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THE GREAT AMERICAN DREDGES ON THE PANAMA CANAL. the details; these alterations have resulted in increas- ladder, and in having greater height of tower, greater 
length of ladder, and increased boiler power. Many changes have been made in these mammoth ing the capacity and durability of the machine. 

dredges since the first one (described and illustrated in The dredge shown in the accompanying engravings 
the SCIENTIFIC AMERICAN of March 3, 1883) was built, is the seventh one built by the American Contracting 

The composite hull of yellow pine and iron is 116 
feet long, 36 feet wide at the after end, and 30 feet wide 
at the forward end; the sides are curved to a radius of 
106 feet. The end of the hull, which is 12 feet deep, is 
rounded to a radius of 11 feet. In the forward end of 
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E�x�p� e�T�ie� n�c;.e;..,!g;; a: in� ed�� in�a:c� t�u� a�l+.and Dredging Company of this city for work upon the 

working showed that Whl e 1e prl 1 0 ruc- cana[;-itlliffers from. the previous ones mainly in the 
tion was sound, many improvements could be made in substitution of iron for wood in the tower, derriCK, and 

Fig 2.-E!JGIllES AND DRll.11FOR OPERATIllG LADDER, 

the hull is a slot, in which the ladder moves, 36 feet long and 
7 feet wide. 

The two wooden spuds are 24 inches in diameter and 60 feet 
long, and are provided with iron chisel points weighing 1,800 
pounds. Each spud pass3s completely through an opening in 
the hull, in which is vertically placed a cast iron tube, the 
interior of whwh is double-coned shaped, the diameter at the 
center, where the bases of the cones meet, being 25 inches, and 
the diameter of the ends 27 inches. This gives the spud a cen­
ter bearing, and prevents binding during raising or lowering. 

When working, the dredge is held by either spud 
being lowered. The spuds are handled by means of .% inch 
chains passing through double sheave blocks to a drum ope� 
ratedjby a pair of engines 8U inches diameter by 12 inches 
stroke. A pinion on the engine shaft, which is 4 inches in 
diameter and 3� feet long, engages with a gear on the drum 
shaft. 

From the inside of the bottom of the hull to the top of 
the tower is 70� feet. The tower consists of six posts con­
verging toward the top and arranged in two sets across the 
hull. The rear set is made up of 12� inch, and the forward 
set of 15 inch latticed channels, the whole being united by 
latticed channels and diagonal rods. The platform at the top, 
which is 38 feet long by 24 feet wide, rests upon three iron 
beams running longitudinally and supported upon the 
posts. 

The outer parts of the Iilatform are held by inclined braces 
attached to the sides of the tower. Two bars 1 by 2Y2 inches 
and 25 feet long extend from the bottom of the top panel of 
the tower to the extremity of the stern, and two bars 1%, by 
4U inches and 38% feet long extend from the front of the 

(Continued on page 102.) 

© 1885 SCIENTIFIC AMERICAN, INC



cJtitntifit �mt1ritan. 
ESTABLISHED 1845_ 

MUNN & CO., Editors and Proprietors. 
PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 

O. D. MUNN. A. E. BEACH. 

TERMS FOR THE SCIENTIFIC AMERICAN. 
One copy, one year. posta"e included . ... ....... ... . . . . ...... . . . .. .. ... .  $3 �o 
One copy. six months, postage included . ... . . . ... . . . .. _ . . .  _ . . . . . . . . . . . . .  1 60 

Clab •. -One extra copy of THE SCIENTIFIC AM�lRICAN will be supplied 
gratis for every club of five subscribers at $3.20 eachi additional copies at 
same proportionate rate. Postage prepaid. 

Remit by postal order. Address 

MUNN & CO., 361 Broadwfty, corner of Franklin Street, New York. 

The Scientific American Supplement 
is a dist.lnct paper from the SCIENTIFIC AMERICAN. THE SUPPLEMENT 
is issued weekly. Every number contains 16 octavo pages. uniform in size 
with SCIENTIFIC AMERICAN. Terms of �ubscription for SUPPLEMENT, 
$5.00 a year, postage paid, to subscribers. Single copies, 10 cent.. Sold by 
aU newsdealers throughout the country. 

[AUGUST IS, 188.5� 
NATURAL GAS WELLS IN OHIO.. sbout so desirable a result be a strong argument for its! 

Drilling for gas was begun at the town of Madison, continuance, since the achievements of one generation 
Ohio, by Messrs. Gunning and Sond on the 29th of are the stepping-stones and not the models for the n�;xt. 
June, and by the 14th of July the well had reached a The question would seem more aptly to turn on what 
depth of 780 feet. At this point a heavy vein of gas the canal system is accomplishing for us now, and what 
was struck. The well was continued down to 1,025 it can do for us in the future. 
feet, about 200 feet of the distance requiring tUbing on The West is at present the theater of action from 
account of the influx of salt water. The pressure gauge which we may draw many a just conclusion, and the 
at the mouth of the well registered 100 pounds. The fact that the canal is there seldom thought of, even in 
parties named are now supplied with fuel and light. localities where a network of irrigating ditches is an es­

The great value of natural gas has already been de- sential feature, and could with comparative ease be made 
monstrated at Pittsburg and neighboring places. So the basis for an extended series of water routes, is cer­
rapidly and completely has the substitution of gas for tainly not an indication of the interchangeability of 
coal taken place, that the principal mills of Pittsburg railroad and canal. There are unmistakable signs 
are now using the new fuel. Oil in the days of the abroad that the canal is something savoring more of 
great excitement did not attract such broad attention the past than the future. Bands of steel seem a more 
as has the natural gas in the last year or so, and the fitting accompaniment of telegraph and telephone than 
wonder now is why we have never used it before. do those sluggish, malarial water courses. It seldom 
The area of its distribution is probably as large and happens that when two systems are in operation side 
almost coincident with that of petroleum. We know by side, the one best adapted to our needs languishes, 
with a degree of certainty prompted by its commer- drops behind in the race, and is finally almost out of 
cial importance that our supply of petroleum comes sight, while its less deserving rival expands with a 
from the rocks of the Devonian, which immediately growth that is almost magical. Yet such, we are told 
underlie the productive coal measures, and it will be by the canal advocates, is the case between these two 
a matter of much interest to follow the development of rival systems of transportation, even though the com­
natural gas, and note the order of production which parison is further emphasized by the fact that the pres­
the different States and Territories will assume. Of ent laggard had decidedly the best start. But there 
the petroleum producing States, Pennsylvania of are many found who cannot agree to the statement, 

Combined Rates.-The SCIENTIFIC AMERICAN and SUPPI,EMENT course ranks first, then comes New York, and then for there is a growing belief in the survival of the fit­
will be sent for one year, postage free. on receipt of seven dollars. Both 
papers to one address or different addresses as desired. California. These are followed by West Virginia, Ohio, test in things mechanical as well as physical. 

'l'he safest way to remit is by draft, postal order, or registered letter. and Kentucky. In the Rocky Mountain country, There is one argument brought forward in favor of 
Addre�s MUNN & CO., 361 Broadway, corner of Franklin Street,New York. Wyolning, Colorado, and New Mexico have been found the system, however, which may be deserving of at-

to yield some small quantities of the oil, but those tention. In these days of railroad coalitions, through 
Scientific American Export Edition. regions have as yet boon only imperfectly exploited. freight pools and various forms of transportation com-

'rhe SCIENTIFIC AMERICAN Export Edition is It large and splendid perl- Of the wens opened over this large territory, many binations, it might be a wholesome check to have rail·· 
odical, issued once a month. 111ach number contains about one hundred 
lar,.e quarto pages, profusely illustrated, embracing: (1.) Most of the plates were blowing wells, and carried with them a large road directors remember that if their freight rates 
and pages of the four preceding weekly issues of the SCIENTIFIC AMERI- amount of gas, but there was no constancy in this became too outrageous, recourse could be had to 
CAN. with its splendid engravings and valuable information; (2J Com- respect, and no particular area eould be pointed out the canal for those more bulky goods whose inde­
mercial, trade, and manufacturing announcements of leading houses. 
Terms for Export Edition. $5.00 a year, sent prepaid to any part of the as productive of gas above the rest. The whole sub- structibility would survive a two-miles-an-hour rate 
wor.d. Single copies, 50 cents. or Mannfacturers and others who desire ject is too new for any complete knowledge of the of travel. To somewhat stretch a metaphor, the ,t.O- .. secure foreign trade may have large and handsomely displayed an- • 1 Id . t d . I tl ' ·t· nOnncements published in this edition at a very moderate cost. distributIOn of the natural gas, but so far as the point cana cou assume In ra e CIrC es . 16 aIrY POSl IOn 

The SC�ENTIFIC AME�ICAN Export Edition hits a large guaranteed cir- I has been determined, our assumption of its general of the sword of Damocles, ever ready to descend 
culatlon m all commermal plaees thr�ughout. the world. Address MUNN coincidence with the oil country seems to be J'ustified upon the head of a too grasping railroad official. & CO., 361 Broadway, corner of FranklIn Street, New York. • 

Whether, however, the same quantitative order that The question of transportation is in the present day 
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we have named fo;:' petroleum will follow in the case such a large one, and economical competition so close, 
of the ne� fuel is still a question. As every one that it is easy to reach the facts in the matter, with­
knows, it is already largely used in Pennsylvania and out having to tnrn even to those unequi�ocal signs 
to Rome extent in Ohio, West Virginia, and other of growth and decay. The comparative cost between 
places. canal and railroad has more than once been discussed 

Unless we regard the earth as a vast reservoir stored by such impartial bodies as the American Society of 
with gas, somewhat after the order of the Pintsch sys- Civil Engineers, and their conclusions have certainly 
tern of compression, we must contemplate a time when not been in favor of the former system. At the· 
this fuel supply will become exhausted, and aban- last convention of the Society, Mr. E. L. Corthell 
doned pipe lines will tell the same story as the decay- discussed the question at some length, and his argu­
ing oil derricks. But the past of our industrial pro- ments were conclusively on t.he side of the mOrA pro­
gress is a promise for the future; and we may feel with gressive method. The inconvenience of the want of 
confidence that as the candle gave way to whale oil, speed on a canal is one which it seems impossible to 
whale oil to petroleum, petroleum to gas, and gas to overcome, without an increased expenditure of power 
electricity, so, with our fuel, that natural gas w ill dis- out of all proportion to the result. . Experiments 
appear, only to make room for something still better. made on the traction power necessary to move canal 

• I • I • boats at various speeds show that while the power 
SHALL OUR CANALS BE MAINTAINED 1 necessary to move one ton is only 272' pounds when the 

The question of the maintenance of American canals speed is 272' miles an hour, it becomes 7 to 11 pounds 
is just now exciting a very lively interest, and not a lit- at 4 miles, and reaches the enormous expenditure of 
tIe argument is being expended upon the advisability 20 to 30 pounds when the speed attains the modest 
of their improvement an<i extension. The scheme for rate of 5 miles an hour. From this it follows that 
making the Erie a ship canal is particularly under dis- an economical speed must be only about 2 to 272' miles. 
cussion. A number of prominent people in New York On the Erie Canalit is even less. The freight steamers 
city and throughout the State have taken preliminary make 40 miles in 24·hours. Professor Barlow's calcula­
steps to form an organization to promote the improve- tion, that the power required by canal boats varies 
ment of the New York canals. 'These gentlemen have as the cube of the velocity, is not in excess of the truth. 
called a conference, to be held in the city of Utica on The cause of this great resistance is due to the con­
August 19. The chief exponent of'their views so far fined channel of a canal, where the" carrier" wave, 
brought forward is the Hon. Horatio Seymour, who, whieh advances before the vessel, offers a continually 
in a letter of som'3 length, has formally stated the rea- opposing current to its progress, and is at the same 
sons which should induce the maint'enance of the time very destructive to the banks. 
canals. The document in question contains many facts There are of course many classes of merchandis� 

FAGE of statistical interest, but to us they indicate different which, in spite of the want of speed, would still be 
I. ENGINEERING AND MECHANICS.-Brltlsh Experimental Evo- conclusions from those drawn by the honorable gentle- carried by the canals, could they do so at any advan­

lutions with Torpedoes and War Ships.-Two pages of engravings, 

illustrating the night attack on the boom.-The Polyphemus strlk-

ing the boom.-The construction of sam e.-The mode of protect-

man. Any remarkable development, such as that tage over the railroads; but when it is shown, as ,Mr. 
which has taken place all over the United States dur- Cortheil has demonstrated, that in addition to all their 
ing the several past decades. presents a very tempting other merits, railroads are the cheaper carrier of the 

ing war vessels from the attacks of torpedo boats ... ...... . . .... . . . . .  80)7 fi ld f l ' t two there seelns absolutely nothing to be said in 
'l'orpedoes and Torpedo Boats Considered as a Sole Means of 

e or ana YSIS; one wants 0 discover the specific , " , 

causes for such prosperity, and, having reached them, favor of the canal. In England, in Canada, and in the 
Defense for Seaboard Cities.-ByM. B. HAyES ..... ........ .......... 8010 United StateR the exp(lrience has been the same It 

The Inventions Exhibition, London.-Improved slot drilling ma- to give them a wider prevalence. The Illotive is cer- , . . . 
tainly most .commend·'ble, but I·tS proper development is manifest that the canal cannot hold out against 

ehlne.-Paper bag machine.-Cask washing machine.-Sbaft coup- � 

IIng.-Gas-firedlime kiln.-7 engravings ... ... . . . . . .. . .. . . . . ..... . . . ... .. 8018 requires a nice judgment. the ��il�oad'
t 
��Pi�� once expended in building a 

. Driving Belts.-By JOHN TULLIS.-3 figures . . .. . . . . . . ... ..... .. . .. h017 It is a large statement to make, as does the gentleman cana IS evo e 0 e purpose forever, and if there': 
named, that the prosperity of New York State, as well fore. we admit that i� is lost, and in consequence omit 
as the Union at large, is almost entirely the result of all lllterest on the 1ll:�8tment from our table of ex­
the Erie Canal. No one denies that the Erie Canal has pense, there are locahtles where the canal can com­
been an important factor in our development, and on I pete with the railw�y.; bu� even under .these circu.m� 
some grounds its maintenance, as well as that of the �tances the competitIOn �s fast �arrowlllg, an� WIth 

II. EI,ECTRICI'rY, HEAT, ETC.-A New System of Telephonic 
Communication.-Numerous engravings . . ... . .. . . ... .. . . . .. ... ... . . . . .  8012 
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other main arteries of our water routes, may be desir- lll.terest. added to ot. her. expendItures, the raIlways 

Ort Distribnting Lilrht, Heat, and Supplying Heated Air to Ordi- 11 t II b th I h f h able, but the cause is not helped by d�aping it with too. WI S 1 .e e wlnne
.
rs .. · . . n t e ace Of. t ese 

nary Gas Burners.-By FRED. SIEMENS.--4 figures ... . . ....... . .... . . .  SOlO . f t th d f t th t much beneficence. It was admittedly good but it was ac s, e WIS om 0 malll allllll g e sys em IS even 
Improved Calorimeter for FueL. . .. . ... . . . ...... . . ......... . ........ .  8022 

not supreme. ' open to some doubt. :,The, plan for its extension is· 
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ueh remarkable progress as it has been our good 
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fortune to enjoy is the resultant of such a host of ele-
ments that it is quite imposiible to lay hold of one, 
even though it be among the chief, and with any pro­
priety ascribe to it the merit of the whole. Nor, in­
deed, would the fact of its predominance in bringing 

General Annenkoff proposes a sea canal from the' 
Caspian into Michael's Bay, to render transshipment 
from deep into light draught vessels unnecessary. Such 
a work will greatly facilitate transport over the Caspian. 
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AUGUST 1'5, "1 88S.J: 
'I'he Beginnlnl( oC the Patent Oftlee. 

, In the second volume of McMaster's ., History of the 
People of the United States, " recently reviewed in the 
SCIENTIFIC AMERICAN, we find the following interest­
ing historical particulars concerning the American 
Patent Office: 

" While one part of the community was expending 
its ingenuity in adding new words and phrases to our 
tongue, the ingenuity of another part was rapidly add­
ing to that splendid series of inventions and discove­
ries which no American should contemplate without 
feelings of peculiar pride. The United States patent 
system had begun. 

" The glory of it belongs to Jefferson. He inspired 
it, and long took so deep au interest in its workings 
that he may well be called the founder of the American 
Patent Office. 'I'he growth of it is marvelous. To one 
who wanders through the corridors of that magnificent 

s the army of clerks and draughts­
men, and the hundreds of ousan s 0 mo e s ere 
displayed, it seems scarcely to be believed that when 
1800 came one man did all the clerical labor, and a 
dozen pigeon-holes held all the records of the office. 
For each of the patents which then existed a thousand 
have since been issued ; nor does it seem too much to 
say that before 1900 shall have been reached this ratio 
will have been increased two-fold. 

"The law of April 10, 1790, established the office, 
made the Secretary of Sate, the Secretary of War, and 
the Attorney-General a board of commissioners, and 
bade them examine the claims of inventors and grant 

�hrome Iron and Steel. 

A bor�ng tool of chrome steel, if properly propor­
tioned, will stand to bore and turn cast iron that is 
too obdurate to yield to the persuasions of the best 
tempered and ,. highest" crucible steel cemented from 
bars of the best iron. A large fly wheel for a special 
purpose, with a narrow rim, and thirty-two feet in 
diameter, was found to be so hard on the face of the 
rim that it could not he turned. Much fuss was made 
to induce the obdurate rim to yield, but to no pur­
pose. Grinding was attempted, and chipping, but 
the outer surface was like glass. Tools of chrome steel 
finally iuduced the iron to yield, and a costly casting 
was saved. 

'.I'he chromate of iron, commonly called .. chrome 
iron ore," is found in Maryland and in Pennsylvania. 
The bichromate of potash is made by heating chrome 
iron ore with one-fourth its weigh t of nitrate of potash 
(niter) and then digesting it with water. Chromeisen 
(chrome iron) is a compound of about threep 
weight of chromium and one of iron. It is hard 
enough to cut glass readily. Chrome steel has a larger 
proportion of iron. Both are used in the construction 
of b urglar proof safes. Chrome steel may be made 
quite ductile and soft by using chromeis�n instead of 
spiegeleisen in the Siemens steel process, when the re­
sultant can be tempered to several grades of hardness 
within well defined limits. Chrome steel is useful for 
many jobs in the machine shop, and should be more 
generally employed. 

• I ••• 
patents to the deserving. , 

A. stronomleal Notes. 

"So rigorously did the board construe the law that, Sun Spots.-The maximum of sun spot activity pro­
in 1790, but three were issued. In 1791 the number rose bably passed in the latter paIt of the year 1883. But 
to thirty-three. The next year it fell to eleven. solar physics are not regulated with line and plummet 

.. In 1793, when Jefferson went out of office, twenty like terrestrial mathematics, and solar changes occur 
were sealed. The moment a claim came into the De- like dissolving views, where one phase glides into 
partment of State, Jefferson would summon Knox and another by an imperceptible process. There are stil l 
Randolph. The three would meet, go over the applica- spots on the sun's face, as any observer may see who 
tion most critically, and scrutinize each point of the has access to a small telescope. During a recent o bser, 
specification with the utmost care. vat ion, made with a three inch refractor, we saw on 

" If they threw out the claim, the decision was one day six, and on another day nine of these little 
final. black patches on the shining orb. They were of all sizes 

.. The inventor had no appeal. from .Jarge pin heads to points, and some of them must 
"If they determined that a patent should issue, the have covered many thousand miles in area. 

paper was signed by the President and the Attorney- A remarkable event occurred on the 11th of June, 
General, and the inventor paid down a small fee. notwithstanding the decrease of solll.r activity. Two 

"For receiving and filing the petition, fifty cents ; spots were then visible to the naked eye. They were 
for filing specifications, ten cents the hundred words ; seen by observers in different parts of Europe, and 
for making out the patent, two rlollars; for affixing the were carefully watched during their continuance. 
great seal, one dollar; for indorsing the day of delivery, Those who study the changes on the solar disk will 
twenty cents. find, that year after year, with some exceptions, the 

"It'was a long document, for which the patentee was spots will lessen in number and size Ulltil about 1889, 
charged four dollars and a half. when the sun will be nearly free from these unsightly 

"But the men whose clumr,ty machines and crude de- blemishes. The spots will then slowly increase until 
vices had been thrown out raised a great clamor. about 1893, when the maximum is reached, and con-

" The power of the board was too great. tinues for two or three years. The sun spot period 
"It was outrageous that their decision should be therefore embraces about eleven years. It is irregular 

final. There ought to be an appeal. Jefferson com - and ill·defined, and the wisest scientist has thus far 
bated this, but the cry was heard. The law of 1790 was been unable to give a satisfactory reason for its occur­
revised in 1793, and revised for the worse. The duty of rence, 
granting patents was lodged with the Secretary of Ma1'kings on JUpite1·.-A famous red spot made its 
State alone. He was forbidden to reject any applica- appearance on the planet Jupiter in 1878. It con­
tionnot likely to be hurtful to the interests of the peo- tinued to be the observed of all observers for five 
pIe, and the cost of patents was greatly increased. For years, when it gave signs o f  passing away. 
forty-three years this law continued in force. Then Mr� Denning, of Bristol, who makes a specialty of 
the evils which grew up under it became so rank that watching the changes on the face of the giant of the 
Congress was again forced to interfere. Five months system, announces that the spot has been growing 
later, December 15, 1836, the Post Office building was much darker and more conspicuolls during the last few 
burned to t.he ground. 'months. He thinks it. highly probable that the red 

"With it went the seven thousand models of the spot may resume its former importance in the opposi­
Patent Office, by far the noblest collection the world tion of 1886. This indefatigable observer has been 
could then show. When the next fire occurred, forty- searching the archives for records of Jovian spots 
one years after, the Patent Office had obtained a build- observed in former times. His efforts have been suc­
ing of its own, and the seven thousand morlels of 1836 cessful. In the records of 1843, a note book of the 
had become two hundred thousand in 1877. It is deeply Rev. Mr. Key was found, containing a view of Jupiter 
to be lamented that, of the many thousanqs destroyed with the dark belts admirably drawn, and between 
in 1838, so few have ever been replaced. Not' even 'a them, in stronger black color, a long oval spot, of pre­
complete list of them can now be had. Yet, most hap- cisely the same shape and size as the red spot that 
pily, it is not impossible to form from the fragments of attracted so much attention. Mr. Denning also found 
information gathered elsewhere some conception of that a large black spot was observed on Jupiter in 
the ingenuity of Our countrymen. 1843 by Mr. Dawes. Hence he is led to believe that 

" One had invented' a grain cutter, a dock cleaner, the spot seen by two observers in 1843 is identical with 
and a.threshing machine. No precise account of his that of 1878, and, if so, must represent some permanent 
work has come down to us. But we are told that with feature on the planet. 
his reaper one man could cut five acres of wheat a day, Photographing the Stm·s.-The Messrs. Henry, of 
and that his thresher could easily beat out as much the Paris Observatory, have an apparatus specially 
grain in twel ve hours as forty men. Another had de- prepared for photographing the heavenly bodies. M. 
vised and put up a water mill for roping and spinning Mouchez, the Director of the Observatory, has pre­
combed wool and flax. A third had invented a candle sented to the Paris Academy of Sciences a chart ob­
machine, had made candles from the lees of the right tained by this method and executed by these skilled 
whale, and had seen his work displayed and warmly astronomers. It contains a small section of the Milky 
praised in a long memoir by the President of the Agri- Way, and presents to view about 5, 000 stars ranging 
cultural Society of New York. A fourth had diRcovererl from the sixth to the fifteenth magnitude. 
a way of turning iron into steel. A fifth had incased There are 4t, 000 superficial degrees in the firmament. 
himself in a strange apparatus, had surprised the fish- A representation of the whole surface completed in the 
ermen of New London by going down in four fathoms same way would require 6,000 similar sections, forming 
of water, had walked upon the bottom, and had come 1, 500 ecliptical charts. Gigantic as such a'work appears, 
up after being three minutes in the sea. A sixth took it ill estimated that if it were undertaken by six or 
out a patent for a machine which has made his name eight observatories, favorably situated in the two hemi­
famous ever since. spheres, the work' might be concluded in five or six 
. •• The inventor was Whitney, and the machine he years. Such a work would contain the photographs of 
called a ootton gm;n 20,000,000 stars down tQ the fQurteenth and fifteenth 

magnitudes. It woul<P be a priceless contribution to 
the astronomy of the future ; presenting an exact pic­
ture of the starry heavens at the close of the nineteenth 
century. . The undertaking would rank as the greatest 
on astronomical records, and implies an amount of work 
sorely taxing human power. But there are active 
brains aud willing hands alllong the astronomers of the 
day, whom difficulties will not deter. We have faith to 
believe that the century will not close before the starry 
firmament as it now exists is pictured by the wonder­
working photograph, and made immortal for the use 
of the generations that succeed us. 

Comet a, l885. -The eighth month of the year is on 
the wane, and thus far but one comet has illustrated its 
annals. Professor Barnard, of Nashville, Tenn" was 
the winner of the celestial prize. He discovered on the 
evening of the 7th of July a small comet in Ophillchus. 
its position being at that time in right ascension 17 h. 
21 m., and in declination 4° 57 ' south. The comet is 

of the eleventh magnitude, having 
some central condensation, but no tail. It is moving 
south, and will soon be lost to view, even in the large 
telescopes. The small visitor has received great atten­
tion from observers without, however, any noteworthy 
results. 

SorghulD Sugar In Kanllas and New Jersey. 

The Governor of Kansas, in his annual message, 
said : " There are now three sugar factories in the 
State, located at Sterling, Hutchinson. and Ottawa, 
and they produced last year 602,000 pounds of sugar. 
. . . This product was manufactured from 19,300 
tons of sorghum cane." By an easy calculation, we find 
that the average yield of sugar, per ton, was 31 pounds, 
representing less than 1� per cent of the cane 
worked. 

The average for several hundred Germau beet sugar 
factories during 1884 was over 200 pounds sugar per 
ton, or a yield of 10 per cent on the total roots worked. 
Comments are unnecessary; these figures speak for 
themselves. 

We have previously frequently called attention to the 
Rio Grand e sugar factory of New Jersey. While several 
hundred thousand pounds of sorghum sugar have been 
annually extracted from the sorghum stalk, the average 
yield was only about 1� per cent. A . bounty was 
granted by the State on every pound of sugar made. 
The prospects for coming years are less encouraging 
than in the past. The bounty soon ends ;  and nearly 
all the hogs fed upon the refuse have died from some 
unfortunate disease. What is to be the ultimate 
utilization of this plant, upon the growing of which 
several hundred thousands of dollars have been spent, 
time alone can decide. 

We have doubts as to the continuance of sorghum 
sugar manufacture after 1886. There might be here a 
nucleus for a beet sugar factory-in all cases the ques­
tion is worthy of consideration. 

We were much amused some time since, in reading 
an account of a speech of a would-be sorghum sugar 
manufacturer. He demands that all beet suga1' enter­
ing this country be declared worthless, it containing a 
parasite of a most objectionable character. This ab­
surd and wicked proposition is supposed to be a retaliac 
tion for the German attack on American pork. 

The truth, however, is that hundreds of sorghum 
growers now commence to realize that the great North, 
ern sugar producer of the future is the beet, and not 
the sorghum cane, as they have hitherto contended. 
In their moments of despair they wish to suppress the 
entire beet sugar importation, forgetting the distress­
ing effect of the competition of the colonialcane� 
sugar. 

We, on the other hand, would prefer a high tariff and 
encouragement of the Southern sugar interest. If beet 
sugar enters our ports in preference to cane sugar, and 
is consumed by our people, it is one step toward con­
vincing the community that beet sugar is a realizable 
fact, and that it will possibly prove a great savior of 
our nation.-Suga1· Beet. ' 

,41.1" 
Temperature oC the Earth. 

The London Times says the German Government is 
having a deep shaft sunk near Schladebach, with the 
object especially of obtaining trustW()rthy' data con­
cerning the rate of increase of the earth's temperature 
toward the interior. At the beginning of this year the 
shaft had reached the depth of 1,392 meters, which is' 
believed to be lowest yet reached. The temperature 
at successive stages is ascertained by a special thermo­
meter, the principle of construction being that as the 
heat increases the mercury will expand so as to flow 
over the lip of an open tube. The difference of the 
overflows will give the rate of increase of the tempera­
ture. It has been ascertained that the temperature at 
the depth of 1,392 p:}.eters was 49 deg. Centigrade, or 
120 deg. Fahrenheii. If the temperature increases 
regularly at this rate, the boiling point of water ought 
to be reached at a depth of 3,000 meters. or nearly two 
miles, and at 45 miles we should lind the heat at which 
platinum melts. This would go to show that the 
earth's crust cannot be more than about one-ninetieth 
.of its radius. 
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WEDGE CUTTER. 

The engraving shows a simple contrivance for cutting 
wooden wedges rapidly and all of uniform size. A 
gauge block is placed between the prongs of a forked 
wooden or metal block, and adj usted in proper position 
for the wedges to be cut by means of screws, one of 
which passes through a cro ss piece on the bottom of 
the block, and the other through one shank of a stir­
rup extending under the forward end of the block. 
The thickness and taper of the wedge can thus be 
easily obtained by raising or lowering either end of 
the gauge. To the angle of the angle lever, which 
is pivoted to the rear end of the block, is pivoted 
one end of a curved bar whose forward end is secured 
to a cutting blade sliding in guides attached to the 
shanks of the block. Upon raising the handle, the 
piece of wood from which the wedge is to be cut may 
be placed upon the gauge and against a block held at 
the inner end of the prongs. 'rhe blade has its bottom 
slightly hollow ground at the cutting edge, and on its 
top it has a short steep bevel at the cutting end and a 
longer flat bevel behind. Upon pressing the handle 
down, the steep bevel splits a piece from the block of 
wood, which is then removed. The surface of the piece 
split from the block is then shaved off clean by the 
blade. The handle is then raised, ",hereby the blade 
is withdrawn and the wedge formed' is thrown out at 
the back of the blade by a wire attached to the angle 
of the lever and passing through the main block and 

JENKINS' LIGHTNING WEDGE CUTTER. 

gauge, as shown in the sectional view. The connecting 
rod is curved so as not to interfere with placing the 

AN AD1USTABLE HARROW. 

A form of construction which permits the adjust­
ment of harrows narrower or wider, as the work to be 
done may require, is shown in the accompanying illus­
tration. The harrow has outer and inner toothed bars, 
with a center bar and its braces hinged to each other, 
so the hltl'row can be contracted and expanded. The 
hinged parts are supported against the resistance of 
the soil by a ratchet bar attached to one of the outer 
toothed bars and a pa wI pivoted to the other outer 
toothed bar, the pawl being raised from the ratchet 
bar by a lever pivoted to the center bar of the harrow, 
to allow the harrow to be contracted by the resistance 
of t,he soil when the horse is started for­
ward. The harrow can be expanded by 
raising its rear end by the handles, and 
then pushing the center bar forward with 
the foot until the desired width is ob­
tained. In the case of large harrows the 
center bar affords a convenient place for 
a driver's seat, when the handles may be 
omitted if desired. 'rhis harrow can also 
be used as a cultivator, and can be quick­
ly adjusted or changed without removing 
the hands from the handles. 

This invention has been patented by 
Mr. W. Boatner, of Woodville, Miss. 

------� .. �� .. �----
MACHINE FOR CUTTING SCRUB, CANE, ETC. 

The machine shown in the accompany­
ing engraving is adapted for trimming 
hedges, and for cutting any kind of scrub, 
rushes, cane, etc. ,  and it may also be used for cutting 
hard wood up to three inches in diameter and soft 
wood up to four inches. It is particularly applicable 
for mowing on rough ground, as it easily accommo­
dates itself to the inequalities and is not liable to become 
clogged. The cutter is very simple in construction, 
and the knives, which form the weakest part, can be 
quickly replaced when damaged. The axle of the 
drive wheels, which are 4� feet in diameter, revolves 
in bearings attached to a frame from whose forward 
part the tongue extends. To one end of. the axle is 
secured a large beveled gear wheel that meshes with a 
beveled pinion attached to the forward end of a shaft 
revolving in bearings attached to the side bar of the 
frame. Upon the other or rear end of this shaft is a 
beveled gear wheel, meshing with a pinion upon a 
shaft revolving in bearings formed in the outwardly 
bent arms of a bar which is mounted, and turns upon 
the rear part of the first shaft. One arm of the bar 
has holes in it to receive bolts by which it is secured to 
the frame and thus held in position on the shaft. The 
cutter is mounted upon one end of the second shaft. 
When scrub, sugar cane, etc. , are to be cut, the cutter 
is adjusted in a horizontal position, as shown in the 
engraving, the perforated arm of the bracket being piece of wood upon the gauge. 

This invention has been patented 
Jenkins, of Clements, Cal. 

bolted to the rear cross bars of the frame. When the by Mr. James T. machine is used as a hedge trimmer, the bracket is 

.. ,.,.-
Inffuencfl or Magnetism upon thc Embryo. 

In the Biologisches Centmlblatt we find a few inter­
esting data relative to the influence of magnetism upon 
the embryo. 

During the course of an artificial incubation Prof. 
Maggiorani submitted a certain number of hens' eggs 
to the influence of powerful magnets, taking care in 
doing so to keep at the same time an equal numher of 
eggs away from all magnetic influence. The result 
was that, in the first group, four times more eggs were 
arrested in their development than in the second. After 
being hatched, three times more died out of the pro­
ducts of the first group than out of those of the second. 
Among the survivors, those of the second group all de­
veloped normally, while out of 114 of the first, 60 exhi­
bited numerous imperfections or abnormal movements. 
Six chicks only of the same group reached maturity, 
and among these six two were cocks of remarkable size 
and appetite. Of the four hens, one never laid eggs, 
and the others laid very small ones, weighing about an 
ounce, and incapable of producing living beings.-La 
Lumiere Electrique . 

• ••• • 
Mineral Wool. 

[AUGUST 15, 188S. 
Casebardening Steel. 

When the peculiar shape of a cast steel tool or other 
piece is such that the ordinary processes of hardening 
and drawing may distort and spring it out of shape, 
casehardening is employed instead. This, as practiced 
with prussiate of potash (ferrocyanide of potassium), 
hardens merely the surface or "skin " of the steel, and 
does not affect the interior. Cast iron and wrought iron 
articles are frequently so treated to give their surfaces 
a hardness impossible otherwise to obtain; but this 
treatment is restricted in its employment on steel, to 
articles and tools where grindings and resharpenings 
are not required. If a rotary cutter for a milling ma-

BOATNER'S AD1USTABLE HARROW. 

chine, or a planer or lathe cutter, was so treated it 
would require to be recasehardened every time it was 
ground, as the steel coating given by casehardening is 
only superficial. Yet for temporary purposes a case­
hardened tool will do effectual work ; the writer once 
did a considerable job in screw threading with a large 
tap mad� of wrought iron and casehardened, no steel 
of the proper size being available. 

A Fast Illustratcd Paper Press. 

How to print large editions of finely illustrated news­
papers quickly has been troubling the publishers of all 
such papers the world over. It is rather surprising 
that a Russian paper, is�ued in St. Petersburg, is the 
first to try a new press specially designed to do such 
work. 

The press has been built by Denier, of Paris, and the 
idea is to have the printing of the illustrations done 
either before or after the reading matter, but during 
the same run of the sheet through the press. Thus the 
reading matter is made up in forms with blank spaces 
where the pictures go, while in the picture forms the 
reading space is left blank. There is an arrangement 
whereby the illustrations are inked by rollers separate 
from those used in inking the readin g  matter, so that 
fine ink can be used for the cuts and ordinary ink for 

In constructing fine houses builders now pretty gene­
rally use mineral wool between the floors and ceilings. 
This fibrous metallic substance is produced by sending 
a blast of air or steam through a jet of molten slag 
when it flows from the furnace. Having sustained the 
heat of fused iron, it is non-combustible and free from 
organic matter, so that it cannot rot or harbor any 
vermin. It is completety soundproof, and may be 
termed an absolute non-conductor of heat, for a layer 
of one inch thickness, says our informant, may fuse on 
one side while the other will remain cool. These pro­
perties, combined with its extreme lightness, have 
since its introduction a few years ago as a new building 
material made it a great favorite with architects and 
builders, and it is now largely used as a sound and fire 
proof filling between floor and partitions, and in attics 
to keep out heat and cold. 

THE "FAUGH·A·BALLAGH" SCRUB CUTTER. 

turned and bolted to the frame in such a position as to 
hold the cutter vertically. The machine is light 
draught, two horses being sufficient in light scrub. 

This invention has been patented by Mr. William 
McLaughlin, P. O. Box 26, Auckland, New Zealand; 
the machines have been most successfully used in both 
New Zealand and Australia. 

the text. The making-ready is done as in all book 
presses. 

The sheets are cut as they are printed. collected five 
at a time, and deposited on a receiving table without 
any tape touching the impression, and the copies when 
delivered in this manner are said to be as clean as 
when they leave the press.-The Paper Mill. 
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END GATE FASTENING. 

The !iI,stening for the end gates of wagon boxes 
shown in the annexed engraving is simple, strong, and 
durable, and can be very easily operated. Fig. 1 is a 
perspective view of the gate, which is shown open in 
Fig. 2 and closed in Fig. 3. Near the top of the outer 
surface of the gate is a rod held by clips; the ends of 

.i 

3 

McKINNON'S END GATE FASTENING. 

the rod are bent over on the sides of the box, and form 
beveled hooks adapted to catch on the usual side 
braces on the rear end of the box. At the middle of 
the rod is a downwardly pr'ojecting lug, against which 
the free end of a flat spring rests, its opposite end being 
secured to the gate. The spring presses the lug against 
the gate, thereby pressing the hooks upward. A han­
dle arm projects downward from the rod, as shown in 
the drawings. When the gate is swung up against the 
end of the box, the hooks catch on the braces and hold 
the gate in place. To unlock the gate, the lower end 
of the handle is pulled outward, whereby the hooks 
are swung down and disengaged from the braces. 

This invention has been patented by Mr. D. W. 
McKinnon, of North Sydney, Nova Scotia, Canada. 

. f . � . 

SAND FEEDER FOR LOCOMOTIVES. 

A discharge pipe, A, leads from the sand box usually 
carried by a locomotive to a feed box secured to some 
convenient part of the engine in front of the drivers. 
The construction of the inlet opening is clearly shown 
in the sectional drawing, Fig. 1 .  In the bottom of the 
feed box is an outlet opening, D (Fig. 2 is a plan view 

CAllPFIELD'S SAND FEEDER FOR LOCOMOTIVES. 

of the opening), in which is held the end of an outlet 
pipe passing down in front of the driver and terminat­
ing near the rail. In the opening is inserted a plug, in 
one side of which is formed a gr.r.ove of such size as to 
permit a stream of sand of the desired amount to flow 
through the outlet pipe. The amount of sand dis­
charged can he regulated by using plugs with larger or 
smaller grooves. Access to the interior for changing or 
removing the plug is had through the opening, E, 
which is closed by a cover. Directly under the inlet 
opening is placed a drawer, C, formed of woven 
wire, with the exception of its outer end. The upper 
edge of the drawer is strengthened by bars, the side 
ones being grooved to slide on tongued bars attached to 
the sides of the box. The drawer is designed to retain 
any pebbles or refuse that would be liable to clog the 
groove in the plug. 

This invention has been patented by Mr. Hampton 
R. Campfield, of Susquehanna., Pa. 

Inftuence oC '1t.e Moll!lture upon Plants. 

Prof. Hellriegel. -If a soil becomes so far desiccated as 
not to convey moisture to plants so rapidly as it is lost 
by evaporation, the energy of the movement of the sap 
within the plant and the tension of the organs are re­
duced. 'Vhen this process has continued for some time, 
the elasticity of the cell walls sinks so far that it be­
comes outwardly manifest by the relaxation of the 
parts of the plant. . Fading indicates not the beginning 
of the affection, but the commencement of the last 
stage. External fading does not begin u ntil the plant 
has lost nearly half its moisture. Different plants do 
not bebave quite alike with different degrees of moist­
ure in the soil, but the differences are not very im­
portant. The production of plants is much reduced 
even by short periods of drought, and a subsequent 
abundant supply of water does not remove the injuri­
ous effects of a previous deficiency.-Biedel'mann's Cen-

99 
be automatically operated, or the finger may be fixed 
to the pinion, which will then be stopped and started 
as long as the machine is running. 

This movement can be applied to printing, punch­
ing, shearing, or stamping presses and other machines 
where a given time is required for feeding or other 
purposes. This invention has been patented by Mr. 
L. D. Farra, of 25 Mill Street., Germantown, Philadel­
phia, Pa. Particulars regarding American and foreign 
patents can be had from the inventor. 

HOT AIR FURNACE. 

Wit!lin the outer casing of the furnace, which is 
closed at its ends by walls, is a smaller one having one 
of its ends closed by the end wall of the main casing, 
and its other end closed by an inner wall. A hot air 
space is thus formed surrounding the two casings ex-

f-UL:tJJ,.UJd.w,.,,"::======.:;;::;::;e;;:======� ___ -+�ce�p�t�a�t�t�h�e�e�n�d�s
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h=aving a common wall. The space 
I .. 4 • � .. • casjng forlDJ3 .th!Lfu'e box of the 

Repairing _Ith Brass. 

A special method of repairs with cast brass for 
large and valuable castings which cannot well be 
spared while new ones are procured, such as cylinder 
saddles broken through a steam connection or other 
projecting part, has been devised by Herr Haas, Gov­
ernment Master Mechanic at Berlin, and is illustrated 
in the Organ. 

The process is as follows : The main casting is cut off 
inside the crack to a fairly uniform line. A model is 
then made by means of the portion cut off to fit over 
the end of the break and make the necessary j unctions 
with the adjoining parts of the machine. The lower 
half of the mould flask is fitted around the broken 
end of the caflting and well secured to it, and the 
joint is sealed with clay. The model is then set into 
the flask over the broken end, on which it, of course, 
should lap a certain amount, and the moulding is 
proceeded with. The upper half of the flask has, of 
course, a core fitting into the hollow of the broken 
end, if such there be. Before casting, the broken 
end is well warmed by a charcoal fi re placed within, 
and the precaution is generally taken of boring sev­
eral holes into the broken end around the part on 
which the patch takes hold, into which the fresh 
metal runs and forms lugs, making a firmer connec­
tion between the new and the old parts, though the 
chief reliance is ou the shrinking of the new casting 
around the end of the old one. The heating of the old 
portion is done to avoid having this shrinking exces­
sive and to prevent chilling. 

Several repairs of this sort have been made by Herr 
Haas, with entire success, the parts still remaining in 
active use, though a considerable time has elapsed 
since the repairs were effected. 

• • • • • 
AN IMPROVED MECHANICAL MOVEMENT. 

Mounted upon a suitable frame is a shaft carrying at 
one end a pulley and pinion, the latter meshing with 
a mutilated pinion on a shaft mounted on the same 
frame. To one side of the first pinion is fixed a cam 
(Fig. 2), which is so disposed that when requi1'lld it may 
act on an arm or finger attached to a sleeve on the 
second shaft; this arm rotates with the shaft, and ex­
tends between two guide lugs projecting from the 
side of the pinion. By means of a lever, shown in 
Fig. 1, the sleeve m ay be moved longitudinally on the 
shaft so as to throw the finger in and out of gear with 
the cam. Secured to the opposite side of the first 
pinion is a wiper so placed as to act upon a spring 
bar (Fig. 3) attached to the 
frame, and provided with an 
opening to receive a pin pro­
jecting from the side of the 
mutilated pinion opposite the 
finger. 

Upon revolving the driving 
shaft-the lever having been 
properly shifted to force the 
finger toward the pinion-the 
second shaft will be turned 
until the teeth of the first 
pinion reach the mutilated or "II __ iiIIii .. _ •• 
untoothed portion of too - " 
second,  when the latter will 
become stationary, thus im­
parting a " dwell" to the 
machinery in communication 
with the second shaft. Dur­
ing the stoppage, the 8pring 
arm engages with the stud and 
firmly holds the pinion. The 
first pinion continues its ro­
tation, making the second 

furnace, and is connected with the chimney by a pipe. 
In the fire chamber, above the center, are placed hori­
zontal air heating drums and a series of nearly vertical 
air inlet and heating pipes, which connect the drums 
with the external air through suitable openings made 
through the bottom. '.rhe drums communicate with 

OAKES &; CAMP'S HOT AIR FURNACE. 

the hot air space between the casings through open­
ings made in the inner wall of the small casing. Pipes 
lead the heated air from the hot air space to distribut­
ing pipes extending to different parts of the building. 
Through the front wall, above the drums, is an open­
il lg closed by a cap, and through:which the drums may 
be cleaned of any soot or ashes that may collect upon 
them. Below this 'opening is the furnace door. The 
grate bars are located between th e series of air inlet 
pipes, which are inclined toward each other so as to 
stand partly over the grate at their uper ends, leaving 
considerable space between the outer surfaces of the 
pipes and the inner surfaces of the small casing; the 
heat from the fire is thus free to circulate around the 
pipes, and the flame is caused to spread and nearly en­
compass the drums. A larger and effective heating 
surface is furnished within the fire box without mate­
rially interfering with the draught ; the space between 
the rear end walls of the casings also provides a large 
heating surface, so that all the available heat from the 
furnace is taken up by the air and. distributed through 
the building. 

i 

turn, and as the finger is now FARRA'S IM.PROVED MECHANICAL MOVEMENT. 

in the path of rotation of 
the cam, it is struck by the latter. At the same time This invention .has been patented by Messrs. C. W. 
the wiper enters between the spring and pinion, and Oakes and E. B. Camp, of Billings, Montana. 
forces the former from the stud ; and thus as the finger .. ' • • .. 
is pressed by the ca�, the first pinion is· rotated and AN artesian well in Kern County, Cal. , has been com­
the teeth of the two again mesh. The lever may be pleted which gives a fl.ow of 1, 575,000 gallons in twenty­
connected with other parts of a machine, in order to Jour hours, ana. the water rises 11� in. above the pipe. 

© 1885 SCIENTIFIC AMERICAN, INC



100 
A New HellochrolDlc Prlnctple. 

BY DR. H. W. VOGEL. 
In the heliochromic processes of Ducos du Hauron 

or of Albert, three negatives are taken through violet 
glas;;, green glass, and orange glass respectively, and 
from each of these a col lotype plate is made, and 
printed with a color complementary with that of the 
glass, the three colored prints being, as is well known, 
superimposed on the same surface. In this method, it 
should be noted, no very great progress has been made; 
but it may be mentioned that Ducos du Hauron used 
eosine collodion in taking all three negatives, no mat­
ter whether through red, green, or yellow glass. 

Now eoside of silver is sensitive primarily for green, 
less for violet, and least of all for red, and is, therefore, 
the worst material when the medium is red glass ; and 
one can hardly recognize it as the best when blue glass 
or violet glass is employed, as the special green sensi­
tiveness is not utilized. 

For exposures through blue glass, pure bromiue 
should be the best material ; while when red glass, 
cyanin gelatine plates are indicated. 

Another fault of the Ducos method is the apparently 
arbitrary nature of the selection of printing- colors. 
The rule that the negative exposed through glass of 
any given color should be printed in a complementary 
color is inexact, and allows wide latitude. One may 
say that the complementary color of red is green ; but 
the kind of green is undetermined. As a matter of fact, 
the complementary color of a certain red is rather blue 
than green. The author proposes the following: 

1. That instead of one single sensitizer being used, 
this should be varied according to the color of the glass 
used as a medium. 

2. That the optical sensitizers shall themselves be 
used as the printing colors; or, if this be not practica­
ble, that colors having the nearest spectroscopic re­
lations to them be selected. 

This last condition will be understood when one con­
siders that the printing colors must reflect those rays 
which were not absorbed by the sensitive plate. 

Up to now we have available a relatively small num­
ber of optical sensitizers ; but chemical science is con­
stantly bringing new coloring matters to the front, and 
many of these promise well. Many things which ap­
pear difficult to-day, either from an optical or chemico­
technical point of view, may be mere bagatelles in ten 
years' time. Then will the color-sensitive process in 
photography, and the method of printing in several 
colors, . become a real boon. -Photo. News. 

IMPROVED FENCE POST FOR WIRE FENCES. 

The accompanying illustration clearly shows the 
principle of a new form of fence post recently patented 
by Mr. William H. Gates, of Jesup, Iowa. Its base or 
ground anchor is a single plate of metal about two feet 
long and two inches wide, the ends 80 bent down at 
right angles as to form a top portion some twelve 01' 
fourteen inches long, which will rest on the surface 
when the bent ends are driven i nto the ground. 
Through holes in this base plate are forced down brac­
ing and strengthening rods on either side of a higher 
rod forced down in the center, these side rods being 
looped at their upper ends to take in not onl y the cen­
tral rod, but also any style of fence wire, metallic rib ·  

$eit.ufifi t �mtri. tau. 
A GUARD FOR BEDSTEADS. 

A simple device for preventing children from falling 
out of bed, and one which is also applicable to cots 
and lounges, or to the berths of river and ocean 
steamers, is represented in the accompanying illustra­
tion. It consists of guards, each of which is formed 
of a strip of canvas, cloth, carpet, hammock mesh, or 
other flexible material, either plain or decorative, .1,t­
tached on its longer sides to bars that extend from the 
head board to the foot board. Little posts are sup­
ported by the side rails or by the head and foot boards, 
with knobs or catches on their upper ends, for hold­
ing the rings 01' loops of cords connected to the top 
bars of the guards, to hold them in their raised posi­
tion. Lift the rings from the tops of the . little posts 
and the guard comes down, and may be pressed under 
the mattress out of sight, when the posts may be lifted 
out of the castings ; or the whole guard will roll to-

SHELLEY'S BEDSTEAD GUARD. 

gether to occupy only a very small space, ei ther in 
the side of the bed or in any convenient place. 

This invention has been patented by Mrs. J. J\L Shel­
ley, No. 526 North Fourth Street, Keokuk, Iowa. 
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average eight wheel engine, which in bad weather 
slips incessantly on every hard pull, when the drivers 
act like milling cutters on the head of the rail . In 
addition to destroying tires and rails, slipping tears 
up the fire, throwing away fuel, and it racks every 
part of the engine's mechanism, leading to the neces­
sity for premature repairs. The proper way to avoid 
the expense resulting from the use of slippery en· 
gines is to employ locomotives with sufficient adhe­
sion; and well designed engines with six or eight 
wheels coupled have been found most successful in 
meeting this requirement. If properly designed, a 
ten wheel engine is greatly superior to an eight wheel 
locomoti ve for handling freight trains, but we consider 
the ten wheeler a compromise inferior in every respect 
te the Mogul. What is urgently wanted in an engine 
for freight is sufficient adhesion, with good steaming 
capacity and ' ample cylinder power. It seems to us 
that every pound put upon a four wheeled tl'uck, in 
addition to what would be necessary for a pony truck, 
is taking that much weight away from the drivers 
without any end being gained. When radial trucks 
came out first, there was more or less trouble with en­
gines that were designed with improper length of 
radial bar, and that spread abroad the impression that 
the pony truck was a dangerous device. This old ob­
jection has made many master mechan ics conserva­
tive about using the Mogul engine, even in cases 
where it would be infinitely superior to any other 
form of engine for doing their work economically.­
Na tiona l Ca r-Builder. 

The Brazilian Navy. 
Brazil possesses at the present time five ironclads. 

The Riachuelo was built in 1883 by Messrs. Samuda. 
She is 5, 800 tons, built of steel, and has steel armor, 10 
in .  on the turret and 11 in. on the side. Her indicated 
force is 6,000 horse power, spe ed 16 knots, and she is 
armed with four Armstrong guns of 20 tons each, si x of 
5% tons, and fifteen Nordenfelt machine guns. The 
Solimoes and Javany are of 3, 600 tons each, and were 

Economy oC Heavy LocolDotlves. launched in 1876. They are of iron, and have iron 
In a communication from Mr. R. W. Bushnell, on armor, 13 in. on the turrets and 12 in. on the side. 

" Cedar Rapids Shop Notes, " valuable . testimony is  Their sp�ed is 12 knots, and they are each annen with 
given as to the economy of using ten wheel instead four 'Whitworth .g�ns of 25 .tons each and four Norden­
of eight wheel locomotives in railroad operating. Up I felts. The r�mammg two Ironclads are o� 928 t�ns and 
till two years ago, the Burlington, Cedar Rapids and 1, 196 .respectlvely, and have arlllo� of 4 m. th�ckne�s. 
Northern Railway was operated exclusively by eight BrazIl further owns a wooden ShIP plflted wIth 4 m. 
wheel locomotives. The road is undulating, and most of arlllor, four. small monitors f�r river service, and �eve� 
the divisions have grades as steep as 60 feet to the mile, wooden crUIsers. A �teel crUIser of 4.000 tons: whICh I S 

so that eight wheel locoll1otivAs weighing about thirty- to steam 15% knots, I S at present bemg bUIlt for the 
five tons, with cylinders 17x24 inches, seldom took Brazilian Government i� England. Brazil has also 
1lI0re than eighteen cars for a full train. As the busi- seven wooden and five Iron gunboats, and also five 
ness of the road was steadily increasing, it was de- c?mposite gunboats in course of construction, besides 
cided two years ago to try ten wheel engines for freight eIght torpedo boats. 
traffic. The engines selected were ·about ten tons -----_ .. _.-4 . ...,1 ........ ------

A MUZZLE 'FOR CAT TLE. heavier than the eight wheelers, and they had one inch 
more diameter of cylinder, with sufficient boiler ca­
pacity to supply the increased denland for steam. ' 'rhrough the Southern States, and in Florida par-

ticularly, there is very little grass for cattle and horses These enginAs did their work with a trifling increase during the fall, winter, and early spring, and farmers in expense of fuel and repairs, but they hauled from would then like to give their stock the advantage of 20 to 35 per cent more cars than the eight wheelers the grass in their orange groves and orchards, but this is could take over the grades. On an average, three of not admissible, because the cattle would inj ure the trees. the large engines would take as IIlany cars as four of 
the small ones. The saving of one train crew out of 
four represented an important reduction in operating 
expenses, but in many cases the saving of wages was 
of far less consequence than the acceleration of busi­
ness that resulted froIll having 25 per cent fewer 
freig'ht trains on the road. When a single track road 

The same facts apply at some seasons in many other sec' 

" is doing a heavy traffic. that taxes cvery facility for 
moving cars, unavoidable delays arc. constantly occur­
ring at the numerous meeting points. An improve­
ment in the motive power that enables a given volume 
of business to be moved by fewer trains reduces the 
liability of this delay, and practically increases the ca­
pacity ()f the road. Il'here is a limit to the length of 
trains, beyond which they may be so unwieldy as to 
cause constant danger from breaking in two, besides 
leading to the straining. and wrenching of the cars 
from the shocks of starting and stopping, but that ob­
jection does not arise till more than thirty eight-wheel 
cars are on the train. 

GATES' FENCE POST. 

The obje�tion generally raised on Western roads to 
increasing the weight of locomotives is the belief that 
they are hard upon the track and expensive to 
running. In most of the cases this objection rests on a 
fallacy. A locomotive with three or four pairs of 
drivers puts less weight per wheel on the rail than an 

bon, or wire netting support. In building a fence ordinary eight wheel engine. There may be cases 
after this plan, after the wires are placed in their seve- where the track and bridges are in such condition that 
ral places at the tops �f the post rods, th e eyes and rods I increasing the weight of engines would be dangerous 
a
.
re to be tu�ned or tWlste� a quarter round or more, to I and expensive ; but the railroads that are in this con­

allow the WIres to settle mto the eyes and be bound dition are happily becoming rare. The race of com­
fast by them. Light wooden rails may also be , petition is now so exacting that the only means of car­
bound i n  the tops of the rods, and, as is obvious, no i rying freight at a profit is by doing the work with 
staples are required in a fence of this style of construc- I the least possible expense. Using locomotives that 
tion. When the ground is soft or marshy, or of a I will pull heavy trains is a direct move toward economi­
nature not to �ive a permanent hol� , a pair of meial l cal operatin�. The figures given by Mr. Bushnell do 
plates, crossed, IS used for the base, WIth as many holes not, by any means, 'cover all the saving due to the use of 
in them for supporting rods as are deemed neoossary tci ten wheel engines . .  He makes no account of the great 
hold th� post and fence tirmly. wea.r to tires aDd track that results from the use of the 

PRIOLEAU'S MUZZLE FOB CATTLE. 

tions of the country, and the accompanying illustration 
shows a recent invention for obviating the difficulty. 
The nature of the device will be readily understood 
from the engraving, one view showing the muzzle on 
the animal with its head up from the groun d ,  while t.he 
other shows the position liSsumed by the muzzle when 
the animal bends its head down to feed. The muzzle 
is divided in two hinged parts, with weights operating 
to keep these parts closed when the animal's head is 
lifted, while springs throw the hinged parts open when 
the weights rest on the ground. 

This invention has been patent�d by Mr, Philip 
Prioleau, J r. ,  of Melrose, Fla.. 
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b ing clause omitted, for it is not customary for water, pounds of the alcoholic lead solution. The oil is then ®o��e&:pon ence. 
to flash into steam without the agency of heat, nor left at rest for S to 4 days, and the clear, bleached oil 
would it occupy the volume named under more than is drawn off from the sediment. The sediment may be HlnCI!I aboue BeCrIa;eratorl!l. ordinary atmospheric pressure. '.rhe illustration added, freed from the gummy matter by filtration. -H. , in 0. , 

To the Editor of the Scientific American : . . as would be the case in the bursting of a steam P. & D. Reporter. 
I would suggest that the trouble in making ice keep boiler," detracts nothing from the truth of the gen·· .. I • I .. 

in most refrigerators will be found mainly in the eral statement. It simply expresses the fact (and I No Blgb t to .Pollute Welll!l. waste pipe. The cold air in the refrigerator is much think most readers so understood it) that the removal An interesting point as to the right of . one of two heavier than the warm air outside, and runs out of the of the pressure by the bursting of the boiler realized owners of a well having a common source of supply from waste pipe. on the same principle that warm air goes the conditions recited : water which, before, though underground water to restrain the neighboring owner up a flue. To supply the air constantIy running aw�y, I above the normal boiling point, remained . as such, from so dealing with . his well as to cause the water warm air is dril.wn into the refrigerator at every creVIce. would, on being released from pressure, be mstantly which the other owner pumped out of his well to be The waste pipe should have a suitable trap to prevent converted into steam, so far as the accumulated en- polluted, has recently baen decided by the Court of the cold air from flowing out. The common " U " trap ergy permitted, and would produce those destructive Appeals, in the case of Ballard '/)8. Tomlinson, all three i� faulty, from its liability to get clogged with dirt. effects with which every engineer is so well ac- judges agreeing to set aside the judgment of the The end of the pipe should pass an inch or two into quainted. court of first instance. The plaintiff drew his water the top of a large dish. This fills with water and over- The researches of Professor Bunsen into the cause from a well sunk to a depth of 222 feet into the Lon­flows, thus effectually preventing all escape of air. of geyser action are a beautiful illustration of the case don clay, and bricked around. From the bottom of " A - la�6'" .. �v" . �  " _ is a delusion "� 
I 
:� � .  • 

U nil _"ni.J=. WB8 carried through the Tha.net sand snare. The only refrigerator worth house room IS a Mr. Williamson's further parenthetic statement that into the chalk to a depth of about 300 feet from the box with no opening except at the top, and a waste the expansion of gunpowder on explosion is no more surface. From the sand and chalk, which were water pipe provided with a trap. In such a box there is no than equal to that of water into steam is not less bearing strata, the water found its way by natural movement of air; the heavy, cold air settles in it and correct. It is stated, I take it, simply as an interest- pressure into the well, from which the plaintiff raised stays like water in a dish. Such a box, protected ing fact emphasizing the power of heated water when it by pumping. About 99 yards from the well the de­with four or five inches of charcoal or sawdust her- allowed to flash into steam, and not ", ith any idea of fendant had another well of similar Ilonstruction, alld metically sealed, will not require fifty pounds of ice a connecting or comparing it with boiler explosions. I going down to abou t the salIle depth in the sand and week. If any circulation, however slight, is permitted am quite sure that it was not his intention to assert chalk, but the surface of the ground was about 10 feet through the non-conducting material, moisture is con- the equal destructibility of water and gunpowder, or higher than at the plaintiff's well. Both wells were densed. and the packing becomes soggy and useless. to maintain that an exploding boiler might as well supplied from the same subterranean water. The de-The patent refrigerators having ice in a box at the be filled with gunpowder as hot water, as might be fendant having ceased to use his well, made a drain, top and storage room below, can be made to do good inferred from the criticism. Nor can I agree with Mr. by which sewage was discharged into it. The plaintiff service and economize ice only by having the side Evans that any expressions in the article give rise to complained that the sewage had polluted the water in doors fitted with rubber strips and lever latches to such an intimation. his well ; and he claimed an injunction to restrain the hold them tight, so as to prevent the constant outflow Under these circumstanccs, I do not think that defendant from so using his well as to pollute of cold air and the ' resulting constant inflow of warm Mr. Williamson's critic is justified in offering as the the water in or coming into the plaintiff's well, air at the top. mison d'et1'e of his communication that he dislikes and also claimed damages for pollution. It was ar-GEO. WING. · ' to see statements which so much exaggerate the gued for the plaintiff that, although there can be no Faribault, Minnesota, July 11, 1885. facts, or which cannot be verified by the accepted property in underground water flowing in natural un-.. I • I .. . theories of heat and steam." defined channels, and, therefore, that a land owner (llnder Concrete. PORPHYRY DYKE . may so deal with such water as to deprive his neigh-'1.'0 the Editor of the Scientific Ame1'ican : Philadelphia, August 1, 1885. bor of it, yet he cannot so use his well as to prevent An article in last week's number of the SCIENTIFIC his neighbor from drawing pure witter. It was also 
AMERICAN, on . . Clinkers Concrete," suggests the fol- said that the defel1dant's well and pipe were artificial Linseed 011 and Itl!l Ul!lel!l. lowing :  channels, so that he was responsible for the conse-For more than 30 years I have used the glassy slag Linseed oil is generally prepared by cold or warm quences of allowing sewage to flow into the well. from our cupolas in making foundations for lathes, pressing of linseed. Its employment in the manufac- For the defendant, it was argued that he had not pol­engjnes, stacks, or chimneys, and bui�dings. �or ture of oil paints is owing to its drying properties. luted any water in which t.he plaintiff had any property, foundations for buildings where the locatIOn reqUIres When spread out in thin layers, it dries and forms a and that if the plaintiff chose to draw the water from piling, we put a log or several thicknesses of .hemlock solid, varnish-like body. the common supply, he must take it as he found it. joist on top of the piling, and on top of tins a con- Fresh linseed oil always contains watery and gummy In giving judgment, the Master of the Rolls-Lord crete wall from 2 to 3 feet in depth, and in thickness bodies, from which it lIluSt be separated before being Justices Cotton and Lindley concurring-held that the according to the thickness of the walls of the building. used. The simplest method for purifying and clarify- defendant had polluted the common reservoir of water For lathes, engines, etc. , if on marsh or made land, ing linseed oil consists in storing it for several months by collecting sewage in an artificial shaft, and that no we pile, or Illake a plank platform without piles, ac- and then carefully drawing it off from the sediment. one has at any time any property in water percolating cording to the character of the ground, the piles being The coloration and oxidation of linseed oil is due to below the surface of the soil, even while it is under his cut off or the platform placed from 4 to 8 feet below the absorption of oxygen from the air, and it is for this land; every one has a right to appropriate such water, the surface of the ground, as the ca.se may be. On reason that the linseed oil should be stored in hermeti- and may prevent it from going on the land of others. this platform we put concreto made of cinders, te the cally sealed vessels, if possible in the dark. One neighbor may actually cause the water of his top of the ground; above f Ie ground we generally When linseed oil is to be used for paints, its drying neighbor to come upon his own land, and deprive him use hard brick. properties must be improved; that is, it must be con- of it with impunity; every one has a right to appropri-These conretc foundations '!.nd walls are made by verted into a varnish. For this purpose 2% parts of ate the whole percolating water, since this is a common placing in the trench or hole layers of cinder about 6 litharge are placed into an iron or copper boiler with reservoir or source, in which no .one has any property, inches thick, made tolerably level on top and rammed. 50 parts of old clarified linseed oil. The oil is then care- but from which any one has a right toO appropriate any' Each layer is grouted separately with sand and cement, fully heated to boiling. At the end of about one hour quantity. As to the question whether any one of in proportions of two-thirds and one-third respectively ;  a dirty scum forms on the surface of the oil, which those who have that unlimited right of appropriation or if the ground is a '  dry one, or if not too wet, we must be removed as it forms. Precautions must be has a right to contaminate the common reservoir, or grout with common lime mortar with a small portion taken to prevent the oil from boiling over. It is ad- whether he is bound not to do anything which would of hydraulic cement added. visable to have a proper cover and wet cloths at hand prevent any of those persons obtaining the value of I have found the burned sand from the cores of rail- for extinguishing the fire in case the oil should become their right, the court held that, inasmuch as every one road wheels, and the sand in which railroad wheels overheated. On a large s(,,ale jacketed boilers heated has a right to appropriate the common source, he has are pitted to cool, to make a hard and durable cement 

I 
by steam are used. After the oil has boiled 3 '4 hours. a right to appropriate it in a natural state, and no one when mixed with the proper quantity of common lime. it is allowed to cool and settle. At the end of 2 or 3 1tas a right to contaminate the COlllmon source. As to We use this sand for laying stone and brick in prefer- days, sometim� after 2.4 hours, �he cl�ar oi� is drawn off. the point that the pollution would not have been ence to that generally used by bricklayers; we also use The linseed 011 varmsh obtamed m thIS way has a caused if the plaintiff had not used artificial means by it for concrete. . pale wine color, is clear and transparent, and more pumping. and, therefore, that it must be taken to have In grouting concrete foundations, care should be viscous than the original oil. It does not froth when been his act, that was not a true proposition. So long taken to fill all the interstices, lllaking the grout thin poured out, and dries to an almost colorless mass. as a person does not use any means which are un.law­so that it will run freely. Linseed oil varnish should be kept in bottles. It may ful, as against his neighbors, however artificial those I have had occasion to remove a brick wall laid in I be ground with various colors, and used for painti.ng means may be, he has a right to use them. The ques­mortar made of this burned sand and common lime, weod, iron, brick work, etc. Melted together WIth tion of natural and unnatural user only goes tg this, that was so strongly cemented together that .the resins, especially with copal and amber, . it may be used that, although a defendant does contaminate the bricks would not separate at the joints, but split be- I as a waterproof paint on wood, etc. wa ter which goes on his neighbor's land, yet, if that tween the joints. . To make a white oil paint, this linseed oil varnish is act is only what has been called the natural user of the 

GEO. G. LOBDELL, generally ground with lead; and in caE'e colored paints land, and although by that act the neigh bor is injured, President Lobdell Car Wheel Co. are to be prepared, ocher, -Naples yello w, tena de the defendant is not liable, because, otherwise, he could Wilmington, Del. , July 24, 1885. Sienna � red vermilion, etc. , are added. When not use his land at all. The question did not depend 
• I • • .. wood e� floors a

;
;t'(j- 1)e painted, they should first be upon the persons being contiguous neighbors; it signi-

The Heat oC Boller Water. saturated with linseed oil. For this purpose the oil fied not how far the plaintiff was dist&nt from the de-'1.'0 the Editor of the Scientific Ame1'ican : should not be used cold, but always warm, because the fendant if it was shown that tpe defendant contami-
In your issue of August 1, Mr. W. D. Evans has heated oil is more fluid, and penetrates the wood to a nated the common source of water. Summarily. no seen fit to criticise Mr. Williamson's article on steam greater depth. one has any right in percolating water, which, as it engineering. but I should like to ask the attention of I Oil putties genera�ly consist of lin�eed oil, . varnish, comes frOID a common source, every one has a right to your readers to the fact that the paragraph called in I

I and litharge, 0
.
1' calcmed chalk: T�IS putty IS �radu� appropriate; but, equally, no one has a right to injure. question is nevertheless not incorrect. ally converted mto a soap, whICh IS . perfectly msolu- The decision reversing the previous one of Mr. Justice 

. Mr. Evans objects to the expression ' " requisite ble in water. Its hardness may be mcreased by the Pearson is a highly satisfactory one.-Brit. Med. JoU1·. 
amount of heat," but I think that by re-reading the I addition of quartz sand or brick dust. . ., '

. I • • •  sentence i n  which i t  occurs, h e  will find i t  le!!s indi- I n  painting, the finest purified and bleached Imseed 
Brldglng Lake ChampJaln. gestible. is often required. Such an oil may be prepared by 

The statement made in Mr. Williamson's article, trea mg . e varms , prepare as a ove, 1 -t· th . h d b w·th a solu A contract for a great bridge across Lake Champlain, 
that .. one cubic inch of water with the requisite tion of sugar of lead. The sugar of lead solu.tion is pre- from North Hero to Alburg, has been awarded to the , I b d' l '  1 't f f I d '  16 parts R. Hawkins Iron Works, Spl-ingfield, Mass. , for a little amount of heat, and at normal pressure, flashes into pared y ISSO vmg par 0 sugar 0 ea m . sixteen hundred (}ubic fncheil of !Iteam, " is perfectly ! of alcohol; 100'poundE' of linseed oil are heat�d to 811 to les.s than $50, 000. The strnc�ure will be tlle first iron 
corJ'flct, but would cea.te to "bo 1$0 were either modify- 90 degrees, and �heD thoroughly mixed WIth (j or 6 "brIdge across Lake OllampmlD. 
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THE GREAT DREDGER OF THE PANAMA CANAL. 

(Continued from jirst page). 

same panel to the stern. The bars support the tower 
against the strain of the bucket ladder. Each side of 
the tower is braced by latticed channels united by 
horizontal and diagonal members, and converging 
toward the side of the boat. Two plate keelsons 36 

inches deep extend from the rear of the foot of the 
tower to the foot of the derrick, as shown in Figs. 2 

and 3. The derrick is 80 feet long, and is made up of 
latticed channels 12)4 inches, united in the same 
manner as the tower. Two bars 1% by 4% inches 
extend from the top of the derrick to the bottom 
of the upper panel of the tower. The ladder is made 
in two sections jointed together, 
the upper part being 73 feet 10 
inches long and . the total length 
115% feet. The ladder is made 
of 4 by 6 inch angles joined by 
a web 24 inches deep and % inch 
thick, and each section is stiff­
ened by a truss upon the under 
sidl'. 

Jtituiifi t jttttri tau. 
(Jonco Red. 

The following methods for using Congo red are given 
by Prof. Egb. Hoyer in the Wochenschr. d. Pol. Vel'. : 

This coloring matter is specially adapted for cotton, 
linen, j ute, etc. Cotton is dyed with two per cent dye­
stuff, without mordant, in a bath of boiling water, in 
which it is left for two hours, then washed and dried. 
After drying, the cotton is treated in a soap bath, con­
taining 4 to 5 per cent soft soap, in which it is left until 
the shade is perfectly clear, the shade obtained being 
similar to a 'rurkey red, with a yellow shade. 

Cotton yarn and piece goods are dyed the same as 
cotton, but are not dried before soaping, being soaped 
directly after washing. Some kinds of cotton get bet-

[AUGUST I S, 1 885. 
Heat Becoming Dark with Great Intensity. 

Mr. W. Gadd, of Manchester, Eng. , writes as follows 
to the Journal of (Jas Lighting : 

The account of M. Felix Lucas' experiments opens 
up the higher studies of heat and combustion, which 
have been the subject of lnquiry by sclentific investi­
gators for many years past. I do not desire in any way 
to detract from the originality or merit of M. Lucas' 
work in saying that his conclusions are corroborated 
by earlier mquiry. As long ago as 1876 I was able to 
obtain {rom the burnIng of 011, under steam blast, first 
the white, then the gray, and lastly the invisible flame. 
And from a paper I read about 'that time. I append 
the following printed extract bearing on the subject : 

" It has been calculated that if 

The links of steel chain carry­
ing the bucket!;l, which are made 
of fi ve-eigh th inch steel and have 
a capacity of one cubic meter, 
are 3 feet long and 1% by 7 inches 
in section; to every alternate link 
is attached a bucket placed be­
tween two links. All parts of 
the chain are made interchange­
able to facilitate repairs. At the 
top of the tower the chain passes 
over a square tumbler, mounted 
on a shaft 14 inches in diameter 
and 17 feet long, and having 
chilled cast iron corners bolted 
between flange heads, so that 

Fig. 3.-ENGIN ES AND DRUMS FOR OPERATING SPUDS. 

we increase this speed of vibra­
tlon to about five millions per 
second, we are again made con­
scious of the same in the form of 
a faint heat emanating from the 
object, and that at about four 
hundred billions per second light 
commences-first a deep red, then 
(with further increase of speed) 
yellow, green, blue, and lastly 
violet. As these lights develop, 
however, with the speed, the 
heat at first felt fades away, 
and, like sound at a lower rate 
of motion, ceases to operate as 
such. If we follow the results of 
a further increase in speed, we 
find that when We reach about 
6ight hundred billions per second 
all light ceases, just as if no mo­
tion whatever were in operation 
-in manner like unto sound and 
heat. It thus appears that we 
may consider the modes of mo­

they maybe easily replaced when worn out or damaged. 
The chain passes under and over a six-square idler on 
the lower end of the ladder. 

The chain is operated by engines 16 by 24 inches. 
The driving pulley is 10 feet in diameter and 38 inches 
face; the belt extends to a smaller pulley mounted in 
the upper part of the frame, and connected by gearing 
with the tumbler shaft. 

The ladder is raised and lowered by means of a chain 
attached to a bail near the end of the ladder, then 
passed over a pulley near the top of the derrick, then 
under a pulley on a bail pivoted to the end of the lad­
der by the same bolt that holds the idler, and then 
over a pulley at the extremity of the derrick, and finally 
to a drum operated by 8% by 12 inch engines. At the 
center of the engine shaft is a worm meshing with a 
gear on the drum shaft, as shown in Fig. 2. 

The buckets empty into a bell of an iron chute, 3 feet 
in diameter and 180 feet long, and supported as shown 
in Fig. 1. To aid the discharge of material, when 
necessary, two pumps, 10 by 14 by 14, discharge water 
into the chute. 

The engines are all double, and are link mo ·on. 
Stearn is supplied by three boilers-locomotive p�tern 
-6t feet in diameter and 23 feet long, and of 100 horse 
power each. Exhaust steam 
is conveyed to a surface con­
denser. All the machinery is 
operated from one room lo­
cated on deck, just forward of 
the center of the boat. 

These dredges are known 
as the endless chain. 

-----. •. �+ ••• ------
The Pike's Peak Rallwa)·. 

ter dyed with the help of 1\ mordant, and a solution of 
1 per cent alum and 4 per cent borax can be added to 
the dye bat.h, the proceeding being the same as above. 

The property possessed by this coloring matter of 
dyeing cotton in a water bath renders its application 
possible also for mixed goods, the wool being first dyed 
in any desired shade, and the cotton is then dyed with 
Congo red dissolved in water. 

Another method is the following : Dissolve for 50 
pounds cotton wool, 1 pound 8 ounces stannate of soda 
in the dye kettle ; add 2 pounds potash soap, raise to 
boil, and scum the bath. Then add to the bath 1 
pound Congo, and when this is well dissolved enter 
cotton ; boil for two hours, and leave in the bath over­
night. Pass, then, the cotton through the hydro-ex­
tractor. This same method gives very good results 
also on cotton yarn. It is better to dye with 1<his col­
orin matter at boiling point, in order . to increase the 
fa ess of the shades against llghl. 

. 

" I e , . 
Advertising In the London " TIDles." 

Somebody has calculated that the advertisements in 
a recent Saturday issue of the London Times brought 
in about $11,000. This would make $66,000 a week. 
$264,000 a month, and $3, 168,000 a year. 'rhe number 

tion as simply differences in speed, and that what we 
know as chemical action, electricity, and even life itself, 
are, on ultimate analysis, merely varying rates of the 
one all-pervading energy or motion of the particles of 
matter under consideration. " 

The difference in order of disappearance of light and 
heat is only apparent, as a consequence of being de­
scribed from the mechanical standpoint, and is chiefly 
interesting as showing that the knowledge is not new, 
although the present contribution on the part of M. 
Lucas is extremely valuable. Personally, I do not lay 
any claim whatever in the matter, other than to a par­
tial demonstration, in experiment, of a theory which 
had, previously to the date given, been repeatedly 
propounded. 

------------.�I •• �'�.�----------
My Boy, do You Smoke " 

The United States Navy annually takes into its serv­
ice a large number of apprentice boys, who are sent all 
over the world and taught to be thorough sailors. It has 
been the policy of the government since the war to 
educate the " blue jacket, " upon the principle that the 
more intelligent a man is, the better sailor he is likely 
to become. There is no lack of candidates for these 
positions. Hundreds of boys apply, but many are re­

jected because they cannot 
pass the physical examina­
tion. Major Houston, one of 
the Marine Corps who is in 
charge of the Washington 
Navy Yard barracks, is the 
authority for the statement 
that one-fifth of all the boys 
examined are rejected on ac­
count of heart disease. 

The Pike's Peak Railway, 
which is expected to be in 
operation this year, will be 
the most notable piece of 
track in the world. It will 
mount 2,000 feet higher than 
the Lima & Oroya Railway, 
in Peru. It is now in opera­
tion to a point over 12,000 feet 
above the sea level. The en­
tire thirty miles of its length 
will be a succession of compli­
cated curves and grades, with 
no piece of straight track 
longer than 300 feet. The 
maximum grade will be 316 
feet to the mile, and the aver­
age grade 270 feet. The line 
will abound in curves from 
300 to 1 ,000 feet long, in which 

Fig. 4.-MAIN ENGINES, BOILERS, AND CONDENSER. 

His first question to a boy 
who desires to enlist is : " Do 
you smoke ? "  'rhe invariable 
rl'sponse is, " No, sir, " but the 
tell-tale discoloration of the 
fingers at once shows the 
truth. The surgeons say that 
cigarette smoking by boys 
produces heart disease, and 
that in ninety-nine cases out 
of a hundred the rejection of 
would-be apprentices on ac· 
count of this defect comes 
from excessive use of the 
milder form of the weed. This 
is a remarkable statement, 
coming, as it <loes, from so 
high an authority and based 
upon the results of actual 

the radius changes every chain.-.A.merican Railway 

Jou1·ng,l. 
... , e , " 

THE Londen Times states that an air balloon rail way 
is about to be constructed on the Gaisberg, near Salz­
burg, a mountain of no great height, but offering a mag­
nificent view over the environs of the town. The bal­
loon, which will have grooved wheels on one side of its 
car, will ascend a perpendicular line of rails .. 

consisted of 24 pages, and of these 14 were filled ·with 
advertisements. This is larger than the average num­
ber, and the total income for a year from the advertis­
ing is probably not more than three-fourths the above 
sum, or nearly $2,500,000 a year. What the expenses of 
the paper are, nobody but the proprietors and two or 
three others know. The highest estimates have, how·· 
ever, never exceeded $25,000 a week, or one-half the 
probable receipts. 

examinations going on day 
after day, and month after month. It should be a 
warning to parents that :'the deadly cigarette is sure to 
bring about incalculable injury to the young. A law 
passed restricting its ulle;to the dudes would not, per­
haps, bring popular disfavor, because it might reduce 
the number of these objects about our streets, but 
boys indulging in the cigarette ought to be treated to 
liberal doses of " rod in pickle " until the habit � 
thoroughly eradicated. 
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THE FRENCH DISPATCH TORPEDO BOAT LA BODE. How Wood Paper Is Made. chemicals from the fibers, and the pulp, thoroughly 

According to the new classification adopted by the At Mapleton, Pa. ,  there is a mill where paper is made softened and mixed with water, is drawn 011 into 
French navy, the torpedo boats are divided into sev- from wood, and in this mill there is a machine resem- storage tanks, whence it is pumped into the paper fDa· 
eral classes, viz. : bling in appearance a large cheese box, about six feet chines. At one end of the latter is a box into which 

1. The torpedo cruisers of from 1,240 to 1, 260 t.ons. in diameter, standing on its edge. In this cheese box the pulp is pumped from the tanks. This box has a 
2. The dispatch torpedo boats, of from 320 to 380 thflre revolves, at an enormous speed, a strong iron fine horizontal slit, from which the pulp flows in a 

tons. disk, armed with a great number of sharp steel knives, steady stream on to an endless wire gauze apron, about 
3. The torpedo boats for deep water, of 50 tons and which cuts up the wood into shaYings similar to those six feet wide, which is constantly running away from 

upward. made by a draw knife. While we were looking at this the box. The rolls over which this apron runs haye an 
4. The torpedo coasters, which are again divided machine an attendant picked up a heavy stick of cord " end shake " similar to that of a grain separator. The 

into two classes, those of the first class being of 50 tons wood, which he placed in an inclined trough by the side apron runs over a copper " suction_box " having numeJ'­
and those of the second class 25 tons. of the machine, and shoved it into the same. In a ous holes in the top, from which the air water are 

Finally, in the fifth class may be included the twinkling the log had disappeared, and a second was constantly being exhausted. The effect of the suction 
vedette torpedo boats, of 25 tons, which, in spite of sent after it" quickly followed by a third. Although it box is to remove most of the remaining water from th� 
their slender build. or rather because of their slender may seem incredible, that machine reduced those heavy pulp, which by this time resembles a wet sheet of 
build, can render great service for the defense of the 4-foot sticks to shavings at the rate of three a minute ! paper. The damp sheet is now taken up by a felt 
coasts. These shavings are carried off by a conveyer to the blanket and carried over steam heated drums. By this 

The annexed cut represents La Bombe, which has " boiling room," where they are boiled for several time the paper is strong and dry enough to support 
just bee'�nCl' ���rrt;�ifI����EIili:���Igil�����l'8-�' ��J.Sf�' ����"�������ic�h��co�m�b�i�n�e�stl�·t�s�el�f4' �s0c;.!,i�t�le�a�v�e��s the felt and passes unaided between 
second class, that of the dispatch torpedo boats. It was with all the resinous matters in the wood, and reduces the hig y po Is ed calender rolls, whtC1rsfnooth itano. 

THE FRENCH DISPATCH TORPEDO BOAT LA BOMBE. 

built at Havre by the " Societe des Forges et Chane I it to a mere fibrous pulp. This pulp is next run into 
tiers," which firm has just built, for the Ottoman Gov- the " washing machines," which are oval tubs about 
ernmen t, two torpedo boats which are really remarkable. fifteen feet long and six or eight feet wide, having a 

Eight torpedo boats, similar to La Bombe. are now longitudinal partition in the middle, extending nearly 
included in the official list. They are: La Couleuvrine, the entire length of the vat. In one of the com part­
La Dague, La Dragonne, La Fleche. La Lance, La ments thus formed there is a " beater," composed of a 
Salve, and La Sainte-Barbe. But of the eight, only number of steel blades with rounded eages, -which 
La Bombe has been completed. This vessel measures revolve aLae high rate of speed between stationary 
196 feet 10 inches, from stem to stern, and draws 5 feet blade8 in the �.below. In the other compart-
10 inches of water. It is made entirely of steel, and ment there is a " washer, " which consists of an octahe­
care has been taken to make the hull 'as light as pos- dral frame covered with very fine wire gauze, and 
sible, and at the same time strong enough for naviga- inclosing a sort of water wheel. The water runs in the 
tion of the high seas. The dispatch boats of the Bombe opposite direction to the beater, but very slowly, and 
type are furnished with two engines, each acting upon the result is a constant current of the pulp up one side 
a screw, and developing 1,800 horse power. The speed of the machine and down the other. A stream of water 
attained is almost 18 knots. They have three masts, is constantly flowing 'into the machine, and the water 
and are provided with all the latest improvements for in the washer is as constantly scooping it up and emp­
handling torpedoes, with apparatus for electric light- tying it through its hollow shaft. The beater forces 
ing, etc.-L'Illustration. all the dirt and foreign matter out of the pulp, and, the 

4 � • I • washer removes the dirty w�r, so that the fiber be-
The Panama Canal. comes thoroughly cleansed. It is now removed to an-

We learn that within a few months the first nine or other machine similar to the flrst, where it is bleached 
ten miles of this canal will be opened to light draught by means of chloride of lime and muriatic acid. The 
vessels. This run will extend from Colon to above washer is dispensed with during the bleaching. After 
Gatun. the bleaching comes another washing, to remove the 

give it a hard surface. It is now rolled up ready to be 
removed to the cutting machine, where revolving 
knives reduce it to sheets, which are piled, sorted, and 
counted ready for shipment. 

If a fine paper is desired, the roll in place of being cut 
up into sheets is reground in a " rag engine " similar to 
the washing machines, still further washed and bleach­
ed and sent through another . ,  Fourdrinier machine," 
whence it issues as pure white finished paper. The 
" size " which gives paper its glossy finish is intro­
duced into the pulp while it is in the last washing 
machine. At the West N ewto'n paper mills, rolls of 
paper four miles long are regularly made. and rolls 
nine miles long have been made from reground wood 
paper.-Paper and Press. 

.. . . . ..  
THE Bridgeport (Conn.) Hanrl Sewing Machine Co. 

is a new corporat4m now engaged in bringing 4)ut a 
novel and cheap sewing machine. It consists of a pair 
of handles, pivoted like scissors, but carrying a needle 
shuttle and feed motion, forming a complete sewing 
machine. By working the handles with the fingers 
the cloth is sewed with the lock stitch in a very effect­
ive manner. These sewing machines are to be supplied 
by the million at popular prices, say five dollars. 
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Clay Eatln&,. one to ten, and greatly .diluted with water for urinals 

In many countries, certain clays have been used and closets. 
from time immemorial as a food product. The treatment of cholorlt. Without enteriI�g into 

Clays are essentially formed of silica, alumina, and the pathology and symptomatology of the .disease, 
water in variable proportions, colored by metallic herewith is given the most simple and practical 

[AUGUST I " , 1 885. 
of the work is needed to be completed to allow the ad­
vancement of other work in the Gatun section.-Pana­
ma Star. 

• f • • • 
Old Age. 

oxides, and presenting themselves in amorphous masses method of treatment, which has yielded good results With every year the average duration of life is in­
which are smooth and unctuous to the touch, and upon in Constantinople and Asia Minor. There are four creased, and we have more old people on our hands. 
which the friction of the nail leaves a shining trace as stages of cholera, requiring each a more or less differ- Naturally, the question becomes of increasing interest, 
upon soap. They adhere to the tongue, and form ent treatment : (a) Choleraic diarrhcea; (b) true cholera, How shall we secure a healthful old age, and how can 
with water a fine, pliable paste that may be given all with rice water discharges; (c) collapse; Cd) reaction. we prolong in comfort this senility ? 
sorts of forms. Some samples of edible earth consist, (a) .Choleraic diarrhcea. This is the most important SOllie curious information regarding this subject, 
as in the case of tripoli, of microscopic fossilized stage to be taken into consideration. At the first ap- though more especially regarding what may be called 
shells and innumerable fresh water infusoria. pearance of this symptom, treatment should be begun. " centenarianism," has been published by a gentleman 

How man came to have recourse to such food we Many are careless about the matter, and forfeit their of Syracuse, N. Y. , who, we are informed, has collected 
do not know, but the same circumstances have led to lives in consequence, for this is the time when treat- the histories of 10,000 people that have passed the age 
like results in countries that are very remote from ment is most efficacious. Sometimes this stage lasts of 100 years. According to this authority, the U�ited 
each other. " The practice of eating considerable one or two days; again only two or three hours, and States leads in centenarian longevity, while Connecti­
quantities of clay, " says the learned naturalist Gl,li- then the succeeding stages follow with fearful rapidity. cut is ahead among the States. As to sex, women ; as 
bourt, " as a necessary supplement to too insufficient a The patient must remain at home, stop his regular to occupation, soldiers, sailors, and farmers are the 
nourishment is almost universally diffused among the eating and drinking, and take as follows :  longest . lived. Among the professions, 100 ministers, 
savage peoples of Africa, America, and Asia. " The R. Chloroform, 30 doctors, and 10 lawyers reached their centennial. 
OttomMS, a people of South America, regularly con- Laudanum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  aa 3 ij. Of more practical and scientific character are 
sume from a pound to a pound and a half of clay per Brandy . . . .  . . . . • . • . . . . .  . . . . . . . . . . • . . . . . . . . . . . . . . . . . . ! iijss. the statistics regarding longevity obtained by the 

, day, which satisfies their hunger without injuring their M. Sig.-One tablespoonfnl every two to three honrs in water. British Collective Investigation Committee. These are 
health. Among the Indians of the banks of the One dose will often stop the diarrhcea, but it is safer based upon over 500 returns, and relate to persons who 

, Amazon, clay forms a part of the fare, even when to continue the remedy in half doses until the , next have reached or passed the age of SO." 
other food is abundant. Edible earth is sold in the day. This is the method mostly used in the English Professor Humphrey, of Cambridge, has given some 
markets of Bolivia, and a kind which has an agreeable army in India. In Turkey, however, another mixture interesting deductions based upon these returns in an 
odor is much esteemed among the Peruvians. Ac- is generally used-known as " Dr. Hamlin'S, "  as this oration recently delivered before the Medical Society 
cording to travelers, the negroes of Jamaica have re- gentleman introduced it in 1848 with great success. It of London. 
course to clay only when there is a dearth of other consists of equal parts of laudanum, spirits of cam- The first requisite Tor longevity must be an inherent 
food, but they eat it without repugnance. On the con- phor, and tincture of rhubarb. Thirty drops of this quality of endurance, a something which is inborn and 
trary, the negroes of Guinea, transported to America, mixture may be given in a little water or on a lump perhaps inherited. It is noticeable that the phthisical 
seek an earth analogous to that which they have been of sugar. The diarrhcea is generally checked, and taint does not necessarily lessen the capacity for lon­
accustomed to, and, not always finding it, have re- great relief is also given to the vomiting and colicky gevity. Among 500 aged persons, phthisis appeared in 
course to pipe clay. . pains which are often present. The dosage may be fathers, mothers, brothers, or sisters of 82, that is, in 

In the kingdom of Siam the women and children are doubled if necessary. This remedy also should be about 17 per cent. In one case both father and mother 
clay eaters. In Java, says Labillardiere, they make a continued for a day or two in gradually diminishing were phthisical. 
sort of cake out of a ferruginous clay which the men dosage. The diet should be rice, soup, toasted bread, A second requisite for long life is freedom from ex­
eat when they wish to become lean, and which the and fermented milk (matzoon). posure to casualties. It is on this ground, in part, that 
women use during pregnancy. It is an object of com- (b) True cholera. Here we find cramps, colicky more women than men reach extreme age. Other 
merce in Annam and Tonkin. pains, vomiting, and diarrhcea. The stools may suc- reasons, 'however, are, perhaps, a greater natural 

It is a question here, then, of a widespread habit, that ceed each other at intervals of from ten minutes to vitality, since even in early life the mortality is less 
we find in all latitudes, from the equator to the polar several hours. In India calomel is used in this stage, ' among females than males. It does not seem to be 
regions-in Guiana, New Caledonia, Siberia, and Terra in hourly doses of ten grains, till the stools present proved by the data collected that short and small 
del Fuego-and one that has been preserved among their normal color and odor. This remedy is not much men and women have any' advantage over those who 
some of the descendants of the Portuguese navigators. used in Con8tantinople, where " Dr. Hamlin's No. 2 are taller and larger. The average height of old Eng­
" There are still women in Portugal, " says Guibourt, " Mixture, " as it is called, has worked charmingly. It lishmen is 5 feet 6 inches, that of women 5 feet 3 
who delight to eat the red BoucaroR clay from which consists of equal parts 'of laudanum, tincture of capsi- inches. 
the alcavozzas are made ;" and he adds : " I do not cum, tincture of ginger, and tincture of cardamom seeds. Professor Humphrey would limit . quite sharply the 
think that so widespread a custom has the effect Dose thirty to forty drops in a little water, given after changes whic:q normally occur in old age. '.rhey are 
merely of momentarily appeasing hunger, without a each movement. After the third dose both the quantitative rather than qualitative. There is a dimi­
result serviceable to nutrition. It is probable, on the , diarrhcea and vomiting are usually stopped. In this nution in material and force, with perhaps a slight in­
contrary, that the instinct of preservation has made stage sinapisms must be applied to the stomach, crease in the oily matter of the tissues ; all other 
known to these miserable peoples species of clays that abdomen, calves, and feet. Diet : rice water, crust changes are pathological. 
contain a certain quantity of organic matter derived wafers, chamomile tea. Among the most marked of senile changes are 
from vegetable detritus, and that this material contri- (c) Collapse. Here spirits are oU!-Q.oly sheet anchor. those of the bones. These lose in weight, but riot ne­
butes to sustain them in those moriths of the year dur- Brandy or whisky may 'oe given every half hour in cessarily in size; indeed, they may even increase in size 
ing which a more efficient food fails them. " This rea- tablespoonful doses. Sinapisms, hot bottles, etc. , are by a sub-periosteal ossification. The interior of the 
soning appears very plausible, and if the more moderate useful. The condition is one of the greatest gravity, bones becomes softened and filled with marrow ;  the 
use of edible earth has been preserved during years but by no means hopeless. Many are pulled through. walls become thinned. The ends of the bones are par­
of abundance, it is doubtless so as not to lose the tradi- (d) Reaction. As soon as the patient rallies, the ticulady affected in this way, and hence the liability of 
tion of it, and in order to remember a resource that treatment must be carried on entirely On general the bones to fracture at these parts. The alveolar pro­
may become valuable at a given moment. principles. After reaction has fairly set in, great care cesses waste away, so that in men above eighty the 

The Indians of the Dutch colonies of java and Su- must be taken to prevent a relapse or a typhoid con- number of teeth is only six, while in women it ' is but 
matra submit an edible clay to a pecul iar preparation. dition, which ma,y prove fatal. three. The cranium generally becomes thinner and 
They reduce it to a paste with water, separate all • , • I • lighter. In some cases, however, the skull walls are 
foreign matter from it, and spread it out in thin layers, actually increased in density and thickness by the os-
which they cut into small cakes and cook in a saucepan Practical Work ot· the ADlerican Dredglng Boat. at seous deposits on the 'interior of the brain case. 
over a charcoal fire. Each of these little cakes, which PaD.RDla. Contrary to a generally received view, the cartilages 
is r�lled up, looks like a piece of dry bark. The color A friend in Colon writes as follows : The Nathan Ap- of healthy old people do not calcify and harden, but 
is sometimes that of slate and sometimes brown. The pleton, of the American dredges, which has been at remain elastic. They, however, undergo some atrophy, 
clay is also sometimes formed into rudely modeled work for some six weeks past in the cut at Gatun for which accounts for the decrease in height. 
figures of men and animals. This singular food has a the deviation of the Chagres River, has shown what In the same way Professor Humphrey believes that 
slightly aromatic flavor that offsets its earthy taste.- can be done in the way of canal cutting. This dredge calcification of arteries is not a process normal or com-
Science et Natu1·e. is now removing and depositing on the bank about mon in advanced age. Among 382 returns relating, to 

.. 4 • I � 3, 000 meters per day of hard clay and marl, mixed in the pulse, it was found incompressible in only 72. In 
Treatment of Cholera. some places with coral rock. The Belgian dredge 362 returns, the arteries were found knotty in only 40. 

Dr. Mankan G. Dadiraian, of New York, formerly which had been at work previously was a source of We cannot, however, place very much dependence 
of Constantinople, Turkey, gives the following in the annoyance on account of its almost daily breaking of upon such data. 
Medical Record: machinery, and incapacity otherwise, . the work being The rate of the heart beat in old age has been said by 

That most estimable gentleman, Dr. Cyrus Hamlin, a matter of haste. She was about six months in remov- some physiologists to be increased, by others to be di­
who spent forty years in Constantinople, and who ing as much as has been done by the Appleton, her minished. The Collective Investigation shows that 
had a wide and interesting experience in different capacity being but 450 meters per day against 3, 000 of there is not much change. From the age of 80 to 90 it 
epidemics, says in his book : " If you prepare for it the American. In the case of the American dredge, averages 73-74 in men, 7B-79 in Women. The respira­
(cholera), it will not come. I think there is no disease the deposit is discharged directly on the embankment, tions are a little incr!;lasedjn.,Jrequency, especially in 
which may be avoided with so much certainty. But whereas the Belgian delivers in a scow, and tha ' s women. Urinary roubles are a well known source 
providential circumstances, or the thoughtless indis- turn is Ilgain emptied of its contents by being placed of discomfort and suffering among old people. They 
cretions of some member of a household, may invite between a double hull dredge, Ol� in American terms a do not, however, necessarily attend the decline of life. 
the attack, and the challenge will never be refused. " catamaran. This dredge is also fitted with revolving Among 157 males from 80 to 85 years of age, only 6 had 
The greatest danger lies in the contact with choleraic buckets, as are the others, and then the labor of dis- any disease of the prostate or bladder. In the next 
discharges. This danger is greater than that of con- charging through a pipe to the embankment com- half decade, however, the proportion was greater. 
tact with the patient himself. To avoid this danger mences. In old people wounds are known either to heal 
the stools should be thoroughly disinfected, and the The number of men employed upon each of the abov� rapidly or to slough. The reparative process is often 
closets where they are emptied should receive a tho- is as large as upon the American. The latter has no as rapid as in the young. 
roulW charge of the disinfecting agent. The disinfect- tugs or scows, which are needed for the former, and Sir Henry Thompsor�' in a recent article (''.'1 " Diet in 
ants that are always kept in the houses of Europeans one can but note the great difference of expense in run. Relation to Age, " has called attention to the harm that 
residing- in Alexandria are as follows : First, two parts ning them, and doing a small amount of work, agains� comes from attempts to over-feed old people. They 
of carbolic acid and one hundred parts of water; the large amount done by the American, at a light are injl1red, he truly says, by the solicitous relatives, 
second; twenty parts of ferrous sulphate and one hun- running expense. . : ' 1 who think that in feeding there is sure help fOl' the 
dred parts of water; third, one part of chloride of There is no doubt but that there will be plenty of places I waning strength. The old need a light diet to corre­
lime a

. 
nd ?ight �arts of w�ter. �ither One Of

. 
these I �here the Bel�ian dredgc:s w�l ,  be ma?e available, but spond with �h � .lessened wor� and slower nutritiOD Mld 

may be maed wlth the deJecta. lJl the proportIon of lJl the present 1J11ltMlOO tUlle 15 an obJect, as that par1l waste-6't theIl' tlSsues.-Hea�ccU ReCQra. ' 

© 1885 SCIENTIFIC AMERICAN, INC



AN ENGLISH MILITARY RAILWAY. others, there are four painting machines, which do the 
The English army has succeeded in establishing a work of 60 painters. Three thousand ears and 93 miles 

portable railway on several points of the Bolan Pass. of road are produced each month. 
This railroad is of the Decauville system, formed in The rapid development of the Decauville works made 
sections of small steel rails, which can be put down or it necessary to build a village for the accommodation 
taken up very quickly. This ingenious railway-which of the workmen, or rather a little city, we should say, 
has been used considerably for work on the Panama for there i� even a 'theater here. The comfortable 
Canal and for the transportation of sugar cane in Aus- houses, sut:rounded by gardens, are rented to the work­
tralia and Java-has become the indispensable means men for 6, 8, 10, or 12 francs a month, a deduction be-

railroad in the United States to be constructed for the 
transportation- of stone from his quarries on Crum 
Creek to his landing on Ridley Creek, in Delaware 
County, Pa. , a distance of about 1 mile, It continued 
in use for 19 years. Some of the original foundations, 
consisting of rock in which holes were drilled and after­
ward plugged with wood to receive the spikes for 
hoiding the sleepers in place, lllay be seen to this day. " 

. . . � . 
of transport in all wars. It is at present being used in tng made in proportion to the number of children or Sllver-A.luDllnuDl A.lloys. 

Tonquin and Madagascar by the French army, and is the number of years that a tenant remains, so that Aluminum and silver make handsome white alloys, 
also being used on the Red Sea by the Italian army. after a certain time the tenant ceases to pay rent. If which, compared to those from pure aluminum, are 
When the Russian government commenced the war in he becomes disabled by old age, the treasury of the so- much harder, in consequence of which they take a 
Turkestan, in 1882, it bought one hundred versts, or I ciety for mutual assistance pays him a small annuity. much higher polish, and at the sam0 time they are pre­
about 66 miles, of the Decauville railroad, which Gen. The bakery furnishes bread at a price below cost. The ferable to the silver-copper alloys for the reason that 
Skobeleff used with great success for the transporta- savings bank of the establishment pays interest to they are unchangeable in air, and retain their white 
tion of potable water and for all the provisions for his workmen who wish to save. The Committee of Re- color. It has been proposed, therefore, no longer to 
army. This railroad was taken up as the army wards gives prizes to those who invent improvements alloy the world's coin with copper, but with aluminum, 
marched wMl'"l'tl'd;- sians , . . ry;--- -- - -- -�--------___ -f-l!ilii.J:· lh...-IUakt'B_..tb!lm far more durable, ap.d. even after. a 
recently, in Afghanistan, the little railway appeared at There is much more to be said about this philan- long-continued use they retain their white color. Ex-

ENGLISH MILITARY RAILWAY BUILDING IN INDIA. 

the . advance posts, and was described to the English thropic undertaking, but we hope to return to the sub­
army by the officers who watched the operations of ject at some future time.-L'Ill'ustration. 
the Afghans. An order for a similar apparatus was .. 4 . ,  .. 
given by the English government to M. Decauville, di- The First Railroad In America. 

rections being given that the road should be of the In the course of a paper read before the Franklin 
same type as that furnished to the Russians. The ob- Institute, bearing the title " Transportation Facilities 
ject of this was, probably, that any sections of road of the Past and Present, " Mr. Barnet Le Van corrects 
which might be captured from the Russians during the the commonly received statement that the Granite 
war could be used by the English. In this last order Railroad, built at Quincy, Mass. , in 1827, by Gridley 

, , there was one problem which was very difficult to Bryant, for transporting stone for the Bunker Hill 
solve : all the material had to be carried by elephants, Monument from the granite quarries of Quincy, was 
and they wanted a locomotive. M. Decauville had the the first ra11road-built in the United States. On this 
locomotive made in two parts, the larger of which point he presents interesting testimony to prove that, 
weighed only 3,978 pounds, the greatest weight that an far from being the first, the Granite Railroad was 
elephant can carry. really only the fourth in order of precedence in the 

'fhis episode of the Anglo-Russian conflict, illustrated United States. We quote from that portion of the 
in the annexed cut, is a great conquest for our national paper relating to the subject as follows : 
industry, for the works of M. Decauville are at Petit- .. Railroads were also first introduced in Pennsyl­
Bourg, that is, in France, and only an hour from Paris. vania. In September, 1809, the first experimental 
They cover about 20 acres on the bank of the Seine, track the United States was laid out by John Thomson 
and adjoin the P. L. M. The great . hall is 525 feet (the father of John Edgar Thomson, who was after­
long by 525 feet deep. The material is brought in at ward the President of the Pennsylvania Railroad Co.), 
both ends (at one end the rails and steel for the road, Civil Engineer of Delaware County, Pa. , and con­
and at the other end the sheet metal and iron for the structed under his direction . by Somerville, a Scotch 
cars), and the manufactured products are taken out at millwright, for Thomas Leiper, of Philadelphia. It was 
the middle, loaded in the cars of the P. L. M Co. In 180 feet in length, and graded 1� inches to the yard. 
July, 1884, the works of Petit-Bourg attained their The gauge was 4 feet, and the sleepers 8 feet apart. 
greatest development, with a thousand workmen, and The experiment with a loaded car �as so successful 
3150 machines, which do the wark o! 3,000 men. Aniong ,tha.t Leiper in the saine year caused the 1irst practical 

periments on a vast scale were for this purpose insti­
tuted in European countries, but for some reason or 
other it appears that the silver-copper alloys were re' 
tained. According to the quantities of aluminum 
added, the alloys possess very varying physical charac­
teristics. AI), alloy consisting of 100 parts aluminum 
ana 5 parts silver differs hut little from the pure 
aluminum, yet it is far harder and assumes a higher 
polish. An alloy consisting of 169 parts aluminum and 
5 parts silver possesses a very remarkable degree of 
elasticity, and has therefore been recommended for the 
manufacture of balani:le springs for watches and dessert 
knives. An alloy composed of equal parts of aluminum 
and silver rivals bronze in hardness. 

.. 4 . ' " 
Heat Nece8sary Cor Electrical Conductivity. 

A paper was recently read before the Paris Acade­
my of Sciences on the electric conductibility of 'solid 
mercury and of pure metals at low temperatures, hy 
MM. Cailletet and Bouty. From numerous experi­
ments made with me.r.cury, silver, tin, aluminum, wag­
nesium, copper, iron, and platina, the authors con­
clude that the electric resistance of most pure metals 
decreases regularly when the temperature is lowered 
from 0 deg. to -123 deg. , and that the coefficient Jf vari­
ation is apparently much the same for ,all. It seems 
probable .that . tile resistance would become extreJDely 
slight . at. temperatures lower .than,-200 deg. , although 
this point bas not yet been practically tested. 
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ENGINEERING IlfVENTIONB. 

A steam engine has been patented by 
Mr. Benjamin C. Waite, of Brooklyn, N. Y. This in· 
ventton relates to engines having two pistons in one cy­
linder, their movement to be in opposite directions, and 
both connected to the same crank shaft, the object be· 
ing greater simplicity of construction and economy of 
operati<'n, whether the power in nse is the full or only 
the partial capacity of the engine. 

A car brake and starter has been pat­
ented by Mr. Johann H. Muller, of Gravesend, N. Y. A 
lever is pivoted at its center at each side of the car be­
tween the wheels. with slides on the ends of the lever 
with brake shoes pivoted thereto, in connection with 
which springs are so arranged as to be brought in ten­
sion by the action of the brake shoes in such manner 
that their power will be utilized in starting the car. 

An electric railway signal has been pa­
tented by Mr. Albert G. Warren, of Mayesville, S. C. 
It consists of a construction for making a continuous 
circuit through a train, in combiuation with keys, a 
battery, and bell to enable the engineer to be signaled 
by the conductor from any part of the train, and to 
automatically transmit a signal to the.-conductor should 
the-train break. 

A marine engine governor has been pa­
tented by Mr. Aspinwall Fuller, of New York city. It 
is made in two parts, connected by a pivoting bolt, a 
clamping bolt, and a slotted quadrant, wTlere!ly the 
gO¥emor can be readily adjusted to operate when the 
vessel is loaded more heavily at one end than at the 
other, the invention being an improvement on a former 
patented invention of the same inventor. 

A locomotive engine has been patented 
by Mr. James A. Longridge, of Westminster, England. 
Where the weight of the boiler Is distributed on ad­
jacent bogie frames by a balance beam, the point of sup­
port' on one end of the balance beam is made as a 
ball and socket or unIversal joint, with other novel 
features, to facilitate the passage of the engiue round 
sharp curves, and to avoid undue strains by changes of 
gradient or inequalities in rails. 

• • •  
AGRICULTURAL IlfVENTIONS. 

A plow has been patented by Mr. ChitS. 
D. Adams, of Geneva, Ga. Combined with the beam 
and its curved foot bars is a curved bar pivoted to the 
clip and having an arm and a brace bolted to the foot 
bars of the shovels, making a plow which can be eaBily 
adjusted for one or two horses, or as a cultivator, and 
its draught easily arranged. 

I . ' 
KISCELLAlfEOUS INVENTIONS. 

A scissors sharpener has been patented 
by Mr. James W. Hilton, of New York city. It consists 
of a longitudinally grooved block with beveled ends 
and having angular grooves, with a triangular fill hav­
ing one wide and two narrow sid es and fitting in the 
grooves of the block. 

A hand strap for cars has been patent­
ed by Mr. James McManus, of New York city. It is 
made with the bend of its hand loop rounded and stiff­
ened by a rigid rod haviug its ends bent upward, 
whereby the hand loop will be kept open and in proper 
shape to be conveniently grasped. 

A pneumatic tool has heen patented by 
Mr. James S. McCoy, of Brooklyn, N. Y. It is for 
:working in stone and other purposes, and a current of 
air or steam forced into the tool causes a piston or 
striker to deliver rapid blows upon a rod or bar to the 
outer end of which the cutting point is attached. 

A chair commode has been patented by 
Mr. Barney Rubenstein, of East Saginaw, Mich. This 
invention provides a light and easily moved chair for 
especial convenience in the sick room, calculated to 
prevent the escape of foul air. 

A churn has been patented by Mr. 
James M. Champe, of Litchfield, III. The dasher con­
sists of a cone with fiange, perforated with a series of 
holes, a rod passing through the lid from the cone for 
working the dasher, when the milk passing back and 
forth throngh the holes is violently agitated. making 
butter in a short time. 

A safety lock for spindles on jennies 
has been patented by Mr. Michael Furst, of Brooklyn, 
N. Y. This invention covers a novel constrnction and 
arrangement of parts for locking the spindles in such 
'manner that the machine cannot be started until the 
spiudle is in its proper place, thns obviating a c )mmon 
cause of accidents. 

A calculator has been patented by 
Messrs. William B. Kennedy and Watson M. Nesbit, of 
Silver Reef, Utah Ter. A rotating disk is so combined 
with a numbered dial, a slate being also attached to the 
device, as to make a convenient mechanical calculator 
for nse in teaching the fundamental rules of arithmetic 
to children. 

A traveling emery wheel for card grind­
ers has been patented by Mr. Joseph H. Loudon, of 
Westerly, R. I. It is a grinding wheel so mounted on a 
shaft as to turn and slide longitndinally thereon, and 
having an adjustable hub to take up the wear, the wheel 
being capable of nice adjustment and fit on the shaft 
without impeding its longitudinal movement. 

A wagon brake has been patented by 
Mr. Adam M. Garman, of Sinking Creek, Va. Bent 
rods are pivoted to the axle, with hooks at their ends 
to bear upon or hng the wheel tires, and there is a rod 
operating chain looped through a ring or apertnre of an 
upright on the axle, the device being applicable for 
locking the wheels of all vehicles running on wheels. 

.pring motor has been patented by 
Mr: William H. Ostrander, of Newburg, N. Y. The 
de, ;c" combines several springs and leyers, which can 
be nsed separately or together according as more or less 
power II! reqnired, making a construction convenient 
for use to drive coffee and_spice mills, sewing machines, 
and other light machinery. 

An advertising medium has been pat­
ented by Mr. William C. Rogers, ot New York clty. 

j'titufifi t J-mtritau. 
Combined with a plaqne having advertisements o,! its be depressed below the cream, and the latter withdrawn 
face. a clock is held in the middle of the plaqne, a without affecting the milk. 
wire held on the clock casing back of the plaque form- A pipe system having auxiliary leakage 
ing legs for snpporting the device, and the advertise- condnit has been patented by Mr. Conrad Lntomski, of 
ments surronnding the dial. Pittsbnrg, Pa. It is more especially designed fornatn-

A bran duster has been patented by ral gas and oils, and combined with the main pipe 
Mr. Joseph W. Wilson, of Brookville, Kan. This in- joints are casings with chambers which receive the leak­
vention covers a special construction and arrangement age, and an auxiliary pipe to carry off the leakage to a 
for more effectively rubbing the fionr off the bran as point of dischar[:e, the joint casings also having a ten­
the latter is passing down throngh the machine, the in- deucy to stiffen and strengthen the joints of the pipe. 
vention being an improvement on a former patented An apparatus for burning and prepar-
invention of the same inventor. ing plant beds has been patentedoby Mr. James H. Hor-

A scraper att.achment for removing cal- ner, of Oxford, N. C. It consists of a furnace with a 
ciminE' and the like from ceilings has been patented by fiue laterally extended therefrom which may be rested 
Mr. Himan C. Dexter, of New York city. Combined lIat upon the ground, the fiue being being bottomless, so 
with a stick is an inverted umbrella-like receptacle the heat will be directed in close contact with the 
which can be held directly below the part of the ceiling ground surface, to destroy insect life, weeds, etc., near 
being scraped, so that the scrapiugs must drop therein the surface, aud thoroughly pulverize the soil. 
and will not soil the fioor. A stove has been patented by Mr. Alex-

A padlock has been patented by Mr. ander T. Young, of East China, St. Clair County, Mich. 
Samuel McCarter, of Lancaster, Pa. The invention Combined with the magazine of the stove is a ring held 
covers particular constructions and combinations of to move vertically therein, and downwardly projecting 
parts intended to make a simple and chcap lock, with prongs forming a basket to hold the coals, to be opened 
parts which may be interchangeably assembled to pro· and closed by raising and lowering the ring and prongs, 
duce finished locks which can be opened only by special with other novel features, whereby the quantity of coal 
keys. to be fed to the fire can be easily regulated. 

A machine for covering, measuring, and An angle indicator has been patented 
cutting off strips has been patented by Mr. William by Mr. Charles Schofield, of Chicago, III. It ie a weight­
Croal, of Brooklyn, N. Y. Thils invention consists iu ed or balanced pointer, with a gradnated disk for get­
the combination, with a cntter, of devices for covering ting a plnmb, level, or any angle, without adjusting; 
strips, rods, or wires, and a rotary feeding device, both the weights hang on inside of the cup, back of dial, or 
operated from the same shaft, the machine beingoadjust- disk, and it can be placed in a spirit level, straight edge, 
able to cut the pieces any desired length. or any other instrument, the weights being so adjusted 

A belt fastener has been patented by in the device as to prevent all vibration of the counter. 
Mr. George W. Southwick, of Stamford, Conn. It con- A brick press has been patented by Mr. 
sists of a plate with two or more teeth having longi- Hiram Lupher, of Tullahoma, Tenn. It is a simple du­
tudinal ribs on one or more of their faces, the ribs pro- plex contrivance of moulds, clay feeders, pressing rams, 
jecting beyond the upper edge of the teeth, so the belt and dischargers, to be operated by a pendulum lever so 
does not need to act as a fulcrum as in other teeth, and as to alternately press the bricks in one monld while 
its grain or fiber is not destroyed by-clinching the ribs. discharging them from the other, a brick being pressed 

A swing has been patented by Mr. John and another being discharged at each swing of the lever 
T. Dees, of Goldsborough, N. C. The swing frame has to which the power is applied. 
segmental tracks, and the swinging car has rollers on A gate has been patented by Mr. Geo. 
its bottom, there being a rocking elbow lever connected A. Barlow, of Hamilton, Mo. An angle lever is pivot­
with the wires or ropes by which the car is suspended, ed on the swinging end of the gate, a bar connecting 
making a very safe swing, which can be easily operated the lever with a hanger, with a rod pivoted to the 
and quickly stopped. hanger and having at its free end an eye forming part 

A device for opening doors has been of the top hinge, with a latch bar secured to the elbow 
lever, so the gate can easily be raised at its free end to patented by Mr. Samuel H. Law, of Brooklyn, N. Y. clear snow of other obstructions on the gronnd. The push bolt has a pivoted link, and there is a crank 

arm, operating wire and spring, whereby the catch bolt A machine for separating warp yarn 
of a door c .. n be pnshed back and the door nnfastened chains has been patented by . Mr. Andrew Mungall, of 
by operating the wire, making a device easily operated Manchester, N. H. It consists of a reciprocating comb 
and not liable to gct out of repair. or heck, with.one or more drawing and shaking rollers 

A quilting support for sewing machines and delivering rollers arranged for drawing the chains 
from boxes in which the yams are brought to the ma­has been patented by Mr . Joseph A. Coppock, of N or- (. hine or directly from the machinery of the dyeing, wash­wood, Ga. A frame is arranged to hold a sewing rna- ing, and pleaching apparatus, separating the single chine and pivoted to a snitable stand or support, so that chains and laying them in separate boxes or receptacles. a qnilt stretched upon a frame may be passed througb 

the arms of the sewing machine in position for stitch- A cartridge shell extractor for fire arms 
ing. has been. patented by Mr. Frank Rushton, ()f Provo 

A wheel harrow has been patented by City, Utah Ter. A lever is pivoted. on a cross pin in 
the shell chamber; and has at its end on each side a Mr. Thomas B. Fagan, of Van Wert, O. To the axle curved shoulder, against which the shonlders of ex­bar is pivoted a lever, the rear end of which is connect- tracting jaws rest, the latter mounted to tum on the ed by links with tooth frames, the forward . en� being cross pin, and arranged at the sides of the breech in arrange.d in position to be engaged by the drIver s fo�t, snch way that the shell cannot bind, and the extractors so that It may, when depressed, � hel� by a �atch SUIt- are not apt to break.-- _ __ ably arranged to be tnmed over It, WIth varIOUS other A well ' I '  I h b t novel featnres. -- ---� --- ·plpe C osmg c amp as ��n p� -

A lathe for wood turning and making ented by M�. Hab."e L. Aden, Jr., of Rls�ng CIty, 
. . Neb. Combmed WIth two grooved blocks h10ged to-polygonal for,:"s is the subject of two p�tents Issued to gether a shaft is held to tnm in the free end of one Messrs. De Witt C_ . and Spencer E •

. 
Smith, of S�. Paul, block, a chain or cord being secured to the rod and the Minn. The inventIOns cover speCl�1 constrnctIOns of free end of the other block, making a device for c1os­lathes fo� making many sided o?Jects,. such as stair ing the holes in well tubes that are provided to let the ne."'els, plano legs, �tc. , bei�g easll� adjustable to re- water now out of the npper part of the pipe, and Celve t1O�bers of different Sizes, qUICkly clamp them, 

prevent freezing. and readily remove them after the work is done. A • k t d h b t t d b 1\1 h b t t d b n In s an as een pa en e y r. A vest protector as een pa en e y 
k B W dh r ut' N Y A . k II ' . . . . 1 Fran . 00 onse, 0 lea, . . n In we IS Mr. Thomas S. Beals, of DetrOIt, MICh. ThiS a no."e supported on a base, and an elbow lever pivoted to attachment to protect the vest from wear or from bemg standards connected by one arm with the cover of the soiled, consisting of cloth or other �abric, either of t�e ink well, and so arranged that by a rest of the hand same material as

. 
the vest or otherWise, cut generally 10 holding the pell the ink well cover will be drawn back, the form of a StriP to extend np and :Iown the front, . or to allow the pen to be dipped in the ink, and when the over the most exposed parts, and which can be readily lever is released a spring acts to automatically close attached and remove�. . the cover. 

A carbon cuttmg machme has be�� pa- The manufacture of hydraulic cement tented Mr . Mathew Ega�, of Cleveland, O. ThIS 1Oven- forms the subject of a patent issued to Mr. John Dime­tion covers a constructIOn by which the carbons are low, of Post Oak Grove, Travis County, Texas. The simultaneously separated from Oll(: a.nother, and have all object of this invention is to utilize waste mineral or of the web by which they we� Jomed to�ether com- rejected hydraulic matter, as decomposed limestone, pletely rem�ved, also a �echamsm by ';hICh. the car- river deposits, clays, etc., by pulverizing or grinding bons are gUIded and carrICd . forward while be10g acted the calcareous material, the invention being an improve­on by the separating mechamsm. 
t 

ment on a former patented invention of the same in-
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Adverti3ements must be rece/"ed at publication qfflce 

as early as Thursday morning to appear in newt issue. 

Small High Speed Steam Yachts complete or in parts. 
Geo. If. Shedd, Waltham, Mass. 

Roofing Slate, best qnality, shipped to all sections itl 
any quantity. Jesse B. Kimes, Phlladelphta, Pa. 

Blake's Belt Stnds. The strongest and best fastening 
for Leather and Rubber Belts. Greene, Tweed & Co .. N. Y. 

Best Automati(, Planer Knife Grind�rs. Pat. Face Plate 
Chuck Jaws. Am. Twist Drill Co .• Meredith, N. H. 

Several large Paper Mills have adopted Volney W. 
Mason & Co.'s �'riction Pulley for driving their ma.­
chines. Providence. R. I. 

In these days of low prices and close competition the 
shrewd manufacturer takes advantage of any machine 
tbat lessem the cost of production. Forging sbops. cut­
lery manufacturers, tile and vise makers, agricultural 
Implement manufacturers, and many others are adopt .. 
ing tbe Beaudrll Power Hammer. as it does more work, 
with Jess expense for power and repairs, than any other. 
Beaudry & Cunningham, Boston, Mass. 

The " Improved Greene Engine " can be obtained only 
from the soZelmildml, Providence Steam Engine Co., R. I. 

Patent Elevators with Antomatic Hatch Covers. Cir­
cular free. Tubbs & Humphrey, Coboes, N. Y. 

One 00 x 48 Corliss Engine, in good order, for sale 
by Henry I. SneIJ, 135 North Third Street, Philadel­
phia. 

Cotton Factory, complete equipment, for sale. Ad­
dress W. W. Jenningll, Harrisburg, Pa. 

Astronomical Telescopes, from 6" to largest size. Ob­
servatory Domes, all sizes. Warner & Swasey, Clev� 
tand, O. 

Peerless Leather Belting. Best in the world for swift 
runulng and electric macbines. Arny & Son, Phila. 

" How to Keep Boilers Clean. " Send your address 
for free 88 page book. Jas. C. Hotcbklss, 86 John St., N. Y. 

The most complete catalogue of Scientific and Me­
chanical Books ever published will be sent free on ap­
plication to Muon & Co .. 361 Broadway. N. Y. 

Shafting, Couplings, Hangers, Pulleys. Edison Shafting 
Mfg. Co .• 86 Goerck St., N.Y. Send for catalogue and prices. 
Air Compressors, Rock Drills. Jas. Clayton, B'klyn,N.Y. 

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

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

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

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 

States for more than one year, It may stili be patented in 
Canada. Cost for Canadian patent. $40. Varioue other 
foreign patents may al80 be obtained. For Instructions 
address Munn & Co., SCIENTIFIC AMERICAN patent 
agency, 361 Broadway, New York. 

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

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

Nickel Plating.-Sole manufacturers cast nickel an­
odes, pure nickel salts, polishing compositions, etc. Com­
plete outllt for plating, etc. Hanson, Van Winkle & Co. 
Newark, N. J . •  and 92 and 94 Liberty, St., New York. 

For Steam and Power Pnmping 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. F. Blake Mfg. Co., 44 Washington, 
St., Boston ; 97 Liberty St., N. Y. Send for catalogue. 

Supplement Catalogue.-Persons in pursnit of infor­
mation of any special engineering, mechanical, or scien­
tlllc subject, can bave catalogue of contents of the SCI­
ENTIFTC AMERICAN SUPPLEMENT sent to them fre ... 
The SUPPLEMENT contains lengthy articles embraCing 
the whole range of engineE'rlng, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 

KnotS, Ties, and Splices. By J. T. Burgess. A Hand­
book for Seafarers and all who use Cordage. 12mo .. 
cloth, Illustrated. London. 1884. Sent, postage prepaid, 
on receipt of 15 cts., by Munn & Co., New York. 

Send for catalo.!(ue of Scientific Books for sale by 
Munn & Co., 361 Broadway, N. Y. Free on application. 

C. B. Rogers & Co., Norwich, Conn., Wood Working 
Machinery of every kind. See adv., page 62. 

If you want Engines, Boilers, or Machinery of any 
kind, send your address to Henl'f I. Snell, 135 North Third 

A painte r's scaffold has been pa ented ventor. 
by Mr. William T. Howes, of White Heath, III. It con­

A lamp is the subject of two patents is- Street, Philadelphia. sists of a frame with a seat, and having a pivoted pul­
ley block, with clamps, pnlleys, and ropes, and levers 
attached to the pnlley block for fastening the ropes 
which hold the frame, so the operator can easily raise 
or lower himself to any place on the side of a house to 
which the device is attached. 

A music leaf turner has been patented 
by Mr. Thomas H. Hathaway, of New Bedford, Mass. 
The music rack is suppoMed by a standard with a suita­
ble base, in connection with which is a foot lever 
whereby the frame is swung from the right to left hand 
side of the rack or desk, metal clips on the uppermost 
leaves being held by magnets so as to properly hold and 
release the leaves. 

A steam boiler has been patented by 
Mr. Benjamin F. Wright, of Oneida. Kan. This inven­
tion covers an improvement on a former patented in­
vention of the same inventor, whereby the gases, smoke, 
and heated air are driven directly throngh the water 
withont the aid of fines, to prevent loss of heat, promote 
the rapid generation of steam, and obviate the escape 
of sparks. 

A creaming can has been patented by 
Mr. George W. Millner, of Charlottetown, Prince Ed­
ward Island, Canada. Combined with a Can is an ar­
rangement by which a tube may be held in position 
therein, with its npper end above the surface of the 
milk, and when the cream has formed the tube may 

sned to Mr. Charles Pabst, of Philadelphia, Pa. This Cnrtis Pressnre Regulator and Steam Trap. See p. 12. 
invention covers a combination of a lamp for burning Iron and Steel Drop Forgings of every description. 
kerosene, with standard, refiector, and smoke bell, so Billings & Spencer Co., Hartford. Conn. 
arranged as to be convenient in nse, simple in constl1lC- Chncks-over 100 different kinds and sizes in stock. 
tion. easily adjnsted on its support, and omamE'ntal in Specials made to order. A. F. Cushman, Hartford, Ct. 
appearance. The lamp may also be made double, to be Crescent Steel Tnbe Scrapers are made on scientific held on a standard, hung on a wall, or placed on a table prinCiples. Crescent Mfg. Co . •  Cleveland, Ohio. 
or other support. 

-- -- -- --- ---- --�--� -- -
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The Improved Hydranlic Jacks, Punches, and Tube 
A knotter for grain binders has been Expanders. R. Dudgeon, 24 Columbia St., New York. 

patented by Mr. Edward Ebi, of Cedar Rapids, Iowa. It Friction Clntch Pnllevs. D. Frisbie & Co., Phila. 
is designed to be attached to the platform of a reaper 
beneath a low platform which serves as a binding table, 
and which is connected at its forward edge with the 
platform by an inclined apron, being made in such a 
manner as to occupy but little space, and be thus 
adapted for use on the ordinary sweep or table rake 
reapers. 

A barrel has been patented by Mr. 
James Cosgrove, of Flatbush, N. Y. The blank for 
making the barrel is formed of paper with two or more 
re-enforcing strips of veneer incorporated therein trans­
versely to the barrel, lateral triangular incisions ex­
tending to the strips, the hoop being made of alternate 
layers Of paper and veneer rolled to a fiare or taper, and 
the head of two or more layers of paper or strawboard 
with a re-enforcing rim or veneer or stiffening material 
incorporated between the layers at the edges. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See lllus. adv., p. 94. 

Economy Belting. A new article for driving belts. 
Send for circular. Greene, Tweed & Co., N. Y. 

Wanted.-Patented articles or hardware specialties til 
manufacture on contract or to manufacture and place 
on the market. E'Irst-c1ass facilities. Correspondence 
solicited. Address Hull Vapor Stove Co., Cleveland, 
Ohio. :. -

" Wrinkles in Electric Lighting," b y  V. Stephen ; 
with Illustrations. Price, -$1.00. E. & F. N. Spon, New York. 

" 1b Mechatlic8. "-When needine: Twist Drills, ask 
for " Standard," or send for catalogue to Standard Tool 
Co., Cleveland, O. See page xl., Export Edition. 

Wood Working Mllchinery. Full line. Williamsport 
Machine Co., .. LImIted," 110 W. 3d St., Wllltam8port, Pa. 

© 1885 SCIENTIFIC AMERICAN, INC



AUGUST 15, 188S.J 

its 
HINTS TO CORRESPONDENTS. 

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

ReCerences to former articles or answers should 
give date of paper and pa�e or number of question. 

Inquiries not answered In reasonable time should 
De 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 InCormatlon 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 perform 
such service without remuueratiou. 

Scientific American Supplements referred 
to mar be had at the office. Price 10 ceuts each. 

ltIlneraJs sent tor examiuation should be distinctly 
marked or labeled. 

(13) C. B. B. writell : 1. Supposing an 
induction coil of 24 inches length by 1J14: inches In 
diameter in the core, primary No. 12 silk covered wire, 
in two layers, secoudary No. 36; the whole most care­
fully insulated with paraffine paper and hard rubber. 
How many cells of battery could safely be used on this 
coil? Bichromate single lIuid, two carbons and oue 
zinc to each cell, plates 4�x9. A. 2 or 3. 2. Would 
the primary or the secondary wire be most likely to 
suffer from too high battery power? A. Neither wire 
will be injured, but the insulation of the secondary 
wire might be ruptured with too great a current. 3. 
A well known work on electricity recommends, after 
making the core of an :induction coil of best an· 
nealed iron wires, to heat the core to redness in a 
charcoal fire and allow it to cool as the lire goes out. 
What would be the difference in effect between a core 
thus treated and one not heated? A. You get the best 
results from the annealed wire, because it is more 
readily magnetized and demagnetized. 

(14) F. C. A. asks: 1. What size of Edi· 
son incandescent, lamp would be necessary to furnish 

(24) G. F, H. asks (1) if the dynamo de· 
scribed in No. 161 of the SUPPLEMENT is suitable for 
nickel or silver�electro-plating or not, and how to pro­
portion a machine of the same kind, of double or treble 
its given size? A. The dynamo referred to will answer 
for electro-platiug, but it would be better if it were 
wound with coarser wire, say No. 12 for the armature 
and No. 10 for the magnet. In making a larger machine 
for electro-plating, folio" the generallProportions given, 
and you cannot go far wrong. 2. The best forms of 
battery for working on a closed circuit, suitable for 
burglar alarms, .etc. ? A. The ordinary gravity battery 
will answer your purpose. 

INDEX OF INVENTIONS 
For which Letters Patent oC the 

United States 'Were Granted 

--;'�����;-=;;:--;::;:jJ;�;:��;::;;;:;:�a�li�g�h�t;.e�qual � pow.!'r to an ordinary gas burner? A. 
(1) G. H. H.-We fear that your IS kllown as 15 candle power lamp. 2. Where 

July 28. 1885, 
AND EACH BEARING THAT DATE. 

remedy for nearsightedness lies in the nse of suitable can the lamps be obtained, and probable pricer A. 
glasses. From the Edison Electric Lamp Company, East Newark, 

[See note at end of list about copies of these patents.] N. J. We cannot quote price. 3. How many small bi-
(2) J. G. C.-Opacity is supposed to be chromate of potash elements-.half pint size-would be 

due to the rellection of light by particles or atoms <ef necessary to sustain such a lamp for say four hours? 
matter not in absolute contact or fusion. Transpar- A. A large number, probably from 75 to 100. 4. How 
ency is never perfect, but is believed to be due to the many Bunsen elements of a given size would be re­
chemical fusion or union of the atoms composing the Quired for the sanIe purpose? A. About the same. 5. 
mass. Size of copper wire for connections? A. No. 8 or 10. 

Abdominal supporter, ¥. M. & J. H. Werum . . . . . .  323,003 
Advertising device, automatic, E. Mason . . . . . . . . . .  323,176 
Advertising medium, W. C. Rogers . . . . . . . . . . . . . . . . .  323,210 
A lignlng Instrument, R. Garich . . . . . • • . . . .  " . . . . . . . .  322,921 

Ama.iJl:amator, cylindrical, J. W. Hilton . . . . . . . . . . . . 323,148 
(3) H. S.--The water level of a mine 

Is the level at which natural drainage takes place. It 
has uo relatiou to the sea level. 

(4) H. B. H.-An air jet in a chimney 
has no value unless uuder cousiderable pressure, aud 
of similar arrangemeut to the exhaust jet of a loco­
motive. Th� mere cutting of a hole for the admissiou 
of cold air by the draught of the chimney ouly lessens 
the strength of the draught, as it is the lighter gravity 
of the heated gases that constitutes natural draught. 

(5) H. S.-For a stone jar filter, cover 
the openiug Of the faucet on the inside with a perfor· 
ated pure tin plate, or attach to the faucet a block tin 
tube perforated with small holes, extending across the 
bottom of the jar. Then fill with small clean gravel 2 
inches deep, and a layer of coarse sand 1 iuch more ; 
then a layer of pulverized charcoal which has been 
washed ou a .ieve to clear it of dust, 2 inches thick, on 
top of which a layer of clean sharp sand 2 inches 
thick and a layer of liner sand 1 inch thick on top, mak· 
iug in all 8 inches in depth. All the material should be 
washed clear of mud aud dirt previous to packiug in 
the filter. • This lIl8y be done on two sieves of di1ferent 
grades, so that the line sand may be separated from the 
coarse. 

(6) E. H. B. asks for a paste or cement 
very adhesive and pliable when dry, to repair cotton 
grain sacks. A. Try one of the following: Pure gntta 
percha dissolved in benzine or benzole, or a good 
qualiQ!_of common g1ne dissolved in water� inthe usual 
way, with the addition of about ten per cent of glycerine. 
See also list of cements in SUPPLEMENT, No. 158. 

(7) A.-You will find microphones de· 
scribed iu the back numbers of the SUPPLEMENT; but 
no microphone will answer your purpose. They will 
not magnify or intensify the souud. Better have two 
telephoue receivers, and rplace one at each ear. This 
will more than double the effect of the telephone. 

(8) W. W. Q. asks (1) the best battery 
for silver and gold plating? A. Use Smee battery. A 
gravity battery or a Dauiell's battery will answer very 
well. 2. The best method of preparing silver solution? 
A. Consult SUPPLEMENT, No. 310, for information on 
solutions for electro plating. 3. Is there any way of 
exterminating roaches from a kitchen? A. Use Per · 
sian insect powder freely, or phosphoric paste. 

6. Should the elements be coupled for quantity or for 
intensity? A. For iutensity. 7. Probable cost per 
month for rnnning said light? A. It would, of course, 
depend upon.the cost of materials, which is variable. 
In any event, it would cost much more than gas or any 
other known light. It is not economical to operate one 
Edison high resistance lamp by means of batteries. 
They can be used economically only in the large sys· 
tern, where a number of such lamps are connected in 
multiple arc. 8. Which requires the most power-to 
run two machines exactly similar, at a speed of 1,000 reo 
volutions per minute, or to run one of them at 2,000? 
A. It would require the most power to run one of the 
machines at high speed. The power required to run a 
machine increases as the velocity. 

Asphaltic tiling and paving material, J. Rice et aL 322,9'70 
Atomizer. J. F. Corbly . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  322,908 
Awning window. W. H. Jolllil"e . . . . . . . . . . . . . . . . . . . . . . 322,338 
Axle box, car, W. S. Schroeder . . . . . . . . . . . . . . . .. . . . . .  323,216 
Axle lubricator, W. Cole. Jr . . . . . . . . . . . . . . . . . . . . . . . . .  322,905 
Backing, plowing, and gilding press, combined, T. 

Freeman . . . . .  . . . .  . . . .  . • . .  . . . .  . .  . .  . . . . . . .  . . .  . .  . . . . . . 322,313 
Bag. See Mall bag. 
Bag holder and truck, combined, C. Hatz . . . . . . . . . .  323,141 
Bait, trOlling, W. D. Chapman . . . . . . . . . . . . . . . . . . . . . . .  323,111 
Baling press alarm attachment, J. L. Hall . . . . . . . . .  322.926 
Barrel, J. Cosgrove . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . .  322,910 
Barrel making machine, F. Andrew . . . . . . • . . . . . . . . .  32;;,25.1 
Barrel making machine, D. Murray . . . . . . . . . . . . . . . . .  322,960 
Basket, folding, E. Kilborn . . . . . . . . . . . . . . . . . . . . . . . . . .  323,339 
Bed bottom, spring, T. l>'lagler . . . . . . . . . . . . . . . . . . . . . .  32J,309 
Bed clothing, device for elevating and suspend· 

lng, A. W. Bohaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,265 
(15) E. K. writes : I want to make a bat· Bedstead, cabinet, S. S. Bradshaw . . . . . . . . . . . . . . . . . .  323,267 

tery as described in SCIENTIFIC AMERICAN of April 11, 
1885, and would like to be informed as to how strong 
the caustic potash should be. A. Use from 30 to 40 
per cent of caustic potash. 

(16) J. W. asks: Which pulls the most 
of two horses pnlling on a wagon, when one horse gets 
ahead of the other and keeps ahead, so the evener is six 
inches at one end iu advance of the other end, each 
hor�e pnlling the same distance from the center? A. 
If both horses go at the same speed, they must neces' 

Beehive. J. T. Shank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  322,982 
Beehive, W. H. Shirley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323.220 
Belt fastener, G. W. Southwick . . . . . . . . . . . . . . . . . . . .  322,988 
Belt hinge, E. C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  322,986 
Bevel, G. W. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,077 
Bevel and miter. S. S. Colt . . . . . . . . . . . . . . . . . . . . . . . . . . . 322,906 

Bicycle, J. G. Blount . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,289 
Bicycle, F. D. Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,066 
Bicycle. M. D. Rucker . . . . . . . . . . . . . . . . . . . .  » . . . . . . . . . .  322,9U 
Bin. See Flour bin. 
Bit. See Drenching bit. 
Bit stock, G. H. Packwood . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,198 

sarily pull alike, no matter what the position of the Blackboard. W. E. McKenzie . . . . . . . . . . . . . . . . . . . . . . . . 323,350 
evener may be. Block. See Pulley block. 

(17) J. W. asks how to construct a cheap I Board. See Blackboard. J,ap board. 
. Boat. See Ufe or other boat. 

medical battery. A. Consult the back numbers of the Boller cieaner, F. M. I>'orman . . . . . . . . . . . . . . . . . . . . . . . .  323,310 
SCIENTIFIC AMERIOAN and the SUPPLEMENT. Boiler furnace, steam, A. Donneley . . . . . . . . . . . . . . . .  323,124 

(18) V. S. Z. asks: Which is easiest Boiler furnace, steam, J. P. Tuttle . . . . . . . . . . . . . . . . . . 323,375 
Bolt. See Door bolt. drawn up a hill or incline plaue by horses-a wagon 

with, say, wheels 3 feet diameter or a wagon with wheels 
4 feet 6, axle friction relatively equal, and everything 
else equal ? A. The wagon with the larger wheels. 

(19) J. K. asks the best fish bait for 
perch, catllsh, and buffalo. A. Angle worms and min· 
nows for perch and catfish; for buffalo IIsh, wet cottou 
rolled in 1I0ur to make a fibrons dough that will remain 
on the hook. 

(20) A. M. asks the best way to braze or 
solder together two pieces of copper wire. In winding 
a dynamo, the joint shonld be no larger than the rest of 
the wire, bnt I cannot make a joint that will hoid, with-

Bolting reel, A. Heine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,143 
Book, black·leaf check, T. G. Cooper . . . . . . . . . . . . . . .  32J.276 
Boot or shoe last, E. S. Kingston (r) . . . . . . . . . . . . . . . .  10,600 
Bottle packing c ... e, C. H. Royce . . . . . . . . . . . . . . . . .. . . 323,212 
Box. See Match box. Toilet powder box. 
Box fastener, O. N. Brainerd . . . . . . . . . . . . . . . . . . . . . . . . 323.106 

Bracelet, H. E. Chadwick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  322,901 
Brake. See Car brake. 
Bran duster, J. W. Wilson . . . . . . . . . . . . . . . . . . . . . . . . .. . .  323,257 
Brick machine, W. H. Stewart . . . • • . . • . • • . • . . . . . • . . .  323,083 
Brick press, H. Lupher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,348 
Bridge gate, automatic, R. W. Hale . . . . . . . . . . . . . . . .  323,03<1 
Brush, tooth, W. R. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,305 
Buckle, W. D. Stratton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,1& 
Buckle frames, die for swaging, J. E. Kelsey . . . . . .  323,156 
Buckle frames, machine for making, G. R. Kel· ont making the wire so brittle as to break. A. File the 

(9) S. M. L. asks how to find the posi· ends of the wire to form a long scarf, so that when the 
tive or negative pole in a galvanic battery excited by a two ends are placed together, the diameter will be 
solution of sulphate of copper, zinc pole, and copper no larger than the rest of the wire. Rub np a little 
trough. A. The positive pole of a battery is on the ne· borax with water on a slate or porcelain slab until the 
gative plate, and the negative pole is on the positive mixture of the borax and water is of about the con. 
plate. The positive plate of a battery is zinc, the ne- sistency of cream; apply this to the contact surfaces of 
g .. tive plate is carbon, copper, or platinum. the wire, and fasten the ends of the wire together upon 

(10) J. G. W. asks: What metals (alloyed) I a piece of pumice stone. Apply some silver solder to the 
can be nsed for cocks to resist acid the longest? A. joint, und heat the wire with a blowpipe until the solder 
We kuow of nothing better than lead and glass. Cast 1I0ws. A joint thus made will be as strong as the rest 
iron is much used with lead seats. Also a hard com· of the wire, and no larger. 

sey . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,155 
Burner. See Vapor bnrner. 
Button, J. P. Noyes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,359 
Button, Noyes & Winans . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,358 
Button fasteners, machine for making and set· 

ting, F. H. Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  322,9'72 
Button fasteners, mechanism for feeding, F. H. 

Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  322,971 

position of tin and copper with lead seats. 
(11) F. W. W. asks : 1. Would the tele· 

phone made with U magnets, described in SUPPLEMENT, 
No. 142, work with No. 36 cotton covered wire? A. Yes. 
2. Would carriage bolts do for the soft iron cores? A. 
Yes. 8. Are the magnets clamped together with iron 
plates? A. With plates of brass or other non-magnetic 
material ; iron will not do. 4. If the ferrotype pi ates 
have been photographed on, does that affect their use 
for the telephone? A. No. 5. What is the best kind 
of wire .to use for a line wire? A. No. 12 galvanized 
Iron wire for out of door use, and No. 16 or 18 cotton 
covered copper wire for indoor use. 

(12) G. H. P. asks (1) if electricity can 
be made to run a boat, can it not be made to run a sew­
ing machine or scroll saw or a light turning lathe ? A. 
It'is common to run such machines by means of an elec­
tric motor. 2. Has there ever been invented an illectric 
motor that can be attached to a sewing machiue? If so, 
can they be purchased, where, and what the probable 
cost would be? If they cannot be bought, could an in· 
genious person manufacture one? A. Such a motor Is 
sold by the Electro Dynamic Company, Philadelphia. 
You will lind information on electric motors In the back 
numbers of the SCIENTIFIC AMERICAN and SUPPLEMENT. 
3. Has there ever been invented a spring motor or some­
thing similar to clock works for the purpose of running 
the above named machines? A. Many such motors 
have been invented, but none of them has proved prac­
tical, as it usually requires more time to wind up the 
spriug or weight and consumes more power than would 
be required if applied directly to the machine to be 
driven. 

Bntton or stud, J. J. Lindauer . . . . . . . . . . . . . . . . . . . . . . . 323,167 

Cab1e recorder, M. G. }1.,armer . . . . • • • • • • . • . . .  0 • • • • •• • •  322,918 
Cables, electric wueSt etc., underg:t:ound conduit 

for, W. Walter . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  323,241 
Calculator, Kennedy & Nesbit . .. . . . . . . . . . . . . . . . . . . . . 323,157 

(21) T. B. , Jr. , asks (1) how to make the Can open!)r, R. O. Misener . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,193 
compound to be used in the Grenet form of battery. in Capsule stripping device, J. Krehbiel. . . . . . . . . . . . . . . 323,159 
which it is only necessary to add water to produce the Car brake, C. M. Carnahan . . . . . . . . . . . . . . . . . . . . . . . . . . .  322,899 
exciting liquid. A. It is made by adding sulphuric Car brake. E. F. W. Muller . . . . . . . . . . . . . . . . . . . . . . . . . . .  322.959 

acid to pulverized bichromate of potash. 2. How are 
Car brake and starter. J. H. Muller . . . . . . . . . . . . ... . . .  323,3M 

the castings made. and what are they made of, in the 
Car coupltng, C. A. Anderson . . . . . . . . . . . . . . . . . . . . .. . . 322,887 
Car coupling, P. V. Cornils . . . . . . . . . . . . . . . . . .  , . . . . .. . .  323,278 

miniatnre toy engines?  It is more brittle than lead, and Car coupling, Hannay & Cowan . . . . . . . . . . . . . . . . . . . . . .  323,H2 
much whiter . A. Of type metal (lead and antimony) or Car coupling, G. F. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . .  323,154 
an alloy of tin and antimony. 3. Recipe for Javelle Car coupling, R. T. Morrison, Jr . . . . . . . . . . . . . . . . . . . .  323,195 
water. A. Consult SUPPLEMENT, No. 314. 4. In making Car coupling, C. L. Schulze . . . . . . . . . . . . . . . . . . . . . . . . . .  322,979 
a permanent magnet, would there be any gain iu attract. C ... coupling, E. E. Sell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323.001 
ive power if the piece i of steel was tempered aud Car coupling, W. Turnbull . . . . . . . . . . . . . . . . . . . . . . . . . . .  322,998 
magnetized at the same instant by being drawn to its Car coupling, J. H. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,242 

proper color while under the effects of a powerful 
Car hand strap, J. McManus . . . . . . . . . . . . . . . . . . . . . . . . 323,188 
Car step, T. Toney. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,236 

helix? A. It would be difficult to say what the result Car, stock, G. D. Burion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  322,89fl 
of such treatment would be. 

I Car, stock, Burton & Perkins . . . . . . . .  : . .  . . . .  . .  . . . .  . . .  322,89'7 
(22) In the SCIENTIFIC AMERICAN of Cars, window for street railway, R. L. Omenset· 

Jul! 18 (qnestion 46), S. J. H .. 
asks for some means �y car�':�·�iii��·,;,;��hi��:·M: ·E���:: : : : : : : : : : : : : : : :  ::: WhICh the odor of a new refrIgerator can be gotteu rId Carding machine, P. T. Begley . . . . . . . . . . . . . . . . . . . . . . 323,021 

of. If, by the usc of charcoal and a good washing and Carriage curtain button, J. G. English . . . . . . . .. . . . . .  323,131 
airing, the odor is still retained, I advise him to have Carriage, folding baby, M. Luxemberg . . . . . . . .... . . .  323,050 
the refrigerator taken apart, to see that there is no Carriage jack, D. True . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 323,237 
pitchpine in it. I had an ice box that troubled me in Carrier. See Hay carrier. Parcel carrier. 
the same way. Investigation showed that a piece of Cartridge shell extractor for firearms, F. Rush' 
pitchpine had been used in building it. The odorous ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  323,368 

. 
f d d d . Cartridge shell trimming machine, W. Mason . . . . •  323,180 

. 
p,ece 0 woo was remove an the ice box has been III Case. See Bottle packing case. Exhibiting case. constant use ever since, and has not scented the contents Watch case. 
once.-W. B. H. Chair. See Convertible chair. Opera chair. Rock. 

(23) W. J. W. asks: What are the colors ing chair. 
Chair back, H. M. Rich . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 323,206 used in drawing to represent iron, wood, brass, etc. ? 

A. Iron, Prnssian blne; wood, raw sienna;'brass, chrome 
yellow; brick, crimson lllke; copper, pale scarlet. 

Chair corner iron, ComstoCk & Gibson . . . . . . . . . . . . . . 323,ll7 
Check rower, G. D. Haworth . . . . . . . . . . . . . . . . . . . . . . . .  323,006 
Cheese press, gang, R. W. Jacobs . . . . . . . . . . . . . . . . . . . 323,337 
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ChOpper. See Cotton chopper. Cotton stalk 

chopper. 
Chuck, drill, W. Mason . . . . . . . . . . . . . . .  323.178, 323,179, 323.181 
Chuck jaw. lathe, T. H. Costello . . . . . . . . . . . . . . . . . . . .  323,279 
Cider mill, M. B. Kaylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,On 
CiKar bunching machine, G. Moebs (r) . . . . . . . . . . . . . .  10,629 
Clamp. See Well pipe clOSing clamp. 
Clasp, C. C. Shelby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 322,985 
Cleaner. See Grain cle .. ner. 
Clip. See Paper clip. Spring head clip. 
Cloth, gig for napping, J. Shearer . . . . . . . . . . . . . . . . . . .  322,988 
Clothes prop, A. La Jennesse . . . . . . . . . . . . . . . . . . . . . . . . 323,0« 
Clutch, friction, S. Mead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,189 
Coal, etc., machine for washing, W. Ramsay • • • . • . •  323,0'15 
Cockeye, Cooper & Bollinger . . . . . . . . . . . . . . . . . . . . . . . . 322,007 
Collar; horse, M. F. Cavanagh . . . . . . . . . . . . . . . . . . . . .. . .  323,27( 
Commode, J. Bennor . . . . . . . . . . . . . . . . • • • • . . . . • • • .•• . . . •  322,891 
Convertible chair, J. L. McKay . . . . . . . . . . . . . . . . . . . . . .  322,950 
Coru sheller, A. V. & M. H. Pitts . . . . . . . . . . . . . . . . . . . . 322,964 
Cornice and ceiling decoration, A. Carlewitz . • . . . •  323,110 
Corset stay, H. C. Sherwood . . . . . . . . . . . . . . . . . . . . . . . . .  323,219 
Cotton chopper, J. S. Lamar . . . . . . . . . . . . . . . . . . . . . . . . . 322,9H 
Cotton chopper, J. T. Miller . . . . . . . . . . . . . . . . . . . . . . . . .  323,1ll2 
Cotton chopper and cultivator, J. H. Bale . . . . . . . . . .  322,9'76 
Cotton stalk chopper. J. A. Woodard . . . . . . . . . . . . . . . 323,OU 
Coupling. See Car coupling. 
Covering, measuring', and cutting-oft' strips. etc., 

machine for, W. Croal . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,119 
Creaming cans, skimming device for, P. A. CoUer. 323,291 
Crib, folding, G. Mazergue . . . . . . . . . . . . . . . . . . . . . . . . . . .  322,947 
Cultivator, O. P. Sowers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32J,228 
Cultivator and pulverizer, rOlling, J. G. Bradley . . . 323.266 
Cultivator, rotary, J. L. Langhlin . . . . . . . . . . . . 323,163, 323.1M 
Cultivator tooth holder, J. F. Wheeler . . . . . . . . ... . . .  323,()()j, 
Curtain pole end. W. K. Pine . . . . . . . . . . . . . . . . . . . . . . . .  323,072 
Cuspidor and dust trap, Deis & Croxton . . . . . . . . . . . .  323,122 
Cut·oil" valve fo.· engines, H. J. Oliver . . . . . . . . . . . . . .  323,066 
Cutlery handles, making, R. Wallace . . . . . . . . . . . . . . .  323,240 
Cutter. See Hog snout cntter. Tobacco plant 

cntter. Vegetable cutter. 
Damper, J. P. Tuttle . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  323,876 
Desk, D. Brower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,271 
Dipper, E. Hester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,332 
Door bolt, R. J,. J,elnlnger . . . . . . . . . . . . .  . .  . . . . . .  . .  . .  . .  322,94( 
Door opener, J. Finck . . . . . . . . . . . . . . . . . . . . . • . • . . • . . • . •  32S,� 
Door opening device, S. H. J,aw . . . . . . . . . . . . . . . . . . . .  323,165 
Draining machinery, mine, J. Moore . . " ,  . • • .  e . ,  •• 0 .  322,955 
Drenching bit, J. F. Marvin . . . . . . . . . . . . . . . . . . . . . . . . . .  323,183 
Drier. See Fruit drier. Grain drier. Tobacco 

drier. � 
Drill. See Grain drill. Rock drill. Rock and coal 

drill. Seed drill. 
DrHUng machine, G. T. Reiss . • • • • • • • • • • . • . • • • • • . • • • •  322,969 
Dynamite, R. W. Warren . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,088 
Electric machine, dynamo, I�. Bollmann . . . . . . . . •. . .  323,108 

Electric machine regulator, dynamo or magneto, 
R. R. Moil"att . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323.059 

Electric machines and electric motors, armatul'6 
for dynamo, B. F. Orton. . . . . . . . . . . . . . . .  . . . . . . . . .  323,362 

Electric machines, commutator for dynamo, B. }I�. 
Orton . .  . . .  . . . .  . . . . . . . .  . . . . . . . .  . .  . . .  . . .  . . .  . . .  . .  . .  . . .  323,361 

Electric machines, armature for dvnamo, B. F. 
Orton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 323,363 

Electric switch, L. Daft . . . . . . . . . . . . . . . . . . . . . . 322,915, 322,916 
Electrical switch board, A. C. Mather . . . . . . . . . . . . . .  323,l82 
Elevator. See Ram elevator. 
Emery wheel for card grinders, traveling, J. H. 

Loudon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,172 
Engine. See Locomotive engine. Oscillating en' 

gine. Pumping engine. Rotary engine. Steam 
engine. 

Envelope folding machine, F. H. Richards . • • • • . •  323,201 
Eraser, knife, F. L. Stowell . . . . . . . . . . . . . . . . . . . . . . .. . .  322,991 
Exhibiting case, J. M. Clapp . . . . . . . . . . . . . . . . . . . . . . . . .  322,908 
Fanning mill.sieve, S. J. Aasen '\0' • • • • •  " • • •  , • • • • • • • • •  322,096 
�'aucet, F. 1>'. Wolff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 323,094 
Feed lubricator, J. S. Hall. . . . . . . . . . . . . . . . . . . . . . . . . . .  322,927 
Feed water heater, D. E. Rice . . . . . . . . . . . . . . . . . . . . • • •  323,0'76 
lfence, J. S. Ferguson. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,032 
Fence, J. 1>'. Glidden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,316 
Fence, G. H. Ives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  322,939 
Fence post, D. P. Baker. . . .  . . . . . .  . . . .  . . .  . .  . .  . .  . . . .  . . .  323;256 
F··ences, machine for building and rerolling wire, 

J. S. Edge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,308 
Finger riug. J. W. Gwinn . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,322 
Fire escape, M. A. Arrowsmith . . . . . . . . . . . . . . . . . . . . . .  323,288 
Fire escape. H. Golllngs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,UO 
Fire escape, L. Werner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,002 
Fire extingnisher and alarm, automatic, G. W. 

Laudon . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  323,1&1 
Fire extinguisher, chemical, G. W. Lindgren . . . . . .  323.170 
I>'ireplace, C. L. Page. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  322,962 
Flonr bin, E. A. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  322.965 
Forging machine, H. Hammond . . . • • . . • . . . 322,928 to 322,930 
Fruit drier, N. G. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,008 
Fruit, machine for cleaning and brightening dried, 

J. J. Walsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,000 
Furnace. See Boiler furnace. Gas furnace. 
Furnace grate, S. E. Burke . . . . . . . . . . . . . . . . . . . . . . . . . . 323,290 
Furnace grate, R. S. T. Clsse!. . . . . . . . . . . . . . . . . . . . . . . .  323,112 
Furnlture, self·levellng ship's, A. J. V. Tegner .. . . 323,231 
Gauge. See Pressure iudlcatlng gauge. 
Galvanometer, rellecting, R. J. Pratt . . . . . . . . . . . . . . . 323,200 
Gas furnace, rellenerative natural, W. Swindell, 

322,994, 322,995 
Gas, prodUCing, A. W. Putnam·Cramer . . . . . . . . . . . .  323,366 
Gas retorts, apparatus for receiviDJiC' and convey-

ing away coke drawn from, Hack & Ley . • . • . . • .  323,323 
Gate. See Bridge grate. 
Gate. G. A. Barlow . . . . . . . . . . . . . . . . . .  ' "  . . . . . . . . . . . .. . .  323,102 

Generator. See Vinegar generator. 
Glove, J. Blomstrom. . .  . .  . . . . .  . . . .  . . . . . .  . . . . .  . .  . . .  . . .  233,263 
Gold, silver, and copper from their ores, extract-

ing, J. W. Simpson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,222 
Goods to accord with the price paid therefor, ap­

paratus for automatically delivering prepaid, 
Sandeman & Everitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,213 

Governor, marine engine, A. Fuller . . . . . . . . . . . • . . . .  323,314 
Governor, steam engine, J. Moore . . . . . . . • . • . . . . . . • • 322,956 
Gr .. ln binder, C. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,353 
Grain binder. L. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  322.951 
Grain binder, Wedlake & Jones . . . . . . . . . . . . . . . . ... . . .  323,001 
Grain binder knotter, E. Ebl. . . . .  . .  . . . . . .  . . . . .  . . . . . . .  323,126 
Grain cleaner and grader, S. R. Backus . . . . . . . . . . . . .  323,099 
Grain conveyers and attachments. pneumatic ap' 

paratus for, Goodrich & Smith . . . . . . . . . . . . . . . . . .  323,317" 
Grain conveyers, mouth·plece for pneumatic lift· 

Ing apparatus for, J,. Smith . . . . . . . . . . . . . . . . . . . . .  323,224 
Grain drier. D. E. Sibley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323;2'll 

Grain drill, S. B. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,327 
Grain drillS, force feed fertilizer attachment for, 

S. B. Hart. . . . . . . . . . . . . . . . . . . . .  . .  • .  . . . . .  . . . .  . . . .  . . . .  323,326 
Grain elevator and transfer apparatus,lpneumatic, 

J,. E\lIiith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 323,226 
Grain SCOUfer, L. J. Harvey . . . · . . . . . . . . . . . . . . . . . . . . . . . 323,036 
Grain trllnsfer apparatus, mouth'piece for pneu' 

matic, L. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 323,225 
Grain trier, T. Mey10r . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  323,067 
Grate, W. Ernst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 323,031 
Guard. See Saw guard. 
Hair frizzier, J. MatZinger . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,184. 
Hammer, J. Wolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  328,248 
HlUldle. See Tool haudle. 
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Harrow; E. T. Bettretoll . . • •  ; . •  ; ;  • • •  ; • •  ; . ; ;  • • , ; .. . .. .  322.10£' .PialJs. .,� 1'8Ck :(01' up�ht, J. oJ. Dec.� . . . . . . . . � iSWne, method of l\lld 'OODlpound for lIreservlng. . 
Harrow and land roller. W. T. Ferguson . . . . . . . . . . . d22\919 'PIlI making maQhlne, J. Lusby . . . . . . . . . . .. . . . . . . . . . . .  323,349. ' T. Egleston .  ; . . . . .  : . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  323,128 
Harrow. wbeel. T. B. Fagan ... . . . . . . . . . . . . . .. .  ' .. . . . . 323;132 Pin. See LambreqOin pin. . " ·Stove. ,4,. T;' Y01llllr .' . . . . . . . . . . . . . . . . . .  ; . . .  ; . . . . . . . .... . 823,260 
Harrow, disk, .C. La .Dow . . . . . . . . . . .. . . :, . . . .  323,343, 323.344 Pipe alid monkey wrench. G. S. Armstrong . . . . . . . . . :123.011 Stove bracket. J. H. Whl •• emore. . . . . . . . . . . . . . .  . .. . .  1>23,380 
Harrow, rotary, .Cureton & .Kaino . . . . . . . . . . . . .. . . . . . 328;299 'Pipe tlanglng machine, A. Campbell . . . . . . . . . . . . . . . .  323,109 ' .Stove. Oil, J. McConnell .. ..... . ... ; . . . . . . .. .......... 322,949 
Harvester. CQrn. K. E. I,athrop . . . . . . , . . . . . . . . . . . . . . .  323.1»6 Pipe line, G. Westillj{house, Jr . . . . . . . . . . . . . . . . . . . . . .  323,246 Stove, .vapor buraer, Z. Davis .. . . . . . . . . . . . . . . . . . . .. . . 323,1:«1. 

In.t ele Palre, each tn8er.rtnl� .. ..  - '7:; cen t. II. li"8.  
Jlack Paae, " n c il hl.e'· l l o n  - - - $ 1. 1 1 0  n. l i ne. 

(About eight word. to a Une. ) 
Harvester knife grinder, 'J . F. Webster'et at . • • . .  '; . 322.2« , .Planer table <ltlvlng inechanism. F. H. Richards .. 323,208 Sto:v;es a,nd grates, . balauce door for, G. Well-
Harvester. lOw-down self-binding. P. F. Hodges .. '323.il33 , PIBOing l)laolJln;e,:H . .t\, Holt . . . . . . . . . . . . . . . . . .  ; .. . . .  322.1!35 ho.u.e . . . .  , . . .. . . . .  , . . . . . .  , .. . .  ; . . . . . . . . . . . . . . . . . . . . . . . .  323.879 
Harvester. self-binding. Harris & J,ucas . . . .. . . . . . .  322,931 , ,Plant l>edS,.8ppa,ratus f\>r Imrning and preparing. , . �t1'llow stacker, J. H. Meltzer et al • .  , . . . . . . . . . . . . . . . . . .  323,.352 
Harvesters, grain adjusting mechani.m for gr .. ln , J . H. HOl1!8r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;12.3,151 Supporter. See Abdillnlnal .upporter • 

. bi,lldll)f/;. �cGregor &. Flenniken . . . . . . . . . . . . . .. . .  323.187 · Pian tel', ch<ick .'\>w corn, H .. yner & Mangu . . . . . . . . 323,324 i Suspen.lon devlQe. C: 'H. Lym .. n . . . . . . . . . . . . . . . . . . . .  323,051 

; tb.e bund�e ,cl/JTiera ot, Harris &' Luc ... . . . .  ' . . . . . 322,932 Plate., tubes, and' other articles from clay, ce- Switch. See Electric .wltch. 
B),1t, cllrll"g, l)lac!>i"e, Cocker, .& Yule. · . . . . . . . . . . . .. . . 323,296 , , merit. ' plast"lt of Pari., etc., applU'atus for ' Table. S. A. Nolen . . . . . . . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,OM 

EngraVing8 may head ad'lJe1'tioements at the Bame rak 
per line, by mea8'l4rement. a the letter 1»'e88, Adf!6r­
ti.mntmtl1 m'U8t lie received at publication ()!flee 118 earl'll 
(18 Thursday morning to aPl16ar in I1/l11)t issue, 

C E T T H E  B EST A N D  C H E A P E ST. Hwyest(l)g . mac!>iI)!'S. , 1I1ech .. nlsm, for dUl)lpl1)g ;PIilD
.
ter. C. 'heCk row co

.

·rn. L. Iston & NavGrt . . . . .. . . . : 323,(}I8 I' SWing, J. T. D

.

ees . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,121 

Hat.flllt\ng,alld slzing machlne, .T. Long.haw .. . , ., 323,171 , manufacturing. F. C. A. Meier . . . . . . . . . . . . . . . . .. . 323.190 Target dart. T. J. Shears . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 322.98£ 
HIlt �Qrmlnl( 1I1aQh,II)e. L. F. Brown . . . . . . . . . , . . . . . . . .  ; 32.l.1J2'1 ,PlOW. C. D. Ada.\Il ... . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . ... . . , 32.3.O!r. i Telegraph and ,  domestic supply circuits. circuit tL'A.'FAYlJ'( C9. 
Hat bold\lr •. Ii\ Ill1l!zler . . . . . . .. . . . .  , . . .. . . . . . . ... . .. . . . .... 323.262 'Plow. sulky. T. T. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 322.953 : :  \lOntroUer for combined distrlet. D. Rou •• eau . 3:12,97�, CINCINNATI. D. 
}l:ay ca,rr1<W. J, :W, !:'royan . •  ' . . . .  ; . .  " . . . . . . .  , . . . . .. . . . . 322.968 ;l.'low. wh�el. A. Lin<lllrel';' � . . . . . . . . . . . . . , . . . . . . . . . . .  S2? �61! I

·

,

T

. 

el?gra,phIC and, teleph,onic. system •• preventing , snl F .GENTS UNITFO ST',TF�, 
Ha.f or c���on pres •• T . . P. ,Bragg . . . . . . . . . . .  , .. . , . . . .  ;. 323.:168 ,PneumatlC tool,J. S. ·MdCoy . . . . . . . . . . . . . . . . . . . . . . . . . 328.053 mterference In combined. F. Van Ryssel- J'. 4. FA. Y' .., CC> • •  
H!lY l'l!J<e. hofS'l, �. Mellinl'lll' . . . . . . . . . . . . . . . . . . . . . . .  · .  322.948 · ,;Po.t. See Fence po.t. . berghe . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . .  � . . . . . '328.239 (CIncinnati. Ohio. U. S. A.) 
Hay .taeke,r. \l. V!. M.oyer ' .' . . . . . . . . . . . . . . .. ; . . . . .  ", ' " 322.953 !Powder pnil'. E. A. Bailey . . . . . . . . . . � . . . . . . . . . . . . . . . . 323.255 ' Telephone circuit. Brook. & Mason . . . . . . . . . . . . . . . .  823,269 �ltlt,:lve Aa:entB BOd Importer. for the United States 
H,eater • . Sell E'e!"d :w.ater lIeater. .w.ater .heater. �re... See Backing. plowing. and gilding pres.. iTelephone receiver. C. L. Fortler . . . . . . . . . . . . . . . . . . .  323.311' e E L  E B R A T E D  
Hodge trlm,mer. W· WjllII''Il •• Jr . . . . . . . . . . . . . . . . . . . . 323.010 : Brick 'pre... Chee.e press. Ha.y or cotton IThrRllhlng machine band cutter and feeder. R. , P E  R I N  B A N.D SAW B LA D E S ,  :U,e\,l I'nd . •  ole 'ldge trimmlng machlne • .  w. Man- ! pre... . '  � Altken . . . . _ . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . 322,886 
;,) ley . . .  " " . " . ' ' ' . . . . . . . . . . . . .. .. . . . . .. . . . . . . . . . . . . . .  .322.945 ,Pres.ure indicating gauge. Fisher & Schwamb . . . .  323.033 Tie. See Railway tie. 

. . . 
:;:w::�;u:�r!�:;.t:e';.!1 :�

e
:!:�lal'.!r.Rgr.\��: 

Hinge. S. H. Atkins . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. , . . v .  323.018 iPressure regulato,," C; PtauiUer . . . .  : . .  : :  . . . . . . . . . . . .  323.3& Tobacco drier. J. Adt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82.'l.251 · One Peri n  Saw ontwea.rs t bree ordllllU'Y saws. 
Hltching devlqe. W. c. Boone . . . . . . . . . , . . . . . . . . . . . . . .  ,323.022 :Pre •• ure regulator. F. Widmer . . . . . . . . . . . . . . . . . . . . . .  323,093 Tobacco plant cutter. J. A. & C. F. Foster . . . . .. . . . .  323.312 oil:::Y!.."t" ... :

t
r��

o
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M
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Hoes. manufacture of. J .. W. Ells . . . . . . . . . . .. . . .. . . . , 323.130 !pr;.ntlng ,maQh,i",e,ri .• Dav�,. " . . , . . . . . . . . . . . .. . . . . . .. 323.O:U Toilet powder bOX, H. Schmelz . . . . . . . . . . . . . . . . . . . . o .  322,971 
HQIf snout, cutter •. W. , C. Biller .. . . . . . . . . . . . . .. . . .. . . . . 323.261 , :Pribtlng rliaclllle-gr{!>par.'P; T;lndemeyer. Jr . . . . .  , a23.168 I '['001 • .  comblnatlon. G. Cqtter . . . . . . . . . . . . . . . . . . . . . . . .  322.914 
I:{olstlng mach�lle. E .

.
. K, .Preston . . .. . . . ; , . .  .. . .  . . . . . 323,074 , �rinting machine. stenographiC. G. K. Ande�.on .. 323.286 i T

.
' 001 handle. C. Herll)an�. : . . . . .  . . . . . . . . . .  . .  . . . . . .  :. 323.145 

Holder • . See Bag holder. Hat holder. , , . r.:��ng pre •• ,delivery,applU'atus. J. S. ·Scheldell. 3!l3.215 I Tooth. artltlclal. �. R. :Evan . . . . . . . . . . . . . . . . . . . . . . . .  328;306 
lIoot pad. T"W. ;Leonard " . . . . . . . . . . . . . . . . . . . . . ... . . · •. . 323,168 ,Pl'lI)tlng_ presB . •  heet del,!very . apPIJor .. tu.,. J .. , T. ' 1  Torpedo, C. Pllg.l'lm . . . : . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . .  323.071 
Ho.ok. S911 WhlWetree hook. , ' Hawkins ." . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  323.3.lO. 82.1.331 Torpedo. marine. A. Ca.tro . . . . . . . . . . . . . . . . . . . . . . . . . 322.900 
Heap .havlng machine. J. Prince . . . . . . . . . . . . . . . . . . .  322,961 :Prlntll)g pres.es\ etc . • counter for, C. T. Brown . . . . 333.382 . 1 Trap. See Steam t.rap. " , ' " 
Hoop _bavlng machines. knife for. J. Prince . . . . . . 322.966 ·Protractor. bevel, T. B. William . . . . . . . . . . . . . . . . . .. . . 323.009 I ·TrICycle. J. W. Matteson ; . . . . . . . .. . . .  ' . . . . . . . . . . . . .. . . .  323,052 

Ho.e,'apparatusj'orthe manufacture of Indla rub. 'Pulley block. H. Beard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  322.890 .Tug. hame, I,. Gu.tavel. Jr . . . . . . . . . . . .. " ,  . . . . . . . . .  323,32l Horse.hoe, A. L. Steven . . . . . . . . . . . . . � . . . . . . . . . . . . . . . 323.082 ·Pulley. W. W. Carey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  322.898 1 Trimmer. See Hedge trimmer. 

bel'. J. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323.002 Pulleys. apparatus for monidlng. W. J. Early . . . . . . 323.302 Tug • .  hame. A. L. HIlI. . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . .  322.1& 
Hose. manufaeture of. A. T. Holt . . . . . . . . . . . . . . . . . . . 323.149 'Pump • • team. F. M. Leavitt . . . . : . . . . . . . . . . . . . . . . . . . .  323.346 Type writing \Ilachlne. C. Spiro . ;  . . . . . . . . . . . . .. ,. . . , . .  322.98:1 
House. porlable. W. Elford . . . . . . . . . . . . . . . . . . . . . . . . . .  82.'l,030 'Pumping englne •. duplex. H. F. Ga.kill . . . . . . . . . . . .  322.922 1 Umbrell". and overshoe rack. Smith & Roujld . . . . .  322.987 
Hydraulic elevator �alve. G. H� ReynOld .. . . . . . . . .  323.367 Putting out machine •. W. M. Holfman . . . . . . . . . . . . . . ;12.3,334 1' U1l1brella, par ... ol� or .unshade; T. Wrench . . . . . . . . 323.381. 
Incande.cents, makmg, H. H. Grubbe .... . . . . . . . . . . 323.319· RaCk. See Umbr.ell and overshoe rack. Vacuum. prodUCing a. G. Hambruch . . . . . . . . . . . . . . . .  323.325 
Indicator . .  See . Shoe;t>o� Indicator. ·Radlator. F .. E . . Corey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323.277 Valve. E'. Henneboeh'le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d2.1.t« 
Inkstand,:F . . B. Woodhouse . . . .. . . . . . . . . . . . . . . . . . . . . .  323.249. Radiator and heating oven. comblne�. L. C. I Valve, check. Anstin & Smith . . . . . . . . . . . . . . . . . . . . . .  :122.889 
Insulator. T. McGrory . . . .. . .. .... .. . . .. . . . . . . . . . . . . . . . . . 323.055 �odier . . . .. . . . . . . . . ... .. . . . . . . . . .  "" . .. . . : . . . . . . . . . . . . .  323.21)9 1 Valve gear. P. Brotherhood . . . . . . . . . . . . . . . . . . . . . . . . .  323.270 ·  
Iodoform. bromoform. and . chloroform. manufac- RadIator. hot water or .team. Tompk\ns & Mat- , Yalve gear • •  team engine. T. B. Van Anken . . . . . . .  323.238 

ture of. T. J!:empf· . . . . .  ; . .  ; ·  . . . . . . . . . . . . . . . . . . . . . . . .  322.940 lock .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323.235 Valve. pressure regulating. H. F. Hodges . . . . . . . . . . 323.039 
Iron. makillg wrought, :W. Price . . . . . . . . . . . . . . . . . . . . 323.365 Railway. electriC. O. GassetL . . . . . . . . . . . .. . . . . . .. . . . . . . 323,138 vapor burner. C. Barton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82:1.103 
Ironing machine. C. Marck . . . . '. . . . . . . . . . . . . . .  . . . . . . .  323.174 ltailway. elevated. H. Monk . . . . . . . . . . . . . . . . . . . . . . . . .  322.954 Vegetable cutter. J. Eckhardt . . . . . . . . . . . . . . . . . . . . . . . 323,127 
Jack. See C .. rriage jack. Railway rail support or tie. J. K. Clark . . . . . . . . . .. . . . 32.3,215 Vehicle spring. J!'. T. BatzlalI' . . . . . . . . . . . . . . . . .  : . . . . . .  323,291 
Jar f ... tenlng. preserve. R. B; Ba�d . . . . . . . . . . . . . . . . .  323.101 RaIlway signal. eleetric. A. G. Warren . . . . . . . . . . . . .  323.243 Vehicle .prlUJr. A. Gummer . . . . . . . . . . . . . . . . . . . .. . . . . 022.92! 
Kitchen cabinet. I,. P. Slaughter . . . . . . . . . . . . . . . . . . . 323.223 RaIlway .wltch, T. M. J!'oote . . . . . . . . . . . . . . . . . . . . . . . . .  322.920 Vehicle spring. F. Horn. . . . . . . .  . . . . . . . . . . . . . . . . . . . .  323.335 
Kitchen cnbinet. J, H.,Swaim . . . . . . . . . . . . . . . . . . . . . . . . ;12.3,374 Rrallway .witches, grab Iron for. P. J. Swan . . . . . .  823,230 , Vehicle. iwo�wheeled. C. S. Beebe . . . . . . . . . . . . . . . . . .  323.257 
J!:nlttlng machine. Schotleld & Davld.on . . . .. . . . . . .  322.978 Railway tie. G. Murray. . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  323.356 I VelOCipede, E. G. Latta . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  323,162 
Labels. 1I1acbin.e for foldiug and eyeleting. E. A. ,Railway track gauge BOd level. S. McManIUl . . . . . . .  32.;;351 ;Ventllator, V. Dorneck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323.300 

PallI.ter . . . . . . . . . .. . . .. ... . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  323.067' Rake. See Hay rake. Lawn rake. Vinllgar generator, H. P. McMa.ter . . . . . . . . . . . . . .. . .  323.056 
Ladder. H. U. Sohumann . . . . . . .. . .  ' . . . . .. . . . . . . . . . . . .  322.980 Ram elevator. hydraullo, J. Moore . . . . . . . . . . . . . . . . . .  322.957 Violin. I. Hall . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. .. . .  322.925 
Ladders. pipes. ete . •  mechani.m for ral.lng. S. N. Raamer relieving machine. A. Whitney . . . . . . . . . . . . 323,006 Violin bow. R. N. Gilmore . . . . . . . . . . . . . . . . . . . . . . . . .. . . 323.139 

Bloom .. . . . . . .  ' ," . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  il23,264 Recorder. See Cable reJorder. Wardrobe and beadstead. combined, R. 1Il. 
Lambrequln ,Pln. J. Berbecker . . . . . . . . . . . . . . . . . . . . . . .  323.259 Reduct,ion mill • .  H. C. l.Jgl'8ham . . . . . . . . . . . . . . . . . . . . 323.ruO Huston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  322.938 
Lamp. T. Hlpwell . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  323.037 Reel. See Bolting reel. Wire unwinding reel. Wardrobe or clothe. pres •• folding, J. B. Atkln-
Lamp burner. R. S. Mains· . .. . . . . . . . . . . . . . . . . . . . . . . . . . 323.173 Refrigerating apparatus, air. 0. J. Ellis . . . . . . . . . . . . 323.304 .on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  322,888 
I.amp .u.p .. nsiQn device. Eo H, Brown . . .. . . . . . . . . . .  323.294 Register. I. A. Kilmer ... . . .. . . , . . . . .. . . . . . . . . . . . . . . . . . . . . 323,340 Wa.her. See Leather w;'.he�. 

. 

Lamp sl1spenslon dllvice. T. A. Weber . . . .  323.089 to 323.001 Regulator. See Eleet.rlo machine regulator. Wa.hlng and dyeing. apparatus for. J. Worrall .. . .  323.095 
L"mps. carbon electrode for. G. D. Burt.on . . . . . . . . 322.895 Pre.sure regulator. Wa.hlng 1I1achlne, W.,Blrth . . . . . . . .  , . . . . . . . . . . . . . . . . .  32.l,260 
Lamps, c"rbon (for incande.cent. Stanlev. Jr . • & .RIng. See Finger ring. Washing machine. ]j'. B. · Black . . . . . . . . . . . . . . . . . . . . .. : 323,273 

Th01l1P!\On . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323.312 .Road working machine. S. F. Welch. " . . . . . . . . . . . . .  323.002 Washing machine. H. FaIkenthal . . . . . . . . . . . . . . . . . . .  323.1lI3 
Lamp •• manuJ:actul'e of car)lOn. for lncande.cent. ',Road •• con.truetlng. H. W. Thornton . . . . . . . . . . . . . . 323.089 Wa.hing m .. chlne. W B. Huber . . . . . . . . . . . . . . . . . . . 823.336 

J. W. Swan, . ; :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 322.993 'Rock and coal drill • .  T. Willard ; . . . . . . . . . . . . . . . . . . . . .  323.001 Washll)g machlne. C. W. Po.tlethwalte . . . . . . . . . . .  323.073 
Lamp •• ,manufaeture of Incandesc�nt. A. L. Rein- . iRock drill. C. S . . W.estbrook . . . . . . . . . . . . . . . . . . . . . . . . . . 323.945 Watch ca.e. C. H. Sh .. w . . . .  , . :; . . . . . . . . . . .  · . . . . . � . . . . . 323.370 

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,205 ;Rocking chair. N. G. Franzen . . . . . . . . . . . . . . . . . . . . . . . . 323.1il7 Watch dial. and face •• producing the painted 
:Lamps. 1I1anufacturing Incandescent eleetrlc. W. ,Rocking chair. G. W, Large . . . .. . . . . . . . . . . . . . . . . . . . . .  322.942 Roman capital numeral letter. upon .. Bu-

Holzer . . ... . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323.150 'Rockll)g chair fan attachment. J .  Britton . . . . . . . . . . 322.893 chanan '" Dodge . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . .  : . . .  323.272 
LalDPs, etc . •  su.pe.ll.ion device for. E. H. Brown . . 323.293 Rolling metal cylinders. 1I1achlne for, V. Daelen . .  323,281 Water heater, M. Matthews . . . . . . . . . . . . . . . . . . . . .. . . . .  322.948 
Lap !lOllrd. W.,l,. I,al1ce . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  322.942 'Rolling mill. J . . M. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,100 Waterproof compo.IUon for felt. paper. etc;. O. 
Latch. M. c. Nll.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 823.063 Roiling mll! .fumace., oharglng carriage for, J. L. l!llurek . . . . ; . .  , . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . .  323,616 
Lathe tool felldlng mechan!.1I1. E. S. Cobb . . . . . . . . .  322.904 McDonald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  823.186 'Well pipe clo.lng clamP. H. L. Aden� Jr . . . . . . . .. . . .  323.008 
Lawn rake. Alexander & Harrington ' . . . . . . . . . . . . . .  328;252 Roollng plate. Sporny & Zar.ki . . . . . .. . . . . . . . .  , . . . . . . .  322.990 Wheei •• in,achlne for cuttl';g teeth of duplex. E: ' . 
Lead. apparatus , for,mal!;illluheet. R. Poen.geD . . 323,001 'Roollng tile. J. E. Donald.on . . . . . . . . . . . . . . . . . . . . . . . .  322.917 A. Mar.h . . . . . . . . . . . ..  ;;"'": . . .  , . . . . . . . . . . . . . . . . . . . . . .  323,175 
Leather wa�l;1er. T,. Q Il)gra�. . . • . .  . . .  . .  . .  . .  .. . .  . . . . . . .  322,923 Rotary engine •. H. F. Hodges. . . . . . . . . . . . . . . . . . . . . . . .  323.038 WhiWetreaJiook. C. H. Collins. .  . . .  . . . .  . . . . .  . . . .  . . . .  323.116 
J,eathery . cOlljPound. 1I1anuJ:"cture of. S. P. M. ,Rowing appliance. etc • • G. W. Brlgg . . . . . . . . . . . . . . . � -32:i;m -Whimetree rein guard. F. E. Corey . . . . . . . . . . . . . . . . .  322.909 

Task!,r . . . , . . .  , . . . . . . . . . . . . .. .. . . . . .. . . . . . . . . . . . . . . . . . . . .  322.990 Rubber coverell compound, L. 8. Hoyt . . . . . . . . . . . . .  322.938 Whip .ocket. locklng. M. W, Ryland . . . . . . . . . . . . . . . . 324.369 
Letter box alarm, C. S. ,Ellis . .. . . .. . .  ' . . . . . . . . . . . . . . . . .  323.129 :Rubber. machine for cuttll\j{ India. J. Murphy . . . .  323.061 WI"dmllls. device for tran.mlttlng power to. A. 
Ught Or taper, ready. J. B. ]1;l1tcjlell . . . . . . . . . . . , . . .  323.056 ,Safe lock. A. Kirks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,158 T. Winohell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323.011 
Lightning rod cOllnectiol1s. machine for 1I1akll)g. ,Sample, clothing, E. Clayton . . . . . . . . . . . . . . . . . . . . . . .. 32<1.l1il Wire cloth 01' fabric. W. Hewitt . . . . . . . . . . . . . . . . . . . .  322.933 

, S. Bra.dley . . .. . . . , . . . . . . .. . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . 32.'l.105 ,SRIlh fastener. J .. Y. Ba •• ell . . . . . . . . . . . . . . . . . . . . . . . . . . 323,020 Wire feeding device. J. Withington . . . . . . . . . . . . . . . .  328;013 
I,�fe or other !lo .. t, F. J •. )iorton . . . . . . . . . . . . . . . . . . . . .  ?2&.357 ,Saw bUC

� 
W. E. Brock . . . . . . . . . . . . . . . . . .. . .  

, 
. . . . . . . . .. 323.107 Wire hardening and tempering' apparatus, J. 

I.lfe raft. W. M. yan Wagel,len . . . . . . . . . . . . . . . . . . . .  , .  323.317 'Saw gua • J. G. Grotl' .. " . . . . . . . . . . . . . . . . . . . .. . ' . . . . .  ,. 323.318 , Thornton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323.087 
Lock. See PI'd lock. Safe lock., Saw gummer. J. B. Clopton . . . . . . .. . . . . . . . . . . . . . . . .. . 323,114 Wire machine. barb; G. H. L ... ar . . . . . . . . . . . . . . . . .. . . 323.161 
Lo�k. C. 1).. Ludlo'\"'., . . . . , . . .  , ... .  , . . .. . . . . . . . .  , . . . . . .. .. . . . . .  323,0£9 'Saw .et. M. B. W. Wheeler .. .. . . . . . . . . . ; . ... . . ... . . . . .  323,055 Wire machine; barb. G. P. Schu.ter . . . . . . . . . . . . . . . .  322.981 
Locomotion. elec�ric. J:. ,M .. Pendleton . . . . .. . . . . . . . .. 323,1\19 :Sawing spout., machine for'. Strobridge. &. Wire stretcher. 8;. J. McDonald . . . . . . . . . . . . . . . . .. . . . .  ll23,054 
L�como�iv\l t;'D,gln!" J. A.J'ongriclge . . . . . . . . . . . ' . . . . .  323,0£5 : HOl)ghton . . . . . . . . . . . ; . . . . . . . .. .. . . . . . . . . . . . . . . . . . .  323,229 Wire unwinding reel. J. Withington . . . . . . . . . . . .. . . . .  328;012 
.Locomotlve •• traction incre""er for. M. A. ·Dees . .  323.283 :Scaffold. palnter·s. W. T. Howe.� . . ; . . .. . .  '., . . . . . . . . .  323,153 Wrench. !lee Pipe BOd monkey wrench. 
Loo1l1 shuttl ". A. Boi.sonnllault . . . . . . . . . . . . . . . . . . . . . 322.892· :Scale. plotting. F. E. Shaw .. . . . . . . . . . . .. . . . . . . . . . . . . . .  823.218 Wrench. E. M. Hungerford . . . . . . . . . . . . . . . . . . . . . . . . . .  322,937 
LoolD shuttle .pllllpe, W. T. Coggeshall . . . . . ; . . . . . .  323.115 'Scale, welgnlng. Spencer & Hazen . . . . ; . . . . . . . . . . . . . .  323,371 Yarn chain., machine for separating warp. A, 
LubricatOr. : ,Sell ,A)[lll lubricator. Feed lubriCator. :SClssors sllarpe1ler. J. W. IDlton . . . . . . . . . . . . . . . . . . . . 323.146 Munglill . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ll23,355 
: :  " Stea,!, "nlline lubrlca,tor. . .  . . . , " . :Scourer. 8.e!l Grain acourer. . ,Yokes. inachlrie for lnaklnlr cliP. P. Detl'ensmlth . . 323.284 

Machine band or \lllltlng.;G .. S. Sapsworth . . . . . • • . . 323,�14 ,Scraper attachment for remOving calcimine' and , �I ba�. A,. J.. �!'rriS()n. ,  . .. . . . . . . .. . . . . . ,''' ' '' . ' . . . . . .. . . .. 323,194 , the like fro1l1 ceiling •• H. C. Dexter . . . . . . . . . . . . . · 323,123 
Mltteh, box and . . clga1' ,cutte� • .  com!>lned. W .• M. , " iScrew blanl< l\eadinll maoiline. M. 8tallnard . . . . . . . .  323.873 DESIGNS. 

Ducker . . . . . . .. . .. . . . .  " . . . . 323.025 • .  d2.'j.jr.i6, .328;00f!. �� ,seed drill BOd fertilizer distributer. J • .  B. Scar-
M?chaniCal move�el,l,t • . 0, A. �Ickle., . . . . . . .. .. . .. .  ' '' ' ,323,070 ; . borough . . . . . . . . . . . . . . . . . . .. . . . .  , . . . .. . . . . . . .  ; . . . . . . . .  322,976 

'
Bottle case. n. Worden . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  16,188 

MIIk ·aerator. L01lg & 11111 . . . .  ,' .. . .  , '  . . . . . .  ' " ' ' ' ' , ' . ' ' ' ' '  �.i)t7 'Seeding machine. T. T. Miller . . . . . . . .  ' . .  ;' . . . . .  : . . . . .  322.952 BottIe, perfumery. D. R.. Bradley . . . . . . . . . . . . . . . . . . . . 16,181 
Milk can �ov!'r, :!iI. L .. rIv�s . ,'  . . .. . . ,' .' . "  . . .. , . . . "., • .  " . , . ,.:J;!3.153 !Seeding maehlne, broadcast. S .. H. Hart . . . . . .. , . . . .  323.328 Carriage .teP. F. V. Woo.ter . . . . . . . . . . . . . . . . . . . . . . . . .  16.181 
�1I1i. devI�e f,or aerating. J. D. Patter.on : . . .  : . . . . .  323,069 �wer g"" check for .Inlol. J. Neale . . .. . .  ' . . .. . . . . .. ; . 322.961 ,Lamp chimney. T. B. Atterbury . . . . . . . . . . . . . . . . . . . . . .  16.180 

MII� ., , ,S�.e , <!Ide.� �I!I. R\lf1uctlon 1l11)!, :Rolling ISewing machine Cover f ... t.ener. J. J!:ltson . . . ..... .  ' . . .  323.342· Bng. A. Petzold . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 16.183, 16.184 
mill. . iSewing machin'l eml>rolderll!g 1>ttachment. li'.: H.. :WhlWetree coupling. H • .K. J'orter . . . . . . . . . . . . . .  , . . . .  16.186 

MIIIIl1g lIlaC,hiI)e. F .. A. P�Bt�: . . . . . . . .. ':: : �  . . . . . . . . . . 323,202 1 , Chilton . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  322.902 Type. A. Uttle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . .  16,182 
Mirror. window. S. L. F. Melohn . . . . . . . . . . . . . . . . . .  , . .  323.191 , 'Sewing 1I1achll1') mIiJtlng .upPOrt. J. A. Coppock . . 323.118 Yoke. axle, H. J!:. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.185 
Mosquito bar canopy. C,. Snow . . .  : . . . . . . . . . . . .  . .  . . . .  ' 323,227 ,Se",lng m'W!>ln!l shuttle. S. I,arkln . ... . . . . . . . . . . . . . . . 323.345 
Motion; ma:chlnery: fo� �mi!'Ini.�tiiig, J. S. Ban- ' ,SeWing mach!u.e .huttle. C. Parton . . . . . . . . . .  ; . . . . . .  323,068 

croft . . . . . . . . . . . . . . : . . . .  : : : . �  . . . � . ;  . . . . . .. . . . . . . . . . . 323.019 ;Sheave., meta" G, A •. E'ord .. . . . . . . . . . . . . . . , . . . . . . .. . .  323,138 
Motor . .. See' Sprii)g Jil<itor ..  ' " , . 

ISheet delivery apparatus. J. T. Hawkin . . . . . . . . . . . . 323,329 
MotQr' 1J':lI:h�m &, RI.��d.�.n.  : .. . " . . . . . . . . . . .. . . . . . .  323 .. 259 :Shelle.. See .Com .hell.e�. 
Mower •. lawn. DIII'I & M.c(}ulre ., . .. . . . . . . . . . . . . . . . . . . 323.295 'Ship.', I,()/ls, electro�ml!ollnetic .peed register for. 
Muslcalscrues. device for Illustra.tlng the tran.- , I B. Fa�onvllI'! . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . .. . . . . . .  323,l34. 
.. ' posltlon. of, ;r. �·., Nei\I. . .  : . . . . . . . . . .  � . . . . . . . . . .. . .  323,196 iShoe bo"' lDdlcator. Jj'. L • .Kerr . . . . . . . . . . . . . . . . . . . . . . 32.1.042 

�!Ul drivll)g machine. 1. :E. Smith . . . . . . . . . . . . . . . . . .  32;{.081 ;Shutter fa.tener. G. J. Tbomas . . . . . . . . . . . . . . . . . . . . . .  323,232 
Nail or tack; split; it. S. Plckett . . . . . . . . . . . . . . . . .. . . . . 323.200 [Signal. See Railway Signal. 
Nail plate feeder, L. Patterson . . . . . . . . . . . . . . . . . . . . . .  322,963 ,Siphon for Ice boxes .and refri¥erators. S. A. Sny-
Nut. lock. G: !:i. Robinson . . : . . . . .  : . . .. . . . . . . . . . . . . . . .  82.1.078 i . �111 . . . .. ,' . . .  ,' . . . .  ,' . ,' . . . . . .  , . . . .. . . . . . . . . . . . . . . . . . . . . .  322.992 
011. apparatus' . for ' treating wheel. with. B. . SiruP· p�rlfylng !'laple, A. M,. Bailey . . . . . . . . . . . . .. . .  323.254 

Youilli': , . :: : : .': . .  :. : . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323.015 iSkate \lottom. roller. J. H. )'GI!ris . . . . . . . . . . . . . . . . . . . 82.3.135 
Opera chlilr. lil: G: 'Dui-imC . . . . . . . . . . . . . . . . . . . .. . . . . . .  32:;,301 'Sleigh, runner. j. I.: M ... on . . . . . . . . . . . . . . . . . . . . . . . . .  82.1.171 
Ore •• etc:; nilicbiD� ror pulverizing. J. W. Hilton . .  323.147 iSI . h 

. 
G W" Th 82:1,284 

Organ •• composition stop-action for. H. L. Roose-
' elg runner. ' . ' ompson . . . . . . . . . . . . . . . . . . . .  ' 
,S\Iloke burning appliance for .team boilers. C. J. 

velt ' . . . . .  : . . . . . .  :: . . . . . . . . . . . . . . . . . . . . . . . . .  ' .' . . . . . . .  323,211 ' , BruBchke . . .  " .. : . . . .  � .  � . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  322.894 
Oscillating engine. A. Cunningham . . . . . . . . . . . . . . . . 323.298 ismoke consumer • .'r: :iI. Shank . . . . . . . . . . . . . . . . . . . . . . .  323.217 
Oven. domestic. W. O. Croom . . . . . . . . . . . . . . . . . . . . . . . .  ,328.290 [Snow pl��. t :G., K�iilmimn . . . . . . . . . . . . . . . .  , . . . . . . . . .  323.(}18 
Oy.ter dredge. winiilliss. A. & lI. JAw.on . . . . • : . • . .  a2a.0£7 '8Qdawa�!'r apl>�r"'tllll. tlttlng for, A. D. Pnifer . • . . • 323.3&1 
Packing, piston. T; Biirber (1') . . . . . . . . . . . . . . . . . .. . . .. . . 10,628 , ,spindle. See J.oom .huttle .plndle. 
Pack,lng. piston rod. J. H. Gulley . . . . . . . . . . . . . . . . .. . .  323.3'&) �(plndle� on jennies; .afetY 'IOck)';r. M. Furst .. . . . . 323,815 
Pad. See HoOf pad. S'tair pad. . .  ' .  

!splint fabric for chair •• etc .• T. W. Moore . . . . .. . . . . 323,060 
Padlock. S. McCarter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . 323.185 "'prIng . . See Vehicle .!,�rillg. , .  . . . , , ' '. Paper cli p  or IIle: C. D. CraJie; . . .. . : . . . . . . .  : . . . . . . . . . .  322;91il Spring for I>0xes. ,�c .. W. M. Ducker . . . . . . . . . . . . . . .  323,027 
Paper k,eg oio barrel, J. Coillfrove . . . . . . . . . . . . . . . . . . . . 322,911 ' �pring head clip. vehicle. W. Evans . . . . . . . . . . . . . . . .  323.307 
�apermaking machines. vat for. J. F. Seiberling . . 323,079 !Spring n1Otor, W: H. Ostrander . . . . . . . . . . . . . . . . .. . . . .  323,197 
Paper pill�

,
and bleached oi- u�61Iii>ched tei<tile . �tatr paji • . T. H. Kirk . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  �.341 

TRADE MARKS. ' 
Bntter. Jlmenes. Hau.tedt & Co . . . . . . . . . . . . . . . . . . . . . .  12.«9 
Cotl'ee. tea. and cocoa. Ceylon Tea' and Cotl'ee 

Agency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . .  12.((7 
Dental amalgam. &n.om '" Randolph . . . . . . . . . . . . . .  12.4.';2 
Grinding. sharpening. and polishing purpose •• cer-

tain article. for. J. C. Montgomerie . . . . . 12.«1 to 12.443 
Lamp. and lanterns. R. E. Dietz . . . . . . .  ' . . . . . . . . . . . . .  12.4(8 
Leather. kid. C. Levor: . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . .  12.450 
Medicine for stomach complaint. T. J. Thomp.on. 12.«5 
Petroleum for .lIIumlnuting purpose •• Mei.sner, 

Ackermann & .Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.451 
Plushes and velvets, S. C . . Llster . . . . . . . . . . . . . . . . . . . . .  12.«0 
Remedy. cerlain named. S. 'W. Neuer . . . . . . . . . . . . .. . .  12.«4 
,T.ooth powder and toilet ooap. Vall Brothers . . . . . . •  12.(46 
Underwear, certalll articles of gentlemen·s. H. F. 

Woodward & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.453 

A Printed copy of the .pecltlcatlons' and drawil)g of 
any patent In the fon,golng list, also of any patent . 
Issued .Ince l866, will be fumll\lIed from this oWce for 25 
cents. In ordering plea.e .tate the number and date 
of the patent de.lred. and remit to Munn & Co • •  361 
Broadway. New ¥ork. We al.ofurnish cople. of patent. 
granted prior to 1866 ; but at In::reased 'cost, a. the 
�Pllcitlcatlon., not . b�ing prl,nted. "mot be copied by 
hand. 

SPECIAL NOTICE. 
Nanier'g Patent GOi ernor or  Sneed Regulator. 
wr.:��·· �:��� B�¥

t
\'i.r:ir

E
n��:�. �I:�g�Wp.����\angf 

:g��'m':� �ta1:e!
o:o

t�i���r.:l:c;a �Wr��\O��.au?over-

Apply to 
MeR8l"s. NAPIER BIlOTHE RS, 

Hyde Pnl'k Street, GllUJlI'ow, Scotland. 

Te1egr�p!1 and Electrical . SUPPLIEA , 
Medical Batterle •• '"'inventors' Models. Experi­
mental Work. and fine br .... castings. Send lor 
catalogue C. E • .JONES "" BRO. (Jinelnoatl, 0-!t is imp.rraDt to UR that you meotiQD thi!\l paper. 

Rubber Stamps. Best made. ImmenJ'le catalogue free to agents. G. A .  HARPER Mfg. Co .• Cleveland. 0. 
E N O LA N D AND COLO N I ES .  

tu�e�I[�?;!�rgB.rc'!\'l.'::IVg�og�r;�!v':::r!��t�t't"��'h 
the advertl.er (In I.ondon). who Is.ln·co·n.tant commUJU- ' 
cation with wholesalers and . exporters, and also witl1 I,L 
ft�� ::r..��nf����e��n 

.g:!'i:f':\.1r���·���:ers If� · 
person. and o�ers the facllItle. of a thoroI)ghly organ­
Ized bu.ine.s. Addre •• LONDON. P. O. Box m. N.Y. City. 

MARIT IME M E T � O � O L O G Y .-BY 
�y,=���·<f:.�'ICad-o��nt'e P��:o�f ��t;;>�! The law.go'verningthe orlJlin and movement. of cy�one" or hurricane.. Hints for liandliIilf .hlp. In or near cy� 
cI!'ne.. Researche� In ocean meteorqlogy. Contained 
�:'CY8�r:li. ��t��� a��ttI'�M��T.m!¥i-oiW'.w 
new.dealers. 

ELECTRICITY APPLIED TO TRAM-
ways.-A . paper by M. H. Smlth. describing some Im­
proved applications of electriCity to the propulsion of , 
��i:����c ri:>;;'��t.!'� 'S���::��::���;,. ����I"M:':: 
10 cents. To be had at this oWce and from a\l new.­
de'!lers. 

THE ' CITY OF SEDA LI A .  M I SSOURI, 
:!���

n
i��::;r���������::. ��r�:��<i'J.�\�m.::��,;,,;, . dee nt'li':.s��hJ:�lln�:��:��? 

e§':.faff'�n �W.Mi lnhatitants ; present Water Revenue sbout 
his can be largl'ly i11cr .. a.ed by luylng additional ' 

main. and Improving the qliaJlty Of water. The source 
of sUEPly I. a creek 2� mile. from the cltyh153 feet below 
the h ghest point of elevation of mains. T ere are about 
1il mile. of main.: Communications to be addressed to 

JAS. W. SNYDER. City Register. Sedalia. Mo. ' 

A M E R I C4N STEAM BoiLER I N S U RANCE C O . ,  
" 4D WllIt"m ,.tr.·�t. New T ...... Write for SpeCial Blanket J!'orm ' No. 99; giv,,", complete 

proteetlon to. property. and 'pays $5.!lOO for l" !lfe and eoo 
weekly for .Ix month' fo� IDJury. ' . . 

. �bnc. cold process of manufacturing. Tessler . . ' I'ltaple •• cnttlng. J. F. ·Thayer . . . . . . . . . . . . . . . . . . . . . . . 822,997 '" WIlb& 
.

. nx; ; ; ;  . . . . . .  ; :  . . . . . . ; . : 

.

. ;; . .  ;: . . . . . . . . . . ... . 323,37S1 Steam engl

. 

n

. 

e. B. C. W

.

aite . . . . . . . . . . . . . . . . . . . . . . .  , '  
.
. . 822,999 

P,-I carrier. G. W. Thomas . . . . . ; . . . .. . . . . .. . .  ," . . .  323,2113 Steam engine lubrIOatOi-� w:ii: 0raIg . . . . . . . . . . . . . . 822,912 �\l!lQ1I1Otor treadle, G. J. Taylor . . . . . . . . .. . . . . .. . . . . 323,U!6 BI.e4ml trap, ill. j: Redmond . . . . . . . . . . . . . . . . . . . ... . . .  ill3,111& Perforating maohine. A. G. B�� .,  . . , . . . . . ... . . . � , �, s. Appleto" . : . :  ... . . . . ... . . .  ; . . . . . . . . . . . . . . .  ... 

. CaDadlaD Paten til Jll8Y now bl! obtalntld by the 1 ' 
Inventors for 8J!.y of the'lnventlon8 named . in: tile

.
' folfl" 

jIOlng list, at a coat of $40 each. For fIiIl Instrilctions 
jUldreM Jilunn " Co.. 361 Bioadway, New York. Other' • 
foreip. pat,eata ... aIIIo be OIKainecl. . 
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Cornell University 
COUIt,.ES LEADING '1'0 D EG REES. 

Mechanical Engineering, Mathe· 
mati cs,  

Civil Engineering. 
Electrical J<.:ngineering, 

Architecture, Agriculture , 
Arts, Analytical Chemistry, 

(Jhemistry and Physics, 
History and Political Science, 

Literature, Natural History, 
Philosophy, Science, 

Science and Letters. 
Entrance Examinations bf"llin at. 9 A .  M.,  June 

13 and I'jept.. 13,  l �Sa. 
For the UNIVERSITY REGISTER, giving fun informa­

tion respecting admission, free schojar�hips, fellowship�, 
e
XrFi�S:�U��R 

a
g�d��NEJ�r, UNIVERSITY, Ithaca, N. Y. 

BOI LER EXPLOSIONS -A PAPER BY 
J. L. Lowery, discussing the causes of boiler explosions 
and the prevailing erroneous opinions regarding them. 
Contained in SCIE�TIFIO AMERICAN SUP PI;'EAt ENT. No. 
463. Price 10 cents. '1'0 be had at this office and from 
aU newsdealers. 

I NJ ECTORS S T :�r;ll �i��s
L
o
:R S .  

RUE MFG. Co., FILBERT ST., 
........ ;",;;.;;....;;... ............ � Philadelphia, Pa., U. S. A. 

"ACME" DRA WING PAPERS 
QUEEN CO' S 

WIT 11 EBB., RUGG & RlCHA aDSON. Manufactnrers 
of Patent \\ ood Working Machinery of every descrip­
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ba.1 & co., Worcester, Ma.s. Send for Catalogue. 

· GU STAV SCHWARZ, COMMISSION AC ENT, RICA,  R U SSIA. 
Acts as representative for reliable American Business 

for the entire Empire of Russia. 

THE COPYING PAD.-HOW TO MAKE 
and how to use ; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made ; how to apply the written 
�����t��J�� g���N��;;���

a
::IgfJcg>J��������t.�6: 

438 . Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 

OrAFNESS its CAU8ES and CURE, by one r who was deaf twenty-eight year •. 
Treated by most of the noted specialists of the day 
with no benefit. Uured himself in three months, and 

since then hundreds of others by same process. A plain, 
Simple, and successful home treatment. Address 

T. S. PAGE, I28 East 26th St., New York City. 

SANITARY EXAMINATIO N OF DRINK-
iug Water.-By Prof. E. R. Angell. The odor or water, and how to detect it. Tests and their app l ications Nitrates and Nitrites. J,ead and iron. Test for lead: :rests for orgamc mAtter. A valuable paper. Contained 
In SCIE:"TIFIC AMERICAN SUPPLEMENT. No. 46� Price 10 cents. To be had at this office and from ali newsdealers. 

WEAK ���t!�r�o�w��a� 
, hood, health and vlcor with. 
out Stomach Dra&'lPne, aDured to all who suffer from 
nervous and pbysical debUlty, exhauated vitality, 
premature decline, DI.eBse8 of the Kldney_, Pro .. 
tate Gland, Bladder, &c., by the Manton Bolua. Vari­
cocele cured without surgery. Treatise aDd testimonial. free. 

DR. H. TRESKOW, 46 W. 14th St., New Yorlr. 

PERFEC7' 
NEWSPAPER FILE 

The .Koch Patent File, for prese,-yJug newspapers. ,magazInes. and pamphlets. has been recently improved and price redn('ed. Subscribers to the SCIENTIFIC AM_ ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be supplied for. the low price of $1.50 by mail, or $1.25 at the office of thIS paper. Heavy hoard sides ; inscription .. SCIENTIFIC AMERICAN," in t.1t. Neoessary for evx��.::. who wishes to preserve t e paper. 

lroD & CO., 
. PubJisbers 8oDI.ftDrIc AMEmCAli 

lQ9 

-R �O 0 F I N  C, I Scientif ic American 
(EHRET'S l'REPARED.) BOOK LIST 

For Buildings o f  every description. Best, cheapest, 
and most durable Roofing ever o1fered to the public. 
New circular just out. Full information cheerfully given 
on application. 

2 PLY P RE P A R E D  FELT 
To Readers of the Scientific American : 

By arrangements with the principal 
publishers, we are now enabled to supply 
standard books of every description at 
regular prices. 

}i'or lining under TIn, Iron,. or Metal Roofs. The subjoined List �ertains chiefly to 
by us especially for use on I.ocomotive Round House. SClentI.fic Works ; bu we can furnIsh STEA M ,  WA'l'EIt, GA,., and A CID proof. Made I . . . 

Chemical Works, Factories, &c. books on any desired subject, on receipt 

M .  J R . & co. 
a . Street. and OlIve Sts. • 226Plwlilalndu

e
tlpSht�nee' t \ 12 ����GC�ark \ N.

S
*�9�:�·gth \ of author's name and title. 

E H R E T ,  CINCINNATI, No. 16 Pnblic Landing. � All relllIttances and all books sent 
__________________________ �. --------- I will be at the purchaser's risk. 

CAMERA ATTACHMENT.-DESCRIP-
tion, with illustration, of an effective camera attach-
����g��p1ii�It��rs:

a
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e
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3
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r:

g
g�!��TI:�� l:r

e
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CAN SUPPLEMENT, No. 460. Price 10 cents. '1'0 be 
nad Itt this office and from all newsdealers. 

WORK SHOPS 
WITHOUT STEAM POWER 

W. F. & Jno. Blll'nes c ... . 
R .. ckford, I I I .  

Address No. 1999 Main St. 

SHOEING H ORSE8. -ABSTRACT OF A 
fI
aper by Secretary Russell. of the MMsachusetts State 

pr�S::r �!t���6����'ern'i��:��.
e 
V���t:f:e�Y�S �(�i�� 

TIF IC AMERICAN Suppr�EMENT. No. 461. l )rice 10 cents. 
'1'0 be had at this office and from all newsdealers. 

MEASURING HEAT.-A PAPER BY 
Otto Pettersson, proposing a method of measuring heat 
which the author intends shall fulfill some conditions 
that the progress of modern science will more and more 
urgently require. With four engravings. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 4�fJ. Price 
10 cents. To be had at this office and from all news­
dealers. 

JlDOr-'S alQ,. � On receipt of the price, the books 

I" =� 
�. !� ordered will be sent by mail ,  unlesr. other 

:J3 L.A.ST. 
IRON REVOLVERS , PERFECTLY BALANCEb, 

Has Fewer Parts than any other Blower. 
P. H .  Ii. F. M .  R O OTS, Manufacturers, 

OON NERSVILLE, I N D. 
. S. S. TOWNSEND, Gen. Agt.,220ortla.nd St., 9Dey St •• 

OOOKE & CO . , Selling Agts., 22 Cortland Street. 
JAB. BEGGS & CO., Selling Agts. 9 Dey Street. 

NE'1IV YO�:K.. 

directions are given. 'rhose who desire 
to have their packages registered should 
send the registration fee. 

� The safest way to remit money is 
by postal order or bank check to order of 
MUNN & CO. 

m.:¥r A catalogue furnished on applica­
tion. 

Add ress M U N N  & CO. ,  
361  Broadway, New York, 

Publ ishers of the " Scientific American . "  

SEND FOR PRICED CATA LOG UE. Graham.-BltASS FOUNDER'S MANUAL. A 
BRI E R SS THE MISSISSIPPI AT 

Pl?actical T!,eatise in · every branch 9f the art, DG AC 0 WIth ReceIpts and Tables. By W .  Grah a m. 
i'rairie du Chien.-By J ohn Lawler, C.E. A paper read Second edition, revised . . . . . . . . . . . . . . . . . . . . . .  $ 1 .00 
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M
d1��::':'i�� ��TltW'Y���ca��'hcil';� ��g�t;:i� I Greell .-BOTANY ; containing . the Elements of 

i11l<s. Contained in SCIE .'1'IFI C A" "RICAN SUPPL"- Vegetable Strnctnre and PhYSlOlogy. By Fran-
MENT. No. 463. Price 10 cents. To be had at this ces H. Green. Illu�:;rated. 4to, boards . . .  $ 1 . 1 0  
office and from all newsdealers. Greellwood.-STEEL AND IRON. By W. H. 

Greenwood, F.C.S .. Assoc. M . L C.E. Edited bI. 
Tb��Ol��!!�cr.':i'r.'!M:r:!;i.:':.tor Prof. Ayrton, F.RS., and liichard Wormel , 

VAN OUZEN'S PA'l'ENT D.Sc., M.A . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . .  % 2.00 
LOOS E  P U L L E Y  O I L E R Grimsh aw.-SAWS. By Robert G rimshaw. 

. • Action and Comparison of Saws of all kind" ; 
f!���I�::ci'

0
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n
16'� l'le t�':.�� %�� Setting. Swag'ing, Gnmming, ]filing, etc . .  $ 4 . 0 0  

years. Pricesveryreasonable. Every SUPPLEMENT to above, relating to forms of Saw 
user of machinery should have our teeth for speCial Material, etc • . . . . . . . . . .  : . .  $2.00 
" Catalogue No. 00 ;" sent free. Grlmshaw.--8TEAM ENGINE CATECHISM. VAN DUZEN & TIFT, CincinnatI. O. A Series of Thoroughly Practical Questions and 

THE EVOLUTION OF FORMS OF 
Ornament.-By Prof. Jacobsthal. A study of the de­
velopment of form in ornamental art. Plant-forms the 
archetypes of the various modern 'decorative patterns. 
The Cashmere pattern. The two kinds of represeftta­
.:tions of plantR. The oldest of known forms. Grreco­
Italian decoration. Arabico-Moorish culture. Ea.st­
Asian intluences. Western forms of art. Illustrated 
with 20 engravings. Contained in SCIENTIFIC AM�]RI­
CAN SUPPLEMENT, No. 460. l'rice 10 cents. To be 
had at this office and from all newsdealers. 

Answers arranged so as to give to a Young 
Engineer just the information required to fit him 
for properly running an engine. By Robert 
Grimshaw. 18mo, cloth . . . . . . . . . . . . . . . . . . .  $ 1 .00 

Guettier.-METALI.IC ALLOYS. By A Guet­
tier. A Practical Guide for the Manufacture of 
Alloys, covering their Chemical and Physical 
Properties.. . . .  . . . . . . . .  . . .  . . . . . . . . . . •  . . $ 3 . 00 

Gulllemlll.-SUN, THE. From the French of 
Amedee G uillemin. 12mo. 58 illustrations.$ 1 . 2 5  

Gutllemi u.-MOON, WONDERS OF THE. 

HARRISON CONVEYOR ! Translated from the French of Amedee Guille­
man by Miss M. G . .  Mead; edited, with additions, 
by Maria Mitchell, of Vassar College, Pough-

Ha!:rring 6rain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&'c. 
&���:. I  BORDEN, SELLECK & CO" {M.!�M:'rs, } ChicagoJ ilL 

keepsie. With 43 illustrations. 12mo . . . . . .  $ 1 . 5 0  
Guyot.-EARTH AN D MAN. B y  Prof. Arnold 

Guyot. Lectures on Comparative Physical Geo­
graphy in its Relation to Man's History. 1 2mo. 

Shepard's New 
.60 

Screw Cutti ng Foot Lathe 

EMERALD GREEN.--.A PAPER BY R. 
Galioway, M.R.I.A., describing the method of manufac­
ture of this pigment. and discussing its poisonous-and 
other properties. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT No. 433. Price 10 cents. To be had at · 
this office and from all newsdealers� , 

FOR SALE. 
Improved Westinghouse Automatic Engines. 
One 'f3 H. P. One 60 H. P. We o1fer for two-thirds 
List Price. These Engines were purchased new recent-

�e���� ��'Ri'iMft�oSl)��J�a';M!;')'Ii�g� selling. Ad-

PRACTICAL T A X I D E R M Y  A N D  
Home Decoration. An Entirely New and Complete as 
well as Authentic Work on Taxidermy. Giving in Detail 
full Directions for Collecting and Mounting Animals 
Birds, Reptiles, Tfish, Insect�. and General Object;., of 
Natural History. By Joseph H. Batty, Taxidermist for 
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12mo. Price $1.50. This instructive and interesting work 
should be in the possession of every naturalist and sports­¥'g:'k. Sent on receipt of price bv MUNN & Co., New 

N EW YO R K  B E LT I N O  

With maps and charts . . . . . . . . . . . . . . . . . • . $ 1 . '7 5  
CA RBON AND ITS COMPOUNDS.-A HalUmolld.-NEltVOUS SYSTEM: A TREAT­
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in which carbon was set free in an elementary state, 
and a.lso to discover some new facts regarding carbon 
and its compounds. 00ntained in SCIENTIFIC AMERI .. 
CAN SUPPLEMENT, No. 46�. Price 10 cents. To be 
had at this otllce and from all newsdealers. 

ISE ON THE DISEASES OF. By Dr. William 
A. Hammond. 8vo, cloth. With about 150 illus-
trations. . . .  . . . . . . . . . . . . . . . . .  . . ,  . . . . . . .  . . $ 5 . 00 

Hardwick.-PHOTO-CHEMISTRY. Edited by 
J. Traill Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2. 5 0  

HarJalld.-BREAKFAST, LUN CHEON, A N D  

I TEA. B y  Marion Harland. 12mo, cloth, or 
REL ,  KEG " Kitchen Edition." . . . . . . . . . . . . . . . . . . . . . .  $ 1 . '7 5  

, HarIalld.� COMMON SENSE I N  T H E  HOUSE-HOGSHEAD, H O�,D . A Manual of Practical Housewifery. By 
AND MarlOn Harland. 12mo . . . . . . . . . . . . . . . . . .  $ 1 . '7 5 

S tave M ac hi nery 
Over 50 varieties 

manufactur e d  by 

E. & B. HOLMES, 
Bnffalo, N. Y. 

DRAWING I Illustrated �atalogue 
sent on apJ'\lCatlon to 

INSTRUM ENTS WM. T. COMSTOCK, , 
6 Astor Place, , • New York. 

Harland.-COTTA G E KITCHEN : The. By Mari' 
on Harland. A Collection of Practical and Inex-
pensive Recipes. 12mo . . . . . . . . . . . . . . . . . . . . .  $ 1 .00 

Hartwig.-THE AERIAL WORLD : A Popular 
Account of the Phenomena and Life of the At­
mosphere. By G. Hartwig. With 8 chromoxylo­
graphic plates, a map, and numerous woodcuts. 
8vo, cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $6.00 

Haskill s.-GALVANOMETER AND ITS USES. 
By C. H. Haskins. A Manual for Electricians and 
Students . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 . 5 0  

Haswell's ENGINEER'S POCKET-BOOK. By 
Charles H. Haswell, Civil, Marine. and Mechanical 
Engineer. Giving Tables, Rules, and Formulas 
pertaining to Mechanics, Mathematics, and 

OAT AMARAN WI'l'H DEEP CENTER PI!ysics, .Architecture, Masonry, Steam Vessels, 

Board.-By A. Palmgren. Description and illustration MIlls, LImes, Mortars, Cements, etc. 900 pages, 
of a valuable improvement in the arrangement of cats- leather, pocket-book form • . . . . . . . . . . . . . . . . .  $4.00 
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Sl�I�::it�ICT���;��iI��ihVttJi�e I Ha. s and Fel tillg • .  Description of the Manu-
and from all newsdealers. . facture. By a PractICal Hatter . . . . . . . . . . .  $ 1 .2 5  

To Inventol's and Patentees. Parties having Usetu! 
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correspond with W. C. Hibbard, P. O. Box 782, Montreal, 
Canada. 

BICHROMATE OF POTASH PILES.-
Description of a new nrra} gement of Grenet's bichro-
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ures. Contained in SCIENTIFIC AMERICAN SUPPLE­
MENT, No. 4 a ;; .  Price 10 cents. To be had at this office 
and from all newf5deulers. 

� New Catalogue of Valuable Papers 
contaIned in SCIENTIFIC AMliJRICAN SUPPLEMENT, sent 
free of charge to any address. 

MUNN & CO . . 361 Broadway, N. Y. 

A N D P A C K I N O  co. 

Hawes, J. H.-MANUAL O F  UNITED STATES 
SURVEYING. A System of Rectangular Sur­
veying employed III subdividing the Publio 
Lands of the United States, etc. Illustrated with 
Forms, Diagrams, and Maps. Constituting a 
complete Text-book of Government Surveying. 
Crown Bvo. extra cloth . . . . . . . . . . . . . . . . . . . . .  $ 3 . 0'0 

Haydll's DICTIONARY OF D ATES. 17th Edi­
tion. Edited by Benjamin Vincent. Containing 
in brief the History of the World, with the Pro­
gress of Science and its Applications. A book 
crammed full of short solid articles and facts. 
making one of the completest reference books 
in the languag·e. 8vo, cloth. 800 pages . . . . . . $ 5 . 00 

Health Primers. By Eminent Medical and 
SCientific English Authors. Each 16mo, cloth • 

• 40 
I.-EXEROISE AND TRAINING. 

n.-ALCOHOL: ITS USE AND ABUSE. 
III.-PREMATURE DEATH : ITS PROMO­

TION OR PREVENTION. 
IV.-THE H OUSE AND ITS SURROUND­

INGS. 

Oldest D.Dd Largest Manufacturers in the United States of 
V.-PERSON AL APPEARANCE IN HEALTH 

AND DISEA SE. 

Vulcanized Rubber Fabrics 
ADAPTED' TO MECHANICAL PURPOSES. 

RUBBER BELTING, PACKING, AND HOSE, 
OC>��U�.A.TEZ> 

Mats and Matting, and Stair Treads, &c. 
EJ%C,.YOx..::m TZR.ES, OAn. &Pn.XNG-S. 
JOHN H. OHEEVER, Treas. Nevv York: :E3elting and. Fa.ok:ing Co.. . 
JOHN D. ��R, Deply 'l'reaa. . W - rehouse", I B Park Row. opp. Astor House. N .  Y •. Branches. S08 Chestnut Street. Phlla •• 161 ando 169. Lake" Stl'eet, Oblcogo, and $% . and �' Summer Street. Boaton. . 

VI.-BATHS AND BATHING. 
VII.-THE SKIN AND I TS TROUBLES. 

VIII.-THE HEAR'r AND ITS FUNCTIONS. IX.-THE NERVOUS SY STEM. 
Heap.-REPORT OJ<' THE PARIS ELECTRICAL 

EXHIBITIO� OF 1 881. By Major D. P. Heap, 
Corps of Engmeers, U. S. A., Honorary Comm's­
sioner to the Exhibition and Military Delegate to 
the Congress of Electricians. 8vo., cloth. With 
250 illustrations .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2.00 

He]]yer.-THE PLUMBER AND SANITARY HOUSES. A Practical Treatise on the Principles 
of Internal Plumbing Work, or the Best Means 
of ElI'ectually ExcludinK. Noxious Gases from 
Houses. By S. Stevens Hellyer. Thil'd edition. 
8vo, cloth. lllustrated. London, 1884 . . . . . $4.00 
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Inside i-u lle. each inset'tion - . ..  ,:i cents n line. 
IIncl' l',ure. ench insertion _ .. ..  $ 1 . 00 fa. line. 

I A bnut eight words to a line.) 
"A/{/ravings may head advertisements at the same rate 

per line, by mea8Urerr 41!t, as the letter prest.. Adver­
tismumts must be received at publication oJfit. as eal'ly 
as Thursday mopning to appear in next issue. 

PIPE COVERING. 

Fireproof Non-condncting Coverings for Steam Pipes, 
BOilers, and aU hot surfaces. Made in sections three 
feet long. Easy to appl,f. Asbestos IUarel'inls­
Fibet·, lUi l lboard Paclung. and Cemeut. 

C H A L M E RS-S P E N C E  C O .  419�ol21 Eighth St., New YOl·k. 

JI.W.!JOHIfS' 'ASAB'EES=rO�l< . 
Roofing, Building Felt, 

Steam Packings, Boiler Ooverings, 
Fire Proof Paints, Cements. Etc. 

Samples and Descriptive Price Lists Free. 
H. W. JOHNS M'F'G CO" 87 MAIDEN LANE, N. Y. 

1 75 Randol ph St" Ch icago ; 1 70 N. 4th St" Philadelphia. 
ENGINEER'S POCKET BOOK. BY 
Charles II. Haswell, Civn, Marine, �nd Mechanical En-
r�
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'.rbis valuable work will be sent on receipt. of price by 
MUNN & CO., New York. 

PRACTICAL USES OF ELECTRICITY.­
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agement of explosives. Electroplating. Dynamo ma­
cllines. Electric light. Electro-magnetic enllines. 
Electric railways. Plowing by electricity,. Electnc pil� 
drivers. Electricity in medicine and surgery. Contal:ped 
in SCIENTIFIC AMERICAN SUPl'LEMENT, No. 2N�. 
Price 10 cents. To be had at this oftice and from all 
newsdealers. 

CONSTRUCTION OF STABLES. - A 

B�f:�e'rft :;, ,:.r,!ig�gi����
b
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In SCIENTIFIC AMERICAN · SUPPLEM ,""T. No. 463. 
Price 10 cents. To be had at this oillce and from all 
newsdealers. ' 

�DII:_ .A._ :I3[.A.��XS. 
I·rovldell�e. U. I. ( �·n�k St,), Six minutes' walk West hom station. 

Or1a:lnal and Only HuiMel' of the 
H A R R I S · CO R LI S S  E N C I N E ,  
With Harris Pat. Improvements, from ]0 to 1,000 H. P. 
Send fo r copy E n gineer's a n d  Steam User's 

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

M I/'RO·C H RMISTRY OF P O I  S O N  S .  
By Prof. T. G. Wolmley . . Including their Physiolo/pcal, 
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Blood. .A new edition, revised and enlarged, 8vo, cloth, 
with plates. 1885. Price $7.50. Sent, postage prepaid. on 
receipt Of price by MUNN, &< OQ., New.York. 

� A D ! AT O R S 
F O R  S T E A M  OR H O T  WAT E R  H E AT I N G 

S E N D  F O R  C E S C R I P T I V E  C ATA L O G U E  7 

'\� B t..J N�O -y h 1'v1 "c:...... r---.J \..-l F A C """' U R E D  B V  
A A G R I F F I N G  I R O N C o 6 5 0 C 8'M M U N I PAW AV 

,j E R S E Y  C I T Y N cJ 

THE MANUFACTURE OF CRUCIBLE 
Cast Steel."':'A paper read before the Steei and Iron 
Institute by Henry Seebohm. A presentation of the 
facts connected with the old-fashioned method of con-
�g�lr! f��� If�:ot�tgf 
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TIFio AMEltICAN ' SUl'PLEMENT, No. 464. Price , 10 
cents. To be had at this office and from all newsdealers. 

PAT'E N T S'. 
MESSRS. MUNN & CO., in connection with the publi­

cation of the SCIENTIFIC AMERICAN, continue to ex­
amine improvements, and to Rct as Solicitors of Patents 
for Inventors. 

In this line of business they have had fmy years' ex­
pmence, and now have unequaled faciliUes for the prep­
arRtion of Patent Drawings, SpeCifications, and the 
.prosecution of Applications for Patents in the United 
States, Canada, and E'oreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues. Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
.them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of ·charge, on application, con­
taining full information about Patents 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, etc. 

We also send, free of charge, a SynopsiS of Foreign Pa­
tent Laws, .howing the cost and method of securing 
patents In all the principal countries of the world. 

ltIUNN ok CO., Solicitors 01' Patents, 

361 Broadway. New York. 
BRANCH OF�'ICE,-Corner of F and 7th Streets. 

WlllhlDlfl;oQ, D. C. 

Itituffff t �m'fftau. 
T he- Best i n  the World.  

We make the Best Packing that can be made regardless 
Of cost. Users will sustain us by calling for the " JEN­
KINS STA.NDARD PACKING." 

Our " Trade Mark " is stamped on every sheet. None 
genuine nnless so stamped. pr Send for PrIce List .. B." 

J ENKI N S  BROS., 
71 John Street, N. Y. 79 Kilby Street, Boston. 

BOOl{ \V Ufl'Jo:lt ENGliU:. 
Compact. Substantial. Econom­
Ical, and easily managed : guar­
anteed to work well and give 
full power claimed. Engine and 
Hoiler complete, including Gov­
ernor. Pump, etc., at the low 
price of 
8 HO.aSE POWER . . . . . . . '240 00 4... .. .. . . . . . . . .  280 00 6", .. . .  . . . . . .  355 00 1% . . . . . . .  «0 00  If]r Put on cars at, Sprlnglleld, O. 

JAMES LEFFEL & CO .. 
Springfield. Ohio, 

nr 110 Llbertv St .. New York. 

A BUNDANCE OF NAT URA l. GAS at Roches-
�:M:tn:��I::t��s 
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formation a�ly to cashier of 

Fil'ot National Bank, Rochestel', Pa. 

FI 'R ['" B,qlf:'LeT I L� AND C LAY R E T O R T,S A L L  SH�ES. 
I k _ li\ �r", = BO RGNER 8-. 0  BRIE N .-=--

2 3  !LP S T .  A B O V E  R A C E .  P H I LA D E L P H I A  

THE GENERAL PROGRESS O F  CHEM-
Istry.-Opening address by Prof. H. E. ,Roscoe, Presi­
dent of Section B, Chemical Science, of British Associa­
tion, Montreal. A very intereRting review of the 
subject. Contained In SCIENTIFIC AMERIOAN SuPPLlll­
MENT, No. 461. PrIce 10 cents. To be had at this oilloo 
and from all newsdealers. 

" V U LCA N " 
Cushioned Hammer. 
Steel Helve, Rubber Cushions, 

TBIJESQIJ!BE, ELASTIC BLOW 
Ful l  LIne of Sizes. 

W. P. ))UNCAN & CO" 
Bellefonte, Pa., U. S. A. 

SWIMMING.-DESCRIPTION OF THE 
method of teaching swimming employed in !i'rance ; 
with 6 illustrations. Contained in SCIENTIFIO AMERI­
OAN SUPPLEMENT, No. 462. Price 10 cents. To be 
had at this office and from all newsdealers. 

STEAM E N G I N ES .  
Horizontal and Vertical. 

D l' e d K i n g  ll'Iachinet'Y' 
Floul' • .  Powder, Sinte and 
Fliut lUill lUacliinel'y, Tul'­

;Z:;==�.L.,...==;=:L.,-- bine Warel' Wheels. 
York Mfg Oo., York, Pa,. U. S. A. 

A NEW WATER BELL.-DESCRIP­
�ylt �te

a 
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one engraving. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 41)6. Price 10 cents. To be had at 
this oillce and from all newsdealers ' 

SEBASTIAN, MAY 8, CO,'S. 
I M P R O V E D  $60 

Scrt>w Cutting Lathe. 
Designed for actual work : no 

toy. Lathes for wood or metal. 
Drlll Presses • .  Chucks, Drill_, 
Dogs, and machinists ' and ama­
teurs' outllts. Lathes on trial .. 
, Catalogues mailed On applica­oat.ion . 

1IIiIL.tlf;e!jfjJl;i:iiill 1 6 I)C�c�,�,�a�i� :;I!{o? 
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STEAM ENGINE.-THE CADET EN-
gineer ; or Steam for the Student. By JORN H. :J;. ONG 

Chief En�ineer, U. S. Navy, and R. H. BUEL, ASSIstant 
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Send for our special book catalogue, to be had on ap­
plication. 

Address JOHN A .  ROEBLING'S �ONS, Manuiactur-
er�v:�:�t�gci �te ¥�r

l�1����'(k s::.�� �:-Ji�l:';ces. 
Send for circular. . ' 

THE BUILDERS OF ALL DESCRIPTION OF 
PU.SEY If, J O N ES CO.  MA�HIIBnTU&E� BY MAHUFA�TURER& �r PAPER. WilminKtoll, Delaware. 

THE AMEru�AN BELL T!LEPH�NE ��. 
95 M I LK ST. ,  BOSTON ,  MASs.. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by a1'Lknown. 
forms of Electric Speaking 'l'elephones in­
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish­
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof; and liable to suit therefor. 

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

Samples sent ""rtrlal. 

ROLLAND & THOMPSON, Manufadurers 
21 7 RIVER ST., TRO Y, N. Y .  

THERAPEUTICAL EFFECT O F  THE 
Internal A dministration of Hot Water In the Treat­
ment of Nervous TIiseases.-By Ambrose L. Ranney, 
M.D. Rules ' for sdmlnlstration. The elfects of the 
treatment. Theory of the action of hot water. Points 
In Its favor. Conclusions. Contained In SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 46:1. Price 10 cents. To 
be had at this oillce and from all newsdealers. 

WILLIA M S PO RT 
Pon);. or Panel Plan-
r�· Dog� '§t��s�l :� 
and Furniture Man­
ufactories. For plan­
ing Door P a n e l s ,  CIi! ... Box Stulf, and 
Fnrnlture work, It 
has no equal. 

We use the Ellis 
Patent three part 
�gftrt''f 0 ���. �a��eb; 
head. Two pressure 
bars. Has s t r o n g  
feed. Will plane from 
1-16 to 6 Inch thick. ' 
Weight, 1,400 lb. The 
lowest priced IIrst­
class planer In tbe & HERMANCE. Williamsport, Pa. 

X D E  E N' G- X N E .  
HIKh speed. Especially meritorious for Electric LIKht purposes. The b il>st ot·its 
class. Saw Mill. with all modern Improvements. 'I'ractlon and Portable Enpnes. 

:.0_ do as. ::J:):IIIPT.. . 

CA.B KIQ. CO., Harrisburg, Pa., U. S. A.. 

[AUGUST 1 5, r 885. 

The Latest Improvement 
IN 

TRACTION ENG INES 
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all other 'J.1raction Engines in pulling and steering through 
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centu l"y of st.udy and practical experience in the manu­
facture of 

Pori able, Agricultural, & Btatiomy Steam Engines. 
With determined policy to build only the BEST l\"IACHIN .. 
ERY from the BEST MATERIALS, and in the BEST 
MANNER OF CONSTRUCTION, and with continued im .. 
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capacity of power. 
In addition to our STA.NDARD ENGINES we now offer 

the IIrst ROAD ENGINE which has the Traction Power 
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ently, the forward axle IS under full control of the steer. 
infi::tJ'�r�:'cataIOgue will be sent on application. 

WOOD, TA B E R  &. M O R S E ,  
Eaton,  M ad ison Co., N .  Y _  

E R I C S S O N 'S 
NEW CALORIC 

PUMPING ENGINE, 
FOR . 

IhveJll1llts "  eJonntry Seats 
����\! ft:�fu'i�'� s!�i 
Delamater Iron Works, 

C. H. Delamater & Co., 
Proprietors, 

16 Cortlandt Stl'eet, 
New YOl'k, U. S. A., 

And 40 Deal'bol'n St., 
()hicag-o, 111.  

. The Sc ient if ic American. 
T H E  M O ST PO P U LAR SCI E NTI F I C  PAP E R  

I N  T H E  WO R L D. 
.rnb1l�hecl Weekly, ,8.20 B Yeur ; ' 1 . 60 Six MenU ••• 

This unrivaled periodical, now in its forty-first year, 
continues to maintain its high reputation for excel1ence, 
and enjoys the largest circulation ever attained by any 
scientific publicat.lon. 

Every number contains .Ixteen large pages, beautifully 
printed, elegantly Illustrated ; it presents in popular 
style a deSCriptive recnrd of the most novel. interesting, 
and important advances In Science. A rts. and Mannfac. 
tures. It shows the progress of the World In respect to 
New DIscoveries and Improvements, embracing Machin­
ery, Mechanical Works, Engineering in all branches. 
Chemistry, Metallurgy. ElectriCity, Light. Heat, Archi­
tecture, Domestic Economy, Agriculture, Natural His­
tory, etc. It abounds with fresh and interesting subjects 
for diSCUSSion, thought. or experiment ; furnishes hun­
dreds of useful s11l<gestiuns for bu.lne.s. It promotes 
lndustry, Progress, Thrift, and IntelJlgence In every 
community where it circulates. 

Tile SCIENTIFIC AMERICAN should have a place In 
every Dwelling. 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 profession in life, will derive benefit from a rellUlar 
reading of TR" SCIE"TIFIC AMERICAN. 

Terms for tbe United States and Canada, $8.20 a year ; 
$1.60 siX months. Specimen copies free. Remit by 
Postal Order or Check. 

IU U N N  & {�O.,  Pllbli.lters, 
361 Bl'oadway, New YOl'll. 

T � :m  

Scientific American Supplement. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is a sepa­

rate and distinct publication from 'rHliJ SOIENTIFIO AM.­
ERICAN. but is uniform therewitb in size, every number 
containing sixteen 1arge pages. Tu]c SCIll:NTIFIC AM­
ERICAN SUPPLIOMIONT 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, Geo­
graphy, A rchreology. Astronomy, Chemistry, ElectriCity, 
Light. Heat, Mechanical Engineering. Steam and RaIl· 
way Engineering, M ining, Ship Building, Marine En­
gineering, Photography, Techhnology, Mannfacturlng 
Industrles, Sanitary Engineering, Agrlcultnre, Horti­
culture, Domestic Economy, Biography, Medicine, etc. 
A vast amonnt of fresh and vahlRble information per­
taining to these and allied subjects is given, the Whole 
profusely illustrated with engravings. 

The most important Engineering Works, Mechanisms, 
and Manufactures at bome 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
ERICAN and one copy of the SUPPLEMIONT. both mailed 
for one year for $7.00. Address and remit by postal 
order or check, 

IUUNN & Co .. 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMEI<ICAN. 

'1'0 Foreitr" S"bscl'jbel's.-Under the faclllties of 
the Postal Union. the SCIENTIFIC AM f£Rl CAN is now sent 
by post direct from New York, with regularity, to sub­
SCribers in Great Britain. India, Australia, and all other 
Bri�ish colonies j to France, Austria, Belglum, Germany, 
Russia, and all other European States ; Japan. lImzll, 
Mexico, and all States of Central and Sonth AmerlvA. 
Terms, when sent to foreign countries, Canada excepted, 
$4, go1:l, fO�'sCIENTIFIC AM "RICAN. one year : $9, gold, 
for both SCIENTIFIC AMERICAN and SUPPLEMIO"T for 
one year. This Includes pcstage, 'Which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, New York. 

PRINTING INKS. rrHE " Scientific American " Is printed with CRAS­
ENEU JOHNSON & CO.'S INK. Tenth snd Lom bard Stl. Phila., and 47 Rose St., 0pp. DUIIJle St., N. Y. 
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