preparing iron, M. R. Conley . . .  314,113 
End gate fastener, B. J. Swenson . . . . . . . . . . . . . . . . . . . . 314,L-)4 Ox shoes, die for forging, W. Pearce . . . . . . . .  314,189. 314,193 
Engine. See Gas engine. Road engine. Rose Ox shoes, for,g-ing, W. Pearce . . . . . . . . . . . . . . 3H,I90 to 314,192 

engine. Steam engine. Traction engine. Packing ring for pistons, pump buckets, etc., me-INDEX OF INVENTIONS Escapement, G. B. St. John . . . . . . . . . . . . . . . . . . . . . . . . . .  313,962 tallic, W. Buckley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  313,980 
Extractor. See Staple extractor. Pad. See Collar sweat pad. 
�'abric turflng implement. C. M. Hinkle . . . . . . . . . . . .  314,02.3 Pail, T. A. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  313,990 
Feed water heater. W. Schwartz . . . . . . . . . . . . . . . . . . . . 313,890 Paper cutter, mechanism for laying off sheets For which Letters Patent oC the 

United States were Granted, Feed water trap. steam, H. Creamer . . . . . . . . . . . . . . . .  313.854 from a. Harlow & Parker . . . . . . . . . . . . . . . . . . . . . . . .  313,884 
Feeder, steam boiler, C. A. Rickard . . . . . . . . . . . � . . . . .  313,954: 

I 
Papermaker's cotton drying felt, printer's rna" 

Felly inserting device, J. G. Roh . . . . . . . . . . . . . . . . . . . .  314,197 chine blanket, etc., J. CrosRley . . . . . . . . . . . . . . . . . .  313,99i 
Fence, W. H. Boggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  313,848 Paper pulp fabriC for boxes, etc., Pease & Bab-
Fence. N. Knaub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314,184 son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314.054 
}'ence wire. barbed, W. Edenborn . . . . . . . . . . . . . . . . .  313,929 Piano action, upright, }'. Polster . . . . . . . . . . . . . . . . . . . .  314,195 

March 1 7, 1885, 
.i ND E A C H  BEARING THAT DATE. 

[See note at end of list about copies of these patents., 
Fencing, making barbed metallic. E. Jordan . . . . . . . ;314,188 Picks, machine for making. S. T. Tyler . . . . . . . . . . . . .  313,900 

Anchor, J. A. Pettes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314,149 Fifth wheel. vehicle, T. Smith . . . . . . . . . . . . . . . . . . . . . . 314,008 Picture mat, A. S. Fontaine . . . . . . . . . . . . . . . . . . . . . . . . . .  314,008 
(7) J. C. T. asks what distance a ves- Animal trap, J. Schaffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 313,957 �'ilt.er, R. C. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  313.946 Pipes, automatic stop plug for �as and oil, W. �'. 

Anti-frictional material and journal or other Filter, H. Roeske . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314.150 Cosgrove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  313.99.3 sel of 500 tons displacement would recoil were a pro­
jectile of 6 inches diameter or 28 inches area fired 
therefrom under water, say 4 feet deep, with a pressnre 
of 4,500 pounds per square inch. A. There would pro­
bably be no perceptible recoil of the vessel. Its sides 
being elastic and the vessel hollow, the vessel wonld 

bearin ... E'. E. Canda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  313.916 Firearm magazine, R. F. Cook . . . . . . . . . . . . . . . . . . . . . . . 313,8.51 Planer presser roll, S. M. Richardson . . . . . . . . . . . . . . .  313,885 
Assembling bolt, J. G. Staunton . . . . . . . . . . . . . . . . . . . . 314,075 Firearm magazine, L. P. Diss . . . . . . . . . . . . . . . . . . . . . . . .  313,856 Planter and fertilizer distributer, seed, J. P. 
Bag holder, G. W. Wentz . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  313,902 Fire extinguishing hand grenades. hermetical Lummus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314,187 
Basket, R. S. Bartlett .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :U3.910 seal for liquid, J. H. Peirce . . . . . . . . . . . . . . . . . . . . . .  314,148 Planter and harrow, combined seed, M. Kirk-
Basket cover, fruit, J. W. J,eslie . . . . . . . . . . . . . . . . . . . .  313.873 Flanging machine. R. A. Carter . . . . . . . . . . . . . . 313.917. 313,918 patrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.141 
Bathing garment, S. Ashner . . . . . . . . . . . . . . . . . . . . . . . . .  31�,845 Flour bolt attachment. J. M. R. Kennedy . . . . . . . . . .  314,137 Planter, corn, L: Scofleld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 313,891 
Bed, mantel, J. H. I.askey . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314,082 �·ork. See Hay fork. Hay and manure fork. Planter, cotton seed, J. M. Howell . .  . . . . . . . . . . . . . . . .  313.938 

(8) S. L. L.-The restoration of an ink Bell, electric, C. E. Kells, Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  3IR,941 Fruit. jar. J. G. Bri�gs . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . .  314,099 Plow, O. K. Hamre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314,017 
Belt lace, N. I. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  313,974 F'uel, artiflcial, H. Aigner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314,097 Plow stock, double foot, D. O. Page . . . . . . . . . . . . . . . .  314,050 

simply vibrate or tremble. 

depends largely upon the variety of ink used. In the 
case of iron inks, exposure to the vapor of hydrogen 
snlphide of the moistened paper is sometimes sufficient. 
Potassium ferrocyanide will develop the ink in blue if 
iron was originally in the ink. See also page 2131 of 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 134. 

(9) J. J. A. asks how many miles he 
cau make per hour with a small steamer 20 feet long by 
4� wide, engine 2� by 3�, pressure steam 90 pounds. 
A. 4 to 5 miles. 

Belt shifting and replacin,g- device, P. DiehL . . . . . .  313,»99 Furnace. See Boiler furnace. Tire heating furn- Plow, wheel, G. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  313,947 
Bench dog, M. J. Ku�ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  313.943 ace. Power transmitting device. J. Ward . . . . . . . . . . . . . . . .  314.207 
Bench hook, J. B. Sargent . . . . . . . . . . . . . . . . . . . . . . . . . . .  314.0,';8 Furnace. Kearney & Hawley . . . . . . . . . . . . . . . . . . . . . . . .  313,939 Press. See Printing press. 
Bicycle saddle, T. J. Kirkpatrick . . . . . . . . . . . . . . . . . . . . 314,142 Gas burner safety attachment, F. Dittmar . . . . . . . . .  314,000 Press, J. H. Bock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 313,914 
Binder, newspaper. G. W. Welch . . . . . . . . . . . . . . . . . . . . 314,159 Gas cooling apparatus, C. G. Mayer . . . . . . . . . . . . . . . . . 314.0;l9 Printing press, C. B. Cottrell . . . . . . . . . . . . . . . . . . . . . . . . .  314,166 
Bit. See Horse bit. Gas engine. G. Daimler . . . . . . . . . . . . . . . . . . . . . . . . 313.922, 313,923 Printing press card feeding attachment, S. A. 
Bit brace, J. T. Pendersen . . . . . . . . . . . . . . . . . . . . . . . . . . .  :lI3,9oo Gas lighter, electric. J. Geary . . . . . . . . . . . . . . . . . . . . . . . .  314,119 Spencer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314,203 
Blast furnaces, hoisting and top 1Illing apparatus Gas lighter, electric. C. W. Weiss . . . . . . . . . . . . . . . . . . .  314,088 Propelling vessels by exhaust steam, C. E. Burch. 313,981 

for, F. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 318,849 Gas preFlsure regulator, J. D. Averell . . . . . . . . . . . . . . . 313,846 Pulverizer, O. S. Richmond . . . . . . . . . . . . . . . . . . . . . .  � • . . 313,953 
Blind slat fastening, E. M. Coffin . . . . . . . . . . . . . . . . . . . .  313.U19 Gas purlfyin� apparatus, A. O. Granger . . . . . . . . . . . .  313,861 Pump. D. P. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314,078 
Blind tenon, J. Forhan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  313,859 Gases, apparatus for regulating- or controlling Pump, double-acting, submerged, C. H. Foster . . . . 314,117 
Board. See Bo.om board. Vehicle dash board. from a distance the flow of. Muratori & Cros . .  314,188 Pump, force, A. F'. Nagle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  313,879 (10) J. S. P. writes : Some business men Boat. See Tow boat. Gases or fluids under pressure. regulator for. J. S. Pumping engine, direct-acting, W. H. Worthen . . .  314,161 
Boiler. See Steam boIler. Vegetable boiler. Hazard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314,020 Pumping oil well, apparatus for, G. Allen . . . . . . . . . . &13.907 of this city wish me to write you for inforlllation as 

to when the process of galvanizing iron was first known, 
they having found some galvanized iron pipe ; several 
leet below the cellar of an old building which has not 
been disturbed for over forty years. A. The process of 
coating iron with zinc, or zinc and tin, is a Frenth in· 

Boiler furnace. steam, M. Coryell . . . . . . . . . . . . . . . . . . .  313,992 Gate. See Swinging �ate. Punch, S. Coons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  313.991 
Bolt. See Assembling bolt. J,ock bolt. Gate. R. I. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3l.l,85.S Radiator, W. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314,128 
Bolting reel attachment, Ii'. Burckhardt . . . . . . . . . . . .  313,988 Generator. See Hot air g-enerator. Steam gene- Radiator, steam, IJ. H. Prentice . . . . . . . . . . . . . . . . . . . . . 3la,8SH 
Bookbinding heading, W. Macdonald . . . . . . . . . . . . . .  313,875 rator. Radiator valve. J. A. Scollay . . . . . . . . . . . . . . . . . . . . . . . .  313,892 
Book support. I. L. Hyde . . . . . . . . . " . . . . . . . . . . . . . . . . .  314,lbl Glass pendants, manufacture of, W. Somerville . . .  ;314,009 Railway. mine, J. C. Fowle et al. . . . . . . . . . . . . . . . .. . . . .  314.010 
Boring machine, gang bit, E. B. Hayes . . . . . . . . . . . . .  314,124 GJoves, garters, etc., fastening device for, E. Railway signal, A. Hoffmann . . . . . . . . . . . . . . . . . . . . . . . . 313,936 

vention, and was patented in England in 1837. Bosom board, F. M. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . 314.211 Griswold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314.174 Railway signal, apparatus for actuating the lever 
(11) F. M K -Steam flows into a Bottle stopper, W. H. Clarke . . . . . . . . . . . . . . . . . . . . . . . . 314,110 Grain binder, R. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  314,102 of a, A. H. Stetson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 313,895 

vacuum at the a;mospheric pressure with a velocity .f Bottle stopper. �'. J. Deverall . . . . . . . . . . . . . . . .  : . . . . . . .  313,926 Gra!n binders, cord holder for, N. 'I'. Remy . . . . . . . .  d14,OM Railway sleepers, treatinl'. J . R. Blythe . . . . . . . . . . . .  313.912 
Bottle stopper, L. S. Hoyt . . . . . . . . . . . . . . . . . . . .  314,02.S, 314.179 1 Gram cleaner, D. Best . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  313,911 Railway structure, under�round. R. R. Hazard . . . . 314,021 

1,550 feet per second. At 10 atmospheres p"es..,..e the Box fastener, S. B. Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . 313,857 Grain cleaning machine, J. D. & H. Hasselbusch .. 314.123 Railway switch, J. W. Henderson . . . . . . . . . . . . . . . . . . . 313,866 
velocity is only about 1,780 feet. You may readily in- I Brace. See Brace bit. Grain huller, F. Burckhardt . . . . . . . . . . . . . . . . . .  313,984, 313,989 Railway switch. automatic, C. S. Drake . . . . . . . . . . . .  S13,928 
terpolate for intermediate pre.sures. Bracket, W. R. How . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  313,937 G rate. II. r. Willinmson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �1�.904 Ra!lway tie, C. M. Van Ormlln . . . . . . . . . . . . . . . . . . . . 314,1I>8 
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Jtitufifi t "tutritau. 
Railway track to be used In connection with varl- I Water, purifying, T. W. Duffy ..... .. .. ......... 0 " " 314.003 

able railway trucks, G. W. Bemis, Sr ... . ........ 313,978 Water wheel, turbine, W. H. Elmer ........ ........ 314,171 
Railway tracks and gas pipe lines, system for the Weather strip. J. Cotrell ............................. 313, 921 

protection of. G. Westinghouse, Jr . . ........... 314,089 Well point, drive, J. E. Parker ... .................. 313,882 
RaiJways, pneumatic block signal fOf, W. H. Well, tube, F. H. Smith ........................... ... 313.893 
. Schmelz ............................................ 314,060 Wells, tubing and packing artesian and oi], .J. 
Rake and pitchfork, combined, A. Alderman ...... 313,843 B0Ie ........................................ .... .... 313,915 
Rattan scraping machine, A. McDonald ............ 314,042 Wheel. See Car wheel. Fifth wheel. Water I Refrigerator door, G. A. McArthur ... .............. 313,876 wheel. 
Refrigerator water cooling attachment, J. E. Wheel, J. ]j"renier .................. .... . ............. 313, 931 

Guenther ........ .................................. 314,175 Wheelbarrow, H. W. Knowlton .. .. .. ... .. . .... . . . . . 314,185 

ReglRter. See Time check register. Wheelbarrow. J. W. Marshall ................. ...... , :lH.035 
Regulator. See Gas pressure regulator. Tem- Whisky, making, F. M. young ...................... . 314:,096 

perature regulator. Wrench. 1\ J. Wilson ................................ :�14,095 
Respirator, M. Souvielle ..... .. .. .. ..... .. . .......... 314,070 
Revolver lock, J. T. Smith ....... . .. . . . .. .. . ......... 314,067 
Ring. See Line ring. 
Road engine, A. O. �'rlck ............ ... .... .......... 314,172 
Rock drill, G. F'. Wynne .............................. 314.213 
Rock drill tripod, G. M. Githens (r).................. 10.572 
ROlling mill, F. H. Treat ............................. 314,0&3 
Rolling mill for rolling leafed wire for the manu-

facture of barbed wire. F. H. Treat ............. 314,082 
Roof, J. G. Staunton ............................. ..... 314.076 
Roof. fireproof composite, T. H. White ............ 313.971 
ROOfing finishing, L. D. Cortright ................... 313.852 
Roofing for buildings. I,. D. Cortright .............. 313.853 
Rose engine, A. Schwltter ........................... 314.064 
Rowing apparatus, B. Dorscher ..................... 314,001 
Sash fastener, J. i\.sbton ............................. 314,162 

T RADE MARKS. 

Butter. J. Thallon ...................... ................ 12, 028 
Clothing. oiled, Adler Bros. & Co ............ ... ... ... 12, 015 
Dress shields, Canfield Rubber Company ............ 12,018 
Extract taraxicum, olive oil, tincture of laudanum, 

and insect powders, fiuid, Weismann & Mllel-len bach .............................................. 12,030 
Flour, wheat. H. A. Hayden ................ .......... 12, 021 
Hair dye. M. L. Kellogg. .. ...................... " ... 12, 023 
Medicine for certain named diseases; to be used 

externally and Internally, C. A. M. Pulliam ..... 12, 026 
Medicine for cholera, diarrhooa, colic; and like dis-

eases, C. R. Harrington ............................. 12,019 
Paper bags. Western Paper Bag Company. . . .. . . . . 12,031 

Beautiful &; Lasting for ORNAMENTING 
WINDOWS • .  DOORS, TRANSOlUS, &;e. 

�� S ta i n e d  
G l as s  

S U B ST ITUTE  
AT SlllALL COST. Send for TIiuBtrated Cata. logue and Prices. Samples by mail 25 eents. 

W C YOUNG SOLE AGENT. 731 ARCH ST" 
• • PHILADELPHIA, PA. 

AGENTS WANTED EVERYWHERE. 

Woodwork i llg MaCh i nerY'i 
:gJ �����11j,a��:res����it��� AIlI'icultura1 Works, Carriage and Buggy Shops, and General WO��l': ��:���. (�O��U�I�;:� by • 

Ci n e i u l I n t i ,  0 • •  If. :-; • . " .  Ful l  assortment of Penn Saw Blades. . " 

Sash supporter, J. D. Simmons ...................... 314,201 
Saw, dral'(, F. A. Strong .............................. 314,152 

Saddle blankets, fly nets, horse sheets, lap robes, STE N C I  L D I  ES, ST E E L  STAM PS.  
. .  and lap �usters. W. �yr�s & Sons .... : ........... 12,016

1 Rubber Stamps, agents' outfits, and all goods connected Saw jOinter, G. H. M .. yer ............................ 314,040 
Sawmill dog, W. H. Snyder .......................... 314,071 
Scarfs. retainer for the bands of neck, W. B. 

Clement ............................................ 314,111 
Scraper and excavator. road, C. M. Jones .......... 314,13..1) 
Screen and storm door, combined, C. Anderson ... 313,844 
Screw jack, A. R. Tiffany.................... ........ 313.967 
Seal, bag.!{age, E. J. Brooks .......................... 314,164 
Seal lock for 'car doors, J. Forbes .................... 314,(X)9 
Sewing machine, A. Watkins ........................ 313,970 
Sewing machine buttonhole attachment, G. 

Rehfuss. . . .. . . .. . . .. . .. . . . .. . . .. . .... ............. 314.055 
Sewing mach�ne buttonhole cut.ting attachment, 

E. B. Moore . ....................................... 314,046 

SIlICa cleanmg and polIshIng preparatIOns, Ply- with the business. Hend for illustrated catalog-ue. mouth Silica Company ............................ 12,025 i S. M. SPENCER, 114 Washington Street, Boston, Mass. 
Tobacco, plug, Bostic Bros. & Wright . . . ... .. . . .... . 12,017 -�-------
Valves and hydrants, Chapman Valve Manufactur-

ing Company . ........................... , .......... 12,029 
Varnishes of all kinds, J .  A. Shephard .............. 12.027 
Vehicles for carrying passengers, wheeled, P. 

Herdic ......................................... ..... 12,022 
Washes, white or colored. for use on walls, fences, 

etc., A. A. Hasson .................................. 12.020 
Washing liquid, L. Kuhlmann & Bro ................ 12.024 

DESIGNS. Sewing machine feeding device, E. McDonald .... 313,945 Sewing machine presser feet, vertically recipro- Bluing strainer, J. C. Nobles .. .................... ... 15,979 
cating, J. C. Goodwin ............................. 313,933 Carpet, E. D. Chandler ................................ 15,967 

Sewing machine table cover, G. A. Annett ......... :113,908 Carpet, J, IJ. Folsom ....... .... . . . . .... . .. . . .. 15,968 to 15,H71 

[APRIL 4, I SSS. 

F R I CT I O N  C L U T C H  
P u l l eys a nd C ut-off Cou p l i ngs_ 

JAB. HUNTER & SON, North Adams, Mass. 

I �)pmc�grn-
nvr DIES AND OTHER TDOLS' 

HAMMERS 8,;;�;a::,.��=;, DROP FORGllias. 40. . 
,Stiles &: Parker Press Co, 

1IICak.Ie--.1Ioaa. 
Shaft coupling, W. B. Turner ............... ......... 314, 206 Carpet, O. Heinigke .. . . .. . .... .. . .. ........ .. .  15.n73 to 15.975 
Shell, dynamite, J. F. Marvin ........................ 314, 036 Carpet, W. McCallum . ... . ..... . . .... . .. . . . . . .. 15,977. 15,978 FOR SA I,E,-A patentable process for making Twist 
Shirts, combined re-enforce and stay for the Clock case. A. S. ],ocke ................................ 15,976 Ma�;.f�tu�e��rfE�r�n� \�rr ttP!e'b�:'a�d Teed �[�����J.r°8'a;o ;g��l'ifray�ta'i,h:"J':s'i;�J'�:�:lh�r'tf.1f. backs of, J. M. Ide . ............................... 313,870 Glass sheet or pane, L. Heidt ... . . . .......... ......... 15,972 Mills, Power Corn ShellerH, Grain 'rhreshers and Separa- BUZBY. li10 Arch Street, Philadelphia, Pa. 
Shoe clasp, J. J. Unbehend (r).......... ........ ..... 10,573 Rug, W. T. Smith .................... .................. 15.980 tors, Plain and 'i'ractlon Engines. Send for circulars. TRANSMISSION OF POWER TO A DIS-Shoe heel, J. Howland ................................ 314,130 tance. -By Arthur Achard. A paper read before the Siding gauge, J. H. Jenkins ........................ ., 314, 133 A printed copy of the &pecification and drawing of Institution of Mechanical Engineers. Being a summary Signal. See Railway signal. any patent in the foregoing list, also of any patent of the practical results obtained in the transmission of Sled propeller, J. Wissen . . . . . . . . . . . . . . . . . . . . . . . • . . . .  314,210 issued since 18Uf1, will be furnished from this office for 25 g�p��t�r ��i���;�lp�!�:�edn\�o�g��iai���s:l��� Speculum, rectal, L. J. Ingersoll ........ ............ 314.U2 cents. In orliering please state the number and date tion. II. Transmission by Compressed Air,wlth formulre. Spinning frame r,top motion, L. L. Sweatt .......... 314,153 of the patent desired, and remit to Munn & Co., 3(;1 III. rrransmission by Pressure Water, with formuloo. 
Sponge gathering net, B. K. Moscopoulos .......... 314,047 Broadway, New York. We also furnish copies of patents f�ne�r���h�s=���r�r :�i����.it¥hi�r���� :f

e
������ SprIng. See Vehicle spring. Vehicle seat spring. granted prior to 1S66 ; but at increased . cost, as the valuable, practical, and comprehensive papers on the Wagon bolster spring. speCifications, not being printed, must be copied by subject recently published. Contained in 8cn�NTIFIO 

�S�ta�p�l�e�e�x�tr�a�c�t�or�.�T�.�F�I�a�n�ag�a�n�.;;.� .. �'�"�'�"�'(").',!' l;' ;:·� .. 1·� .. il31���h�an�d�·�:di;;;;]i'Rteiiit."naYliiOi�0e<J1Jrta1me.,-ny--ttre-l.!�����'!�����������!!!w-�!to�'��e�I';��t�I�������·c���.D�'l�'����El����II
;����d �St�l t:N3 �n��

iro��8 - ap e _ a ener or woo en vessels, W. O. Swett .. 314,204 Call adi n n Patents may now e Station indicator, railway, J. Matzinger ............ 314.037 inventors for any of the inventions named in the fore-Stave dressing machine, J. B. Heverling .... :U4,l25, 314,176 going Jist, at a cost of $40 each. i"'or full instruction Steam boiler, J. M. McCulloch ....................... 313,94,1 address Munn & Co., :i61 Broadway, New York. Other l\lAl\"'""[TFACTeUEHS OF 
PORTABLE AND AGRICULTU:RAL 

Steam :Engines 
Steam cylinder lubricator, F. G. Kellogg ............ 314,(130 foreign patents may ahm be obtained. Steam emrine, S. L. Guess. .. .. .. .. .. .. . . ... . .... .. ... 313,862 Steam enl'(lne, S. H. Howard ......................... 314,129 Steam cnglne lubricator, W. H. Craig .............. 314.214 Steam generator, N. W. Pratt ....................... 314.196 Bt.eam pipe fittings, non-conducting covering for, S. Seymour ......... ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :;13,953 Steering apparatus, automatic, C. H. Washburn .. 31.1.001 Stereoscope, reflecting, A. K. Tuttle ................ 313,899 Stitch forming mechanism, apparatus for guiding, 

straightening, and evening fabrics for pre-
sentation to, S. A.rnold ........ ................... 31:1,909 

Stove. S. A. H. Williamson ... ....................... 314.093 
Stove and range oven, cooking, D. G. IAttlefteld ... 31;),874 
Stove or heater, T. J. Trew ......... ......... , ....... 314.205 
Stovepipe elbow. Evans & Bissett ....... ........... 313.853 
Stove shelf, T. Kehoe ...... .... . ... .................. 313,940 
Stove, vapor, Z. Davis... ...... .. ...... .. ........ .... 313,925 
Stoves, fire bricks, etc., compound for repairing, 

Ivett & George .............. . ..................... 314,182 
Stopper. See Bottle stopper. 
Suspenders and shoulder braces, co'\nbined, E. D. 

Parrott ............................................. 3H.051 
Swinging gate, Bartholomew & Abbott ..... ........ 311,!l7G 
Tag and fastener, S. E. Mower.. .. . ... .. . . . . . . . . . . .  313.948 

Tank. E. Hines ............. ...... . . . .................. 313,867 
Tanning apparatus, J.J. Simpson .............. 314,199, 314, 200 
Telegraph, chemical stock quotation, Edison & 

Kenny .............................................. 314.11.1 
TelephOlle receiver, T. ]". Taylor . . . . . . . . . .  :114,155 to 314,157 
Temperature regulator, thermo-pneumatic, W. , S. Johnson . . ....................... . ............... 314,027 I 
Ticket case, Weston & Prockter .................... 314.090 
Ticket, continuous mileage, J. Eastman . ...... ..... 314,170 

Timber, apparatus for treating, seasoning, and 
preserving, J. B. Blythe .................. ........ 313.913 

Time check register. F. W. Griswold ................ 313.934 
Tire heating furnace, Smith & Schad ............... 314,20'A 
Tobacco machine. plug, Wildey & Rollins .......... HI3,00:l 
Tongue support. wagon, W. R. Spray ............... 314,074 
TorCh, . night signal. C. '1'. Lee ........ ............... 314,033 
Tow boat for canals, D. W. Cooke ... .. . : ............. 313.920 
Toy, V. E. Riches ..................................... 313,952 
Traction engine, W. H. Snyder .................. .... 314,072 
Trap . .  See Animal. trap. Feed water trap. Ver-

min trap . 
. Tricycle, C. l!'. Hadley ... . . . . . . . . . . . . .. ........ .. ..... 313,863 
Triturator, L. H. Wllite ....... .. .. ................... 313.!lO6 
Type writing. machine, G. W. N. yost .............. 313.973 
Tvpe writing machines, inking ribbon alarm for, 

Inside l�a a-e4 ench i U !OIe l·t i o ll - - - ,;) cen t. n line.  
BacJi: Pa::e, each inse r t i o n  - .. ..  51.00 a line. 

(About eight words to a line.' 
an�f ����:�ne:�i��an�a:r� �io�"e��� f:��:�a����{���a6� 

PI nctica l l y  POl't n b l e  :S t e n )"  Engines, And with determined policy to build only the best ma­chinery from the best materiaJI"l, and in the best manner 
Engravings may head adver tisements at the same rate of construction, and wit.h continued impruvements, have 

per line, bV rnea81lrement. as the letter 'P'ress. Adver- at�ain�d th.e .highest standard in exc�llence of workman­
ti.sements rnust be recei'ned at publication o.tfice as early ! ShIP. SImplICIty of deSIgn, ant! Ca!?aCIty of. power. For a 
as Thursday morninq to apvear in next issue. I quarter of a �entury have mamtamed. theIr manufac�ure . , The Standard Portable and Agricultural Jo:ngmes 

UPRIGHT . of the world. Descriptive circulars sent on application. , Mention this paper. 

D R I LL S  
ALL SIZES. 

BOR ING 
-ANn::;- -

TURN ING 
M ILLS , 

48 and 72 inch 
swing, 

H, BICKFORD 
Cincinnati, Ohio. 

GOLD CHLORINA TION IN CALIFOR-nia .�An interesting paper by F. D. Browning, E.M .. de. scribing the mode of chlorinating gold as practiced in 
�::t��� !�rO���.�����·�ht�: ��dtr;:;��t�tty{�.lll1f:: traetion of silver. Preparation of reagents. The mill. 
Bg:t�r�����t�oc�:�i::ic ����:J!� �t��OLi���;�nA�: 
445. Price 10 cents. To be had at this office and from all newsdealers. 

M 0 N EY Inventor wants a capitalist to patent. 
• test, and manufacture a new agricul­tural machine as important as the reaper. J. J. MILLER, Duncannon, Pa. 

----'------------- -- --
'l'HE PHOTOPHONE.-DESCRIPTION 
by Prof. Alex. Graham Bell of the new ap!;,aratus (Pho­tophone) for the production and reproductIOn of sound by means of light, and explanation of the PrincWle in ... 
�o:rir: !ft����en����i��p:ri���St �trE1�het'as aX���: ducer of Bound. Researches by Messrs. Tainter and 
!�IA��atY: �r:ftts�nci>��tg�b��l!inir::��l��s�ti�� rang-ement of :1pparatus for the reproduction of sound Pl ���Wili 1 :\1 ;fR I�O� hone r�ceiv.ers: Co�t�ne� 
Price 10 cents. To be had at this office and from all news­dealers. 

L A S T  C H A N C E  
To obtain Government Lands free-that are suitable 
for general farming and stock raising purposes-before 
change of. laws as per bills now pendlllg in Congress. 

320 I N  TH E D EV I LS LAKE, 
TU RTLE MOU NTAIN,  

And Mouse River Cou ntry. 
NORTH ACRES 'E� i�� T:ntd 
DAKOTA Office at Devils 

Lake. Dakota. 
Over 2 , 000, 000 Acres of R. R. Lands in Minne­
sota at the low price of $3.00 per acre and upwards. 
Sectional Map and full particulars mailed F R E E free to any address by C . H. WARREN. 
Gen' l Pass. Agent, St. Paul, Minn. and 
Manitoba R. R., ST. PAUL, MINN. 

MA N UFA C 'NJ U J<:Ri"\ ot small wire specialties. $1.200 buys United Stut.e8 patent. Artic1e better than safety pins. J. BADGER, Rockville Centre, �. Y. 

Val�;,�h!�\V:·Ch��·�ii : : :: : : : : : : : : : : : : : : : : : : : ·. : : : ��!:��� Edison Electric Light Scarf Pins. Valve lever. throttle, A. M. Stickney ............... 313,896 
Valve movement f-or direct-acting engines, W. D. $5 00 with Pocket Battery com-p1ete. 

• ltlendowc ro:ft & C � u yon , 1 Hooker ............................................ 313.868 23 Ann Street, N. Y. , 

/.-:-iJ ;��IGHT &SLAGK BARRELMACH INEDy ��'�he_1� -�.JLJ A S PE C IA LT Y  � 11 
�'- ""C_""'"" � J O H N  G REE NWOOD &: C O .  !' R O C H ESTER N . Y  . Valve rod connection. J. B. Stanwood .............. 313.961 -------- - ------- -

Valve, sllde, C.M.Glddlngs .......................... 314.120 I C E - H O U S E AND REFRIGERATOR. ' ------------------
Vegetable boiler and cutter, C. Unger .............. 314.084 Directions and Dimensions for corrstructlon. w.lth one R US S I A A ·C E N C I E S .  . d- lllustration of cold house for preserving frUIt from Vehicle a,,\board. K. J. Schuster .................. 313.889 'I season to season. The air is kept dry and pure through- ' Vehicle sea� �ring-, King & Stivers .. ............... 314,138 out the year at a· temperature of from 34.0 to 36°. Con-vehlc�e sprln,g, J. J. Kalina .......................... 314.029 r;��d1inc���:�T.f��e1,���1�1fsSo��L::."E�l iiY·le\..-:: VelOCIpede, C. L. Work .............................. 314,lm dealers. Velocipede treadle motion, G. H. Griffiths .... ..... 314.01:1 
Ventilating louver, G. Hayes ........................ 31:l,IlIJ5 
Ventilator. See Hat ventilator. 
Vermin trap. E. J. Jarvis ........... " ................ 314,133 OREGON AND WASHINGTON 
::�: ��!�t:. ;�:�!

i
.��.�.�����.

r
�: .

.
.
.
.
. ::::::. : : : :  ��!:: TIM BER, COAL, and IRO N LANDS. 

Washing machine, Blakemore & Roberts .......... 314,163 
Water closet, J. Muirhead ..... . .......... .......... 314,14.1 
Water elevator bncket. windlass, C. W. 

Schmueser . . . .............. . .. ... . . .. .. . . . . . . .. . ... 314,061 
EXAMINED AND REPORTED UPON BY 

R. C. TEMPLEMAN & CO., 
Water meter, rotary, F. A .  Hinds ... . .. .. .. . .. .. . ... 314,126 Timber Lands a SpeCialty. Seattle, Wuh. Ter. 

A Dutch Engineer, with 12 years' experience in RUSSia, and good references. is desirous to represent American Manufacturers of Machinery, Tools, etc. Address R. U., care of the Central Annoncen Compton, Newski No.8, St. Petersburg. 
BALDNESS.-BY GEORGE H. ROHE, 
M.D . A brief but Highly Useful paper. showing the causes of Baldness, how Dandruff is produced, why the 
M���f��{I{�{u:ftyh �i�laJ':;tg:sf�� 1fg�o����Ot��!J.�� 'With Directions and General Advice for Preventing Baldness, Restoting and Preserving the Hair. This is 
�g�c��?,:'g1g�t,g�:f::;;,Jtr�r\j:f���s ���:bJ�Jili:E:� Contained In SUPPLEMEN� 161. Price 10 cents. 

The only st.eam service Buit­
able for rapid and economical 
transportation i always ready 
and reliable. 

F. & M. DEPT., 
HARRISBURG CAR MFG. CO., 

Harrisburg, Pa., U. S. A. 
VELOCITY OF ICE BOATS. A COLLEC, t10n of Interesting letters to the editor of the SCIENTIFIC 
��:���ti�g"'h��e.���s;;.'h� ott trse �g:�dt����e �r��t" �1i faster than the wind which propels them. lliustrated with 10 explanatory diagrams. Contained in SCIENTIFIC AMERICAN Sl�PPL}I�MENT, No. 2 14. Price 10 cents. TO be had at this office and from all newsdealers. 

Standard Thermometers. 
Accurate, 

Legible. 
SIZES OF DIALS, 0 

and 8 INCHES. 
FOR SALE BY 

T H E  T lt A  D E .  

Mannfactured and Warrant­
ed by the 

STAN DARD TH E R M O M ETER C O ., 
PEABODY, MASS. 

General Agents, 

fA I RBANKS' SCAl( H � U S(S 
In an the prinCipal cities of the United States 

and Canada. 

PRACTICAL USES OF ELECTRICITY.­
�hi�:otheC��tl��r Adi����ls, i!na!n��t:��:ic:!saJ;� 
�i�l�gfrrc�;;�� ��� �x�e;l PJe���3��;i�fa:ciriii���i�� pecting their :rapid multiplication in the near futu,re. 
��:si�'iie!I�Y:tea�: :l�l:irfcilr:: lEl:��gi��a��heT::�: agement of explosives. . Electroplating. D'ynamo ma­chines. ElectriC light. Electro-magnetIC engines. Electric rail ways. Plowinf! by electricity. Electric pll� drivers. ElectriCity in medICine and surgery. Contained In SCIENTII!IC AMERICAN SUPPLEMENT, No. 2"'1>. Price ]0 cents. To be had at this office and from all newsdeaJers. 

1 2  Cort l a n d t  Street. New York. 
Builders of Steam I�aunches, Engines, Boilers, Propeller Wheels, etc. Send stamp for 28 page list of Boat and factory Eng-ines, new and Second-h�lnd Steam Launches. 

� New Catalogue of Valuable Papers 
contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent tree of chalrge to any address. MUNN &; CO" 361 BroadwaY, N. Y. 

© 1885 SCIENTIFIC AMERICAN, INC
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IMPORTANT BOOKS ' 

FOR 

SHEET METAL 
The Sheet Metal Worker's InsU·uctol· for Zinc, 

Sheet Iron, Copper and rrin Plate Worken�, and others: 
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IN ARN, Tin Plate Worker. With Boiler Making, Men­
suration of Surfaces and Solids, Rules for Calculuting 
the Weights of Different Figures of Iron and Steel, etc. 
Elaborately illustrated. 8vo, . . . $3.00 

A P l'a ctical Workshop ()ompa n ion for Tin, Sbeet 
Iron, and Copper Plate Workers ; containing Rules for 
Describing various kinds of Patterns used by ':Pin, 
Sheet Iron, an ri Copper Plate Wor�ers j Practical Geo­
metry ; Mensuration of Surfaces and Solids. j Tables of 
Areas and Circumferences of Circles j Japans, Var­
nishes. Lacquers, Cements, Compositions, etc. By 
LEROY J. BLINN, Master Mechanic. 100 illustrations. 
12mo, . . . . . . . $2.50 

Gnlvaoized lI'on Coruice .. \VOl"ker' s  ll1 nllu n l , 
�i������n:d �:����

t
��t�e

i
r�s Ift;'!fl �i��s
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circular work. Also, rJ.1ables of Weights, Areas, and 
Circumferences of Circles. By CHAS. A. VAILE. 11-. 
lustrated by 21 plates. A new and revised edition. 
4to. . . . . . . . $5.00 
ar'The above or any of owr BOOks sent by mail. free of 

Postage, at the pubtication 1-rice." to any address in the 
world. 

ar'Owr l,rge Catalogue of Practical and ScienUjlc Bouks. 
96 prtges. 8vo, and our other Oatalogues and Oirculars, the 
whole covering every branch of Scwncp- as applied to the 
Art.q, sent free and "jree oj Postage tn any one in any part of the world who wi!! furnish us with his address. 

H E N R Y  CA R E Y  B A I R D  &. CO.,  
INDUSTRIAL PUBLISHI�RS, BOOKSELLERS & IMpORTERS 

810 Waln u t  1St .. eet, Philadelphia, Pa. 

Shepard's New 
$60 

ScrewCutting Foot Lat h e  
]'oot and Power Lathes, Drill 
Presses, Scroll Saw Attachments, 
g����

s
ca����:.

el
�tc�rWtS;t��!

il
�� 
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al
c:t�f�:�e 

o
�f ��fit

e
s
n
�or ���� u..Ll t::::�""II"__ teurs or artisans. Address 

H. L. SHEPARD, Agent, 134 E. Second St., Cincinnati, O. 

• A.A. GRIFFI NG I RON CO 
STEAM HEATING .Apparatvs I 

SOLE MANUFACT U R E R S'  
BUNDY gTEAM RADIATOR 750 COM/)IIUNIPA W A VE: • •  JERSEY CITY, N.J. 

W, F. &; Jno. Barnes Co • •  
llockfol'd, I II. 

Address No. 1999 Main St. 

DRAWING I Illustrated �atalogue 
sent on applIcation to 

INSTRUMENTS WM. '1' .  COMSTOOK, 
6 Astor ' Place. 

• New York. 

RAIL WAY AND STEAM FITTERS' SUPPLIES, 
Rue's Little Giltnt I njector. 

SCREW JACKS. STURTEVANT BLOWERS. &c. 
JOHN S. URQUHART; 4 6 eort Iandt St., N. Y. 

'EVA.PURAlING 
FUn treatise on  improved 
methods, yields. profitR.�)rices 
and generaJ. statistics. F !tEE. 

AMERICAN MAN'F'G CO. 
" BOX R , "  WAYNESBORO, FA. 

Of all Sizes, from 
1 0  l b. per H o u r  to 

50 T o n s  per D ay 

Binary AbsorDtion System. 
ECONOMICAL. 

SIMPI,E. ItEI.IA B I.E. 
�end fOl' Circu lal'S. 

Delamater Iron Works, 
16 Cortlandt St., 

NEW YORK, U. s. A. 

OUR !f:ONG I�tlIIIARE �:RANT 
R E L I A B LE I BEAUTIFUL 6 STRONG PLANTS S. 24$4 100$12 

(your own selection) for • for • for • ROSES BY M A I L  10 for O N E  DOLLAR .  We mail our Catalogue (beautifully illustrated) to all interested in Rose Vulture, upon application, Free. R. SCOTT & SON, Bose Growers, Philadelphia. 

WIT I l ERBY, RUUU & RICHA RDSON. Manufacturers of Patent \\ ood Working .Machinery of every descrip .. tion. Ij'acilities unsurpassed. Shop formerly occupied by R. Bu, l & ( 0 • •  Worcester, MaRS. Send for Catalogue. 

PI!.'RFEC'l.' 
NEWSPAPER FILE 

The , Koch Patent File, for prese.,ving newspapers, magazmes. and pamDhlets. has been recently improved and price reduC'ed. �ubscribers to the SCIEXTIFIC AM .. ERIC4x and Scn:xTIFICAMERICAX SFPPLEME:'\T can be supplied for. the low price of $1.50 by mail, or $1.25 at the Office of thIS paper. Hea,vy board sides ; inscription " SCIENTIFIC AMERICAN," in gilt, Necessary for every one who wishes to preserve the paper. Address 
1tI'QNN & CO,. 

Publishers SCIE_, rIFle AM1CRICAli' 

Ititutift t 1\tutritau. 
ECON O M I C  MOTOR CO. 'S 

GAS ENGINES. 
Best i n  prinCiple, workmanship, and materials. 
An unequaled small Motor adapted to all uses. 
Simp le, Safe, Economical, D u rable. 
Four sizes: 1 H. P., � H. P., 1 man power, and a Sewing Machine Motor. 
Send for Circulars. 

B I B B � �  Celebrat.ed ()ngma.1 
BALT I M O R E  

FIRE-PLAC E H EATERS, 
To warm upper and lower rooms. 

Th
e 

g��r�����ti�.g�t���rd.mical 
B. C. BIBB & SON, Foundry. Office and Salesroom. 

ECONOMIC MOTOR CO., 
1 2  CORTLAN DT STREET, NEW YORK, 

ALLE �LE: CASTI NGS FROM SI'ECIAL rRN S 
}i � AB A N D  F INE  GRAY I RO N ALSO ST E E L  

-CEV f i N E  TI""ING J� PilI' S F I N I S H I N G . NNING ,I rttOMP\ LEH IGH AVE � AMERICAN 5T PHILA �� 
Clark's Steel Cased RUDDer Wheel, 

FOR ROLLER SKATES. 
halls, 

common 
elark • 

• oCkS, Ct. 

� �ATIONALTOOL CO. , 
M A N U fACTUR ERS O f  

M A C H I N I ST S  T O O LS .  
WILLIAM S PORT PA 

PLII, N E R S  A SPECIALTY. 

lM I OR O S O O PE S ,  
TE L E S O O P E S, 

, FIEL D - G L A S S E S, 
MA G IO L A N TE R NS, 

, 
B A R O ME TE R S, 
THE R M O ME TE R S . 

Drawing Instruments, Philosophical and Cheml. 
cal Apparatus. 

List and Descriptions of our Ten Catalogues sent FREE 
on application. QUEEN tc CO. 

S21. Chestnut St. Philadelphia. 

89 AND 41 LIGHT STREET, 
Balthnore, Md_ "MARBLEIZED SLATE MANTELS. ear Send for Circulars. VOLN E Y  W. MA SON & CO., A GREAT MEDWA I. WORK ON MANHOOD. 

THE HARDEN STAR HAND GRENADE 
FRICTION PULLEYS CLUTCHES aM ELEVATORS, I Exhausted Vitality. Nervous and Physical Debility, Pre-

J'lto V T J) EN CE. U. T. �e����� 
D

�
c
��g���� ��e���� ;'t;��� ';:i�Jr��:g����nlg ------ -- - old. It contains 1 25 prescriptions for all acute and 

FIRE EXTINGUISHER 
P u ts O u t  F i re I n st a n t l y .  

See editorial notice in  SCnr.NTIFIC AM ERI .. 
CA N of November 22d, 1884. 

�: . ---.. 
1 ' · \  �!!! 

chronic diseases, each one of which is invalunble-so 

! �'fi��i��n�
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�t�� 'l,';,ri"Jr�ci
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���e��

l
b��n�rn

l
�e�!tfi:ii ROO FI N G found by the author, whose experience for 23 years is 

French muslin, embossed covers. full gilt, guaran­. teed to be a finer work in every �ense--mechanICal, liter .. ' ST'I ,, � ��) 
I ' F �i �EjID ,OR. SAM PLE >"P C IRCULAR Send for circulars. Address 
, ' I  W. H .  ST E WA R T  Harden Hand Grenade Flrd Extinguisher Co . ,  

205 Wabash Ave., Chicago. 
10 �

i
��s�\lr���

t
��y ��ew York. 

Ro'� Iii 74 C O U RTLA N O, ST. N EW-YORK. 

BUILDERS Ol!' ALL DESCRIPTION OF 

MMHIN�nY U��D �Y MANUrA�TUn�n� �r rAr�n. 
ROCK BREA KERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowe.t rates, Stone and Ore Crushers con-
!��WliW�!,

n
��J�'l�f�.!'i:,�ii:p�'i;��f� ��i��io��'t,1��Uite':s �����t �e�: �:nf�J.?nlrh 

and July 2Oth, 188(), to :I1r. S. I,. Marsden A ll Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past fifteen years, has been connected with 
the manufnctllre.of Bluke Crushers in this country and England. 

FARRJo;L FOUND RY AND ltIA CHINE CO., lY1auufrs .. Ansonia, COli n.  
COPELAND &; BAeON, Agents. New YOI·k. 

THE CAMERON STEAM PUMP. 
ST.A.l.V:J:>.A.:Ja:J:> OF E�CEx..x..E:N" CE. 

30,000 IN USE. 
M A N U F A C T U R E D  S O L E L Y  B Y  

The A. S. 4JAIIIERON STEAlII PUlIIP WORKS, Foot East 23d St., New York. 

HOW TO 
BECOME " Quick at Figures. " 

A collection of valuable Rules and Short-cuts for busi­
ness calculations. It includes and funy explains ,  the I 
famous !,IGHTNING METHOD OF ADDITION, and the 
��m�6Ie

M�6�tr�c�fo�
ubt!PI:�t�gn'r��\�

eSarr;;a�bt�}!::J I 
rapidly and correctly. It commences where the text-book 
leaves off. Price $1, postpaid. 'l'HE WOODBURY Co., 
(P. o. Box 3608.) 105 Summer St., Boston, Mass. 

made. and per cent more power than rated at. ' All 
engines warranted. All sizes and styles, 2 to 250 horse 
power. sen'iI�O\¥�

IC
F' l�'l-.c

�
ta�gU

�ct Js, 
P. O. lIox 1 �01.  ]o;I ... h' ...  N .  Y. 
Orour General Sales Office, 88 Liberty St. & 149 B'way,N.Y. 

THE CELEBRATED 
RAC I N E  BOATS 

..... and CANOES, 
Q.><J> .... o 

ALSO J.LL KINDS OF 
O� LAPSTREAK BOATS. 

We build to order anything in  the boat line. 
TH OS. KANE .. CO., (BOX F.) 

1 8 7  and 1 3 9  Wabash Ave. , CHIOJ.GO. 

ROOFINC. 
For steep or fiat roofs. Applied by ordinary workmen at one-third the cost of tin. Circulars and snmples free. Agents wanted. T. NEW, 3Z'John Street. New York. 

HELP WA NTED We will pay • Agent5 a sal­
ary of 18S5 el" month and expenses to . 

. seq our gools to dealers. or f40 a month to dIstnbute Circulars in your vicinity. All expenses 

��:�a��; re��\���. 
prNr:;p�lJmb�:: �a

e
mJ:!�; {:I�:t we say. Address MONARCH NOVEL.-rV COMPANY, Arcade Bulldlolr, CincinnatI, Ohio. 

S H I PMAN STEAM E N G I N E .  
A BOAT AND STATIONARY ENCINE.  

No skilled attendant required ! Safe from fire and 
explosion ! No expense when engine stops ! 

-Steam In FIVE mlnutes.-
Runs ten hours on less than 3 Gallons of Kerosene. See 

illust.rated article in this paper, September 13. 

Including crating, and free deliv .. 
ery on cars or to express compants office from any oueof our agen(.'les 
or factories. 
ENGINE No. 1 , � to �  H.P • • • •  100 

" No. 2, fu11 1 r1.P . . . .  125 
" No. 3, full 2 H.P . . . . 175 

Illu�t"'Bted Catnlo2"ue8 011 
reeeipt of· 1iI1amp. 
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the author by the JIo ational Medical A ssociation. to the 
officers of which be refers. 

, Address the I ' eabody �1 edical Institute, or Dr. W. H. 
:::���su�teJ o!':1fl���e�:�:

e
:eq�i:lg;! s�nS�h;rhe�� 

, enoo. 

IADYKE'S REARD ELIXIR�g for r Po"*, luxuriant Mooach... Whi.. Befor. A .. .. .. ken. Of bair on bald bead8 i_ � to ..  -. .. 
r �O

ea::'th. ::rI��·nl�t �-t�� u� r .' 
-

the WOI"L Will PN'0 it .or &Tf.it 
,.. 

$1 .00. rioe pet !lcka,. with direetlon8 Aaled lUI.! p08tpai 2 C.llt8. a lor 
eta.. lMmpliIOuily.r. L. A. II. SMITH ... CO., Agents, Palatine, IJJ. 

WeakNervousMeR 
Who suffer from Debility, Preillature 
Decay and Exhausted Powers, certainlT 
and permanently cured without STOIlJACH 
MEDICINES hy the Marston Bolus; the 
new plan of tre .. ting Nervous Debility, Physical 
Decay, &c. Endorsed by thousands who have 
been restored to full and perfect Illanhood. Q- Sealed treatise sent free. Varicocele 
cured without SurgerT. Address . 
MARSTON REMEDY CO., or DR. H. TRESKOW. 46 West 1 4t h  Street, New York. 

FORE IGN PATENTS.  
Their Cost Reduced. 

The expenses attending the procuring Of patents io 
most foreign countries having been consiclerably re­
duced the ob.tacle of cost is no longer in the way of a 
large proportion of our Inventors patenting their inven­
tions abroad 

CA N .<\ IJA .-The cost of a patent in Canada is even 
less than the cost of a United States patent. and the 
former includes the Provinces of Ontario. Quebec, :N ew 
Brunswick, �Tova Scotia, British Columbia, and Mani­
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents In Canada is very large, and is steadlIy increas_ 
ing. 

ENCn, AND.-The new English law, which went !nto 
force on Jan. 1st. enables parties to secure patents in 
Great Britain on very modp-rate terms. A British pa­
tent includes England, Scotland. Wales,Ireland and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world. and her 
goods are sent to every quarter of the glObe. A good 
invention is likeiy to realize as much for the patentee 
I" England "s his United States patent produces for 
him at h(>'lle. and the small cost now renders it possible 
for almost every patentee in this country to secure a pa­
tent in Great Britain . where his rights are as well pro­
tected as In the United states. 

O'j'HER COlJN'j'UIES.-Patents are also obtained 
on very reasonable termA in France. Belgium, Germany, 
Austria. Russia. Italy. SpHin (the latter inclndes Cuba 
and all the other Spanish Colonies), Brazil, British IndIa, 
Australia. and the other British Colonies. 

An experience of FORTY ' years has enabled the 
publishers of THE SCIENTIFIC AMElnOAN to establish 

competent and trustworthy agencies in all the principal 
foreign countries. and It has always been their aim to 
have the business of thfj'r clients promptly and proper­
ly done and their intere.<s faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all count rips. including the cost for each, and othe 
information useful to persons contemplating the pro. 
curing of patents abroad, may be had on application to 
this Office. 

M L' N N  &; ('0 .. Editors and Proprietors of THE SCI­
ENTIFIC AMEHICAN, cordially Invite all persons desiring 
any Information re!ative to patents, or the registry of 
trade-marks. in this country or abrOad. to call at their 
offices. 001 Broadway. Examination of inventions, con .. 

it sultati(lll, and advice free. Inquiries by mail ]'J1'omptly 
rc answered. 
0) l Address. ll1 UNN &: CO., 
� Publishers and Patent SOliCitors, 
o 361 Broadway, New York. :=: O�:

n�a�:�i,"
'J: 'l'f

d 7th Streets, opposite PatenG 
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IMide Flllre, each Insertion _ • • 1 5  ("Pu r" a line. 
Bael, Paae. e.lcll inse l'tion • • •  51.00 a line. 

(About eight words to a Uue.) 
l!IfIgravinqs may head advertisements at the same rate 

per line, by meatrUrerr..mt, as the letter prea6. .<'ldver­
lisnnenta must be received at pulilication offioe as ea1'ly 
as Thursday rrwrninq to appear in �t iS81U. 

Icitutffi c �mtritltu. 
PATENT R IVETED MONARCH RUBBER BEL T ING .  

Bes't in. 'th.e 'VV'or1d.. 
Specially adapted Cor PAPER MILLS, SAW MILLS, THRESHING 

MACHINES. 

T H E  C U T TA P E R C H A  and R U B B E R  M FC .  C O . ,  
New York, Cllicngo, San Francisco, Toronto. 

(APRIL 4, 1 885 

BURNHAM'S SELF-ADJUSTING SWING CHECK VALVE. CABINET WOODS 

KORTING UNIVERSAL 
INJECTOR 

FO R BOI LER FEEDING. Operated by one handle. 
"Il( WILL L I FT HOT WAT E R .  

I:J/i. POSITIVE ACTION GUA.RANTEED U N DER 

:.f88 ALL CONDITIONS. 

NO ADJUST M ENT FOR VARY I N G  STEAM PR ESSURE. 
WILL LIFT WATER 25 FEET. S E N D  FOR DESCRIPTIVE CIRCULAR. 

OF F I C E S  A N D  W A R E R OOM S : 

Users of Check Valves will please note the advantages theseValves possess 
over all others. 'l'hE most iInportant c]aiIn is, that as the .Jenkins Disk 
",ears, the yoke that pas .. e .. around the Beat Ulove .. a",ay froUl 
the .. eat i n  pro p o rtion to the "'ear of the DISki tbn .. causing a 
uniforUl ",ear oftbe Disk nlltil said Disk is comp etely ,vorn out. 

J:mN�NS �OS • •  
"1 J o h n  Street, New York. Send for Price List " A . "  "9 Kilby !;t.,  Boston. 

Best Boller Feeder I in the world .  
Greatest Range 

yet ot>tained. DoeR 1 
not Break under 
Sudden Changes of 
Steam Pressure. 

A bo P U l e l i t  
E J E CTO R S  

OR 
Water Elevators 

For Conveying 
Water and Liquld. 
)'utcnt Oller", I�u · brll'utorll, etc. 

NATHAN M A N U FACT U R I N C  C O M PA N Y ,  
SOIJd lO. catatogue. 92 &. 94 LIberty St., New York. 

SPEAKI NG  TELEPHO N ES .  
'1'111\ Ul lmIC.\N Iml.!, 'l'I<:u:rl lo:'tl� com'A N l ,  

S P E CTACLES Bar<mteters. Thermometers, Pho­
togmph1c Outfits for Amateurs, 

era Glasses Microscopes. Telescopes. W. II .  � A L lUiSL I';¥ & eo.,  successors to R. & J .  Beck 
Philadelphia. Illustrated Price List free to any address, 

@� eARY & M'OErN' � 
STEEL WIRE O F�fSCRIPTION @Jo.> � 
234 W. 29 . ST. EVERY &.STEELSPRINGS. NEWYORK CITY 

w. H. �'O"BES, W. R. DRIVto:R, THEO. N. VA IL, Phllada.,l2tb & Thompson Sts. \ New York, 109 Liberty President. 'l'reaswrer. Gen. Manager. 

l�:��ta�'G��:j��;'nwlck St. n��';:;: Col . , 438 Blake Alexander Graham l Iell ' s  patent of March 7. 1876, 
San Francisco, Cal., � Califor.. Street. owned by this company, covers every form of apparatus. 

nia Street. Chicago, Ill., �_L_a_k_e_s_t. t���cifc� ��Crt'l1'e
b������r C���.::. �f��r�g

n
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C R AT E F U L-CO M F O R T I N C .  

E P P S' S  C O C O A . 
S O L D  B Y  T H E  P O U N.D.  

They com bine the brass seat and rubber 
disks. We guarantee them to weigh more 
than any others in the market. 

Samples sent "<)r trial. 

corr�sponding to the words �poken. and wbich articula· i 
B R E A K F A ST. �g�

S
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bave decided tbis to be the true meaninlr of bis claim ; " By a thorough knowledge of the natural laws which 
the validity of the patent bas been sustaIned in the Cir.. ��Va
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��t�t�!nC�b�ar�:d �:r6e�: selected Cocoa. Mr. Epps has provided our breakfast 

This company also owns and controls all the other tables with a delicately.fl.avored bevera�e which may 
telephonio inventions of Bell. Edison, Berliner, Gray, save us many heavy doctors' bills. It is by the judicious 
Blake. Phelps, Watson. and others. use of such articles of diet that a constitution may be 

(Descriptive catalogues forwarded on application.) , gradual ly built up until strong enough to resist every 
Telephones for J 'rivate ] line, Club, and Social systems tendency to disease. Hundreds of subtle maladies are HOLLAND & THOMPSON Manufacturers can be procured airectly or througb the authorized fioatlng around us, ready to attack wberever there is a , I agents of tne comnany. weak point. We may escape many a fatal shaft by keep· 

2 1 "  RIVE lt ST., TItO Y. N. \' . Alt telepilones ohtamed except trow this company. or ing omselves well fortified with pure hlood and a prop-
---------------------- 1 its authorized licensees. are infringements, and the erty' nourished frame. "-Oivil Service 1azette. 

C . P R I 
makers. sellers. and user. will be proceeded against M ade simply with boiling water or milk. Sold only in 

urtlS ressure eeu ator , , �J8���t.:ytc1:=��r!f;��� tg¥g�ation. half-ponnd tins by Grocers, labeled thns : 
FO R STE A M  A ND W';{'J'ER, A ME ltI()A N II E I . "  'I'E J .IU'H O N E l :OlUl'A N Y, J'AMES EPPS & CO., Homreopa.thic Chemists, 
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!tii 111 i 1 l< iSu·eet. Bo ... m, illa.s. London, Engla.nd. 
glands or packing, and is a lock-up valve. 

CURTIS STEAM TRAP 
ClJRTI!,; REGUI,ATOR CO., li4 Beverly .st., Boston, MasB. 

B�JOHNS TAIIElfDa 
PAC KIN C. 

Our Improved elastic Asbestos Piston Rod Packing is 
made from the best quaUty of pure Asbestos fiber, and 
is the most perfect, compact, and durable Packing ever 
produced for locomotive, marine, and other engines. 
Asbel'iitoM Wick Packina', 

AsbpstoM iHi l !  Board and iiOll eathinll', 
A sbe",tos (� asketM and ltinlrs, 

A sbe.tos alHl R nbber 'J',"pe and Cloth. 

Asbestos Boiler Coverings. 
Our Asbestos Cement �'elting I s  the most e1fective and 

durable Non-conducting covering for Steam Pipes, Boil-. 
ers, Stills, and other Steam-Heated Surfaces. 

Hot ent eove "·; n,,,. 

Asbestos Building Felt. 
AsbeRtos Cloths. Cord, Twine, Yarn, and Sewing 

Twine, Asbestos Gasket and Retort Cements, etc. 
LIQUID PAINTS, AND l'URE C O LORS. 
DESCRIPTIVE PRICE LIST AND SAMPLES FREE. 

H .  W. J O H N S  M ' F'C C O . ,  
Sole Manufacturers, 

8" Maiden ] ,ane, New York. 
175 Randolph St .. Chicago. 170 N. 4th St., Philadelphia. 

Billiter House, London. 

PAT E N T S .  
MEsSRS. MUNN & co . .  in connection with the pub· 

lication of tile � ()IENTlFIC AMI�RICAN, continue to ex· 
amine Imp.rovement., and to act as Solicitors of Patents I 
for Invent ors. 

In this line of business they have had forty years· 
experience, and now have unequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada. and Foreign Countries. Messrs. 
MUIlU & Co. also attend to the preparation of Caveats, 
Copyrights fo� Books. Labels, Reissues, Aseignments, 
and Reports on Infringements of Patents. All  busincss 
intrusted to them is done with special care aud prompt­
ness, on very reasonable terms. 

A pamphlet sent free of charge, 011 application, cou· 
taining full informatiou about Patems and how to pro­
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As· 
signments, Rejected Cases, Hints on the Sale of Pa­
tents, et.c. 

We also send. free of' char(l8. a SynopsiS  of Foreign 
Patent Laws. showing the cost and method of secnring 
pateuts in ail the priucipal countries of the world. 

lU 1JNN &: CO'�fjfr�i�':a� ��:�P:!t.,:t., BRANCH OFFICE.-Corner of F loud 7th Streets, WaahingtoD, D. O. 

EW IRON B- LOWE,. CUTLER'S POCKET IN HALER 

~ 
AND 

IRON REVOLVERS, PERFECTLY BALANCED, 
Has Fewer Parts than any other Blower. 

H . &. F. M .  R O OTS, Manufacturers, 
CON N ERSVILLE, I N D. 

... ,\,.,"""" " .... n '2 Cortland St., 9 Dey sa.. 
_...;:��: _,'-_ ;,. :;;.:;;-___ ... , ;::_ ._. ,_ 22 Cortla.nd Street, 9 Dey Street, 

NE'VV YOB.K.. • 

SEND FOR PRICED CATALOGt1lS. 

'VV lIII:. A.. :EJ: .A B.B.IS. 
ProvldelH.'e. H. I.  ( P'nrk St.), Sixminutes'walkWest iromstation. 

Orhlinal and Only Builder of tbe 
H A R R I S · C O R L I S S  E N C I N E ,  
With Harris Pat. Improvements, from 10 to 1,000 H. P. 
Send fo r copy E n g i neer's and Steam User's 

M a n u a l .  By " .  W .  H i l i ,  M.E. Price S 1 . 2 5 .  

R O LLSTO N E VAR I ETY LAT H E .  
Latest improved. Rotary 
and Stationary Bed Plan­
ers and Buzz Planers ; 
Band Saws ; Warawell's 
Patent Saw Bench Dowel 
1\"1 achine ; Chair Machine· 
7Jo �����
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lutnd Machinery alw.tys on 
lutnd. Send for catalogue. �'b�, �\a�i�:; lt�ahlg��:':'�a:!�

lLLs'rONE MACHINE. 

Seibert Cylinder Oi l  Cup Go. , 
M I( 

Manufacturers of O i l  
C U P !Ol  for IJocftmotivp. 
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the i'Oeibe ,·t and Gutes 
Patents, witll Sight Feed . 

TAKE NOTICE. 
E The . . Sight Feed " is owned 
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Unl£ed States Clrcnit Court. DIs­
trict of Massachustts, Ii'eb. 23. S'l. 
t.,�s�ar���·s,

e
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e
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desist the use, manufacture, or sa) e 
of Infringing ()ups. as " e  shall vig­
orously pursue all InfrIngers. 
The Seibtrt Cy'luder Oll 4)up 4)0. 
Street, BOltOD, lUau. . 

. Carbolate of Iodine 
I N H A L A N T .  

I T  PAYS to sell our Rubber Stamp • .  Free catalogue to 
_ Agents. ]'OLJAMBE & CO., Cleveland, O. 

TH E DINGEE It, CONARD CO'S 
BEAUTIFUL EVER.BLOOltlING 

RO S E S  
Our Great Specialty is growing and distributing 
ROSES-we deliver strong Pot Plants ..... suitable for immediate bloom, safely by mail at all rost Offices. 
5 Splendid Varieties, .!lour c/t()ice, all labeled. for $ 1 ;  12 for $2 ; 35 for $5 ; 100 for $12. Also 
OTHER VARIETIES 2. 3. &  10 FOR S f 
according to value. Send for our New Guide, 76 pp elegantli illus. and choose from over 500 finest sorts 
Address, THE DINGEE & CONARD CO., Rose Growers, West Grove, Chester Co., Pa. 

Leffel Water Whee ls ,  
With Importnnt Improvetn ent,.. . 

11,000 IN SUCCESSFUL OPERATION 
FINE NEW PAMPl!LET FOIl 1883 . 

Sent free to t1l08.e in terested. 
JAMES LEFFEL & CO. , 

SprinKfield, Obio. 
110 Lillert,. St., .N. Y. Cit,.. 

AND MAHOGANY. 
GEO. W. READ & CO" 

BAND AND VE�EER SAW AND CUTTING MILLS, 
186 to !!OO I,EWIS STREET, N. Y. 

CO(D�TROLL ED  
. S HAF TING . 

PHONOGRAPHY, or Phonetic Short Hand. Catalogne 
of works by Benn Pitman and Jerome B. Howard, 

with alphabet and, _i,llustration for beginners, sent on ap. 
plication. AdoresS :  PHONOGRAPIUC INSTITU'l'E, Cincinnati, Ohio. 

THE BEST STEAM PUM P  .. 
Van D uzen' s  Patent �team l»ump. 

Incomparable in cheapness and effi. 
ciency. Needs no care or skill i cannot get out of order i has no movin'g parts. 

.'\. �upe .. io .. Fh'e Pu mp. 
Instantaneous and powerful, ever ready. 
Available, wherever steam pressure can 
be had. for pumping any kind of liquid 
(hot, COld. sandy, impur

'!t 
etc.). Wemake 
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State for what purpose wanteo and send for 8atalOgne 
of H Pumps." Vltll D uzen &:; Tift, Cincinnati, O. 

The Sc ient if ic American . 
TH E M OST PO P U LAR SCI ENTI F I C  PAP E R  

I N  T H E  WO R L D. 
l'ubU.lled Weekly, e8.20 a Year ; el.60 SI", M8nth •• 
This unrivaled periodical, now In Its forty.first year, 

continues to maintain its high repntatlon for excellence, 
and enjoys the largest circulation ever attained by any 
scientific publicat.ion. 

Every nnmber 
; it presents in popular 

styl e a descriptive record of the most novel. interesting. 
and iDlportant advances in Science, Arts. anti Manufac­
tures. It shows the progress of the World in respect to 
New Discoveries and Improvements, embraoing-Machin­
ery, MechanICal WQJ."h..e, EUfSillcerin,:; In aU bH�D.-ohc". 
ChemIstry, Metallurgy, ElectriCity, Light, Heat, Archl­
tectnre, Domestic Economy, Agriculture, Natural His­
tory, etc. It abounds with fresh and interesting snbjects 
for diSCUSSion, thought, or experiment ; furnishes hun­
dreds of nseful suggestiuns for business. It promotes 
Industry, Progress, Thrift, aud Intelligence in every 
community wbere it circulates. 

The SClENT[}'IC AMERICAN should have a place in 
every Dwelllng. Shop, Office, School, or J.ibrary. Work­
men, Foremen, Engineers. Superintendents, Directors, 
PreSidents, Officials, Merchants, Farmers, Teachers, 
Lawyers, PhYSicians, Clergymen, people In every walk 
and professiou In life, will derive benefit from a regular 
reading of THW SCIENTIFIC AMERICAN. 

Terms for tbe United States and Canada, $3.20 a year I 
$1.00 six months. Speclmen copies free. Remit by 
Postal Order or Check. 

lllUNN & CO.,  Pnblishel's, 
361 BI'oadway, New York. 

Scientific Ameri can Supplement. 
THE SCIENTIFIC AMERJCAN SUPPLEMENT Is a sepa­

rate and distinct publication from 'THE SCIENTIFIC AM. 
ERICAN. bnt Is nniform therewitb In size, every number 
containing sixteen large pages. THE SCII<NTtFIC AM­
ERIOAN SUPPLlOMENT Is published weekly. and includes 
a very wide range of contents. It presents the most re­
cent papers by eminent writers in all the principal de­
partments of Science and the Useful Arts, embracing 
Biology. Geology, Mineralogy, Natural History, Goo­
graph;t, A rchreology. Astronomy, Chemistry, ElectriCity, 
Light. Heat, Mechanical Engineering. Steam and Rall. 
way Engineering, M ining, Ship Bnildlng, Marine En­
gineering, Photography, Tecbhnology, Manufacturing 
Industries, Sanitary Engineering. Agriculture, Hortl. 
culture, Domestic Economy, Biography, Medicine, etc. 
A vast amount of fresh and valuahle information per. 
tainlng to these and allied snhjects is given, the whole 
profusely illnstrated with engravings. 

The most important E1t(IIneering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described In tbe SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM. 
EHICAN and one copy of the SUPPL"MIONT. both mailed 
for one year for $7.00. Address and remit by postal 
order or check, 

lll UNN & Co., 361 Broadway, N. Y., 
Publisbers SCIENTIFlO AMEItICAN. 

'1'0 I<'ol'ei gn SnbscI·ibel·s.-Under the facilities of 
the Postal Union. the SCtE�TIFIC AMERlOAN is now sent 
by post direct from New York, with regularlty, to snb­
scrlbers in Great Britain. India. Australia, and all other 
British colonies ; to France. Austria, Belgium, Hermany • 
Russia, and all other Enropean States ; Japan. Brazil, 
MexicO, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4. gol;l, for SCIENTIFIC AM to:RICAN. one year ; $9, gold. 
for both SCIENTIFIC AMERICAN an� Sr:PPLEMENT for 
one year. This Inclndes pcstage, which we pay. Remit 
by postal order or draft to order of 

MU�N & CO., 361 Broadway, New York. 

I"r�,!!!�le!!� p!"�!:. ENEU JOHNSON & CO. 's INK. Tenth and Lom­
bard Sts. Phila., and 47 Rose tjt., opp. Duane St., N. Y 

© 1885 SCIENTIFIC AMERICAN, INC




