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THE NEW UNITED STATES CRUISERS. ed fore and aft . The armament will consist of one 6-inch 
Of the four cruisers now being bui lt for the government, B. L. R. mounted upon a sbifting pivot forward Qf the 

one, the Atlanta, was described and illustrated in the SCIEN- fire bridge, and four 47 mm. Hotchkiss revolving cannons, 
TIFIC AMERICAN of November 17, 1883 ; tl�e Boston is iden- mounted at the end of each bridge in fixed armored towers. 
tical in every respect to the Atlanta. In regard to size these -It will'have a three masted ' schooner'-rig with small and 
two vessels are between the Dolphin and Chicago, whicb are light spars and nt,.-head gear. Tile' plan shows that the 
described and illustrated in the present issue. structural arrangements will be similar to those of merchant 

u. B. DISPATCH BOAT DOLPHIN. vessels, except that care has been taken to divide the hull 
into six water-tight compartments by transverse bulkheads 

The governing condition in the design of the Dolpbin has extending to the upper deck. Greater longitudinal strength 
been high speed capable of being maintained for several than usual has been provided for. The bow will be strong 
days. ''It is intended for a dispatch boat for furnishing rapid and slightly ram-shaped. It will have a steam steering en
communication from the seat of government to any point gine, will be lighted by electricity. and will have electric 
on the coast, or to act as fleet dispatcfi boat if a United search lights and head ligbts. The ventilation will be as 
St.ates squadron should need its services. In designing it perfect as it is possible to make it. 
all attempt at protection was abandoned, and machinery of A two cylinder compound vertical direct acting engine 
the most durable and efficient type adopted. of 2,800 indicated horse power will actuate tbe single screw. 

The principal features of the Dolphin, represented in the Tbere will be one high pressure cylinder 42 inches in dia-
engraving upon this page, are: meter and one low pressure 78 inches' in diameter, the stroke 

Lengt.h between perpendiculars ................... . 
Length, extreme ................... ....... ..... .. 
Breadth, moulded ............... ....... ..... .. .. 
Breadth, extreme ................................. . 
Depth from top of doors to top of main deck beams 
Depth from base line to t.op of main deck beams . . •  
Top of main deck at side above load water line ... 
Mean draught . . . .. . .. . ......... .... . . . . . . . . . .. .. . 
Displacement at mean draught ................. . .. 
Complement of men ........... ... ............... . 
Battery-One 6-inch pivot, four revolving cannon. 

240 feet. 
2:;6'5 .. 
31'85 .. 
32 
18'25 .. 
20'07 .. 

628 .. 
14:25 .. 

1,485 tons. 
80 

Indicated horse power.... ..................... ... 2,300 
Speed . .. . ........ , .... . .. .. . .. .. . ...... .. .. .. ... .. 15 knots. 
Capacity of coal bunkers ... . . . .. _ ........... . . .... 310 tons. 

It will have a flush open spar deck, with no poop cabin 
or forecastle. Neal' the cabin gangway will be a smal l 
central deck house, and, with the exception of another around 
the boiler and engine hatches, the deck will be uninterrupt-

being 48 inches. The cylinders are to be placed immediately 
over the crank sbaft, each being supported by two wrought 
iron columns secured to tbe bed plate of the engine, and by 
two cast iron brackets attached to the condenser and also 
forming the cross head guides. The valves and levers for 
working and regulating the engines will be operated from 
the starboard side of f\ gallery running around the engines 
on a level with the berth deck. An upper gallery will be on 
a level with tbe spar deck. The propeller will have four 
adjustable blades 14 feet 3 inches in diameter with a mean 
pitch of 21 feet 4 inches. 

Cylindrical boilers will be used with a pressure of 100 
pounds per square inch above the atmosphere. The grate 
surface will aggregate 270 square feet, and the heating sur
face 6,600 square feet. They will have internal cylindrical 
furnaces and .horizontal fire tubes returning above tbe fUr_ 

[$8.20 per Annum. [POSTAGE l'BEl'AID.l 

naces. There will be two single end boilers baving a lengtb 
of 9 feet 6 incbes and a diameter of 11 feet, and each fur
nisbed with two furnaces. There will also be two double 
end boilers with a length of 18 feet 8 inches, and a diameter 
of 11 feet, each baving four furnaces. The longitudinal 
axes of the boilers will be placed in a fore and aft direction, 
the single end boilers aft facing tbe double end, the fire 
room between them being 9 feet 6 inches. At the otber end 
of the double end boilers will be a fire space 9 feet long. 
The fire room hatcbes and otber openings can be closed air
tigbt. 

The contract price for the hull, machinery, and fittings of 
the Dolphin, exclusive of tbe masts, spars, rigging, sails, 
boats, etc. , was $315,000. 

u. S. TWIN SCREW STEAM CRUISER CHICAGO. 
Length between perpendicnlars. . ................ 315 ft. 
Length on water line.... .. .. .. ... ............... 325 ft. 
Length over all. .. .. ... .. .. .. .. ......... .... ....... 334 ft. 4 In. 
Depth, garbe>ard strake to nnder side of spar deck.. 84 ft. 9 In. 
Height of gun d�ck port sill from load water line... 10 ft. 
Height of spar deck port sill from load water line.. 18 ft. 6 in. 
Breadth, extreme . . .. . . . .... ...................... 48 ft. 2� in. 
Draught of water at load line, mean. . . . •.• . ••• . . . .  19 ft. 
Displacement .. .................... .......... . .. 4,500 tons. 
Area of plaIn sail . ............. ................. 14,SIlO sq. ft. 
Complement of men................ ..... ......... 300 
Battery, four 8-inch long breech load ers in half tur-

rets, eight 6-inch and two 5-lnch on gun deck. 
Indicated horse power..... ... . ... .. ....... .. ..... 5,000 
Sea speed........... ................ ............... 14 kuott. 
Capacity of coal bunkers................... . ..... 940 tons. 

This vessel, represented in the engraving 011 page 390, will 
be built throughout of mild steel, with no wood sbeathing. 
It will be divided into ten water-tight compartments by 
nine transverse bulkheads extending to the gun deck. The 
boilers and machinery are to be in the foul' amidship com· {Continued on pqqe 391.> 

THI WIW VWITID STATIS C:aVISI:aS.-TH.B DISPATCH BOAT DOLPJlI:I. 
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IRRIGATION IN CALIFORNIA. 
In 1871 the crops in the valley of the San Joaquin River, 

California, from a long drouth and severe north winds, were 
threatened with entire destruction. Some of the farmers 
.then burriedly cut a few ditches from the King River, aud 
the flooding they tbus obtained made the wheat yield from 
80 to 55 bushels per acre, and land which bad previously 
been hard to sell at $2. 50 per acre rose in value to $25 and 
$80. From that time t.o this the, syst,em of regularly man
aged irrigation has steadily grown iii all that valley section, 
lying about 200 miles southeast of San Francisco. There 
are now six companies organized fQr th is purpose, with an 
estimated capacity to furnish water for the irrigation of about 
650 square miles, although past experience tends to show 
tbat, after the system of irrigation has been once established, 
the water supplied will go further and probably make culti
vable a much larger area. The farmers buy their water 
rights from the companies at the price of ,10 an acre, for 
which they can take as much water as the area of ground 
requires, and draw at any time and as often as tbey choose. 
They have to make tbeir own laterals, Which are usually 
dUches four feet wide by one deep, and can be made 
cheaply by plow and scoop. Since this system of irrigation 
has been adopted, many thousands of acres of land, there
tofore almost barren, have been turned into some of the 
most productive farms on the Paciflc coast, and are espe
cially valuable for the raising of grapes and other fruit. 

.. ' " ' "  

DUTATIONS OF COSTLY LEATHER. 

[DECEMBER 22, 1883. 
ADULTERATIONS OF FOODS-GLUCOSE IN SUGAR 

AND IN BIB11P8. 
The fact is so well known as to be admitted by all, that 

a considerable part of the articles wliich we consume for 
food and for drink are open to the belief that "things are 
not what they seem." Meat and fish cannot very well be 
imitated, and we probahly buy real beef, and veal, and 
chickens, and codfish, and halibut, though they certainly 
may be all of them so wonderfully fitted up for the pur
poses of sale as to impose on the purcha""" ut 
b�tter. and sugar, and coffee, andt vinegar, and spice� 
of every sort, we purcpaseTnastate of purity in only ex
ceptional cases. Wherever au imitation can be made that 
costs less money than the article which is the original , we 
may be sure that on an average our chance is good for 
getting the counterfeit. 

We are apt to think that if we select a grade of high price 
in any special line, we ore sure of getting what we profess 
to get, and perhaps it is a good plan to lay that flattering 
uhction to our souls, for we feel better after it ; but the 
simple fact is, that in general the higher the cost t he better 
the adulteration pays, and as human nature is open. to influ
ences, the larger money brings us a more elegant style of 
imitation only • . 

Inagmuch, then, as tae admixtures are so very common, it  
becomes for us a question of almost vital intere�t to know 
whether they are ipjUlious to health, or whether they are 
harmless. If we barely lose our money, because . we do not 
get what.we think we do, tbat is bad enough; but if, on the 
othel' hand, we are at tbe same time poisoning or at least 

The custom of carrying lunch reticules, moneypllrses, and injuring ourselves and our families, the case a�sumes a very 
traveli ng bags of leather has made an increased demand for different aspect. 

Adulterations of foods ... ..... . . . . 3IU 
AKricultlll'Bl lnventlon8 .. . .. . 398 
Afiocompressor.lml'roved . . . . . . .. SS7 

the leather from rare animals, or for leather of attractive ap· Our attention has been recently called to one form of 
pearance. As the natural supply of alligator and the great adulteration which is so exceedingly common that we can
python 01' boa skillS is not sufficient to keep up with the de· not go a single day free from it. We allude to the presence 
mand, these skins-or the leathers from them-are imitated of gl\1cose in SUgal'S and ill sirups, and we take up the subject 
very largely by using the leather of commoner and cheaper in the hope that we may dispel some groundless fears. 
skins. Even seal leather, goat leather, and kid leather, or That the glucose is there is as sure as the snn rises daily. 
morocco, are imitated. The surface of alligator leather con-' There may be IJO'mI! sugars and sirups that are pure and honest, 
sists of almost exact rectangles or squares, separated by deep but there are many wbich are not. We are not speaking 
furrows, the s'luares grn.duaUy diminishing in size as they at random in  this, we are only testifying to what we know 
recede from the center of the skin. The boa leather is in by experiment. We have purchased sample lots, here 
diamond shaped patches, forming a fine netwoJ'k, and is very and there, in New York alld in otber places, taking care to 
elegant, the division lines being very fine. Sealskin leather get them only from dealers where we were. likely to get our l::'le";�rt\'�'i.�ro':.���?:::::::::: = is a fine diapered or arabesque pattern of irregular divisions articles of as good quality as could be found. Chemical 

inventions. new .. . . .. . . ....... .. SIlll 
d d .1 • d G t 1 th ' d' gul I' 'al h d . 

l ' . 
t th f I Am I a SCOt, or am I not? .. .... 889 

Aniline dye adul. with SIlJ{fll' ... . . S85 
Irrlntion In California ....... ... . .  lI8l raise an uepre�se. oa ea er IS crosse tn re ar IneS tn s owe tn a most every ms ance e presence 0 g U-
I.e Conte. Dr. John L ... .. . ..... . . SSS 
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BrandT. Bread Co .. I.he .......... . 889 Locomotive whistle, the . ...... . . 885 at acute ang es, ormlUg mmu e e onga e Iamon s. cose. 

�:g:�':.�c����V�W�ln ... :::.::::::: = As some of these leathers are too costly to be fut'nisbed at An apothecary submitted to onr examination a sample of Hurke s wagon ja.ek* ... . . . ... . . . .. 381 
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N��f!:al,��0!�4"!!;.;,;':"""""· � low prices the million who desire the best, but cannot always sugar from a lot he had just purchased forhis pharm�l!!!�ti. 
J�rtl�stQ,tea�*.·::::,= ��}1!.,t'iQ ���.�, 1L�.SUPP"�l��l _�y'.�a:;, • . �u,,;u .. . " no. car use, wmcn urur aeen rec(Jmm�nueu to mm as absoltilely 
Nov'!\ :,,, .. �PWM:r.:ng::::.:::: 381 liS uurable I,\S tbe genume, servtng m part the purposes of pure; i t  showed over  jime per cent of glUC086! We have seen ����dFac,;t��;':ers�:::::::::::: =: the costly leathers. These imitations are made by the aid of barrels opened, found the maker's guarantee of perfect pur���n!�:�mf���.����:: = photography. A genuine seal, alligator, boa, .or other costly ity lying under the barrel-bead, taken samples from directly �r:,��,\r,(:.�::�������*· : · :::::::= skin is photographed, then printed on sensitive gelatine, the beneath the printed falsehood, and found them rich in glll��lt �fU°it:�.���.�.��� =: parts not acted upon by light dissolved ont ill water, and a cose I 
U.S. war .teablerChlcago*, . ..... SIlO cast or an electrotype plate then made in copper or type We do not, therefore, dispute the presence of the admix. Wagon jack, Burke· .. . . ... . ....... 88'l • . '  Wire fence. In Georgia . .. ..... ; ... 8811 metal, as practiced III the reproductIOn of  engravings, and ture, hut it is a perfectly harmless substance and need never 

===================c then the melal plate 8.nd tbe smooth leather of some domestic cause alarm to any one. This is what we meant by saying 
animal are passed between rollers under pressure, and the that we hoped we might allay groundless fears. We may 
figure on the plate is permanently fixed on the leather by eat and drink glucose all our li ves, our children may take it 
great pressure. Any of these leathers may be stained, col- down ad lib. in their candy, as they are doing every day, 
ored, or dyed to any tint desired; but plain black or the we may have our delicious maple sirllp on ollr buckwheat 
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color left by the tannin is generally preferred. cakes, and they will not hurt us any more than the cakes are 

4 4 I , • bound to any way; we may revel in glucose, and live and die 
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TlIE CHINCH-BUG IN NEW YORK • .  

Dr. Lintner, Entomologist of the State of New York, 
has recently issued a bulletin stating that the much drealled 
chinch-bug, which has caused so much destruction to tbe 
crops in the West, is present in alarming numbers in some 
parts of N.ew York. We are pleased to note the commend
able enterprise of Dr. Lintner in warning the Eastern farm
ers of their danger. 'l'he pest has been d iscovered in St
Lawrence Connty, and tbe State Entomologist desires every 
farmer in that part of the State to examine his meadows for 
patches of dead grass, which look as if winter killed. If 
such places are found and the bugs discovered, it is recom· 
mended to scatter straw over these dying patches, and 
afterward burn it. This work must be· done with great 
care, and a favoring wind is important. The burned area 
should afterward be .deeply plowed, and not in ridges. To 
the more effectually bury the chinch· bugS, tbe plowed land 
may be harrowed. If the meadow will not permit of being 
plowed, the next best thing is to lipply gas-lime at the rate 
of two hundred bushels per acre. The gas·lime may be 
applied at any time during the coming winter, but, oC course, 
the plowing must be done before the ground freezes and 
prevents the sod being turned. 

A more widespread attack of the chinch-bug may be 
looked for next June, when it will be time to use other means 
of destroying this enemy to our grass and grain crops._ 

. Professor Riley, the GOvernment Entomologist, in the 
last issue of 8ci8nce, states .that he thinks tbat Dr. L"intner 
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Sunda.-JDngravlng .. . .. ... . . .... ....... .... ...................... . 6648 brought in a freight car from the West. Fitche's record of 
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of the dl1ferent voloimto ernptions.-Theory 88 to the 'cause of belief that it has iong been in the East, and tbe present out-tbese dlsturbancea ... ...... . .. . ........ . .. . . .. .. ..... 
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break is due to an increase in numbers from some favoring 
VI. MEDICINE, HYGIENE, ETC.-Some Observations of A.lbumln- condition instead of an invasion. However this may be, urla.-Study of Brtght' . dtseale .... .. , ................................. 66(6 

PrlnDatnre Baldness .. . . .... .. . . . ... . ... . . . . ... ............ .... . .. . . �the importance of taking all precautionary measures re-
PortableDIs�eot1ng Chamber.-Wttb eqravlD&' ....... . .. .. . ... 8848 mains the same. A 'bug which will destroy mill.ions of !Jol-

VU. lIIISCELLANEOUS.-The American Sohool of Clasal<laIStndles 
at Atbens. By Prof. GOODWIN . • • . . _ .... . . .... ......... .. .... . . .. ... 8M& 

lars' worth of crops in a single State, as it has done in Illi
OOIS and elsewhere, IS one not to be desired 

happy. 
Let us look at it chemically. There are, as natural pro

ducts, two  forms of sugar everywhere diffused; they are 
known as cane I'ougar, and grape sugar. Taken as a nIle, 
it may be said tbat cane sugar exists mostly in the sap or 
juices of plants, and grape sugar in the fruits, though there 
are many interchanging exceptions. They are composed of 
carbon, oxygen and bydrogen, the proportions being ill 
cane sugar C,. H •• 0", and in grape sugar C,. H,. 0 •. They 
are both harmless aod nutritious to the human system ; they 
are both sweet, the sweetness of grape to cane being about 
as one to two. Chemically, cane sugar is a saccbarose, and 
grape sugar is a glucose, the latter retaining this as a mar
ket name. 

What we buy as IfUgar professes always to be cane sugar, 
made hitherto almost exclusively from tbe sugar cane. If 
·now our grape sugar 01' glucose had been a natural product, 
say from fruits, there would probably never have arisen the 
prejudice against it which now exists. Bilt it is not so; it 
is altogether a factitious art.icle, and few people are sufficient· 
ly familiar with chemical principles to realize at once its 
real nature. All the glucose and gl'ape sugar in the market 
is made by the action of sulphuric acid (oil of vitriol) on 
some vegetable material. In this country starch is used 
chiefly, as being the cheapest and most convenient, but linen 
rags are equally serviceable and produce an equally pure 
and excellent sugar. 

That is one of the wonders of chemical combination-as 
much a wonder to the most thorough chemist as to any one 
else. He sees the work grow uuder his  fingers, and what is 
done he does· not know; he knows nothing but the resul t. 
He boils starch with sulphuric acid and water. Tbe mixture 
instead of being very sour is sweet to a certain extent, that 
is to say, �ugar is there, but the llcid is also there. for the 
acid has cbanged the starch to sugar and yet has itself not 
been affected in the least. He throws in powdered. chalk, 
which unites with the acid and settling to the bottom leaves 
a beautiful, clear, sweet solution of grape sugar. 

The aCId IS gone, the starch is gone. and {lure, harmless 
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Itugar remains. No one need fear it because oil of  vitri ol by I catfish in m ost localities, and nothing further is required. gault found in a pasturage of Argentan, in a kilogramme of 
magical catalysis compelled the starch from being C , .H • •  O,. That acre o f swamp land'  was before this worth practically soil, 40 grammea o f  carbon belonging to organic matters, 
to become C , .H, .O. ; that is, to lose four atoms of w ater nothing; it might perhaps yield a nominal amount of  pas- and only 28 and 24 in the same quantity of cultivated land .  
(which is  H.O) from i ts composition and become glucose. turagl!. It is  best to  leave it  two years, so as to allow the M. Truchot found 10,  1 2, 1 4, 18 gram mes of  carbon in the 

No, n o !  It is true, when we start to buy sugar we natu- fish to i ncrease and grow. Aftel' that ti me they can be districts of Limagne and Auvergne, which were highly cul
rally would be glad to get w hat we had in mind ; but if  taken out at convenien ce. A net sh ould be used wh ich tivated, while he rcports 1 10, 120, 148 gral!lmes in the 
adulterat ions were no worse than this, we well might think allows the s mall ones to pass through.  None under five prairie lands of the  high mounta ins which were roamed 
little of them . inches (preferably s ix) s hould be caught, and it is wise o'ler by cattle, but never recei ved fertilizers. The reasons 

• I • I .. al ways to retai n in the pond a good proportion of full grown for this difference are not di fficult  to determine. In the 
" FISH CULTURE FOR PROFIT." fish, for the sake of more rapid increase in n umbers . The unused fields the earth is not broken up or exposed \'0 t.h e 

In our paper of Septe mber 1 we printed a communication fish can readi ly be taken at such times as to scarcely i n ter- oxidizing and destructive action of the air, and the decay
headed " Fish Pon ds for Farms," an d  we w isb to add to it fe re at ull with the labor of th e farm. They can be sent to ing roots, sprays, and scapes of t.he  grass or herbs constantly 
here some items which we hope may make it of more direct market as they are caug-ht, 01" they caD be skinned and increase Qr maintain unchanged its percen t age of humus. 
and immediate value, as blinging it, w i thin the range of packod iu hoxes ready for use, according to what t he sale M. Deherain has demonst,rated the cause of thi s  loss. He 
more speedy returns for the money lin d  labor invested. We demands. divided his experi mental land in to parcels ,  and devoted many 
have selel)ted the title above . given, because any one can Every other acre of the farmer's land which yields him a o f  them to a continuous culti vation: Some from 1875 to 
turn to the Bulletin o f  the Uni ted States Fish Com mission , crop invol ves the expen�e o f fertil izers and labor, for w eeks 18'79 have borne potatoes, others corn, others each year beets. 
fOI' 1881, pagc 382, and see that we are not talking at ran · and months. This acre of pond surface on worthlesss swam p In 1878 the land planted with maize, in one kilogramme 
dom. . ,  Fish Culture for Profit " is discussed there by laud costs u ot a dol lar of expense annually beyond t.hat of cou tained 16, 15, 13 grammes of carbon ; at the end of 1879, 
authqri ly. d raw ing the net and prepari ng the fish for market, and on 18 months later, the same weight of soil gave 14 '4, 10'4, 1 3 '1 , 

We have l ong had th e  be lief that the worthless swaIrip the faith of the Bulletin'8 estimat es i t  wi l l  yield $400 and 1 2 '3, and at the end of 188 1 the amount b ad been reduced t o 
lands, fou n d  along so many of the brooks and streams, upw ard. What part of hi� ferti le land wil l pay as welf? 8 '0, 7 '6, 6 '1 grammes of carbon per kilogram me of soil. 
throughout t.h e  country, might be made, by means of an -�------..�.�, 4"_--�..,.-- In 1879 he examined t he lan d plan ted with beets and COI'D, 
outlay w hich :w ould be almost nominal, to pay a more cer· DIPTEROUS LARVlE IN THE HUMAN BODY. having yielded three harvests ' of beets and one of corn, and 
tain and a greater return annually, than any parts of the BY PROF. C .  V. RILEY. found the quantity of organic substances oscillating around 
same farms devoted to corn , grain, or hay, cou n ti ng acre fol" Several papers on this interest ing subject have recently 1 3 grammeR per kilogramme. He then sowed this ground 
acre, so that Mr. Hie9l,pr's article in  the BuUetin interested been published by American and European authors, partly with sain foin, which remai ned un disturbed for three years, 
us greatly, Il n d  our correspondent of September 1 gives us from the entomological stand point. De Fral lz  Loew, in a and yielded excellent crops. At the end of the experiment 
occasion for cal ling the subject up here. paper on myiasis and i l s  originators (in Dr. Wittelsh oefer's be found the amount of carbon per kilogramme of soil had 

Tbe fi::;h to w hich so much attention has been gi ven of Wiener Mediz. Wochenschr. , vol. xxxiii, pp. 972-975, 1883) scarcely changed, being in fact 1 1 '4, 13 '0, 1 3 '3, 1 2 '8, 1 2 '1 , 01' 
lal e years for pond -growth we must set aside, every on e  o f corroborates by further test imony his views expressed in a a mean of 12 '5, contrasti ng to great advantage with the re
them. Trou t h ave had the greatest name of all, but in the former article, viz. , I hat the disease know n as myiasis is duced amounts in the harrowed and turned up grounds. 
w aters which w e propose t.o utilize they wil l never thrive, caused n ot by larVal of <Estridal, as has been and is st ill so Apart from the reduction o f  organ i c  matter in soils upon 
in fact can sC�ll"cely be made to live at  all . T4ey must have frequen tly assn med, but solely by species belonging to the being turned up, the oxidation w h i ch removes the organic 
either a run ning stream or a pond wh ich is fed w i th clear " flesh flies " (Sarcoph agidal an d  Muscidal). In fact, so matter M. Deherain  attributes to chemi cal change, by con 
cold water. They bring , it is true, a fine price, but they are far as reliahl e  observations and determi n ations h ave been tact with alt· and to fermen tation, bllt also largely to the 
very del icate, subject to many vicissitudes, and th ey re- made there are but two species concerned , viz. , &rcophila acti vity of living organ isms, plants and an imals ; for he 
quire con stan t care, and much attention to their supply of woh7jal·ti Portsch ( = magnijWa Sch in.)  in Europe, and observes, .. The soi l is not simply a mass, porous and inert , 
food. OompBOmyia maceUaria Fabr. in America. The latter species of clay, sand , and humus, but rather a center of orgaui c  

Black bass, yel low perch , a n d  pickerel have al l been is  distributed throughout North ane! South America, nnd has activity. " 
used for stocking ponds, and with more 01' less of success, au extensive syn on y my, as n ot only the Oalliphora anthropo- Although MM. Schlresing and Muntz havc show n that 
but they are al l such voracious brutes that they speed i ly phaga, Couil, O. in/eISta Phili ppi, and Lucilia homini'DoraIIJ the ' formation of carbon i c  anhydride goes on in a steri l ized 
clear the water of evel'y living thing that can swim,  incl ud- Coquere l ,  but no less than 23 other " species " have proved soil, it is yet probable that microscopic germs and other 
ing even their own young, and tbe consequence i s  that only to be sy nonymous. On the synony my and on the geographi- living occupan ts of the earth are the principal agents in its 
a very l imi ted supply ('an be secured from a given amount cal distribution of O. macellaria two papers were published prod ucti on ordin arily. 
of space. Their remarkably healthy appetites min them for some time si ll ce by E. J�. Arribalzaga (i n Ann. Soc. Cientif. These inferior beings play an important role, and MM. 
profi t. Argent ina, vol .  vii. , p 253, 1879 ; and vol. x. , p 248, 1880), Lawes, Gil hert, and Warrington have sbown that the m u sh -

German carp have been now extensively introduced , and but M. F . .  Bigot, the well know n  French dipterist, hesi· rooms, which Itt lIome season s  appear in such numhers, de
their value is heyond question very great. We h ave nothing tates to accept the synonymy (Ann. Soc. Ent. , France, 1883, compose and assimilate large qua n titics of tile organic 
to Hay against. t hem,  ",nli they wi l l  e!Ol1ht1e�R ret.R in  II. �t .rong Rull . , p. ol i v. ) ; l\lld furUle " !�1_n�8�.':!th�a�t.,E.lll�y�i�as�i�s.!:in�A�m�er�i!lca'4-��:iWL..Jl��.u· L-fl�-:-:II������'����'��:::� 
hold on popular favor, for they deserve i t. But we h ave may also be caus rd by other species o f Luci1ia and Pyrell ia. fields are due to a luxuriant grow th of grass fol lowi ng the 
thllt w h i ch is decidedly to be pre ferr ed, wh en w e  are l ook- Attacks On man by <Es tridre are of very rare occu rrence. disappearance of tbe mush rooms, which first formed them. 
ing for profit. The carp grow to a fine size, an d  it is a grand Tb ere are but three well authenticated cases known caused These cbemists found that outside of tbese circles the 
sigh t to watch them cruisi n g  about on a warm summer's day, by hypoderma, two i n  Europe and one in th i s country,* ground contai ned 3 '30 per ceut of combined carbon , while 
in n pond-great fellows, six, ei ght, ten pounds and more, wh ile a few ot hers have been caused by dermatobia, all in within, and after the occupancy of · the space by these 
close to the surfac�, d orsal fin perhaps ' out o f w ater. No, the tropics. Qui te recently Dr. Lahoul b llDe (An u .  Soc. Ent . parasites ,  th e  samples yielded 2'78 per cent. This diffe
w e have no charge against the car p. and we are almost Frnnce, 1883, Bull. , p. cxx vi. ) observed a case in France rence corresponds to almost 9 ,000 kilogrammes of carbon to 
ashamed and afraid to bting up ou r  little protege in com- caused by Dermatobia 'lWXialis, but this was i mported from 1 hectare (2 '5 English acres) of land ! 
parison . But then it is the doll ars for w h ich we are l uoking, Brazil by the person infested w i th the larva. <Estrid larVal .. I • I .. 
nnd we propose to show how a swam p meado w can turn out i n man are al ways found singly in various parts of the body The L ocomotive Whl.tle. 

m ore money to the acre from bull heads th an the same space under the skin, which may otherwise be in a healthy condi- We have �iven a number of statements from observers 
w i l l  readily pay i n  any other man ner, wet or dry.  tion. Moreover, <Estridre, which, like gastroph i lus and wh o certi fy to bearing tile whistle for distances of over H i  

The fish t o  which we refer is the Amiuru8 nebulosus, and restrus, infest internal organs, are n ever known to attack miles. Here are otll ers : Mr. J. J. Stranahan states th at 
is clll ied bull head, homed pout , and , in some parts of Ne w  man.  The occurrence of restrid larvre under the human the whistle aud the n oise of the train on the trestle at Erie 
Engla n d ,  minister. It is a catfish .  There are many Ameri - skin must be looked upon as accidental ,  and the celebmted were formerly heard at Boeuff, Pa. , a distance of 1 9 miles, 
can species of catfish ,  but this is the only one commou in " (J1Jstl'Us Mminus "  as a myth. The removal of the larva is air l ine .-W. J. MeC. , of San Pablo, Cal. , wr i tes that on 
the regi ons of New York and New Englan d ; a nd it is a fact neither difficult nor llttended by any serious con �equences. t calm, clear days, especial ly in the fall, they hear the rumble 
w o rthy of n ote that though we h ave nine or ten sp ecies of The l arVal of flesh fli es, on the other hand ,  always occur of the cars on a trestle located 18 miles distan t.-J. H. R. 
Aminrus, tb e only type of the gen ns whi ch is found beyond in large numbers, and only i n  diseased or injured places says he has frequently heard the railway shop wh istle at 
the l i m i ts of Nort.h America is more closely allied to the in the skin 01' mucous membrane. The parent fly is at- Gran d  Island, wllHe living at Orville , It distance of 28 miles, 
1wbulosu8 than any one in ollr o w n  waters ; it is the A. can- tracted to such pl aces, an d especially to sores. Thus per- and lIas seen moving trains with tbe unaided eye 12 miles. 
tonensis, a n ative of China. sons suffering with ozrena are liable to be affected with -Mr. C. V. Swarthout, Cape Vincent, N. Y., frequently 

The horned pout is n ever a large fish , one weighing a myiRllis j and as the flies oviposi t  duri ng the daytime, the hears tie railway whi;;tle at Kingston, Ont. , 18 to 20 miles, 
pound hein g  much over the average, an d in raising them for disease has, with few exceptions, been ohserved in persons also the rumbling of the trai n s ;  also m usketry firing at  Fort 
the market they w ill afford the greatest profit wben not ex- who have slept outdoors during the day in summer. Henry, same place, while the sound of the cannon fired 
ceed ing half a pound. The I\dvantages which they afford .. I • I .. tbere sometimes is so strong as to shake his house. 
over the other fish mentioned,  for remunerative cultivation, 
are that they are perfectly hardy, n ot liable to disease, thrive 
t.o thp hpat < uh:rn n t a (tta in RlnQ"Q'i�h nnrl w n.rm wH,t el"R. npp.n no 
care or feed ing, live on aquatic plants and insects, and can 
thus secure lI,bundan t food from a small space, multi ply 
rapidly, and are ready for market at the age of a year, 
whieh iQ mnob Aorlipr thaD n PF o t b er fish. 

Tbe demand for them, a small pan fish witbout bones, is 
almost unlimited and the price good . Mr. Hiester quotes 
tbem as selling by the ton at ten cents a pound. His esti· 
ma te is that ten feet square of pond area will yield an n ually 
over ten ponnds of fisb. On t hese data, an acre w ill return 
$420 dollars at the least. This seems too great for belief, 
and yet he assures us  that it is done ; a half or even a quarter 
of it would satisfy mo;;t land owners, especially as the land 
needed and taken for thi" pnrpose is that part of the farm 
wbich for other uses is without value. 

The preparation o f the pond iu volves very small expense, 
for it is best that the water should be shallow, not over fou l' 
or five feet deep. In most cases a spot can be selected where 
a dam of but a few rods in length across one of our swamp 
streams will be sufficien t  to o verflo w  from one to two acres 
to the depth required . The only expenRe beyond building 
the dam is to so far smooth the bottom that a net can be 

DtlPOVERISlDIENT OF LAND. 

M. Deherain,  in his interest ing discourses upon the ex
haustion of tile soil by cl l ltivation, makes some statements 
that are striki ng and suggesti ve. 

J II speaking of the evaporation of wll1i1:lrfrom' tbe leaves 
or- plants, De says tnat in oi ie- noii1\ex posed to tr.e SUIi� Ii.' 
liiaf of barley exhales a weight of �at.er equal to i ts  o w n ; 
and calculating upon these figures, a hectare (2 '5 English 
acres) of maize w ill lose, under the same circumstances, 25 
cubic meters of wat,er. Hales, an Engl ish observer, has 
said that a llectare (2 '0 English acres) of cabbages loses each 
day 20 cubic metcrs of water, and Lawes and Gilbert,  in 
t heir stud ies on this  subject, proved that a plan t which has 
formed one kilolrramme of substance within itself has 
carried in Circulati on through its tissues 250 'to 300 kilo
grammes of water. 

Humus Ol" decayed vegetable matter is the body wh ich is 
most efficacious in retmning and keepin g  i n  a pure state the 
terre strial waters . It can absorb an amount of water 
greater than its ow u weight, h olds it more tenaciously than 
clay and i nfin itely better than sand. Analyses show that 
humus aboun ds in the prairies, or unused lands, and that 
i t  diminishes greatly in cultivated d istricts. M. Boussin-

dragged over it. The removal of  bushes and rocks, and • C. H. Allen, in Proc. A. A. A. S., Detroit meeting, vol. xxiv., p. 230. 
perhaps a little work with plow and scraper, will do tbis, t See Dr. J. L. Le conte's remarks in his edition of Say's writings, 
l\nd the pond is' ready for stocking. It is easy to procure the vol . ii. ,  pp. 87-ll8. 

• • • • • 
Aniline Dye Adulterated 'WIth Sngar. 

In a paper read at the November meeting of the Dublin 
Scientific 80ci3.1 Cl ub, Mr. H. C. Draper said that a sample 

of ID!!.g�t.!ta dye, p!lrchased from an English firm, was found 
to contain crystal l ine  m at ter i nwluble in alcohol,  The 
writer. on examination of the hulk of the dye, found that. 
mixed with t.he chal'acterisl ic crystals of rosaniline cllloride, 
was a large number of small cubes of a darker color. 
These, on further examination, proved to be crystals of 
ffltgM . . faced " with roseine, and many of them so slightly 
coated that the dye was easily remoyed by l"Ubbing them 
with the fingers. As the sugar crystals could be readily d is
tinguished by inspection, they were picked out by hand from 
a weighed quantity of 10 grammes, and it  was found that 
they amounted to no less than 95 pel' cent of the whole. A 
fresh quan tity of 10 grammes of the dye exhausted with 
absolute alcohol left a sugar residue equal to 59 '5 per cent. 

It would be interest ing to know to what extent this some· 
what ingenious form of ad nlteration is carried. 

.. 1 . 1 . 
A. SteaID Magnet. 

O. Thouvenot, as did previously Tommasi, obtains an 
electro-magnet by passing steam of the pressure of two 

atmospheres through a copper tube of 1 '5 millimeters in di
ameter coiled round an iron core . - W�idemann'8 BeilJlJittelf'. 
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THE ., HERCULES " BONE KILL. 
Messrs. Nicholson , of Trent Iron Works, Newark-on

Trent, designed and are manufacturing the " Hercules " 
mill , of which we gi ve a perspective view from Iron. There 
are two classes of these mills made, viz. , one in which only 
one pail' of rol lers is used, and another in which two pairs 
are em ployed . 

Tile mills fitted with one pair of rollers will reduce raw 
bones to three- quarter inch, five-eigh ths inch , and one· half 
inch pieces, and making comparatively very little dust. 

The more complete mills, with two pairs of roll-
ers and concaves, will grind to any degree of fine 
ness from one-half inch pieces down to bone dust, 
or by shutting off the lower pairs of rollers by the 
use of a single slide, can be made to produce a 
similar sam ple to the mills with a single pair of 
rollers: The rollers are composed of case hard
ened disks of tough annealed crucible cast steel , 
bolted together ;  the additional precaution has 
been taken of securely in terlocking them-a 
most important provision . Should, therefore, 
one of the disks on either side of it, and are not 
liable to fall out and be passed between the roll · 
ers, with the certainty of causing serious damage 
to them or the gearing. They are further pro
tected from breakage caused by sudden strain, 
or by the introduction of hard foreign sub· 
stances, by automatic safety appliances, consist· 
ing of compressible boxed springs, which offer. 
uniform resistance up to their ultimate compres· 
sion. The concaves are similarly protected by a 
weigllted lever, by meall s of which tbe pressure 
can be regulated and a coarser or finer sample 
of bone dust produced ; or the concaves can be 
thrown altogether out of use. 

J titufifie J-mtritau. 
SOCKET FOR HARROW TEETH. 

The harrow tooth is constructed with a right angled arm 
at its upper end, as shown in Fig. 4. The metal socket that 
carries the tooth is-arranged on the under side of the bar, 
and has at one end a bolt hole, and is made with opposite 
side tianges on its upper surface to clip the bar ,on either 
side, and thereby !issist in holding the socket to its place. 
Formed within tile upper surface of the socket is a chan nel 
which extends from the side of the socket to an apertur� 
passing down through the socket, as indicated in Figs. 3 and 

[DECEMBER 22, 1 883. 
A New Aperiodic Galvanometer. 

If we add a third magnetic needle to an astatic galvano· 
meter, so that i t is below the frame and parallel to the two 
others, and so that its poles may be opposite to those of the 
needle above it, we obtai n a galvanometer the sensibility of 
which is nearly trebled, and which preserves a directive 
force. We may also reverse the arrangement, making the 
frame movable, into which the CUITeDt arrives by the sus
pension wir9s, and leaving the needles fixed. 

The above considerations have led the author to devise an 
aperiodic galvanometer, which has been exhibited 
at the Vienna Electrical Exhi bition. A more per
fect model has since been constructed by the firm 
of Breguet. 

In this instrument the six poles are retained , 
but the poles are formed by three horse shoe 
magnets with legs very near together;--'l'hese 
three fixed magnets are placed llOrizontally one 
beJ0'Y another, at a distance of 0 '005 meter. 
The frame incloses the two poles of the middle 
magnet, with play sufficient to permit it to oscil
late freely, and obtain a deviation of 20· on ea ch 
side. The light wire of this small frame is per
pendicular to the axis of the magnets, and the 
current arrives by means of the suspension wire, 
liS in the siphon recorder of Sir W. TholDson 
and other analogous frames. 

If we place this gal van ometer in communica
tion with the two ends of a telephone from 
which the vibrating plate Ilas been removed, 
then, in order to make the frame deviate, it  is 
sufficient to let fall upon the pole of the magnet 
of the telephone a small fragment of iron filing, 
weighing a few milligrammes. This example 
will show its sensitiveness. 

"An additional safeguard is provided in the 
shape of a friction clutch on the main driv ing 
shaft. This is found of great service . Occa-

OARSTENSEN'S SOOKET ..FOR HARROW TEETH. 
It is completely aperiodic, i. e. , if the two ex

tremities of the galvanometer are connected by a 
wire of little resistance, the frame, hav ing de

vhted from its position, stops at zero without passing it . sionally hard substances of large size are accidentally 5, the latter figure being a vertical section through Fig. 2. 
passed into the rollers, which it . is impossible for them The channel occupies an oblique position to the sides of the 
to avoid even when the safety springs are compressed socket and length of the bar, and is of such size as to freely 
to their full extent. 'file resistance then of the obstacle receive the arm of the tooth . 
overcomes the resistance of the clutch, and tile rollers The aperture tll rough which the shank of the tooth passes 
remain idle and consequently uninjured , enabling the at- is of gradually increasing oblong shape, having one vertical 

If we examine the position of the lines of force wi th 
reference to the four sides of the frame, we see that electro 
magnetic induction is produced on the fonr sides of the 
frame, and in the same direction. -�lf. G. Le Goarant de 
Tromelin, in Oomptes Rendus. 

tendant to remove the source of danger at his lei�ure. All side and one sloping side shown i n  Fig. 5. This construc- .. .  • , .. 
the rollers run at different velocities, so that a tearing as tion ellabl es the tooth to adjust itself either to a perpendicu- The Present Nail Product. 

well as a cl'Uslling action is obtained, and they are rendered to lar or backwardly inclined position relatively to the beam. ' The Bulletin of the Iron and Steel A ssociatioll prints a 
a great extent self·clea ning. The lower pair .of rollers de· In Fig. 1 the draught is toward the right, and the shank of list of the nail works, and states that seventy-folll' now com· 
liver into and work against corresponding toothed adjusta. the tooth rests against the incline d side of the aperture ; in pleted have 5,008 machines, and wi l l  add 391 more hefore 
���a�_�, �����������rl¢�{p����������������wl���uili���iliU�������oowg 
oC one or both rollers, and built which will  have at 
by their action the bones least 200 more nail mao 
are further reduced to a ch ines in operation by 
fair sample of bone dust Jan uary 1 .  By that time . 
at a s i Ii g I e operat ion. t bere will be 6,599 nail 
These adju�table con caves machines ready to work, 
also keep the fine rollers with a capacity of 12, 376, - '  
free from fatt.y or  gluti- 000 kegs of cut nails and 
nons matter exuded from spikes yearly. Tile mills 
the crushed .bones. and machines now com-

" For the upper rollers pleted have a capacity of 
a series of efficient sepa- about 1 , 000,000 kegs less ; 
rate cleaners are provided . about 3,264,000 in Pen n-
We had a n  opportunity of sy l vania , 2 , 2 0 0 , 0 0 0  i n  
examining these mills at Ohio . 1 , 668,000 in West 
the late Royal Show at Vi rgin ia, 875,000 in Mas· 
York, and can affirm that sachusetts, and 690,000 in 
their c o n s t r u c t i o n  New Jersey. 
throughout is of the most Apropos of the same 
SUbstantial character, and subject, the Philadelphia 
calculated to withstand Pr e s s  remarks : " The 
without risk of breakage building boom has been 
the sudden a n d  severe for at least n ine months 
strains so frequently fatal past the cll ief su pport of 
to ordinary bone mills, the iron market ;  but the I'e 
while t h e  testimony of are many minor sign s  that 
users places t h e  i I' effi· it is neal' its end. lThe 
ciency at abou t double pause in the rise of rents 
that of mills requiring the 
same driving power, but 
not possessing the same 
detail improvements.--The 
spindles are of steel, as 
also is the main driving 
\linion. The side frames 
are each cast in one piece, 
and are securely braced 
together. On the driving 
shaft is titted a pulley, up 
to 36 inches diameter, and 
a separate and heavy fly 
wheel. The bearings are 
of the best gun metal , 

with careful arrangements for lubl·ication. A strong fioor 
bracket '

with pedestal is provided to carry the outer end of 
the driving sllaft, as seen in our engraving. " 

... j e t ., 
GAS engines from M horse power to 80 horse power are 

now made. Medium sized gas engines, say 16 horse power, 
will run on a consumption of fuel equal to 1t pounds of 
coal per horse power pE'r hour, which is about one-half the 
fuel required for the most economical steam engines of the 
13rsest eize. 

THE " HEROULES " BONE MILL. 

the socket bas been reversed the tooth bears against the vel'· 
tical side. The teeth are fitted in s;ckets which can be 
readily applied to either iron or wooden frames. 

This invention has been patented by Messrs. P. C. and I . 
A. Carstensen, of Walnut, Iowa. 

. . . . ..  

A CORRESPONDENT of the Engineer, London, commends 
the water·tight coal bunkers of the new United States 
steamship Chicago, and thinks that if the Austral had been 

so provided she would not have gODe down so J·eadily. 

or )[  1 f« T ]  d 1'111l1 
May was the first indica
tion that building in New 
York city was overdone, 
Itnd it. hilS heen f()llolll',�d 
by others which point to 
a serious check in real 
estate values there in th e 
next six months. Nails, 
which since their tremen· 
dous j u m p in 1879-80 
have been in steady de
mand, now sllow over-
production . The capacity 
of the nail works in the 

country, finished or unfinished . is 12, 376,000 kegs, 01' twice 
tile output in 1882, and this increase is launched on a failing 

market. In addition, various forms of iron used in bu ild
ing show a decided decrease in demand.  Unless there is a 
sudden increase in railroad bu ilding, the falling off in honse 

bui ld ing must have a serious effect on the labor market be

fore spring." 
----------__ 4�.�.�1 __ .-----------

1'. G. MERRILL, a mining engineer, says that this year's 
product of the Montana gold miDes will re3ch $10,000,000. 
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WAGON lACK. 

The wagon jack herewith illustrated has been recently 
patented by Mr. Andrew J. Burke, of Elm Grove, Illinois. 
The lever, a, is pivoted to standards, secured to a base, and 
provided witb apert.ures for the pintle to permit adjusting 
the lever higher or lower. That end of the lever wb icb 
supports tbe axle is sligbtly hollowed out. A lever, c, i s  
pivoted on the l ever, a,  at tbe end near the standards, and is 
pressed upward by a spiral spring, d, surrounding a pin 
projecting upward from the free end of tbe lever, a, llnd 
passing througb a hole in the end of the lever, c, the head 
of the pin being above this lever. Guide pins on the lever, 
a, pass through boles in the other lever. Two levers, g, 
pivoted to the sides of the stan dards are united at the free 
ends by a cross pin, e, above the level', c. The apertures in  
the standards permit pivoting the levers, g, at any desired 
heigiJt. A spring, h, h as one end moun ted on the pintle of 
the levers, g, as shown by t�"

e
_

dotted Ii��s, f; the other end 

BURKE'S WAGON lACK. 

bears against the bottom edge of the lever, a. Between its 
ends the sprin g  passes over a bolt, f, uniting the levers, g. 
To use tbe jack tbe hollowed " end of the lever, a, is placed 
under the ax le and t.he other end pressed downward. After 
the cross pin, e, has passed the pin ,  d, tbe free end of tbe 
lever, c, is pressed toward tbe lever, a. The spring, h, 

" presses the levers , g, downward . The lever, c, is pressed 

by its spring against the cross pin, e, and is held against the 
pin , d, the head of which prevenlt the lever, c, from press
ing tbe cross pin above the upper end of the pin, d. The 
levers, g,-thus  hold one end of the lever, a, lowered, tbe 

other end and the axle on it being raised. 
.. . . . . 

IMPROVED RUELLE FURNACE FOR REVIVIFYING BOlfE 
BLACK. 

'rhe revivification of bone black, after it bas been used, is 
a very important operation in every sugar m anufactory, 
Among tbe n umerous systems of furnaces that have been 
proposed for performing i t ,  
very few have given t.he reo 
suits that were expected of 
tbem. The Ruelle furnace, 
represen ted in the annexed 
cut, is n ot a novelty, and ,  if 
we n ow ad vert to tbis wel l 
known apparatus, it is be
cause it has been t.be object 
of some relat ively recent i m
provements, which it h a s  

seemed to us would be of 
in terest to make known. 

As well known, this fur
n ace consists of a certain 
number of vertic ... l retorts, 
designed for b a k i n  g the 
black, and the upper extrem 
ity of which debouches into 
a bopper, into whicb tbe 
black to be revi vitied is 
tbrown, while their lo\\'€r ex
tremity deboucbes into cool
ing tubes. The whole is in
closed within a cylindrical 
casing of flre bricks covered 

with plate iron . Tbe first im-
provement added to tbe appa-
ratus is tbe automatic method of emptying tb e tubes. With 
this object in view, the apparatus is so constructed that it 
may be revolved around a central axis by means of an end· 
less screw and gear wheels. Eacb coolin g tube is prov ided 
at its lower part with a distributing box of cast iron,  and 
hetween this and tbe tube there is arranged a sbeet iron 
valve, provided witb a steel spring, wbich opens or shuts i n  
passing in to a bifurcation, and permits t b e  black to enter 
the box. Tbe distributing box is provi ded with a counter
poised door that is opened and closed by the same method 
as the valve j ust melJtioned , so that on the second revolu· 
tion of the furnace tbe black that is contained in the box 
falls over an illclined plane into a bag, or into a car. 

J titutifit �mtri'Ju • 

Formerly the black to be revivified was, before being 
introduced into the retorts, dried upon a cast iron table, 
which was heated by waste heat from the fire-place. For 
the last ye!lJ" and a half this table has been replaced by a 
mechanical drier. Tbis is the second improvement which 
we have to call attention to. 

Tbis drier consists of two concentric sheet iron cylinders, 
the external one of wh ich is flxed, while tbe internal one is 
given a rotary motion througb an endless screw and a heli
coidal wheel . This latter cylinder is provided in ternally 
with four spiral paddles tbat eacb forms a quarter circum
ference on tbe length of the cyl inder, so as to constan tly 
stir up the black and cause it to move forward progressive ly 
toward the furnace bopper. A furnace designed to revivify 
from 100 to 1 10  hectol iters of bIacl every twenty·four bours 
contains 54 retorts, and burns but 5 hectol iters of coal. 
With tbe system of emptying tbe tubes j ust described we 
are always sure of  revivifying the same quantity of  black
the lI\tter remaining the same length of time in all the retorts. 
Moreover, as tbe latter receive tbe same degree of beat, we 
are certain that tbe black will al ways be baked uniformly. 
The mechanical drier is not only advan tageou s because it 
is heated by waste gases, but also because it prevents the 
black from being crushed or wasted. In this furnace the I in ternal cyl inder is 6 meters in lengtll by 0 '85 in diameter at ! the entrance and 1 at the outlet. The external one is only 
6 meters in lengtb, and its diameter but is 1 '3 meters. 

We may also mention , in conclu&,ion, that the apparatus 
is provided with a small blower for driving hot air into tbe 
movable cylindel;. Tbe bad odors from the black are thus 
forced out of doors.-Annale8 Indust>rielle8. 

Novel Mode oC Dredg'lng. 

At a recent meeting in tbis city of tbe American Society 
of Civil Engineers, a paper by Mr. L. J. Le Conte, C.E. , 
was read, describ ing the dredging operations at Oakland 
Harbor, Cal. Tbe work described was the excavation of a 
tidal basin, and the deposit of the excavated material on the 
adjoining salt marshes. The machine used was a pump 
dredge, with a cutting apparatus consisting of a horizontal 
wheel witb ordinary plows upon its lower face. The rota
t ion of tbis wheel makes tbe excavation. Over th is cutter, 
an d partly surrounding it, is a hood, which allows water to 
enter ollly from beneatb . Over the top of ibis hood a 
20 inch pipe leadR up to the large centrifugal pump of 6 
feet in diameter. From tbis a line of wrougbt iron �ipe, 
supported partly on pontoons and partly on the marsb , ex
t.ends several bundred feet upon the tract to be reclaimed . 
Tbe material, after leaving tbe cutter, is taken up by the 
water, passes tbroag . . 
place of dep'o�it, witbout at any time during tbe transporta
tion coming to a state of rest. The engines are two 16 x 20 
incb engines , used exclu�ively for driving the centrifugal 
pump,  and two 12 x 12 inch engines for driving the cutting 
apparatus, swinging the gear, etc. The steam is supplied 
by two 100 horse power boilers, generally carrying from 90 
o 95 pounds of steam . The amount of material transported 
witb tbe water l11ns at t i mes as high as 40 per cent by 
volume ; but experience bas shown tbat in tbe "material ex
cavated at this point, whicb is a blue clay mud, it is not 

advisable to carry more than 15 per cent, particularly in 
order to secure a uniform distribution at the place of de-

FURN ACE FOR REVIVIFYING BONE BLACK, 

posit. Tbe total quan tity moved by one dredge in eigbt 
montbs was 250,000 cubic yards. Tbe best work in one 
month was somewbat over 60,000 cubic yards in 230 ellgine 
hours ; tbe average di�tance of transportation heing 1, 100 
feet. Tbe greatest distance transported was during October, 
wben 4fi,OOO yards were deposited in 190 engine hours, 
throngh 1 , 600 to 2.000 feet of 20 incb pipe. The average 
daily expense acconnt was stated as approximately $102.00, 
hu t this did not include the cost of the nine or ten men on 
shore, employed to secure a proper disposition of the mate
rial , particularly as the fill approaches completion . Nor did 
it include the cost of retaining embankments where re

quired . The result of the work was stated to be, with this 

• f 

one pump dredge, an average of 30,000 cubic yards, 
measured in tbe cut at a maximum cost of 10 cents per cubic 
yard ; and in one particular month of  23 days' work, 60,OaO 
cubic yards were deposited on shore at a distance of 1 ,600 to 
2,000 feet from the dredge, at a cost of 5.cents per cubic yard. 
Tbe complete distribution of the material at tbe place of 
deposit has been very satisfactory, tbe result being a cluster 
of cones whose slopes are very flat ; not more than 172' per 
cent, and frequen tly so slight as to appear almost level . 

• • • 1 .. 
IlIPROVED AIR COMPRESSOR. 

To suOCcssfully use atomized liquids in the treatment of 
d iseases of the upper air passages, it is necessary that the 
current be continuous. The well known double bulb atom-

IMPROVED AIR COMPRESSOR. 

izmg hand ball. made of rubb"r, bag tb" great d isadvRntngp 
, 

tinued effort is very tiresome. The accompanying engrav
ing represents an apparatus whieb is easily wcrked, com
pact in form , and ligbt in weigbt. The pump cylinder is 
272' inches in diameter by 3 inches stroke. is mounted on ail 
arcbed stand, and contains a piston furnisbed witb a valve 
open ing upward . The piston is con nected to the foot pedal 
by a forked connecting .rod , and is moved by a Blight and 
easy motion of the foot. Tbe upper end of tbe pump cylin
der is closed, with tbe exception ;of an aperture, wbich 
is covered by a valve opening upward into a cylindrical air 
reservoir secured to the upper en d  of the pump. A flexible 
rubber ilose is attached to a stop cock near the top of the 

reservoir. Immediately on 
top is a spring gauge indicat
i ng the air pressure from one 
to twenty pound�. By a little 
exertion on tbe part of the 
operator, the pressure can be 
kept at any point, and, when 
filled to ten or t wei ve pounds, 
tbere is air enOligb to give a 
spray, w ith a good atomizer, 
for ten minutes, or long 
enongh to make application 
to three or four patients in  
succession without pumping. 

Tbe same plan furn isbes a 
simple and efficient device 
for maintai n ing a contin uous 
supply of air for blow pipe 
use. AS rotteD or tOe oxygeli 
of the air is taken up by the 
lungs, ex baled air is deficient 
in beating qualities. Tbis 
defect is  overcome by the use 
of the compressor, which not 
only saves a great amount of 
hard work, but delivers a 
stronger and steadier blast 
tban is possible to maintain 

witb the mouth. With ordinary care it will last for years, 
the only attention required being a drop of oil occasionally 
on the leather packing dng. 

The apparatus is manufactured by Mr. J. Elliott Shaw, 
154 Soutb Fourtb Street, Pbiladelphia, Pa. 

.. .  � . ..  

A Liniment Cor Rbeuma'ism. 

The Therapeutic Review says : Methyl sal icylate (oil of 
wintergreen) mixed with an equal -quantity of olive oil or 
linimentum saponis, applied externally to inflamed joints 
affected by acute rbeumatism, affords instant relief, and, 
baving a pleasant odor, its use is very agreeable." 
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S1r Wllllam Siemens. 

We much regret to have to announce the sudden death 
of Sir William Siemens, which occurred on the evening of 
Monday, the 19th of November, in consequence of an injury 
to the heart, brought about by a fall a fortnight previously. 
Walking home from a scientific meeting on tbe afternoon 
of Monday, the 5th, he tripped and fell while crossing 
Hamilton Place. Though for a day or two no apparent 
harm resulted , it was soon found that the heart had been
it was hoped slightly-injured, or, at all events, that the 
shock, acting on a previously existing morbid condition, had 
had injurious effects. Still there seemed no reason to fear 
that rest would not repair the mischief, till on Monday, qui te 
suddenly, the end came. 

By his death English science has suffered a severe loss,and 
a lo�s which will  not readily be made good, At a time 
when the tendency of science is more and more to specialize 
itself, and scientific men are often compelled to study one 
particular branch of a subject alone, it is very rare to' find a 
mind like that of Sir William Siemens, who devoted· himself 
to many dist inct branches of science, and yet excelled in 
them all. Not only has he done much for tile ad vancement 
of pure science, but it may be said , without contradiction 
that he has, beyond all his contemporaries, promoted the 
praetical application of scient.ific discoveries to industrial 
purposes. He was an ardent scientific discoverer, a large 
and successful manufacturer in at least two  distinct b ranches 
of industry, an engineer of high rank in the profession, and 
besides this he was a shre wd and clear-headed.man of busi-
ness, 

Charles William Siemens was born at Lenthe, in Hano, 
vel', on the 4th of April, 1823. He was edncated at the 
Gymnasium at Lubeck, afterward at the Polytechnic School 
at Magdeburg, and finally at the University of Gottingen. 
Here he studied under Wohler and Himly. In 1842 he be
came a pupil in the engine works of Count Stolberg, and 
here he laid the fonndation of his engineering knowledge
knowledge he afterwards turned to such good practical ac
connt. The fact that he was one of a family of inventors 
makes it rather difficult to say what was the precise per
sonal share h e  had in' the many inventions for which t he 
world is indebted to the four gi fted brothers-Werner, Wil
liam, Carl, and Frederick. They all worked so harmoni · 
ously together-;,the idea suggested by one being taken up 
and elaborated bv another-that it is hardly possible to at
tribut� to' each hi; own proper credit for their joint labor, 
The task, too, is rendered all the harder by the fact that 
each brother was always ready to attribute a successful in
vention to any of the family rather than to himsel f. It 

, . a III e ec rICa ISC e 
brothers WlIliam and- Werner were principalt,' associated, 
while the regenerative furnace is due not only to William, i 
but also to Frederick. It was · to introduce to the English 
public Il joint invention of his o,wn and his brother Werner 
in electrogilding that William Siemens first came to Eng
land. This was in 1843. Speaking two years ago to the 
Birmingham and Midland Institute, Dr. Siemens, as he 
was then, gave an interesting and somewhat touching ac
count of the difficulties which not unnaturally beset the I" 
young foreign inventor, so ignorant of the language of the 
country that his first visit was to an " undertaker," under · 
the impression that he was a suitable person to take up and 
bring out his invention. Thanks to the kindly discrimina
tion of Mr. Elkington, who was able to perceive that cer
tain processes described in some of hie own patents could 
only be carried into effect by the improvements of the Sie
menses, he was able to dispose of his in vention so far suc
cessfully that he was induced in t.he following year to come 
back again on a similar errand. This time it was his " chro.
n ometric governor, " an apparatus which, though not very 
successful commercially, introduced him i n to the engineer
ing world, and was really the cause of Ilis settling in this 
fountry, The cbief lise of this apparatus, intended origi 
nally for steam engines, has been found il l its application to 
regulate the movement of the great transit instrument at 
Gi'eenwich, 

His studies in the dynamical theory of heat led h im to 
pay special attention to methods of recovering the heat gen 
erally allowed to run to waste in various engineeri ng and 
manufacturing processes. The first application of these re
searches was in the regenerative steam eugine wh� set 
up in 1847 in the factory of Mr. Hicks, at Bolton, In this 
superheated steam was employed, but its use was at
tended with certain difficul ties ' which have prevented the 
commercial introduction of  the invention, 'fhe Society of 
Arts may Ilave the credit of being the first public body in 
England which recogniz'ed the value of the principle by 
awarding Mr. Siemens a gold medal in the year 1850 for his 
regenerative condenser. The direction in which he was 
then working was stated in a paper he read before the In
Iltituti on of Civil Engineers in 1853 on the convel'sion of 
heat into mecbanical effect, This paper gained him the Tel
ford Premium and medal of the Institution, In 1857 Sie
mens, in connection with his younger brothel' and then 
pupil, Frederick , turned his attention to regenerative fur
naces for metallurgical purposes, The regenerative gas fur
nace, as it is certainly the greatest invention due to the Sie
menses, so is the one in which William Siemens is believed 
to have h�d the largest sbare. The first successful applica
tion oftbese furnaces was i n  1861. The principle of the re
generative furnace is tolerably wel l known ; it may suffice 
to say here that its ma.in feature consists in an arrangement 
by which the waste heat of the products of combustion is 

J'ritufifiJ !mrritaa. 
utilized by being iinparted to the air and to tile gaseous 
fuel by which combustion is supported. This is effected by 
causing the products to pass tbrough chambers in whicb 
the Ileat is taken up by masses of brickwork, and afterward 
passing the incoming current8 of air and gas among the 
healed brickwork. The earlier applications of this princi
ple to steel and glass making have been followed by its ex
tension to many o t.her industrial purposes in which great 
heat is requ ired, the powers of the furnace being only 
limi ted in practice hy the nature of  the materials of which 
it can be constructed, 

The application of the furnace to the maki ng of iron and 
steel naturally led the attention of i ts invent<ir to other im
provements in the same manufacture. In 1862 be endea
vored to reduce to practtce the result of Reaumur's experi
ments in making steel by fusing malleable i ron with cast 
steel. A fter some years' experimenting the Siem flns process 
of steel making was perfected, and a little later stil l the Sie
mens-Martin process, In the latter, scrap i ron is melted in 
a bath of pig i ron on the hearth of the furnace ; in the 
former, ore is  reduced, The production of steel in this 
country under Sir William Siemens' processes was over 
340,000 tons in 1881. 

But if the inventions of this regenerative furnace and of im
proved processes for steel making are those which are most 
likely to keep al ivc in future years the m emory of their in
ventor, it i s  just now with the electric ligh t that the name of 
Siemens is most closely associated in the popular mind. The 
precise date at w h ich he may be said to have commenced 
his work in this direction can hardly be gi ven . It waR in 1867 
that his classical paper on the conversion of dynamical in to 
electrical force without the aid of, permanent magnetism was 
read before the Royoal Society. Rtrangely enough , the d is 
covery o f  the same principle was enunciated at the same meet-
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and of his engineering skill is given by the arrangement of 
the screw propellers in this ship.  Their shafts (the Faraday 
is a twin screw) are set at a slight angle, diverging not out 
ward, as has ofttn been proposed, but inward, toward each 
other. The effect of this is that the thrust of eacll propeller, 
when Rsed singly for steering purposes, acts at a much more 
effective angle, and the result is that the vessel can turn i ll 
her own length, when the engines are worked i n  opposite di
rections. The Faraday is most completely fitted up with 
every possible appliance for cable laying, grappling, and re
covering lost cables, but the above small detail is only re
ferred to here as illustrating the w,ay in w'hich Sir 'W, 
Siemens dealt with a purely engineering que�tion, which 
might have been considered quite beside the ordinary direc
tion of his work, To record fitly what he and his firm have 
done for the advancement, n,ot only of eleetric.� 
of the various practical uses of electricity , would involve 
the enumeration of an infinity of teehnical details, each com
parati vely unimpurtant, but each fitting into its own place anu 
serving to produce a complete whole, To enter fully iltto 
the amount of electric l igh ting work effected by them would 
invite comparisons which at the present moment are above 
all th ings to be avoided. It may, however, be said that if lL  
careful exami nation were made of the working installations 
of tile electric light, it would be found that a very considera
ble portion of the real work done had been done by th .e firm 
of Siemens Brothers, At the Paris Exhibition they were 
facile principes/ at Munich , at Vienna. at the Crystal Palac(', 
they were alike cunspicuous. 

The process of " anastatic printiog," a process only su
perseded by recent advances in photographic processes, was 
due to William and Werner Siemens. It was described hy 
Faraday in 1845. Faraday, too, it may be noted, had fol' 
the subject of h is last lect ure at the Royal Institution the 
advantages of the Siemens furnace. Improvements in cal ico 
printing, the invention of a double cylinder air pump and of 
a water meter, are also among the earlier w ork of Will iam 
Siemens. Among more recent inventions may be noted his 
bathometer ,  for measuring the depth of the sea without a 
sounding line, his electrical furnace, his electrical ther
mometer and pyrometer, his rotat�ry furnace for the pru
duction of iron and steel by the d irect process, his deep 
sea electrical thermometer, and h is  regenerative ga� burner, 

Sir William Siemens was elected a Fellow of the Royal 
Society in 1 862, and in 1869-70 he serv�d as one of the 
CounciL He became a member of the Institut ion of Civil 
Engineers in 1854, and' has been on its Council for some 
years. He was the fi l'st president of the Society o� Tele
graph Engineers, and served a second time in that��!p_�ci�l' 

e as een resl en 0 t e ns ItutlOn 0 ec ani cal En-
gineers, of the Iron and Steel Institute, and of the Brit ish 
Association. He was Chairman of Council of the Society of 
Arts. 

The honors he has received for his inventipns and discov
eries are very numerous. This brief record may serve to 
show how valuable was the life that has just passed away, 
how grpat the loss of what a few more years of strenuous 
work might have yielded . Those who knew him may 
mourn the kindly heart, the generous, noble nature, so tol
erant of imperfect knowledge, so im patient only at charla
tan ism and dishonesty ; the na,Lion at large has lost a faith
ful servan t, chief among those who live only to better the 
life of their fel low men by subdning the forces of nature 
to their use, Looking back along the line of England's 
scientific worthles, �lIere are few who have served the peo
ple better than this, her adopted son , few, if any. whose 
l ife's record will show EO long a l ist of useful labors,-Lon
don Times. 

. .  - ----. .  
Dr. Jobn L. Le Conte. 

The death of Dr. J ohn L. LeConte at his home in Philaing of the Society by Sir Charles Wheatstone, While t1:tere delphia on Thursday, November 22, 'at the age of fifty-is yet a third claimant in the person of Mr. Cromwell Varley, eight, removes one who has long been the leader, facile who had pr eviously appl ied for a patent in which the idea 
princeps, of American entomologists. With his death the was embodied. It, therefore, can never be quite certain who younger men are completely separat,ed from the former was the first discoverer of the principle on which modern generation of workers in this field, and they will lose a dynamo machines are constructed. As regards the Siemens friend and teacher to whom they constantly looked. D r. discovery, the originator of the idev�aci

w;a�s�D�r�. rW�
e�I�'nie�r�S�i�e-rt�����������������-:.�,,:�:u��� mens, who, on being shown an elec or constructed been an active investigator for nearly forty years. His without permanent magnets, immediately saw that a genera- death occurred during the session of the National Academy, tor withont pPl'mRnpnt. m�B'npl Q wM equallYJ>°ssible. The of which he was 'a member, but was not known in New details, however, of the construction of the Siemens ma- Haven until its close. chine, and the various improvemen,ts by which it has been 

brought to its present form 01' rathel' forms (for there are, 
of course, several varieties) are due alike to the younger and 
the elder brother. And the same may be said of the various 
inventions connected with telegraphy and the electric light 
which emanated from the great firm of Siemens Brothers, 
Some of these were entirely worked out by one, some by the 
other brother, more were the joint production of both, but 
no attempt was made to separ3te them 01' to discriminate, 
How great were the inventive resources of Sir Wil l iam is 
well sho wn by the saying common in his workshops, that as 
soon as any particular problem had been given up by every
body as a bad job, it h ad only to be taKen to Dr, Siemens 
for him to suggest h alf a dozen ways of solving it, two of 
which would be complicated and impracticable, two diffi
cult, and two perfectly satisfactory. 

As regards telegraphy, the most important work executed 
by the firm was the laying of the Direct United States Cable 
in 1874, for which work that remarkable vessel the Faraday 
was built after the designs of Sir William Siemens. A good 
instance at once of the versatility of Sit' Wil liam's talents 

.. . . . . 
One Bore Number. 

The next issue will close another volume of this pllper, 
and with it several thousand subscriptions will expire. 

It being an inflexible rule of the publishers to stop send
ing their publications when the time is  up for which sub
scriptions are ·prepaid, present subscri bers to the SCIENTIFIC 
AMERICAN or SCIENTIFIC AMERICAN SUPPLEMENT w i l l  
oblige u s  by remitting for a renewal without delay. 

By heeding this request to renew immediately, it will 
save the removal of several thousands of names from Gur 
�ubscription books, and insure a continuance of the papers 
without interruption. 

And we would snggest to employers if it would not be to 
their advantage to present to their superintendent or other 
employe one year's subscription to the SCIENTIFIC AMER!
CAN or SCIENTIFIC AMERICAN SUPPLEMENT, 01' both papers, 
as a recognition for meritorious services. 

It seems to us that a small investment thus made would 
be likely to be a good one, fur batil the lOOm' and recipient. 
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" What Is the N atural Age oC a (Jat 1 "  

To the Editor of the Scientific .American : 
I bad a cat that died last June whose age was a month or 

more over twenty-five years. This is the same cat that was 
mentioned in a great many papers last winter, and was 
called twenty-th ree years old, whereas, accordil lg to correct 
reckoning, she was twen ty-five years, instead. Sbe had one 
ki tten two years old at tbe time of bel' death. About the 
time she had tbe last kitten sbe renewed her teeth. She 
never shed bel' hair for tbe last two  or three years, whicb 
became very coarse and stiff. She died with lung disease. 
She always lived at the barn and outdoors. 

C. V. SWARTWOUT. 
St. Lawrence, N. Y. , November 5, 1883, 

'.l'he Brandy Bread (Jo. 
It the Editor of the Scientific American : 

In your paper of Sept. 1, 1883, in the article upon " Fer
mentation in Bread,"  you finish by asking, " Will not some 
American repeat tbis experiment ? " that is, make alcohol 
from the fumes from oven while baking bread. 

About 1836 the writer saw a very large bakehouse erected 
somewhere ill Tipton, Staffordshi re, called the Brandy 
Bread Company. I can just recollect tbat the doors were 
made steam tight, and that the bread was insipid, or taste· 
less, and that some thousands of pounds sterling were lost, 
and the company went bankrupt. 

I should be sorry if this account sbould prevent the trial 
you su�gest, for in forty-three years immense strides have 
been made in cbemistry. THO. BOOTH. 

Gayaru Sugar Mill, Pasvervewan, Java, Oct. 20, 1883. 

. . . . .. 
The Sunset (Jolon. 

1'0 tlte Editor of the Scient�fic Ameriean : 
I see in your paper of tbe 8tb inst. you seem to attribute 

our recent fiery sunsets to the supposed presence of a stra. 
tum of meteoric dust. Would it 1I0t be more reasonable to 
consider it volcanic dust thrown up by tbe late terrific out_ 
burst in Java? 

The forces there i n  operation-unparalleled I believe in 
all human h isr,ory-were eV'idently adequate to such an ef
fect, and the fact that immense quantities of something were 
tbrown into the air is attested by the greenness of the sun as 
seen in India. Besides, the time since the Java earthquake 
has been' just about what we might suppose sufficient for 
the dust to diffuse itself to this distance 

Hixty-one tons of impalpable dust thrown into tire I'dI" 
would allow abollt one ounce to ea'ch tract of ten miles 
square over all the eartb's surface. This, I think, would be 
quite sufficient ,  when viewed at an oblique angle with the 
stratum containing it, and nearly in the direction of tbe sun, 
to be plainly visible. Ha ving thus an adequate and probable 
cause, tbere seems to be no need of ascribing tbe phenome
non to any mysterious extramundane cause, of which we 
can know comparatively notbing, but of which we may im
agine everytbing. 

S. S. 
December 10. 

In my .opinion, therefore, his theoretica� l i ttle �oat would I buildings in process of erection, only two of which had
' 

prove a fallure. It would only run for a few mm utes, I!:nd I progressed far enough to be pain l ed. Five days later I was 
would need a second " placing to the windmill " before she 

I 
there again ; there were then a number of other buildings 

ran a mile. under way (the exact number I do not know), and about a 
ALIA TENTANDA VIA EST. dozen or fi fteen of the older ones were not only painted, but 

• 4 . ,  .. occupied. The depot was finished and in use, and the town 
Plan of Past Steamers . contained the usual numbpl' of saloons, eight or ten stores, 

To the Editor of the Scientific Ameriean: one or two law offices, several of the inevitable . ,  land and 
The official assertion of Mr. Fawcett, Postmaster Gene- loan " offices, two hotels (unfinished), and, if  I mistake 

ral of England, •• that after the expiration of the present not, a newspaper. Nearly every one of the buildings men
contract fo r carrying the mail across the Atlantic to the tioned above was a bona fide slore or dwelling ; for in the 
United States shall have expired, he sball cause to be paid " booming " places the out-buildings are left until the last 
to the fastest mail steamer for carrying the letters three shil- thing. 
liugs pel' pound, and for the newspapers only three pence At the time referred to Woonsocket was, and presumably 
per pound." Now, as the fastest steamers only shall have is now, an ideal " booming town ."  Mecbanics were getting 
the contract, the question arises, Who will own the fastest fabulous prices and were in  great demand. Whole trains 
steamers-the English or the Americans?  And who will of freight cars, loaded with build i ng material, stood upon 
adopt on scientific principles the plan of building the fastest tbe tracks, waiting to be used, Building lots which sold 
boats ? originallY for oue  bundred dollars had brought tbree bun. 

The present transatlantic steamers can witl! propriety be dred a little later on, and were now selling for six hundred. 
called floating palaces, but they are all built on " the one Large numbers of lithographic ., plats " of the town had 
log section," tbey are as deep as they are wide, and built been struck off, and were being forced upon every stranger 
without any regard to the metacenter of a floating body. who bappened to set foot in tbe place. The cllvious inhabi

1. 
(Fig. 1 . )  In floating bodies the stability tants of the neighboring towns have changed the name 
d\lpends on tbe form of that body, and Weonsocket into. "  Boom-stmck-it," which certainly cor
this form is the most improper or the rectly expresses the state of affairs. 
most unstable, as it would require but a CHARLES T. BEARDSLEY, JR. 
little force to set it rotating, unless bal- Birmingbam, Conn. , December 4. 
last as a principle were applied to ob- .. 4 • • • 
viate tbis rotating tendency in tbis J. A. asks (1) bow " opodeldoc " is made. A. Take of 
" one log form ;" and the more ballast sbavings of Castile soap 4 ounces, of gum campbor 2 
to carry out tbe principle of stability ounces, of oil of rosemary � fluid ounce, of water 6 fluid 
tbe deeper tbe boat sinks into the ounces, and of alcobol 1 quart. Digest the soap in  the 

• water, bence greater tbe resIstance the water until it is dissolved ; dissolve the camphor and oil i ll 
boat has to overcome. These boats are all built with a " nice, the alcohol ; then mix the two solutions, and filter. (2) 
clean mn " fore and aft ; this too is detrimental to tbeir for- Wbat is a good recipe for rbeumatism ? A. Tbe following 
ward motion in a heavy sea, as far as their " forerun " is con has been higbly recommended : Take of gum guaiac 2 
cerned. The bow of a boat should be wedge-sbaped, and ounces, of nitrate of pot� ssa 1 ounce, of suJ pburet of anti· 
the knuckle on a line from the " fore foot " to as far back on mony 2 drachms, of gum camphor 2 drachmt'!, of gum opium 
tbe plank shears as tbe length of the wedge-shaped bows ex· 1 drachm, of saffron 20 grains,and of gin 1 pint. Mix. Dose, 
tends back, wi lh a long " run " aft, so that wben the boat sets one teaspoonful three times a day in a little sweetened 
on a sea it will have a tendency to slide forward at  each water. In a complailjt like rheumatism it is better to con
such downward mot.ion. You may imagine a slate sinking suit a good physician tban to rely upon published recipes, 
in water to illustrate this principle. And in place of the wbich, although they may have proved efficacious with 
., Ol1e log section " we would adopt the " two log plan," some persons, may not be ada pted to tlie cases of others. 
as illustrated in Fig. 2. This obviously is a stable float
i ng body, and to enhance its stability we would suggest 
that the keel be a boiler iron tube filled with molten me-

tal, care to be taken that the 
kt'tol tllb'-e 1s not too large, 
an a 

, t 0 b e  furni&hed w i t  h a 
.. screw " in place 0 f the 
" fan :� in use ; and the single 
surface measurement to be 
fully equal to the resistance 
offered by the water at the 

. bows of tbe boat, so that a 
screw ten feet long (say) baving the required surface would 
move the boat (say, all tbings considered) nine feet at each 
revolution with a motive power .to drive the screw three 
huudred revolutions a minute, which would move the boat 

Wire Fences In Georgia. 

A lawful wire fence in Georgia is described by legisla
tive enactment as composed of not less than six horizontal 
strands of barbed wire ti btl t. 

• 4 • I ... seven huudred and twenty·five miles in twenty-four hours 
Storing Wind Power Cor Small Moton. Now as to the construction of tbe screw, which should b� 

e rs W I !' , no more an our an a a nor ess an 
three and a half inches from the ground ; the second wire 
not more than nine and a half nor less than eight and a half 
inches from tbe ground ; the tbird w ire not more than fif
teen and a balf nor less than fourteen and a half inches 
from the ground ; the fourMl wire not more tuan twenty
two and a half nor ' less than twenty-one and a half inches 
from the groun d ;  the " fifth wire n ot more t.han tbirty
two nor less tban tbirty-one inches from the ground ; 
tbe sixth w ire not over fifty-five nor less tban fifty-three 
inches from the ground. Posts to be n ot over ten feet 
apart, and every alternate post to be securely set in the 
,ground. Pr()f)ided, a plank not less thau ten inches wide 
shall be used instead of two strands of wire at bottom of 
fence. It is also required tbat a railing sball be placed 
equal distance between the two top wires, which shall answer 
the same purpose as a wire, and to extend from post to post 
in like manner. 

To the Editor of the Scientific .Amel 'iean; made of four separate flanges, each flange to pass once 
Your correspondent A, on page 353, proposes to drive a around the screw shaft in its lengtb . of ten feet, and of 

bllat 14 feet long for 5 consecutive hours witb air compress- such diameter as to measure on their single surface tbe 
ed to 200 atmospheres, in a 2 inch pipe placed along the same as the resistance offered to the bow of the boat, or the 
gunwale of the boat, the owner, at his choice, usi ng a screw screw may have more hold of the water than the resist- ... 4 • I ... 

ff d b th t t th b f th b t th Am I a Scot, or am I Not 1 01' paddles to drive the boat. ance 0 ere y e wa (,r a e ow 0 e oa ; e more 
I have a very light boat built of % inch pine, somewhat tbe difference the greater the speed. One flange to pass If I should bring a wagon o'er 

longer than A:s theoretical one, but I fancy just as easily around the screw shaft several times to have the required From Scotland to Columbia's shore, 
propelled, driven by a 3 x 3 inch cylinder, screw 18 inches measurement would be a violation of the principle. Since And by successive weal' and tear 
in diameter. The time occupied in driving t.his boat two the Daphne disaster the Clyde ship  builders have turned The wagon soon should need repair : 

th ' tt t' t th b '  t f t b' l 't  t t . tb CI d Thus, when the tires are worn through, miles averages 18 minutes, carrying lOO pounds to tbe square elr a en IOn 0 e su Jec 0 s a I I Y es s III e y e 
h· d Th Gl d L d d St b t C Columbia's iron dotb renew ', inch on tbe boiler, tbe wheel turning an average of 400 revo- s Ipyar s. e asgow an on on erry earn oa 0. ,  

lutions per minute, making in  all 7,200 revolutions t o  com- who are owners of the Dapbne, have ordered a steamer to Likewise the fellies, hubs, and spokes 
plete the two miles.. Comparing A's �ir engine with mine, replace the Iris, tbat has been recentty lost on the Irish Sbould be replaced by Western oaks ; 
I think his theory will not be borne out in practice. I sup- coast. They stj,pulate that the stability in every respect In course of time down goes the bed, 
pose bis theoretical pipe or receiver runs under both gun- should be perfect ,  and the builder m�st satisfy himself with But here's one like it in its stead. 
wal_ �� w�d �b H � fu� � �eam n�M m� ��ps�. ���a�t�·����������=��=��=�+_�Sioi
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�'�mn�� not be as economical in its consumption of steam as it might- --iJeing myself an American by adoption, I w ould prefer mgs e . n gears, 

be, as it cuts off only at :u stroke. A's air engine wil l  that the fastest boat in the world should sail from New York And .still it seems as though it ougb t 
doubtless be arranged to work more expansively, say his 01' some other American port for th;s coast. Tube compart- To be the one from Scotland brougbt ;  
cylinder i s  to  be  2 incbes in  diameter, 3 incbes stroke, cut. men�s would be  the safest i n  transatlantic steamers, and  tbe But when I think tbe matter o'er. 
t ing off at t, then expanding into an other cyl inder 4 inches machinery could be tube inclosed. It ne'er was on a foreign sbore, 
in diameter, same stroke. Tbrottle down his air supply Should these suggestions be of any value, be pleased to And all that came across the sea 
until it passes into the first. cyl inder at 100 pounds, and pro. use them to the best possible advantage. Is only its identity. 
hably, if his engine is well made, he may obtain as good re- Yours respectfully, I came, a Scotchman, understand, 
suits as I do with my 3 x 3 cutting off at %'. If he used WILJ.IAM GRIFFITHS. By cboice, to live i n  tbis free land, 
tbe same wheel that I do (my foundrymen tell me it is the Ala Nursery, Piollheli, North Wales, Wherein I've dwelt, from day to day, 
best obtaiuable, his engine must necessarily make tbe same Great Britain, Oct. 30, 1881':1. 'Till sixteen years have passed away. 
number of revolutions to run the same distance. Four ... , • • .. If physiology be tl1le, 
inches, tberefore, of the supply in his ai r pipe would be ex- Enterprise In Dakota. My body has been changing too ; 
hausted at every revolution of the engine if the pipe were To the Editor of the Scientific .American: And though at first it did seem .strange, 
charged at 100 pounds ; but as it is supposed to contain 3,000 My attention was attracted by a short article in your issue Yet Science doth coufirm tbe change ; 
pounds, tbe 4 inches, if tbe  pressure were constant, W(luld of December 1, describing the rapid growth of the town of And since I have the trutb been taught. 
accomplish 30 revolution�. Tbe receiver being 28 feet long Woonsocket, Dakota. I wonder if I'm now a Scot ? 
the SUIll would stand thus : A¥ X 30 = 2,520 revolutions his It so happened tbat I was at the aforesaid town twice a Since all that came across the sea. 
wbeel would make on his receiver's becoming exbausted, if, few weeks since, and can voucJil for the trutb of the story Is only my identity. 
as before said, the pressure was constant, which unfortu- of its wonderfnl growth. The first time I passed through, 
J l ately it is not. the place was just ten days' old, and contained sixty-five Aurora, Ind. 

WILLIAM TAYLOR. 
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DECEMBER 2 2, 1 883.J 'citutifi c �tlttri cau. 
THE NEW UNITED STATES CRUISERS. I from the high pressure cylinder will pass directly to the low 

(Oontinued from first page. ) • pressure steam chests ; suitable pipes wilI exhaust the sleam 
partments having a length of 136 feet. This space will have into the condenser and atmosphere. The condensers will 
a double hottom 372' feet deep, divided into fourteen water- be furnished with tinned brass tubes having a cooling sur
tight cells: 'A steel deck 172' inches thick will covel' the ma- face of 5,000 square feet each. Be�ide each condenser will 
chinel'y. be placed an independent, double-acting, combined air and 

These compartments will be divided on each side by ver· circulating pump. Worked from the crosshead of each 
tical longitudinal bulkheads, and the space between them pump piston will be two double-acting feed pumps 5 inches 
and tbe sides of the boat will be filled with coal. From the in diameter. 
water l ine to 8 feet above it this coal armor will be 9 feet There will be fourteen horizontal return tubular boilers, 
thick, and aft wil l  have a thickness of 5 feet from the water constructed of steel, and capable of carrying a pressure of 
line to 14 feet below iL. When the doors are shut, the coal 100 pounds. They wil l be placed in two separate water
bunkers and the pockets in the boiler rooms form thirty.four tight compartments. The fire rooms will run fore and aft, 
water-tight compartments. The deck covering the machinery and will be 10 feet wide. Each boiler will he 9 feet in ex
compartments will afford protection by preventing the ac- ternal diameter and 9 feet 10 inches in length on the bot
cess of shot and water to the main compartments, hut it  tom, and will be set inclining from front to back, over a 
is not expected to resist a 6-inch shot even at incli uations of single furnace. Each furnace will have about 57! square 
from six to eight degrees ; entering 'shot would in all likeli- feet of grate surface, or an aggregate of 802 square feet in 
hood explode in the coal without doing injury to the ma- all the boilers. The shells will · be five-eighths of an inch 
chinery. thick, and the heads three-quartersdlnd five-eighths. The 

The magazine rooms will be in the hold amidships, before tubes will be .Iap-welded iron. In each smoke pipe, concen
Itnd abaft the m �hinery space. The deck above them will tric with i t, there will be a steam drum 9 feet .in diameter 
be covered by a protrcting plating tbree-quarters of an inch and 9 feet long. with a shell seven-eighths of an inch thick ; 
thick. All hatches through it are to have water-tight covers, this will have eight 18· inch and four, 15-inch lap-welded 
and coffer dams reaching 
to the berth deck will  
surround the magazille 
hatches. Other divisions  
in the  hold by bulkheads 
of steel and the shaft alley 
bulkheads, together with 
those already noted , divide 
the vessel into eighty-five 
water-tight compartmellts. 

A system of drainage 
has been adopted by which 
the combined power of 
the steam and circulating 
pumps, having a capacity 
of 2,500 tons per hour, 
can be concentrated on any; 
main compartment. In 
addition to this there will 
be six continuous acting 
hand pumps on the bert.h 
deek, having independent 
s uctions to each mai n  com
partment, . and each com
partment of the double 
bottom ; they deliver eitber 
directly overboard or into 
the fire main, which will 
extend about three-fourths 
of the length of the ves
sel amidships on the berth 
deck, wit,h stand pipes to 
gun and spar decks. 

39 1 
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THE BERNISSART IGUANODONS. 
The animal whose skeleton is represented in our engrav

ing is, at a first glance, surprising by reason of its colossal 
size and i ts resemblance to the giant kangaroo. Like the 
latter, it has an. enormous tail, very long hind legs, and very 
short fore ones. It seems as if it ought to be placed neal' 
that marsupial ; but paleontologists, rightly setting a.side all 
vulgar ideas, make it out a reptile. A reptile I A biped 
like man and like birds, capable of seizing his aggressor 
betwf!en his arms I It must be avowed that reptiles have 
changed much during the long route that they have tra
versed since geological times up to our own. 

Surely, had any one in former times had any idea in re
gard to paleontology, and had any one suspected the existence 
of these forms so carefully preserved in the terrestrial crust, 
and IlO different from those of to-day, naturalists would have 
perhaps been embarrassed, but they most ce.rtainly would 
not have given the name of crawling animals to the interest
ing class· in which are arrang'ld, among others, the Iguano
don, a walking animal, the Pterodactyl, provided with wings, 
and the Ichthyosaurus, a swimmer which could only live i l l  
the bosom of  the sea. And, what i s  worthy of remark, i n  
secondary times, when these surprising beings were in  their 
gIOl';y, reptiles seemed to out l ine, in a vague and colossal 

way, the principal types 
of those vertebrates which 
were destined to reign 
over the world, each in 
his t i m  e-the fish, the 
bird, and the mammal. 

Two years ago, I my
self saw iguanodons in 
the course of preparation 
at the Brussels Museum. 
The bones of two in (li
viduals of these sufficed 
to fill a very large hal l .  
One  of  them measured 10  
meters i n  length, and the 
other 14. They had bern 
found in 1878 at Bernis
sart, a locality situated 
between Mons and Tour
nai, very famous for its 
coal mines. It must not 
be thought, however, that 
these reptiles belonged to 
the coal epoch, for their 
remains lie buried in the 
] O t t t 
(Wealden), k n o w  n by 
miners as " dead lands," 
and which must be tra
versed to a depth of 300 
to 400· meters before coal 
is reacbed. 

The outside plating of 
the ves�el will be nine-six
teentlls of an inch thick, 
will weigh twenty-three 
pounds pel' square foot, 
and there will be a double 
plate at the water line 
from the stem to w i thin 
70 feet of the stem. The 
stem and stern posts are to 
be of ham mered steel. 
The water-tight inn er bot
tom will be plating 10 and 
12� pounds per foot. The 
berth deck will have a 
protective plating over the 
engine and boilers for 136 
feet. The bow of the ves
srI w ill be strengthened 
for ramming. 

THE GREAT IGUANODON AT THE BRUSSELS MUSEUM. 

The rudder and steering 
gear will be below water line. A fighting hand wheel and 
steam steering engine will be placed on the water-tight flat, 
to which communication can be had by telegraph from the 
bridges. In add ition there will be a hand steering wheel on 
the spar deck and a steam steering wheel in the pilot house. 

flues passing thrO)lgh it. The fire rooms will be air-tight, pregnated with pyrites, would 
and each will be provided with two large bloweI'll. away upon contact with the ail'. 

Mr. Fages saw the first 
bones, Mr. Van Beneden 
determined t h e  species, 
and M I'. Depauw, superin
tendent of the museum 
worksbops, took u p  u n 
bimself the difficult task 
of working this riell vein 
of fossils. For this pur
pose he adopted the life 
of a miner and pursued 
his labors for three years 
at a depth varying from 
322 to 356 meters. He 
was fortunate enough to 
exhume twenty-two igua
nodons, fi fteen of wh ich 
are now mounted. He 
attained t h i s  result by 
inventing ingenious pro
cesses of solid ifying the 
bones , which,  being im
otherwise have crum bled 

The vessel will be bark rigged, w ith an area of plain sail 
of 14,880 square feet. The coal bunker capacity will be 
940 tOilS, while 300 tons additional can be stored away on 
the berth deck. ,Tbis will enable the Chicago to steam 3,000 
miles at 15 knots, or 6,000 miles at 10 or 11 knots per hour. 
The vessel will be vent ilated by an exhaust system. 

There will be twin screws operated by two pairs of two 
cylinder compound overhead beam eugines, each of which 
will be placed in a separate water-tight compartment 22 feet 
long, and inclosed by a deck for protection. The high and 
low pressure cylinders will  he situated side by side, are ver
tical, 8 feet apart, and 2 feet 1 inch and 3 feet 5 inches re
spectively from the midship line. The diameters of the 
cylinders will be 45 and 78 inches, and the stroke 52 inches. 
Each cylinder will be steam jacketed, and fitted with two 
double ported main slide valves, actuated by eccentrics 
through arms aud rock shafts, each furnished with a steam 
cylinder and piston to balance the weight of the valves. The 
cut· off valves will be adjustable between the l imits ()f one
eighth and five-eighths of the stroke. The exhaust steam 

The ba.�������������WA�����������wli���������� 
a very profound study of the Iguanodon Bernissartensis, a 
few details in regard to the structure of the gigantic reptile. 
It ·belongs to the sub-class of Dinosaurians and to the order 
Ornitbopeda. The individual described by the learned Bel
gian is 9 '5 m. from the end of the nose to the extremity of 
the tail , and, when standing upright upon its hind legs, 
rises 4'36 m. above the level of the earth .  Its head is rela
tively small, and much compressed in the direction of the 
bilateral diameter. The nostrils are spacious, and appar
ently partitioned in their anterior region. The orbits are of 
medium size, and are elongated in the direction of the ver
tical. The temporal fossa is limited above and beneatb by 
a bony arc-an arrangement tbat is no longer . met with ex
cept in a single lizard of our own time (Hatteria). As in 
our present reptiles, the teeth, ninety-two in number; re
placed one anotber indefinitely ; that is to say, as soon as 
one was worn out another succeeded it. 

powered breech loaders, weighing 1 2  tons each, mounted on 
the flush spar deck in projecting half turrets, tbe center of 
tbe trunnions being 20� feet above water. The turrets will 
be unarmored and the men will be protected only by shields 
on the guns. Six 6-inch B. L. R. , weighing 4 tons each , 
will be mounted broadside on the gun deck, which will also 
be arranged for two additiona1 6-inch guns if found desirable. 
One 6-inch will be mounted in a recessed gun deck port on 
each bow. Two 5-inch guns will be placed in recessed ports 
ahaft the captain's cabin . The 8-inch projectile weighs 250 
pounds; the 6-inch 100 pounds, and the 5-inch 60 pounds. 
In addition there will be foUl' 47 mm. and two 37 mm. 
Hotchkiss revolving cannons, mounted in fixed bullet proof 
towers. 

The contract price for the hull and fittings of the Chi
cago, exclusive of the masts, spal's, rigging, sails, etc. , is 
$889,000. 

EXPERTS in chemistry have estimated that . the cost of 
London's winter smoke and fog is $25,000,000 annually ; that 
is to say, constituents of coal to this value escape uncon
sumed, and assist in forming the sooty vapor. 

Tbe neck is moderately long, and contains ten vertebrre, 
each of which, except.ing the first, bears a pair of small ribs. 
It must have been very flexible. Tbe trunk consists of 24 
vertehrm strongly united by ossified ligaments. The verte
brre, 1 to 17, each bear!) a pair of strong ribs. Tbe six last 
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vertebne·of the trunk are soldered so as to form the sacrum, 
to which is attached the pelvis. 

The tail is a little longer than the rest of the body ;  it is 5 
meters in length and contains 51 vertebrre. It is compressed 
laternlly, Hnd reminds us of that of the crocodile. The 
scapular bones are four in number-two scapulre and two 
coracoides. 

The fore legs are shorter tban the bind ones, and are mas
sive and powerful. Each of them terminates in a five·fin
gered hand. 'fhe first finger, dr thumb, is transformed into 
an enormous spur, which, when covered with hoi'll, must 
have proved a terrible weapon. 

Tbe pelvis contains six bones, to wit : two ilias, two pubes 
and post-puhes, and two  ischia. 'l'hese. latter are remarka
ble for their elongated form, and, l ike the other parts of the 
pelvis, remind us of those of birds. The hind limbs, which ,  
a s  we have said ,  are larger and  longer than the  fore ones, 
terminate ·in four fingers. 

Several scientists, Mr. Dollo among them, think they have 
observed traces of webbed feet in the im pressions left by 
the iguanodon in the Wealden fOJ'lnation. Everything, in 
fact, leads to the belief that these dinosaurs were aquatic in 
their habits. They must havc lived in the midst of swamps 
and upon the margins of rivers whose waters served them 
as a place of refuge . . 

It was Cuvier who, in 1822, determined the first bony re
mains  of the iguanodon. Gedeon Mantell, the allthor of the 
discovery, and the one who gave his  name to tbe species, 
which is smaller than and very different from L Bernissart
ensis, submitted the teeth to the examination of the il lustri
ous naturalist, and the latter unhesitatingly assigned them 
to a great herbi vorous animal ; and be was 11 0t decdved, for 
the diet of the iguanodon was exclusively a vegetable one. 

These animals of geological times divided their food with 
the horny beak in which their jaws ended, aud triturated i t  
i n  the back of  the  mouth by  means o f  numerous teeth . 
They thus fattened themselves, and became a prey, notwith
standing their size, to certain great carnivora-for example, 
to such other dinosaurs (Megalosaurus) as were provided 
with sharp teeth and claws.-B. Meunier, in La Nature. 

.. .  e l " 
The Electrlc Ll/;I;ht as a Fish Hook. 

Tbe U n ited States fish steamer Al bt,tross is fitted with 
electric l ights, and during it recent  cruise the experiment 
was tried of lowering one of them into the sea. Engineer 
G. W. Baird gives in Science the following description of 
the trial : 

Fish
·
crmell in nearly all parts of the world use a ligbt in 

�,boats,. whenJislHsg a� ui/libt, to wttract fisljesjll,to JlJel�: 
n " f "  . .... vl a �" "' .u .... -. " � "n tld ". (!  -"nt· , fI�T1.n {!-:-fi�11 h) .c�?�� .on 
board ship at night, if a light be ad van tageoUsly plliced to 
attract them.  

Until incandescent lamps were invented, there were no  
convenient means of  sustaining a light beneath the surface 
of the "Wat€r, and there is consequently opened up to us an 
unexplored field in fishing. 

Just what service our submarine lamps w ill be, we are as 
yet unable to say ; but, with the small lamp which we use 
from one to ten feet below the surface, amphipods ill great 
numbers, silver-sides, young bluefish, young lobster, squid, 
and tlying-fish have been induced into the nets, and dol
phins  have approached it ; but whether the dolphins were 
attracted by the light, or were pursuing the squid, Professor 
Benedict, the naturalist of the ship, was unable to say. 
Squ id  are especially susceptible to the influence of light I 
am informed by the very eminent authorit.y of Professor 
Verril l ,  of Yale College; that a heavy sea, breakiu g  upon a 
lee shore when the full moon is casting its rays across the 
land into the sea, will · throw hundreds of sqUid upon the 
beach in a single n ight ; an evidence of their moving in the 
d irection of the light unti l . caught in  the spray and hurled 
upon tbe shore. 

To succeed in producing the l ight at considerable depths 
has been by no means easy. 

The Edison Company fir"" prepared a lantern of two 
thicknesses o f  glass, hemispher'ical in form, with its flat side 
tightly joined to a bronze disk, on which were placed three 
sixteen-candle power B lamps in mUltiple arc. At a moder
�e depth it burned beautifully ; but at about a hundred 
and fifty feet the packing leaked, and, the sea 

·
water enter

tug,  Qhort-l'irl'l1 it.flO . and the lamp was extinguished by the 
destruction of the cut-out plug. A similar lamp was then 
tried with improved packing ; . but its glass walls were 
crushed by the pressure of the water, and it was extin
guished. 

The next essay was with a single Edison lamp, its glass 
vessel being cy l indrical in form, with hemispherical end, to 
gi ve it strength ; its thin platinum wires extending through 
one end without any external attachment. To these delicate 
wires I succeeded in soldering the copper wires of the cable, 
but broke (or cut) off one of the platinum wires at the point 
where it enters the glass , while putting on the insnlation . 
When it is remembered · that a hundred fathomlil depth of 
water brings. a pressure of o ve r  two hundred and fifty 
pounds per square inch on the lamp, .it will be understood 
that great care was required in every proced ure. 

Our next attempt was with a single Edison lamp exactly 
the same as the last. I succeeded in soldering and · insulat
ing the join ts perfectly ; but the pressure of the water upon 
the . i nsulation cut the delicate platinum wire on the glass 
before it had reached a hundred feet in depth. 

The Edison Company then prod uced a lamp in which the 
platinum wires were soldel'ed to copper wires in a glass 

J ti�ntific !mttican. 
cavity, and filled i n  with resin, s o  that copper wires" a.bout 
No. 30 in size, projected from the lamp for our attachment. 
I coiled the copper wires spirally, and soldered their ends 
to the ends of the heavy wires of the cable, separating them 
by a small block of  pine wood ; this gave some freedom of 
motion without danger of cutting or breaking the wires. A 
papel' mould was placed round the joint, and filled with 
wurm " gulloot. " When this had cooled , it was wrapped 
with insulation tape and served tightly with twine. This 
was again covered with gulloot., then tape, and finally w ith 
melted gutta-percha ; and, w hen the gutta- percha had 
cooled, its entire surface was seared over with a hot iron, to 
make sure of fil ling any cracks . 01' holes it  might contain. 
The. lal!lP was then lowered into the sea, about seven hun
dred and fifty feet of cable being paid out, without any 
ind ication of failure. To ascertain if the lamp was lighted 
at all times, we substituted a lamp for the cut-out plug in 
the deep sea circuit. This brought both lamps in the same 
circuit, wh ich caused them to glow at about a cherry red 
instead of a white light ; and had any accident happened to 
break the lamp in  the water, or to cause a leak, our upper 
lamp would have immediately sprung into incandescent 
whiteness. 

.. � . . .. 
FOOT POWER. 
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the ad vantages namM, the French have mounted in their fleet 
between 600 and 700 Hotchkiss machine guns, throwing 
1 pound shell  at the rate of fifteen to twenty Ii minute. 
Most of these guns were mounted in position in their fleet 
before the Engl ish had any sort of machine gun whatever, 
and some were bought  liS far back as 1875, or three years 
before the Engli&h had any _ " It is needless, " says Captain 
Beresford, " to point out the superiority that a machine gun 
throwing shells would have over the machine gun w h ich 
only throws bullets, excepting in the case of re�isting 
torpedo-boat attack, when the bullet gun is hetter. 'l'he 
proportion of machine guns between the two fleets, in an
other two years. may be about two t o  one in favor of the 
French, if  the present relative rate of progre8s is kept up, 
as they determined t wo years ago to double the complement 
of Hotchkiss shell guns to each of their ships. , All  the 
French small craft have two or more machine shell guns, 
whereas the English small craft last year had no machine 
guus of any description whatever. The French small craft 
are, however. so vastly superior to ours in fighting capabili
ties that there could be no donbt as to w hich wou kl w i n  an 
actiou ,  if two ships of similar tonnage were engaged. " 

The rain of machine gun shells. as he further shows, will 
do more to demoralize a ship's company than a few heavy 
sltot or shell striking, passing through, or shrieking over a 

This in vention is for an improved device for turning the shi p. The French, also, go upon the principle of exposing 
drive wheel of a lathe or any other machine  operated by their machine guns, w ith a view to getting an all-round and 
foot power, and is especially adapted to run a watchmaker's contin uous fire ; whereas the English prefer protecting the 
or jeweler'S lathe. In Fig. 1 , which is a perspective view 01' men and gUllS, and consequently the guns will only bear on 
the device, c is a stirrup lever connected wi th th(l crank, b, a certain small a.i·C. The French give it as their opin ion, 
of the dri ving wheel . At the lower end of the lever is the fOlluded upon actual practice, that the proportion of hits 
st inup and at its upper end' is a slot., e, adapted to receive between a barbette and a broadside ship, coming into range, 
the bolt, d, on which the lever has a vertical motion . A passing at 60 yards, and going on out of range. is three to 
hanger, g. attached to the underside of the bench, h as a slot one in favor of the barbette. Captain Beresford advocates 
in which the bolt .  d, Ulay be adj usted. The d" ive wheel is a 2 pound sbell gun,  and gives i t  as his opinion that the gun 
of the ordinary constmctipn and may be adapted for either should be a single-barreled gun, so as to be light and easily 
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moved and shifted as wanted ; it should have, as far as is 
possible, an al l-round fire, with . perhaps, an, umbrella
shaped screen over the men, to keep bullets and shell 
splin ters clear of tbem, and from under which they can see 
the enemy from any point of the compass. Men that are 
h idden won't fight ; they must see what is going on to w ork 
well, and more particul arly with these guns, if they are to 
be thoroughly effective. Lastly, it is imperative that the 
man who sigh t s  lhe gun should be able to fire it, as the eye 
and band must work together. The 2 pound shell gun is 
the best sized machine shell gnn, as it does not recoil even 
}Vhen on its landing carriage, and it has better penetration 
than the 2� pr. , and equally good penetration with the 

Pl'. 1'Ie a 01 smou , WI l ower Ill I Ja ve ociLy;'lJOUl 
of wIiich guns are considerably . heavier. It penetrated at 
the Portsmouth tria ls 2� inch iron at 300 yards, and can 
therefore be rel ied upon to penetrate unarmored vessels, 
gun ports, etc. , at any angle 01' range for which'it is likely 
to be required. 

The French have given orders to rapidly increase the 
complement of Hotchkiss shell gullS they possess, as they 
find they are not suitable against torpedo boat attack unless 
used in large numbers, although they are at the same time 
trying heavier shell guns of other patterns. 

Captain Beresford describes the new Gatl ing system of 
feeding as perfect, while he thinks the revolving system 
and its weight objectionable. He states that the Gatlings 

. have been very serviceable to  the British navy. At Alex
andria they " came in very usefully for the ] ,mding, clearing 
the town of riot , and restoring order. It was openly stated 
by Arabi's officers and men that nothing would induce them 
to face machines that ' pumped lead, '  which referred to the  
Gatl ing, wi th which Captain Fisher held the  l ines with 370 
men during four anxious days and n ights. Such was the 
tenor inspired by these guns wben used for clearing tbe 
streets, that although there was al l  army of over 9,000 men 
within a short distance, they would n ot face the smal l party 
of 370 men, who h eld the lines with the Gatling guns." 

.. .  e l  .. 
Combination 'rag and Envelope. 

This consists of an envelope made of stout paper, open 

a tlat or round belt. It is supported on its axle in bearings 
in the hanger, a, which may he bolted to the underside of 
the bench or to the floor. The stirrup lever has a vertical 
swinging motion similar to the motion of the foot in walk· 
ing, thus overcoming the jar to the body eXp!rienced in the 
use of the ordinary forms of treadles. At whatever point 
the drive wheel lIlay stop it can be readily started by either 
pressing upon,  lifting, push ing, or. pulling on the stirl'llP 
with the foot . When there is work of drilling or turning 
requ iring more than ordinary power, the bolt, d, may be 
shifted so as to obtain the necessary increase. Fig. 2 is a 
front elevation of the device, IuJ.b��QHrec�Ciili'I·mIT,;J1!'j,gg:-. r" ���-".tI�Ul.(�":"'""���:-a..1liIoP-�������!9.C�� 
the beam hns a weighton .one en d  for the purpose of counter- the closed end when folded down.  The bill is  incl osed in 

balancing the weight Qf the stirl'llp rod. In Fig. 1, the rim the envelope, t he address is written upon the face or under 

of. the wheel is loaded in casting , opposi te the  crank pin, for side of the flap, and the tag tied to the package by a cord 

the same pu rpose, causing the wbee1 to he evenly balanced p!lss ing through two eyelets-one in the free end of tile 

and free from jar and to have the regular motion essent ial flap aud one in the closed end of the envelope. Although 

to fi n e  work. th is  combination tag and envelope has been in use but a 

This invention has been recen tly patented by Mr. George [ sbort time, it
. 
has given satisfaction to shippers, a n d  proved 

Davis, of 1207-Main St. , Richmond, Virgin ia, to be economIcal. 

• •  e • • It was patented in the United States and Canada by Mr. 
Machine Shell Guns_ Joseph T. Dunham, and is now being manufactured by 

Tbe JOU1'nal of tIl,(! Royal United Service Institution con· Jos . T. Dunham & Co" Pier 24, NQrth River, New York 

tains the paper on machine gnns, by Captain  Lord Charles city. 

W. D. Beresford, R. N. ,  which was read before the Insti- ! .. • • I ... 
tute on the 15th of June last. His chief purpose seems to ' " HUMAN ·labor, "  says Dr. Zellner, of Ashville, Ala. , " is 
be to show the necessity of providing shell machine  guus the most costly factor that enters into the production of 
for the British navy, which thus far is lIot provided with a cotton, and every consistent means  should be adopted to 
single one, its equipment in band, or contracted for, con- dispense wit h i t. " Aud then the doctor, who has the l'epu
sisting of 565 Nordenfelt machine gll,ns of 1 inch cll.libel', tation of having raised SOGle of the fin est �amples ever 
throwing a sol id steel bullet, 142 Gatlings and 350 Gardiner grown in the South, describes how,  by planting at proper 
machine gUllS, 45 inch rifle caliber, th l"O wing lead bullets. distances, in checks five by three feet apart, one-half of the 
In an c1asse� of vessels the French are .better gunned, as not after labor of .

· 
cultivating may be saved. About the same 

only have they the enormous advantage of breech loaders, amount of plow work is said to be necessary, but not more 
but their guns are vaRtly superior to the Euglish in penetra- than one·fourth as much work with the hoe as is required 
tion and rapidity of tire per weight of gun ; while to add. to by cotton in drills. 

© 1883 SCIENTIFIC AMERICAN, INC



DECEMBER 22, 1 883.J 
ENGINEERING INVENTIONS. 

An improvement in car pllltforms has been 
patented by Messrs. Wm. F. Brown and Oharles L. 
Haigilt, of Pougbkeepsie, N. Y. A hook secm'ed to 
the bottom of the platform projects upward and on the 
top of the next platform, There are other sp�clal devices, 
but the idea is that cars in collision will be prevented 
trom rising one above the otber, and so telescoping. 

A car coupling has been p atented by MI'. 
John Cochran, Jr.,  of Mlllwood, Mo. It consists of 
a rock shaft crossing the end of the car from s ide to 
Bide, from whence the coupl ing pin is snspended by an 
arm; a link l i t ter is also snspended from tbe shaft, so 
tbal. by cran k .  at the sides of the car, or a rod and 
chaIn extending to the top, the pin and link can be 
handled without goIng betwt'en the cars. 

A!! improvement in operating valves of 
steam engines has been patented by Mr. Charles A .  
Gayne, o f  Ashland, Pa. It i s  intended t o  increase the 
regularity of pnmping, and by It  the pump 'cylinder is 
completeiy 11lled after each stroke. When used with 
two large pumps, this valve system will stop the pnmp 
antomatically as soon as the reservoir is emptied of 
water, wherea8 other pumps mQve oil rapidly as soou as 
they begin to take on air. 

A safety switch guard h as been patented by 
Mr. Henry Harmer, of Southampton, Ontario, Oanada. 
'l'he switch operating mechanism is contained with i n  a 
house or stl'ucture, into which the switchman must.enter 
to adjust the SWItch, but which he cannot leave until, 
after connectin" a switch with a siding, he has recon
nected it with the main line ; and thi s  invention pro
vides special mean s for accomplishing thi s  end.  

An im proved boiler feeder has been patent
ed by Mr. John H. Phillips , of New York city. It fs a 
pump connected witb a vessel for receiving water, the 
latter huving a 110at to throw a lever connected wltb 

, the sl ide valve, so the pump will be startet!. as 800n as 
thll water hi the receiver reaches a certain height. The 
leeder may be placed at a distance from the boiler, and 
above or helow the water line, and will return all con
densed water formed under any head or pressure, 

An improved steam boiler has been patented by Mr, Willey J. P. Kingsley, of Rome, N. Y. The 
tubes which 'imter the' l1re box conduct the beat pro
ducts to the top of the boilE'r as nsual, but there are re 
turn tubes between the inner ones and the boiler shell, 
which extend down through a water le�, and thence 
lead betwe.en the shell  and the inclosing wall to the 
8moke stack, thus greatly increasing the run of the 
heat along the boiler, and more than doubling the heat
ing surface. 

A cal' coupl ing has been paten ted by Messrs, 
Josepb K, Nyce and Irwin O. Hundi cker, of Skippack, 
Pa, It provides for a drawheud with longitudinal 
slots in the s i des and bottom, In which �ide slots , a  
cross bar slides, which bas a bottom guide projection 
into the bottom slot. The ends of the cross piece are 
adapted to strike against tile lower eOOs ot , 0011-
shaped frames pivoted on the drawhead and throw 
them over hooks on the opposite drawheads, thus auto
matically coupling them. 

An improved automatic car coupling has 
been patented by Mr. Adonimm J. Ohapel, of Arkan
sas City, Klijj. Upon one side of the forward end of 
each draw head is formed a projection, the forward end 
of which is beveled to cause it to enter a recess formed 
in the other side of each dr.twhead . The recess is rect
angular, and so also is the coupling pin and the hole 
in which it slideR, the upper part thereof being in such 
poSition that one·half will  be over the recess and the 
other half in the solid body of the drawhead. The de
vice is intended for both passenger and freight cal's. 

, A paten t for an i mproved steam boiler has 
been I�sued to Mr. Albert O. Blatchley, as admlnistra
torfor Mr. Albert P. Blatchley,deceased, of Deposit, N.Y. 
This invention relates to sectional bollers,and consists of 
a special construction of the dellecting plates for effect
ive, water circulation, and in the means of securing the 
same in the end chambers of the boiler, which are con-

, nected by longitudinally arranged steam pi pes or tubes. 
There Is also a special construction of the side casings 
to allow of conven ient access for cleaning the tubes, 

• • • • • 

DCHA NICAL INVENTIONS. 

An improved treadle power has been pa
tented by Mr. Arthur W. Bush, of Bonlder, Cal, A 
pair of reversely acting pawl arms, and a brancbing or 
double connecting rod are 80 arranged that the dead 
centers of the crank are avoided, and the stroke ol the 
treadle Jll3Y be.,varied aUhe will of the operato\:. 

A coal lind rock drill ing mach ine has bee n 
patented by Mr. Thom9 H Aitken, of Pittston, Pa. The 
inven tion consists in an Improved means for securing 
the bar or post which carrltis the swlvei and drill rod , 
and such construction saves the necessity of a set screw, 
which Is liable to be l ost or mislaid. 

An im proved screw machine has been pa
tented by Mr. Georg Heyne, of Offenbach-on-the-Main , 
Germany. The invention covers varlons eombinatlons 
of devices for hold ing, feed ing, and cuttln� the rods or 
other pieces from which the nrtlcles are to be made . It 
makes an apparently complicated piece of mechani sm, 
but works silll'\lly and almost antomatically. 

A t ire tightener has been paten ted by Mr., 
Harvey B. May, of Oregon C i ty, Ore. The wheel rim 
is stretched by a screw jack device between the hnb 
and the rim, and there are attachments to hold the 
spokes in the hub, preventing them from being drawn 
out of their sockets when the rim is stretched, and so 
they may be thereafter as l1rmly hed as ever. 

An im provement in wateJ' w heels has been 
patented by Mr. Lorer,zo B, Swartwout, of Three 
Rivers, Mich , The bnckets are not cylindrical , but 
have an inverted bell shape, and the lower ends of the 
partition walls are concaved, or incl ined in the reverse 
direction of tha t In which tbe wheel i s  to rotate. Each bucket is beveled at the outer end, so the beveled parts 
of the bucket walls are at right angles to tbe lI:xed 
wings in the throat in the curb of the wheel. 

J ti,utifit �mtritJu. 393 
A machbie for curling hat brims h as been 

patented by Mr. John Wilson, of Newark, N. J. This 
mach ine presents a new comhination of parts in an ap
paratus for turning over the edges or curling the brims 
of hard felt hats before shaping them. By its use the 
sides or crown of the bat or its lining are not exposed to 
any injurious eilects of the escaping steam, and there is 
no nEcessity for any adjustable interior hnb clamping 
device, the brim ol the,hat heing held down·to i ts place 
on the steam by a hollow weight, cover, or shield. 

the box, thns holding the cover 1lrmJy on aiId the jar in I A transplanting imp lement has been paplace in the box. ' tented by Mr. Frederick Vi�sche�, of Monnt Sterling, 
An improvement in fireproof floors and Ky, This Invention is desigued to facilitate packing 

ceilings has been p atented by Mr. Andrew J, Camp- the earth ar<>und plants that have been transplan ted, 
bell, of New York city.  A j oggle arch i s  used in which ·and where the earth lies loosely around the roots, Two 
are three pieces, the 1100r beams, struts, and joggle handles are so pivoted '" to form leve,s, at the lower 
pieces, the struts preferably hollow to save weight, an d ends of which are semi circular,lrame,s h olding teeth ; 
all of fireproof material. The 1100r is inexpensive, as I these , when opened, are to be forced intu the ground 
the pieces can read ily be moulded , and platforms or around the plan t,  and as the handles Me dr,awn to
centering are not necessary in ,their erection. gether they pack the earth around the roots 1)1 the 

An improved machine for shelling green 
peas and beans has been patented by Mr. Giu�eppe Paci ,  
o f  New York c i ty. The pe:ts o r  beans t o  b e  shelled are 
placed in a hopper, and the machine is operated by 
turnin� a crank handle, when the top, or cover, of the 
machine, to the underside of whi ch is atIlxed a ring or 
disk, pressed down by spiral springs, is turned in one 
direction, and a suitable screen is revolved in an oPPO" 
site direction. There are special devices for conveying 
the peas or beans into hoppers or receivers according to 
their size, the pods being discharged from the machine, 
and a clllTent of air from a blower carries oil the line 
particles. 

An improved inside window shutter or 
I 

plant. 
blind has been patented bY:Mr: Wiliiam Teute!>erg, of An improved cupe lling furnace has been 
Omaha, NCb. 'l'liis invention relates to' inSIde window patented hy Mr. Beruhard Roesing, of Friedrichshutte, 
shutters or blinds adapted to be raised and lowered by Upper Silesia, Germany. Instead of th� ordinary 
means of cords. It i s  a simple and cheap arran\rement porous mute rial of which tj.ese are made for drawing 
whereby slats, as provided, may be raised or lowered oil the inferior metals, Ihe inven tor substitutes a l1ml' 
to any desired position, or the angle of the slats be metallic cupel, to which motion can be readi l y  com
changed at pleasure. municated as desired, without interrupting the process 

A cartridge loading mach ine has been pa
tented by Mr. Frederick A. Win ter, of Thomson, Ga. 
An intermittingly rotating d isk ' has cells for hol ding 
the cartridge shells combined with a novel feeding de
VIce roJ' shifting it around as the cartridges are chargeu ; 
also a device for pressing in the wads and bullets, with 
attachments for crimping when paper cartridges are 
used ; also attachments for capping and uncapping, and 
one for holding the powder and shot ftasks in connec
tion with the cartridge hold ing disk. 

A n improvement in watch bows has been of cupellation , and tbe products of OXidation-li tharge, 
patented by Mr. Rome B. Richmond of Macon, Ill .  It ete.-may be wi thdrawn, absorption in any degree not 
consists of a watch case or loc ket p;ndant wil h a hook being intended. The cupel is covered w I t h  a l in ing of 
above or below the bow aperture on each Ride, combin- refractory material, to avoid overheating of the cupel 
cd with a bow having a semicircular or eccentric trans- or too great cooling off of the molten lead. 
verse rtdge a short d i stance from each end. No screw !!'!!'!!!'!!'!!'!!!'!!'!!!'!!'!!!'!!'!!!'!!'!!!'!!'!!!'!!'!!!'!!'!!!'!!'!!!'!!'!!!'!!'!!!'!!'!!!'!!'!!!'!!'!!!'!!'!!!'!!'!!!'!!'!!!'!!'!!!'!! I� required to hold the bow In place, and the construc
tion is simple and durl£ble. 

An improved rag joi n ing knife has been 
patented ,by Mr. James A. Fulwiler, of Lexington, IiI .  
The blade Is sharpened at  one end, and has an Inclined 

NEW BOOKS AND PUBLICATIONS. 

How TO MAKE CANDY, N. P. Fletcher & 
Co. , Hartford, Conn. 

notch passing toward the point of the knife from the A manual of plai n directions for the manUfacture of 
blunt back, for en/(aging rhe rags and draWing one the mQre popular forms of confectionery, 
throngh the other in forming the loop or j o4It, the A PROSPEROUS PERIODICAL . s lot being so arranged in relatiou to the sharu point  
and edge as to jom the rllgs 1lrmJy and smoothly, with • • •  

AGRIcULTURAL INVENTIONS. 

An im proved check row corn planter has 
been patented by Mr. Walter W, Church, of Cartbage, 
Mo. 'l'he check marker shaft i& made to revolve con
tinuously; it bas arms with crotched ends sutlkiently 
long and deep in the crotch tn enable the shaft to be 
turned a quarter revolution by 0011 arm, so that con_ 
tinuous rotation will be had with four arms, one arm 
being engaged while another is dillengaged, 'By this 
contrivance a1S(\ tbe motion for the dropper slide may 
be had from the check marker shaft. 

A combi ned harrow and cultivator has been 
patented by .Mr. Lewi s  A, John, ol Dui:t.J.ap, Kas. The 
object is to make an implement that, will be simple, 
strong, durable, and easily handled, for use in tilling 
the soi l around corn, colton ,  and 0 thbr stsnding crops. 
The plows may be swuug freely, by the handles, to 
ei ther side, or closer together or farther apart, as the 
crop may require, or be lowered or raised vertically for 

bot short ends. 
, A combined copy h older and book res t has 

been patented by Mr. Gustave Weinschenk, of Oam 
bridge, Mass; 'l'he device includes a c lamp with proper 
attachments, so that, when fastened to a desk or chair 
It .will hold books or man uscri pts open for perusal; it is 
so arranged as to accommodate a greater or less thick
ness ot a book or manuscript, and has a l ine baf, or 
marker, making it  espeCially desirable for holding the 
compositor's copy in type setting. 

An improved flood fence has been patented 
by Mr. Henry D. Merrill ,  of Springfield, TIl. It is con
structed with mud sllls staked to the bottom of the 
stream, and connected at their down strer.m ends by 
pairs :Jf posts, with upwardly inclined down s tream 
ends of break bars, tbe fence to tUfn down into a hori. 
zontal position to allow i ce, logs, and other rubbish to 
pass over, and the fence to return to an erect position as 
soon as the water subsides. 

different condi tions of cro p or soil, enabling 'the work- ,
An improved bag holder, for keeping a bag 

man to heap up about the plants just the right quantity open whlle it is being 1I1led , has been patented by Mr. 
of earth, which has beeu previously.1nosened by the har- Daniel F. Smith, of Republic, O. By a suitable al'
row. .: rangement of standards in connect.ion with a platform, 

A gl'ain header has ,b�en P!'-t�!!!�t 1Jl.Al�;; le�erS , {lnd cross blll'l!, the bag is �npported and held 
-lulu.! A .  RUllJLill, or �i&HIla., ��. I.U. ."ujJ.Q��UJU�:," ;QilJ�n ", �D elougu(,tal elllpUcal sprmg band or hoop. 
contrivance the'-eeernmr.-.m,' JUII""" ov .. �.u�. .u .... U'3 • ' u u .  
for running on a drum, wi th Ifoldes to take up the slack" ; wben; the. bag is jilJed t.he free ends thereof arc orawn 
means f9r operating, aud an extension carrier for de� togetl1er and the bag Win be released. 
livering the grain from th,e elevator to a wagon along- Mr. Washington L Lee, of Peekskill, N. Y� , 
side of the header. The continuous movein�nt of the has patented an Improyed baking pan, for baking bread, 
s ickle in one direction is calcul.ated to make .t c,ut bet- meats, etc .. in a more perfect manner. The pan is of 
ter and easier than the reciprocating sickles.  sbeet iron in the usual , shape, and tl/ the bottom and 

An improvement in �I eam plows, to increase end� a sheet iron stri p  or thin cast iron plate is riveted, 
the traction and facilitate the s teering, has been pa- to snpport the pan so that the bottom will nOI come in 
tented by Mr. Francis Pld!«lou, of Saugerties, N. y, contact with the hot stove plate and the contents of the 
The plow frame cau be propelled forward or backwaru. pan will not be burned. A specially conbiveu and sup· 
There are sets of plows at each end o r the frame, and ported hinged cover is also provided for. 

The special lIlustrated edition of BuUdtng for 
November i8 a noteworthy specimen of the result at-, 
tending well directed effort in the newspaper line. 
Although this journal has only rcached No. 2, vol h.,  it 
has passed the experi mental stage and now stands on 
a lIrm basis. It i s  devoted to architecture, a� its t i tle, 
implies, and in its editorial and general columns trea'ts 
pertinent snbjec ts in an instructive manner, aiding i ts 
explanations by attractive illustrations. It is pub
lished by William T. Oomstock, 6. Astor Place, this 
ci ty. 

EXPLOSIVE MATERIALS. A series of lectures 
before the College de F�ance, at Paris, 
by M. P. E. Berthelot. " Science beries, " 
D. Van Nostrand & Co. , New York. 

This little book, the work of translating wbich from 
the French has been done by Marcus Benjamin, Ph.B. , 
F.C.S. ,  notes IlIte constitntlon, explains tbe action, and 
marks 'the diilerences between the lead i n g  kinds of ex
plosives, more 'particularly those wbich hav� come into 
prominence durinle the past twen ty years for industrial 
purposes. 'rhe lectnrer comes to his su hject as an ac� 
complished chemist, but the language is free from 
techuicali ties, and the explanutlons cannot fail to be 
readily understood by any one of ordinary intelligence. 
In regard to dynamite. gun cotton, nitroglycerine, 
the r�.ults of many experiment.� are detai led, develop
ing facts concerning their operation whiCh are DOt 
readily susceptible of demonstration in the ordinary 
uses of these explosives. In addition to the above tbe 
book contains a short historical sketch of gunpowder, 
translated from the German of ,Karl Braum, and a valu· 
able bibliography, or l ist of works relating to the con
stitution and preparation of  explosive substances, 

MECHANICS OF ENGINEERTNG AND OF MA
CHINERY. By Dr. Julius Weisbach. 
Revised and enlarged by Gustav Herr
mann .  Translated by J. F. Klein, D.E: 
Illustrated. Vol . III. John Wiley & 
Sons, Price $5. 00. 

the plows at the forward end are lift� from lbe ground A yellow coloring matter which dyes a as the plow advances ; the wheels on ei ther Side are OWl-
very bright yellow, has been patented hy Mr. Ivan Levrated iudepelldeutly of the wheels on the other side by . . 

f M h te Eng It i« made by the action te . tons and cY' inders Bars on the sides mstem , o anc es r, . 
Thi s  book is part 1, section 1, of volume i i i . ,  and treats separa p. s -

d 
. . h haft I I  ' of nitric acid npon the mono and disulpho acids of ni-worked by a cllain aroun an nprl\( t s ' . a ow 

troso-alpha.naphthol, or upon a mixture of the same, of the Mechanics of the Machinery of TransmissioJl. 
of on,e side o� �biI other ?f the frame to be readily ad-

wherehy, Itccording to a speciftc process, a yellow preci- The remaining two parts will treat of the Mechanics of 
vanced to faCllltate tUrDmg. piLatA is formed resembling earthy l umps ; it can be Machinery for lifting and transporting solid and l1nid 

.. . . .  � 
MISCELLANEOUS INVENTIONS. 

'materials and for changing the form and size of mapulverized by pressing between the lingers, is odorless, 
teriais. The i n troduction is a th orough and practical and bas distingulshing acid properties. 
discuss i on of kinematics. 'rhe first chapter con s iders 

An i mproved butter tub has been patented J'ournals, shafting, couplings and bearings , giving the A fire escape h as been patented by Mr. F C b f Oh ' ttet P . c Ed by Mr . Henry . oom s, o ar.o own, rm e - various forms, relative d i menSions, etc. ,  and discussing William Wightman, of Denver, 001.,  which prescribes ward Island, Can, The staves are tblcker at one end friction and lubri,cants and lubricators. The second the construction 01 vertical chambers within the build- than the other, and llarrower at the thin end than at tbe chapter is on gearing, ev�ry fol'JU of which is tre.ated, ing wall s, each chamber connectbIg with a sep arate thiel< on one face ; and wider at. the thin end than at the while the remaining chapter considers rods and their story and at the bottom with the outside of the build_ thick on the other face, the tub is smaller at the top guides. It is impossi ble, in a notice of this kind, to ing. than at the bottom outside, and larger at the
. 
top than convey any idea of the scope of this work; it would be An improved wrench has been patented by at the bottom inside, so the tub cannot, lose . ts hoops I difficult to l1nd a problem properly coming within its 

Mr. James David�on, of Oentral City, Colo.  It is II by the!r dropping oil at the bottom, and the but.ter may province that is not fully e '<plained. The book has socket wrench provided with expansion jaws, and a be removed in bulk in the usual way. been a recognized authority for years,and Is specially de. loose sleeve to contract the jaws u pon the nu t  or arti- A cutter an ,1 holller fot' fru its and flowers signed as a text book for technical schools and colleges cle, so as not to wear the angles of a nut or cock when has been patented by Mr. Peter McDonald, of Yonkers, and for the use of engineers. applied, the clamps being made to gripe tightly. N. Y. 1'0 the upper end.of a pole of desired length Is A m usic holder has been pa1;ented by Mr. hed a concaved sharp edged blade; to the shank of . GRAPmc AND ANALYTIC STATICS IN THEORY 
AND COMPARISON. , By Robert ' Hud�on 
Graham, C. E. Crosby, Lockwood & 
00. , :Condon. 

Wi l l iam R. H offman , of Oreg'On, Mo. ' It consists th i s blade is pivoted anot.h er, and to the rear of botb 
in a combination , with opening and closin� mu�ic hol d - are nroiecting plates or l ugs, with rubber blocks ex
ers, made to sbnt and keep ClOsed by a spring appJieil tending to near tbe culting �ages, so tIlat wne� toe 
to a clamping and pivoted section or clamp, of an at- blades are brought together to cut the stems of frUI t or The book aims to place the theory and rebtions of tached catch 'for holding the hol der open, whereby 110wers, the rubber blocks will grasp and hold the same graph i c  and analytic statics in 8 clear l ight and t o  great facility is afforded for putting i n  a n d  taking o u t  nntil lowered. sbow their practical application to , the treatment of 
the music. An improved water heater has been patent- stress in commou (orms of i ron and wooden frame" 

An im proved twine holder and lifter h as ed by Mr. John B. Webster, of Los Angeles, Cal . It Is works. The fundamental princi p les of graphic statics 
boon patented by Mr. A. B. ·I'omlin. of Fort Ooi l lns,  intended to be ' princi pally an oil burner, and around are treated in Part I., each propo"ition being proved, 
0010. In com bination with a twine holder is a pivoted the water chamber are sni table lIues to facili tate ob- step by step, by the sole aid of geometry, no serious 
ring with one part weighted, and a rod or wire project- taining the utmost heat. The reservoir is suitably con- gaps being consciously len tn the demonstrations. 
Ing from the part opposite the weighted part, this rod nected with . hu t  removed from the burner. Tb e  whole Part II. deals with the dual t,reatment of roof and 
or wire being provided with a loop or eye for lift.lng or apparatus is constructed of sheet metal , with· tight bridge structures by graphic and analytic methods. A 
raising the free end of the twine, 80 it will be out of the jolnt.s, and is intended to furnish It porta ble heater special feature of this part is the treatment of a given 
way when not in use, but can be ""sHy reached. which can be readily used for h�ating water out of roof or bridge hy two methods whicb mntnal ly check 

A tobacco cutter or nocket tobacco recep· doors or wherever wanted. each other, The roof, or bridge is taken truss by truss ,  
taele' and cutter has be�n p�tented b y  Mr. Joseph W. An i m provement in transplanting imple- and the reciprocal diagrams given in separate fO� �r  
Ooael o f  Rockiand ,  Me.  It i. for cutline: pIng tobacco ments designed tn fa ci l itate the handling and resett.ing t h e  independent trnsses. The sa�e fram

l
e�or 

tl
' s  , 

b I d  I hi ' d' . k V' h then treated as a whole One artIc l e  exp ams .e 10r the use of smokers. 'l'be plug may e p ace w t n of plauts has been patented by Mr. Fr. enc 18SC cr, ' . 
f . . ' r 

a box of,size adapted to hold an ordInary plug, and then, of Monn;' Sterl ing. Ky. A half conical bowl or vessel , graphic and analytical methods 0
n
;eC!'OnS ;: app 1:'

by turning a cap, one set of cutters shaves off the tobacco, that niay be opened across it. center by two handies or tion to the same example. Part • s ows .e graP
d 

IC 
wbile other cu tters working in a cross ditection divide level'll is desi gned to hold t,he plants ; at the bottom in a and aualytic treatment of direct S i r, s" ;  extellslOn nn e� 
it up l1nely, and it drops in tbe cap provided therefor. down�ardly tapering root receptacle, forming a pintle stress: resultants and cent-rs of stre.ss�

t
c�nters 0

d A glass butter jar box and cover has been or prong projectin g from the bottom of t.he bowl .  gra v i t.y ; momel1!S of al l  kinds and strlug
f 

e�
l
�

b
s �n • " ,  ' .  b I . I ' t ts th s g' rders of vari ous forms both , "  a state 0 equI I num patented by Mr. William W. Westoll, of Hon�sdale, Pa. The plant. pl�ed III the ow , Wit  1 • S roo 

.
UR I I r- ' 

d de - loads. At the end of each chapter t,here is a A glass jar is placed in a box with suitable packing, the roun ded , the Implement can readily 00 1'lrced t n i O  the an un r . I bl 'rl e last chapter is devote" jar having a wooden or glass cover on which a diagonal soi l t" the depth desi red , "nd then the parts of tbe howl I set of practlCa pro 
i
em

l 
s. 

h '  I th 1 't
' 

i h I ' tI b " ' I ' "'" ' 0 ,1 . .  1 , · til 11,0 WII " Y mell'n· to wlnd pl.'8ssure f! v ng t e genera eory, ve 001 f crosspiece rests through the ends of wh c screw- and Pill e e reu" ,  J .e� . .. . _� _at WI ( H  U " I ' . f d b d !  threaded rods pa�s,  which are secnr�d in the 'boLLOlll of oC the handles. m'ld pres�lll'e, "lid aCllon Oa I'QO s an race p era, 
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WN'1'S '1'0 CORRESPONDENTS. 

No attention will be paid 1.0 commumcations unless 
accompanied with tIle fnll name and address of the 
writer. 

Names and addresses of correspondents will not be 
gi ven to inqnirers. 

We renew our requestthatcorrespoudents, in referring 
to former answers or articles, will be lcind enongh to 
name tbe date of the paper and tbe page, or the number 
of the questiou . 

Correspondeuts whose inquiries do not appear after 
a reasonable time should repeat I.hem. If not then pub
lished, they may conclude that, lor good reaSOns, the 
Editor declines them. 

Persons desiring special information which is  purely 
of a personal charact.er, aud not of general interest, 
sbou ld remit from 3t to 35, according to the subject, 
as we cannot. be expected to spend time and labor to 
obtalu sl;ch information without remlmeratioll . 

Any unlDbers of tbe SCDCJ!IITIPIC AIIIBRICAJ!II S Ill'PLB
JIlIl(T referred to in these columns may be had at t h e  
officII, Price 1 0  cents each, 

Correspondents sending samples of minerals, etc . ,  
for examination, should b e  careful t o  d istinctly mar k  or 
label their specimens so as to avoid elTOr in their indenti. 
fication. 

(1) G. H. W. asks : Will you kindly an
swer the following questions through yonr Notes and 
Queries column' 1. Will the dynamo described In 
SUPPLlII1IBJ!IIT, No. 161, work two of Edison's smallest 
incandescent lamps if the magnets are excited by a 
st;ong battery? A. Yes. 2. What kind of cast iron 
should the armature of the dynamo be made oft Will 
ordinary cast iron do? A. Soft gray iron. 8. Will No. 
19 copper wire be too small to make the connections 
with the lamps? If too small, what size should be 
used? A. No. 14 or 16 would be better. 

(2) J. G. R. writes : I have a set of yellow 
clarinets that I wish to Staill black. Can yoo tell me 
of anything that will do it? A. Mix up a stain of iron 
sulphate (or copperas) and logwood, to Which add pow
dered nutgall ; dry, rub well, polish with a shellac var
nish ground with bone black. 

(8) S. H. H. writes : I have seen in ' 
the 

SCIEJ!IITIJ'IC A1IlIiRICAJ!II articles about compressed lime 
for blasting. Can you inform me where it Is to be had '  
A. Use ordinary lime ; press i t  tightly into the opening, 
and then moisten it. Its expansion will cause the 
blast. 

(4) F. J. P. asks whether there is any :fluid 
w e e 

cODfact�wrth- it �A.-C��Stic·:;ot�h';;;·���;�7bt� 
smphoric acid will probably accomplish your purpose. 

(5) L. L. asks the best way to prepare 
diamond cement for repairing cracks in a cistern. A. 
On page 211I1-,pt SCIEJ!IITIJ'IC A1IBBICAlII SUPPLEIIIIIJ!IIT, 
No. 183, are given the directions for preparing several 
varieties of cement which we think you will find as 
good if not better than diamond cement for the pur
pose mentioned. Diamond cement as described by Dr. 
Ure consists of isinglass, 1 onnce ; distilled water, 6 
ounces; boil to 8 ounces, and add rectified spirit, 1 �  
Ounces ; boil for a minute o r  two, strain, and add while 
hot llrst a milky emulsion of ammoniac halt an ounce 
and then tincture ot mastic 5 drachms. 

(6) C. W. writes : The river at this place 
is a mountain stream having a tall ot from 14 to 20 feet 
per mile, but is free trom cataracts ; it Is about 100 feet 
wide and of su1II.cient depth tor a light dranght steamer 
snch as' Is described on page 13� of your Reference 
Book. What I wish to know Is this : 1. Can a steamer 
of this description navigate such a stream when 'not 
drawing more than 12 inches of watert A. Yon do 
not give the velocity of steamer, but we think from the 
grade , Or tall, it must be too great to work a steamboat 
against it successfully. 2. Which '\'I oJ.!d be the best 
tor such a boat-a !tern wheel or a propeller? A. Stern 
wheel boat tbe only one that wonld succeed. 8. What 
would be the weight of such an engine and boiler as 
you describe ? A. The boat must have large power; the 
weight would of course depend npon the size ot the 
boat and power. 

(7) J. C. W. asks : 1. Cannot water be ele· 
vated with less power by chain elevators than by 
pumps' A. We don't think your chain buckets will re
quire less power than a pnmp. 2. Can chain elevators 
be made sn1ll.clent to carry buckets 4 feet long contain
ing 2 "ubi" feet t.n thp. hnllket. the buckets being as close 
to each other as they can work, and deposit In a box 
'on a perpendicular, or will they have to be on an in
cline ' The box will be so arranged that the buckets 
can go over them and will be 40 feet high. About 65 
buckets will be deposited per minute. Will this not be 
cheaper than a pump, and easier to be driven' If so, 
how much power will it take to run same' A. If the 
buckets and box are properly shaped the buckets 
will de.Jiver with some waste, but there should he 
an additional box between the two lines of bnckets 
to catch the water that may spill or waste from the 
buckets when I(oing over the top shaft. It will require 
12 to 13 horse power. 

(8) W. S. C. asks (1) where a tightener 
should be placed on a belt-near the small or 'drive pul
ley' A. Near the small pulley, as it will give more sur
face lor belt to act upon. and the large pulley has 
already much the most surface. 2. Mill men dilfer 
about the same. Therefore I wish to get your opinion ; 
at tbe same time will you be so kind as to give as simple 
a rule as possible for flnding the horse power ol'ste� 
engines ' A. For rnle for ascertaining horse power, see 
ScmJ!IITIJ'IC A1IlIiBICAN SUPPLBIIIIINT, No. 2113. 

(9) E. T. H. writes : You give a recipe for 
marking ink (I have lost the reference) of shellac 2 
ounces, borax 2 ounces, water 25 ounces, gnmarablC1i 

I ounces and Venetian red. Oould you give me amodi· (19) D. D. L. asks : What will best remove 
ficati� which would make it SUitable for marking smoke from the sheets of mica commouly IlSed in beat. 
through stencil plates, for which this Is too thin? Have iug stoves, and leave the surface clear' A. We doubt 
tried your liquid stove polish, lUld flnd it first rate, but whether mica can be cleaned afteT it has bet'n exposed 
very hard to polish. Is it likely that the sugar is iu ex- to the smoke of a stove, other than by washing witb 
cess ? A . 1. By adding glycerine to a suitable consist. warm soap suds an d wipiug. '1'he pyroligneous acid of 
toncy, you will obtain an ink which will probably an- tht' smoke makes new compounds with the surface 
swer your purpose. 2. As you give no proportions,your layers of the mica. The mica being composed of silica, 
question cannot be satisfactorily answered. The pro- alumina, lllRgne8ia, and potash, will not resist heat or 
per amounts are : acids strong enoll&h to destroy the carbon or its col-

Black lead pulverized . . . . • . . . . . . . . . . . 1 pound. orlng matter without making the mica opaque or otber-
TurPentine . . . . . . . .  . .  . . . .  . .  . . . . . . . . .  1 gill. wise destroying its texture. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 gllI. (20) M. M. B. (62) November 10 con-
Sugar . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ounce. cerning treatment of seal skins.-M. O. H. writes us 

(10) W. J. P. asks : Will a balance wheel that a large business is now done in Brooklyn, N. Y .. 
run as easily close to the fioor under a machine as above In curing, dyeing, and improving seal skins, the work 
it r A. There should be no appreciable di1ference. done being equal to the best imported work. 

(11) C. R. S. asks : What is the best method (21) J. A. C. writes : . Suppose we have two 
or way to "lay up " a tubular boiler-horizontal-wheIi cylinders of the same size. In one cylinder tbere are 
not in use, say six months at a time? A. Fill entirely two pistons working together, at the center, and the 
with fresh water, adding a little lime,and close up tight. cylinder with one piston working from end to end ; 
Olean outside, remove all masonry which touches the which engiue would have the most power-I he one with 
boiler, and oil with flsh oil. Close opening to chimney, the single piston or the one with the double piston? 
SO there w!l1 be no draught through it. Or would they both have tbe same power? Steam pres-

sure the same on both cylinders. A. The one with sin-(12) C. E. L. writes : 1 .  Watson says in his gle piston would have more poweT, as there would be work on the modern practice of American machinists less loss from radilltion, clearances, and friction. and engineers, that the steamboat John Faron on the , , .  I . 
Nortb River had boilers made to use the fuel inside the (22) F. I . J. wntes : I have a smal engme 
water space of boiler. How did they have It fired so as cylinder 2 inches by 4 inches that I work lit about 50 
to be able to burn the fueIr A. The fnrnaces were I pounds boiler pressure; boiler has about 20 or 25 f�et 
made tight Blld strong, air forced into fire under a pres- heating surface, perhaps more. I want to do away w: th 
sure, a little more than the pressure of steam in the steam on account of the fire.. Can I p�mp air into .he 
boiler; all the gases, etc.,  nf combustion thus forced boiler (to Insure steady rnnnmg of engme) by hand, and 
through a valve into the boiler, fired through valves. work engine at same ' pressure, aud obtalu same power 
2. Would you use an ordinary steam engine for com- aR by the use of steam ? A. No, your �owe: would be 
pressed air or would you have to have one made limited to tbe power of tbe man pumpmg m the all. 
to run b; air? A. Steam engine. 8. How large a We think a small turbine, taking water from yonr wateT 
reservoir would be necessary for about 4 horse power? works, would be the most convenient and economical 
Oould it not be made ot cast iron' A. Should power for yo u. 
be wrougbt iron. Couid not determine size without (28) G. B. F. asks : What is the cause of 
knowing the length oUime through which it is to work knocking in an engine' Is it not a defect or fault  
4 horse power. that should be remedied at tbe earliest notice' A. 

(18) O. J. L. asks : Can the ordinary water 'l'here are many causes-bad set of valves, loose jour
white 150° fire test coal oil be changed in color to an in- nals or piston, water in cyli?der, no clea�ance, etc. 
digo blne or any other shade of blue without lowering The cause should be ascertamed and remedied, other. 
the fire testr If It can be done, by what method Is it wise it may lead to an accideut. 
accomp.lished' A. The fire test will not De a1fected by (24) R. J. H. asks fo r  a recipe for remov
the adding of snitable dye, snch as an aniline color, of ing printer's ink from nicely finished book paper; he 
the desired shade to the oil. or course, one must be wishes to remove some figures from a catalogue. A. 
selected that is soluble in petroleum. Prin ter's ink is soluhle in etber, oil of turpentine, and 

(14) J. A. T. wri tes : 1. How can I make benzine. Washing with warm caustic lyes is also re
a liqUid for stripping silver from old plated ware? A. commended. Bleaching agents are also stated � a?
Use nitric acid to dissolve the silver. 2. How can I complish this object, but we do not put much faIth m 
recover the silver from the stripping liquid ? A. The any of these agents. 
nitrlc acid solution containing the silver is treated with (25) A. M. V. asks (1) for a receipt  for 
a salt solution ; the metsl Is then thrown down as the ensitive ink. I would like one (if possible) which i s  
chloride in the form of a white powder. This i s  col- eveloped in some other mauner than · by �eat, and 

silver w!Il be obtained in its metall!c form. 8. How cR 
I make an induction coil tor an electric machine ?  
Consnlt article o n  . .  Induction Ooils " I n  sci:mJ!IITIJ'1 , 
AlI!lIBICAN SUPPLlIlIIlINT, No . 160. 4. Will the strlppin ' 
liquid for silver answer the same purpose for gol 
plate? A. Use aqna regia or nitrohydrochloric aci 
to dissolve the gold. I 

(15) D. H. mlks : What is tbe best thing to 

!PC, uutil redeveloped. A. On page 2498 of SCDCJ!IITIJ'1C 
AlII1IB1CAN SUPPLJIIIIIIJ!IIT, No. 157, will be found a num
ber ot r eceipts for various colored sensitive inks. 2. 
A receipt for an ink, to be used with a rubber stamp, 
wb ich will not wash out of clotbes. A. Crystallized 
aniline black, balf an ounce, in pure alcohol, 15 ounces, 
and adding concentrated glycerine, 11 ounceR, to the 
solntion. Thi s liquid is, poured upon the cushion and 
mbbed with a brush. 
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2. How �an I retake the fiour mercury and make it use. 
ful again, or how can I avoid 'the mercury taking this 
form in the barreld A. We woul d recommend that the 
fiour mercury be redistilled, and that the metal be cov
ered with a layer of clean iron filings or turnings to the 
extent of one-sixth i ts weight. Then carefully heated 
and the mercury collected in water, treated with a little 
hydrochloric acid, and finally washed with water BBd 
dried at a gentle beat. 

(81) O. J. W. asks : 1. Have antimony and 
bismnth a metallic ring like bmss? A. Antlmony aud 
bismuth have more or less of a ring. but on account of 
their brittleness they are seldom made into forms where 
the ring would be noticed. 2. How do tbeir  weights 
compare with that of gold?  A. The specific gravity of 
gold is 19 '00, of antimony. 6'71 , of bismuth 0·82. 3. 
How does quicksilver weigh with gold. Is it mucb 
lighter? A. '1'he specific gravity of mercury is 18'59. 
4. Wbere can I get a book on photo engraving' A. 
See llCDCJ!llTIJ'tc AlIBBICAlII SUl'PLBIIIIIJ!IITS 82, 218, 143, 

146, and 227 for Photographic Engraving Processes, and 
see advenlsinl( columns. 

MINERALS, ETC.-Specimens have been re
ceived from the following correspondents, and 
examined, with the results state!} : 

W. R. S.-The samples do not contain copper or 
nickel except in possibly small amonnts,and in order to 
dpflnitely prove tbe presence of eitber ; they would have 
to be analyzed, the expense of which would be $5 

each. From our examination we bpJieve the specimens 
to be one of the varieties of pyroxene or epidote. The 
latter is frequently found in conneclion witb tbe cop
per at Lake Superior.-G. B. F.-Tbe specimen is a 
clay, or silicate of al uminum. Its value can only be de
termined by analysis. 'l'he latter would cost $15.00.

J. C. R.-It is impnssible to form a definite opinion of 
t he value of the clay unless a chemical analysis be made, 
which would probably co�t $15.00 to $25 OO.-C. J. V.
The specimen is nickel iferous iron pyrites. Its value 
depends upon the amonnt of nickel tbat it contains;  and 
as the extraction of the latter is an expt'nsive operation, 
the value of the ore is reduced accordingly.-T. H. S.
The sample i s  what is know as turba, or turfa, and Is a 
clay impregnated with hitumen. It has been described 
in Dr. Hartt's book on Brazil.-P. J. F.-Sample No. 1 
Is a slate, such as is generally found in coal measures, 
but does not necessarily imply the presence of any 
great amount of coal. No. 2 is a black mica in a sili
cious rock.-C. N. N.-The�e five samples are simply a 
series of clays whose color depends upon the metallic 
oxides with which they are colored. The yellow and red 
shades are due to oxide of iron.-H. A. B.-The sample 
is pyrite (iron sulphide),and may carry gol d .  To deter
mine the latter, all assay costing t5 00 would be neces
sary.-W. R. A.-The sample is pyrite (iron snlphide), 
and may carry gold .  To determine the latter an assay 
costing $5.00 would be necessary. 

ERRATUM. -J. H. W. In answer to Query 
8 December 1 1883 allon shoul c bic foot., 

Tk8 Olia''gefOl' In861'tion lender thi8 head is One IJollar 
a line fo/" each insertion : about eigltt wOI'dB to a line. 
A.dve,·ti8ement8 must be ,'ell6ived at publication Ojftcf 
aseal'Zll a8 1'ltursdall 'nOtontng to app8ar in nea:t usue. 

prevent glucose made from corn from coloring under 
heat? A. We know of nothing that will prevent the 
sugar coloring when heated. The best way in which 
to avoid tke coloring Is by boiling it as quickly as 
possible in a vacuum , at a temperature of 125° Fah. 
If in an open pan, boil with steam. A ceriain 
amount of coloring Is sure to be developed. 

- Jenkins Standard Packing and Jenkins Patent Valves. (26) W. C. D. asks what is the safest lamp. Price list free. Jenkins Bros., '11 John Street, New York. Glass flies or bursts. and metals corrode. In other Thread Cntter. -Something new and useful adapted words, how can we use oil to illuminate our homes and to all kinds of sewing machines. Patent for sale. , A d_ be safe ? A, Th� best fire test reflned kerosene 011 In a dress, Gavlno Gutierrez & Co., 100 Frout St •• New York. student lamp is one of the safest lamps that we know For Sale.-A valuable , patent entire. Address W. of. Our better class of ordinary kerosene lamps with Henry PhUbrlck, Box 343, Laconia, N. H. 
(16) O. S D asks' 1. Will a boiler 42 tair care are considered safe. If you reject all oil that 

For Sale.-Patent on Poriable Exercising Bars. Ad-• .  does not stand 150° fire t.est, you will bEl very safe with inches in diameter and 60 inches high run two cylinders the better class of kerosene burners wit/;a chimneys. dress, Gilo. Worthington, South and Gilrman Streets, 7xl0 to the capacity ot 14 borse power, 120 2·inch fiues Baltimore, Md. 3 feet longr A. If your boiler has a good draught, it (27) A. E. D. ask8 whether the w ood called Irido-Copper, manufactured by the American Iridium ehould furnish 14 horse power without trouble. 2. " Spanish cedar" would make a good body for a violin. Co., Pearl and Plum Sts., Cincinnati, Ohlo, ls superior to What Is traction resistance of 4 wheels 6 inches face 4 A. The body of viol i n s  is usnally made of straight bronze metal for ,0urnaJ bearlllJlB of accurate and high 
feet in diameter ? They have movable lug�, that project grained deal. 2. Is there any solution which will make mnnlng machinery, being ham and slightly porous. 
through the face or rim of wheel, 8 inches wide and 2 white cows' bom s become clear,the horns to be used for Pumps-Hand & Power, Boiler Pnmps. The Goulds inches deep. Will the resistance be as much as four making powder homs r  A. Boil the horns in a dil ute Mfg. Co., Seneca Falls, N. Y., & 15 Park Place, New York. 
16 inch plows plowing 1\ inches deep ' A. The traction solution of caustic alkali. Fox'S Oorrugated Boi ler Furnace, illustrated on page will In a measure depend upon the weight carried by (28) E. A. W. asks how to mix quicksi lver 354. Hartmaun. Le Dow< & Maecker, sole agents, l34 the wheels, but for working an ordinary soil we think (mercury) so as to make a thin solution of i t to rub on Pearl Street. New York. , your wheels have not more than half the force they metal. A. The amalgam ot silver commonly used is One 12 inch Weston Dynamo Electric Machine In Ihould have, and the lugs should also be increased in prepared by putting one part of silver in a small sauce- good order. for sale at one.balf price. Address P. O. proportion. We cannot tell what power four 16 inch pan or ladle which is perfectly clean, and tben adding Box 433, Hartford, Conn. plows require, for dilferent kinds of soil. eight parts of quicksilver and gently heating until the Corliss Steam Eu!!"ines at a b8J'gain. 

(17) G. W. D. writes : I am using a No. slIver is dissolved. Agitate the m ixture for a minnte One 12" x 42" ; one 16" x 86" ; one 20" x 42" . 
9 Sturlevant fan blower. Can it be run too fast, so that with a smooth iron stirrer and pour it out on a clean All in first·class running order. 

f Henry L Snell, l00 North 3d St., Philadelphia, Pa. it will not blow as bard as it would if run at a slower plate nr stone slab. W�.Ir:e.ea�dl!:yuo!!Jr�u!!!s�e"'. _4A4-��������=:i-:�;::���="':-:i�;;,:;; speed? What size engine should I use to get the best saturated�ercury dissolved in nitric acid Useful information an d tables nn Steam and Water 
results from this fan, for glass maunfacturing pur- Is also used for this purpose. for Engineers aud others contalued In Blake's new illus-

trated catalogue of steam pumps and pumping enllines, pOles ? A. Your No. 9 Sturtevant blower at a speed of (29) J. H. wri tes : 1. My wife is accllstomed just published. Copies Bent free. Address Geo. F. 1,03:; turns per minute will dcliy.,.. 4,1120 cUl>lc feet of to make her own soap for family use, from old fat, lye, Blake Mf.Ir. Co., 00 and 97 Libert Y ilt., New York. air permlnure, nud er a pressure of 4 onnces, requirinl( soda,  and salt. It is very good, but never seems to Steam Pipe and ,Boiler Covering, Roofing Paints, Pre-6 horse power. At 1 ,250 turns per minute i t will de_ get really hard . It is al ways soft and pulpy. Please to pared ROOfing, and general line of Asbestos materials. liver 5.340 cnbic fpet of air at a pressure of 4 ounces, inform me what will harden it. A. A good way to make Phil Carey & Co., 127 Central Avenue, Ciucinnatl. O. requiring 11 hor.e power. At 1 ,416 turn s, 6,180 cubic soft soap hard is as follows : Put Into a kettle four For Freigbt and Passenger Elevators send to L. S. feet, requiring 17 borse power, and so on. There is no pailfuls of soft soa p, and stir in it, by degrees, abont Graves & Son, Rochester, N. Y. speed tbat you can give the blower that it will uot do one quart of common salt. Boil until aU the water is I If 't bl Best Squaring Sht'8J'8, Tinners', and Oanners' Tools its proportiona duty. I ceases to ow or deliver separated from the ' curd, remove tbe fire lrom the at Niagara Stamping and Tool Company, BulIlllo. N. Y. air at h leh speeds, it is because of obstruction, possibly kettle, and draw olf the water with a siphon (a yard t th t Lathes 14 ill. swing, wi th and without back gears aud a e oyere. or so of Iudia-rubber tnblngwill answer); then pour the screw. J. Blrkenhead, Manstleld, Mass. (18) J. C. H.-It L� rather a difficult under- r soap into a wooden form iu which �uslin has been 
The Best.-The Dneber Watch Case. . .  . placed. When the soap Is firm turn It �ut to dry, cut iakmg to choose a �rade fOT a person �hat IS a perfect into bars witb a bra�s wire, and let it harden. A little If an invention has not been patented in the UUlted stranger to us in hiS capabilities, bablts, and p,,:vious powdered resin wlll assist the soap to barden and give States for more tban oue year, It may stlll be patented In em�loymen l. If you have a fancy for any particular yeUow color. If the soft soap is very thin, more 'salt Canada. Cost for Canadian patent, $40. Various other callmg, we shonld say that that is the tr�d? yon onght mllst be used. 2. What Is good to clean tableware tbat foreign patents may aiso be obtalued. For Instructions to follow. �e employment of a mach mIst is proba· bas been nickel plated, and the plate Ie worn o:lf and address Munn & Co., SOIIIINTIFIC AMEBIOAN Patent bly as lucratIve and s teady as any trade . that we know looks uite brass , A. We sbould tbink that it would AgencY, 261 Broadway, New York. of, and is a leader to man y  other cal lings that may b b i t i k � th 'cl Guild & Garrison's Steam Pump Works, Brooklyn, take yon on to success. Of course you will probably e es 0 ren c e e artl es. 

N. Y. Steam Pumping Machinery of every descrlp-have to bel(in at tbe bottom and do a great deal of (80) J. M. describes a machine and process tlon. Selid for catalogue. drud'gery, bnt If you are a wide awake man and have your of amalgamating and separating silver trom the ores, Nickel Plating.-Sole mannfacturers cast nickel aneyes open to the things that are being made around yoU, and asks : 1. If l can uee other cheaper salt than odes, pure nickel salts. poUshlngcomposltlons. ete. Coniand make the Interest of your employer your own, the sulpbate of copper that gives the same good results. plete outllt tor plating, etc. Hanson & Van Winkle, cbances are entirely in your favor for quick advance- (Lead amalgam doe. not work well with some kinds of Newark, N. J., and 92 and 94 Liberty St ..  New York. mente Strike In at tbe nearest machine shop, a small ores.) If there is any other, please tell me how to pre- Lists 29, 80 & 31, describing 4,000 new and lid-hand Maone If possible; take any wages that you can get, do pare it and how to uee it. A. There Is no salt that chines, ready for distribution. State just what maehines not be particulaT, get to work, and yon will get ahead. cau be used that is cheaper than the copper sulpbate. wanted. Foreatth & <'0., Mauchester, N. H., .t.N. Y. o1t,.. 
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For Power & Economy. Alcott's Turbine. Mt.Holly. N. J. I Buckle. W. F. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.684 1 Foil and paper fabric. combined. H. S. '" L. Plan�er. potato and seed. W. H. Little . . . . . . . . . . .  239.672 

"Abbe" Bolt Forgin g Machines and " Palmer" Power Buoy. 011 discharging. J. Shields . . . . . . . . . . . . . . . . . . . .  289.720 i Crooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.505 Plow fender. J. J. McCarter . . . . . . . . . . .. . . . . . . . . . . .  289.432 
Hammers a specialty. l!'orsalth & Co . •  Manchester.N.H. Burglar alarm. ? Conrad . . . . . . . . . . . . . . . . . . . . . . . . . . .  :.189.624 Folding table or fiower pot stand. B. Stetson . . . . . .  289.464 Plow frame. gang. E. S. Benham . . . . . . . . . . . . . . . . . . .  289.876 

Railway and Machi SI E '  t 
Burglar alarm clrcult closer. J. L. Lazelle . . . . . . . . .  289.665 Frame. See Plow frame. Plow. road, A. C. Seymour . . . . . . . . . . . . . . . . . . . . . . . . .  289.454 

S d f M t l
lle lOp qUlpmen . Burglar alarm. electriC. J. Tommey . . . . . . . .  289.470. 239.471 Frnit can. C. F. Barter . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 239.374 Plow standard. A. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �89.437 

en or ' on h y Machinery List Burial case F lJ Golf :!89 643 F 't t M H. Dlsb 289 754 PI ' 
to the George Place Machinery Company, B r1 k

' · · : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '/'\ I rUl cr� et 1' . . row . . . . . . . . . . . . . . . . . . . . .  � . . . . t ow. steam. }I .  Pidgeon • . . . • . . • • . . , . . . • . . . . . . . . . . • •  289,554 

12 Ch 
u al cas et. W. A. Sparks . . . . . . . . . . . . . . . . . . . . . . . .  289 • •  83 Fur cuttIng machme. L. F. Zieger . . . . . . . .. . . . . . . . . . .  269.594 Presser foot device. lifting and rotating. G. M. 1 ambers and 103 Reade Streets. New York. Burner. See Lamp burner. : Furnace. W. Ernst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.634 Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.687 

" How to Keep Boilers Clean." Book sent free by Bushing. metalliC. C. Hemje . . . . . . . . . . . . . . . . . . . . . . .  289.654 I Furnace. C. l l .  Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.591 Printing presses. driving mechanism for osclliat. 
James F. Hotchkiss. 84 John St .• New York. Butter j.r. box. and cover, glass. W. W. Weaton. 289.569 I Furnace for burning culm d other line fuel. F. ing. F. H. Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  269.556 

Wanted.-Patented articles or machinery to make Butter tub. H. F. Coombs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.390 j E. Fahrig . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . 289.400 Protector. See Ho�e protector. Sole and upper 
and Introduce. Gaynor & Fitzgerald. New Haven. Conn. Button lap and stay piece for garment slits. com· I. Furnaces. hydrocarbon burner for. L. Lelferts . . . . 289.424 protector. 

bined. D. W. Thompson . . . . . . . . . . . . . . . . . . . . . . .. 239.469 I b·nrnlture. E. W. ValiI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.588 Pump. DieCkmann & Scbmledtzlnsky . .  . . . . . . .  . .  289.517 
Water purified for all purposes. from household sup· Button or stud. detachable. S. J. Allen . . . . . . . . . . . . 289.370 . Gauge. See Metal sheet gauge. lqcrometer Pnmp. air. R. P. Garsed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.641 

plies to those of largest cities. by the improved filters Cable ways. grip or clutch to be used on endless. I gauge. Pump and waterjwheel. centrifugal. S. S. Richard. 
manufactured by the Newark Filtering Co • • 177 Com· Gilday & B.eckman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.527 1 Gas engine. L. H. Nash . . . . . . . . . . . . . . . 289,691. 269.692. 289.693 son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 269.559 
merce St . . Newark. N. J. Can. See FrUIt can. Lamp filling can. i Gas machine. J. S. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.593 Pump. double acting. D. S. Hines et al. . . . . . . . . . . . . .  289.565 

Improved Skinner Portable Engines. Erie, Pa . Candlestick. miner·s. C. Pateneaude .. . . . . . . . . . . . . . . 289.702 , Gas motor. KUrtlng & Lieckfeld . . . . . . . . . . . . . . . . . . .  289.744 Pump. shlp·s. Russell & Curtis (r) . . . . . . . . . . . . . . . . .  10.418 

Presses & Dies. Ferracute Mach. Co 
. • Bridgeton , N

. 
J. 

Candy. mannfacture of. L. T. Yoder . . . . . . . . . . .  289.488 , Gate. J. N. McKay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.438 Pump valve. T. j1'. Lemassena . . . . . . . . . . . . . . . . . . . . . . 289.668 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & �on's Shaftin/l 
Works. Drinker !It • • Philadelphia. Pa. 

Supplement Catalogue.-Persons in pursuit of infor· 
mation on any special engineering. mechanical, or scien
tific subject. can have catalogue of contents of the SCI. 
.ENTIFIC AMERICAN SUPPL IGMIGNT sent to them free. 
The SUPPI.EMENT contains lengthy articles embracing 
the wbole range of engineering. mech.mlcs. and physl. 
cal science. Address Munn & Co . .  Publishers. New York. 

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

Fossil Meal Composition .  the leading non-conducting 
covering for boilers. pipes. etc. See adv • • p. 396. 

Straight Line Engine Co . • Syracuse. N. Y. Best in 
deSign, materials, workmanship, governing; no paCking. 

Curtis Pressure Regulator and Steam Trap. See p.349. 
C. B. Rogers & Co .• Norwich. Conn .. Wood Working 

Machinery of every kind. See adv . . page 8.'iO. 
Lightning Screw Plates. Labor·saving Tools. p. 348. 

Woodwork'g Mach'y. HoUstone Mach. Co. Adv . •  p. 366. 
American Fruit Drier. Free Pamphlet. See ad . .  p. 382. 

Brass & Copper in sheets, wire & blanks. See ad.p. 381. 
The Chester Steel Uastings Co .• office 407 Library st .• 

Philadelphia. Pa . . can prove by 20.000 Crank Shafts and 
15.000 Gear Wheels. now in nse. the superiority of their 
Castings over all others. Circular and price list free. 

Diamond Saws. J. Dickinson. 64 Nassau St • • N. Y. 
The Improved Hydraulic Jacks. Pnnches. and Tube 

Expanders . R. Dudgeon. 24 Colnmbi. St. . New York. 
.Friction Clntch Pulleys. D. Frisbie & Co., Phila. Pa 
Tight and Slack Barrel Machinery a specialty. John 

Greenwood & Co • • Rochester. N. Y. See i1Ins. adv. p. 380. 
Pays well on small investment.-Stereopticons. Magic 

Lanterns. and Views illustrating every subject for public 
exhibitions. Lanterns for colleges. Sunday·schools. and 
home amusement. 116 page illustrated catalogue free. 
McAllister. Mannfactnring Optician. 49 Nassau St .• N. Y. 

Upright Self-feeding Hand Drilling Machine. Excel
lent constrnctl�n. Pratt & Whitney Co . • Hartford. Conn. 

Steam Pumps. See adv. Smitb. Vaile & Co., p. 382. 

I N D E X  O F  I N V E N T IO N S  

Cap {or tiring explosive charges. G. Freund . . . . . . . .  289.766 ' Girth. saddle. A. Ayers . . . . . . . .. . . . . . . . . . . . . . . . . . . .  289.598 Pumps. suction condenser for steam. T. Blass . . . .  289.756 
Capsule machine. C. F. Purdie . . . . . . . . . . . . . . . . . . . . . 289.780 Glass smoothing machine. C. BarbOur. . .  . . . . . . . . .  289.747 Pumping engine. A. E. & M. W. HaJl . . . . . . . . . . . . . . .  289.648 
Carrier. See Thrashing machine straw carrier. I Glove and mitten. E. Schoonmaker . . . . . . . . . . . . . . . .. 269.792 Punching machine. A. F. Spooner. . . . . . . . . .  . . . . . .  289.571 
Car brake. H. Heyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.534 : Gold leaf carrying apparatus. gilder's. C. A. Qulltlng machine. J. Thomas . . . .. . . . . . . . . . . . . . . . . . . .  289.579 
Car brake. Van Wle & Taylor . . . . . . . . . . . . . . . . . . . . .  289,411 : Wright . . .  " . . . . . . . . . . . . . . . . . . . . . . . ... . . . . .. . . . . . . .  269.436 Rail for railways and tramways. Cowdery & 
Car conpling. Bodenhamer & Ashley . . . . . . . . . . . . . . .  :!89.611 ' Governor. steam. T. Malcolmson . . . . . . . . . . . .  269.427. 289.428 Thomas . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . .. . . . . . . . . . .  289.626 
Car coupling. A. J. Chapel . . . . . . . . . . . . . . . . . . . . . . . . . .  289.617 Grain separators. blast rel<ulator for. J. J. Moran . 283.436 Railway bridge Indicator. E. A. Gross . . . . . . . . . . . . .  289.770 
Car coupling. C. B. Emerson . . . . . . . . . . . . . . . . . . . . . . . .  289.399 Grate. sbaklng. J. II. McKeown. . . .  . . . .  . . . . . . . . . . .  269.680 Railway rail. W. M. Dayton . . . . . . . . . . . . . . . . .. . . . . . . . .  289.628 
Car coupling. R. E. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.407 I Grinding mill. J. T. Obenchain . . . . . . . . . . . . . . . . . . . . .  289.895 Railway rail jOint. S. F. Stever . . . . . . . . . . . . . . . . . . .  289.465 
Car coupling. Grolf & Strayer . . . . . . . . . . . . . . . . . . . . . .  289.529 Guard. See Key hole gnard. Railway Signal. G. F. Carlile . . . . . . . . . . . . . . . . . . . . . . . .  239.88.0; 
Car coupling. J. K. McLeod . . . . . . . . . . . . . . . . . . . . . . . . .  289.681 Hand rake. L. A. Schaelfer . . . . . . . . . . . . . . . . . . . . . . . . . .  289.567 Railway switch. G. McCall . . . . . . . . . . . . . . . . . . . . . . . . .  269.677 
Car coupling. F. H. RUdd . .  : . . . . . . . . . . . . . . . . . . . . . . .  289.78'J Handle. See Tool handle. Umbrella and parasol Railway switch and frog. H. Berlin . . . . . . . . . . . . . . . . .  289.877 
Car coupling. W. H. Thurmond . . . . . . . . . . . . . . . . . . . . . 289.729 handle. Railway switch st.nd. H. Elliot . . . . . . . . . . . . . . . . . . .  289.633 
Car coupling link. railway. A. Hackett. . . . . . . .  . .  . .  289.530 Harrow and cultivator. combined. L. A. John . . . . .  289.659 Railway. traction rope. J. H. Robertzon . . . . . . . . . . .  289.563 
Car door. grain. F. Pond . . .  . . . . . . . .  . . . . . . . . . . . . . . . .  289.445 Harrow. sulky. S. H. Cawley . . . . . . . . . . . . . . . . . , . . . . . . . 289.eI6 Rake. See Band rake. 
Car),latform. Brown & Haight . . . : . . . . . . . . . . . . . . . . .  239.614 Harrow. sulky. D. H. Glidden . . . . . . . . . . . . . .. . . . . . . . . .  289.405 Razor sheath. T. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.889 
Car platforms. safety gate for. E. L. Tevis . . . . . . . . .  289.7� Hay tedder. D. W. Bovee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289.382 Reclining chair lock. 1'. Haynes . . . . . . . . . . . . . . . . . . . .  289.656 
Car wheel .  D. W. Reese . . . . . . . . . . . . . . . . . . . . . . .  239.712. 269.713 Head re�t fastening. adjnstable.Armour & Schott 289.696 Ring. See Finger ring. 
Card board. ornamental. C. S. Plummer . . . . . . . . . . .  269.444 Heater. See Air engine heater. Riveting machine. J. F. Allen . . . . . . . . . . . . . . . . . . . . . . .  239.369 
Cal d for book marks and for advertiSing mediums. Hlnlie. strap. W. L. Bacon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.599 Roller mill feed mechanism. D. E. Dowling . . . . . . . .  289.518 

L. S. Samuel. . . . . . . .  . . . . .  . . . . . . . .  . .  . . . . . . . . . . . . .  289.566 Hoe. scume. H. Still . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  289.723 ROlling mil!. J. H. Bickley . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.605 
Cartridge. blasting. S. R. Divine . . . . . . . . . . .  . . . . . . .  289.764 Hog cholera remedy. G. W. Wynns . . . . . . . . . . . . . . . . . .  289,467 ROlling mill plant. W. Garrett . . . . . . . . . . . . .. . . . . . . . . .  269.524 
Cartridge extractor for breech lo.dillli: guns. P. & Holder. See Music bolder. Pencil holder. Pipe Ruler. parallel, C. A. Shields . . . . . . . . . . . . . . . . . . . . . . . .  289.457 

C. G. Tlssler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.787 nipple holder. Sad iron holder. Sap bncket Sad iron. R. F. Preusser . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.709 
Cartridll'e loading machine. F. A. Winter . . . . . . . . .  269.592 holder. 'l'wine holder. Sad iron holder. J. M. Holmes . . . . . . . . . . . . . . . . . . . . . .  289.566 
Cartridges. preparing blasting. Divine & Rand. . .  239.761 Hoop. See Toy hoop. Sap bncket holder. J. M. Lance . . . . . . . . . . . . . . . . . . . .  289.662 
Case. See Burial case. Horse checking and contrOlling apparatus. H. Sash balance. G. B. Smith . . . . . . . . . . . .. . . . . . . . . . . . . . .  289.458 
Cask. beer. H. C. Eber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  269.682 Gotthelmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 289.406 Sash cord fastener. B. VogeL . . . . . . . . . . . . . . . . . . . . . . .  289.732 
Caster. trunk. A . V. Romodka . . . . . . . . . . . . . . . . . . . . . . .  239.716 Horseshoe, D. Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.504 Sash stiles. machine for boring and grooving. J. 
Casting car wheels. W. Wilmington . . . . . . . . . . . . . .  289.741 Horseshoe. I. Fenno . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  289.4cr� T. Bierds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.497 
Cement mixture for fireproof and other strue- Hose protector. Bodifield & Arnett . . . . . . . . . . . . . . . . . 289.381 Saw mill set works. W. P. Scofield . . . . . . . . . . . . . . . . . .  269.572 

tures. plastic. E. H. Rust . . . . . . . . . . . . . . . . . . . . . . .  289.451 Hose strap and means of attachment. E. R. Bar. Saw tooth. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  269.576 
Chain caP. roUer. n. A. Chnrch . . . . . . . . . . . . . . . . . . . . .  289.618 bour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289.600 Saw tooth. insertible. W. B. Risdon . . . . . . . . . . . . . . .  289.715 
Chair. See Surgical chair. Hot air engine. S. Wilcox . . . . . . . . . . . . . . . . . . . . .  289.431. 289.432 Scale. automatic grain. J. B. Stoner . . . . . . . . . . . . . . .  269.734 
Check row lines. anchor for. M. Barnes . . . . . . . . . . . .  289.872 Hub attaching device. T. A. Crabtree . . . . . . . . . . . . . . 289.627 Scale. spring balance counter. F. W. Runge . . . . . . . 289.450 
Check rower. A. W. Thompson . . . . . . . . ... . . . . . . . . . .  289.469 Ice machines. gas valve for. B. Thoens . . . . . . . . . . . . . 269.727 Scow. dumping. M. F. Brainard . . .  • . . . . . . . . . . . . . .  289.498 
Chimney cap. B. P. �·Ie ld . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  269.636 Ice pick. J. A. Wledershelm . . . . . . . . . . . . . . . . . . . . . . . . . 289.738 Screw conveyer coupling. J. Chlvill . . . . . . . . . . . . . . . .  269.751 
Chronometer escapement. L. �'. Munger . . . . . . . . . . .  269.551 Ice tongs. J. W. Bowman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289.749 Screw machine. G. Heyne . . . . . . . . . . . . . . . . . . . . . . . . . . .  269.655 
Chnrn. Taylor & Merrill . . . .. . . . . . . .. . . . . . . . . . . . . . . . . 289.786 llIumlnating sidewalkS or roofs to a continuous Screw threading device. R. Hlldweln . . . . . . . . . . . . . . . 239.415 
Cigar machine. C. Haugl< . . . . . . . . . . . . . . . . . . . . . . . . . . . .  239.412 vault or gallery. etc .• T. Hyatt. .  . . . . . . . . . . . . . . . .  289.567 Seal lock. J. F. Inghram . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  269.417 
Clasp. See P�mcil clasp. Indicator. See Railway bridge Indicator. Watch Seed drill. E. C. El lwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  269.520 
Clasp. C. 'V. Mulligan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 269.690 winding Indicator. Seed drill and fertilizer distributer. combined cot-
CleanlnO' compound. W. E. Clark . . . . . . . . . , . . . . . . . .  289.6l1 Insect destroyer. H. Perlich . . . . . . . . . . . . . . . . . . . . . . . . . . 289.553 ton. W. W. Harris . . . .  . . . . . . . .  . .  . . . . . . . . . . . . . . . .  289.771 
Clock winding. Signal' device for. C. Vottl . . . . . . . . .  239.789 Insulator. N. Rousseau. . . . . . . . . .  • . . . . . . . . . . . . . . . . . 289.449 Separating solid and liquid matters. Centrlfu-
Coal and rock drilling machine. T. Aitken . . . . . . . . .  289.595 Iron. See Sad iro n. gal machine for. M. C. A. Rnmn . . . . . . . . . . . . . . .  239,565 
Cock. gauge. M. J. Fitzgerald . . . . . . . . . . . . . . . . . . . . . . . .  289.637 Iron from charcoal. etc .• apparatns for separating. Sewing machine attachment for sewing on but-
Colla�. F. Beiermelster. Jr. . . . . . . .  . ... .  . .  . . . . . . . . . .  289.604 D. MacEachron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.545 tons. G. M. MorriS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.666 
Colormg matter. manufacture of red. O. Bredt . . . .  239.613 ironing table. J. F. Richmond . . . . . . . . . . . . . . . . . . . . . 269.561 Sewing machine quilting attachment. H. T. Davis. 289.895 
Coloring matter.:manufacture:of yellow. I .. Levln- Irrigating apparatus. J. Roblnet . . . . . . . . . . . . . . . . . . . 239.148 ShaWl strap. M. Rubin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.564 .tein . . . . . . . . . . . . . . . . .  _·e, . .  II' ..
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Blass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.609 Lamp. A. I •• D.wson. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  289.510 Shirt waist. Gallup & Churchill . . . . . . . . . . . .  :289.689. 289.640 
Conveyor. S. Stutz . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  289.466 Lamp burner. Schwintzer & Gralf . . . . . . . . . . . . . . . . . . .  289.571 Slate. school. C. F. Rapp . . . . . . . . . . . . . : . . . . . . . . . . . . . .  289.711 
Cord coating machinery. R. E. Johnston . . . . . . . . . . .  289,773 Lamp filling can. W. F. Veber . . . . . . . . . . . . . . . . . . . . . . 269.585 i:!oda water apparatus. J. Matthews . . . . . . . . . . . . . . . . .  289.717 

For which Letters Patent oC the llnlted Cornice. window. M. Linz . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.544 Lamp. Incandescent electric. R. J. Sheehy . . . . . . . . .  289.456 Sole and upper protector. J. G. Whittier . . . . . . . . . .  289.738 

States were Granted 

December 4, 1 883. 

Cot. folding. E. F. Vance . . . .  " . . . . . . . . . . . . . . . . . . . . . .  239.584 Lamps. machine for attaching metal collars to. Spectacles and eye glasses. Willson &; Melgs . . . . . .  289.740 

Cotton gins, feed governor for. H. P. Schaefer . . . 289.718 A. L. ·Dawson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  239.509 Spokeshave. G. B. Smith . . . . . .. . . . . . . . . . . . . . . . . . . . . .  269.4ii9 
Coupllng. See Car coupling. Faucet coupling. Lamps. safety device for electric arc. E. Thomson. 269.580 Spring. See Vehicle spring. 

Screw conveyor coupling. Thill conpling. Lantern. electric light. W. G. Levison .. . . . . . . . . . . . .  289.425 Stamp, time. W. H. Gillette . . . . . . . . . . . . . . . . .. . . . . . . . .  289.40& 
Crate. See Fruit crate. Lantern lighting device. G. L. Sackett (r). . . . . . . . .  10.416 Stamps. dating box for self·lnking hand. G. Van 

AND EA CH BEARING THA'" DA'.I'E. Cultivator. LI. C. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  239.708 Lantern pinions. device for making. G. B. Webb .. ��9.478 Zandt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  269.473 

[See note at end of list about copies of these patents.] 

A ddlng machine • .  J. N. Wilson . . . . . . . . . . . . . . . . . . . . . .  289.483 
Air engine heater. J. A. Woodbury et at.289.484, 289.485 
Alarm. See Burglar alarm. 
Alloy for coating metals. J. B. Jones (r). . . . . . . . . . .  10.415 
Amalgamation, obtaining precious metals from 

ores by. E. N. Rlotte . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 289.781 
Annunciator. electric. F. Happersberger • • • • . . . . . .  289.411 
Annunciator. electric. A. C. Palmer . . . . . . . . . . . . . . .  299.552 
Awning. E. W. Hastings . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.532 
Awnittg. F. Hohorst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.772 
Axle for trucks. stub. A. B. Colton . . . . . . . . . . . . . . . .  289.752 
Axle, vehicle. G. A. Mott . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.689 
Bag holder. D. F: Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289,721 
Baking pan. W. I. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.667 
Barrels, process of and apparatus for setting up 

double stave. M. C. Dann . . . . . . . . . . . . . . . . . . . . . . . .  289.393 
Basin, wash, J. Bennor . . .  o • •  o . o  • • • • • • • • • • • • • • • •  0 • •  0 .  289,496 
Battery. See Thermo-electric battery. 
Bearing plate. J. B. Armstrong . . . . . . . . . . . . . . . . . . . .  289.597 
Bed bottom. spring. I. Balr . . . . . . . . . . . . . . . . . . . . . . . . . .  289.493 
Bee hive. E. Meyer . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289.663 
Beer cooling device. Sauser & Haller . . . . . . . . . . . . .  289.717 
Belt fastener. H. Heaton . . . . . . . . . . . . . . . . . . . . . . . . . . .  239.414 
Belt replacer. G. W. Emerson . . . . . . . . . . . . . . . . . . . . . .  289.793 
Belts and pulleys. operating. R. J. Ollvey . .  289.440. 289.441 
Bevel. L. S. Starrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.463 
Bill journal. De Garis & Paine . . . . . . . . . . . . . . . . . . . . . .  289.514 
Bit. See Bridie bit. 
Bit stock. E. Buell . . .  . .  . .  .. . . . . .  . .  .. . . . . . . . . . . . . . .  . . .  289.502 
Bitters. toniC. H. Lltz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289.673 
Block, etc . •  out of asphalt. etc .• machine for the 

manufacture of. A. Dietz . . . . . . . . . . . . . . . . . . . . . . . .  289.397 
Blotter. Binkley & Wright . . . . . . . . . . . . . . . . . . . . . . . . . . 289.608 
Boller. See Steam boiler. 
Bolt threading die. M. D. Luehrs . . . . . . . . . . . . . . . . . . .  289.674 
Book. �lills & Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299.434 
Book cover. G. W. Hackstadt . . . . . . . . . . . . . . . . . . . . . . . . 2!l9.647 
Book rest. A. R. Byrklt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.384 
Book rest, C. F. Haynes • . . . . • • •  0 0  . . . . . . . . . . . . .  0 • • • • •  289,652 
Book support. J. Danner . . .  : . . . . . . . . . . . . . . . . . . . . . . . . 239.394 
Boot. B. Getleson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.525 
Boot and shoe nailing machine. G. A. Perkins . . . .  289.443 
Boot and shoe sole. Green & Duncklee . . . . . . . . . . . . .  289.646 
Boot or shoe. L. F. Norman. . . .  . . . . . . . . . . . . . . . . . . . .  239.439 
Boot or shoe uppers for lastln�. mechanism for 

preparing. O. G. Crltchett . . . . . . . . . . . . . . . . . . . . . . .  289.391 
Boring bar. L. R. �·anght. . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.522 
Bottle emptying device. A. E. Rich . . . . . . . . . . . . . . . .  269.447 
Bottling device. A. Rlgny . . . . . . . . . . . .  � . . . . . . . . . . . . . . .  269.714 
Box. See Paper box. Pitman box. 
Box board. C. A. Brown. et at . . . . . . . . . . . . . . . . . . . . . . . . 289.883 
Bracelet. J. C. Harrington . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.531 
Bracelet, band. J. Barclay . . . . . . . . . . . . . . . . . . . . . . . . . . , 289.871 
Brake. See Car brake. Vehicle brake. 
Brake beam. A. H. McAlpine . . . . . . . . .  " . . . . . . . . . . . . .  289.431 
Branding machine. V. G. White . . . . . . . . . . . . . . . . . . . . .  289.430 
Brick machine. W. A. Graham . . . . . . . . . . . . . . . . . . . .  289.769 
Brick machine. J. A. Lafier . . . . . . . . . . .  00 . . . . . . . . . . . .  289.422 
Bridle bit. E. E. Sargeant . . . . . . . . . . . . . . . . . . . .  . .  . . .  . . .  289.452 

Cultlv.tor and planter. combined. J. W. Pool. . .  239.707 Lightning arrester. J. W. Dyer . . . . . . . . . . . . . . . . . . . . . .  289.629 Stand. See Perfumery stand. 
Curtain and shade. window. W. G. Scott . . . . . . . . . . .  289,578 Lock. See Door lOCk. Fire arm lock.. Nnt lock. Stave dog. barrel. H. Schwarzwalder . .. . . . . . . . . . . . . 289.45H 
Cutter. See Tobacco cutter. Reclining chair locI<. Seal lock. Steam boiler. A. P. Blatcbley . . . . . . . . . . . . .. . . . . . . . . .. . 289.610 
Dental drills on whetstones. device for holdlng. Lock. F. P. Krings . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . .  · n .  289.542' Ste.m boiler. W.·J. P. Kingsley . . . . . . . . . . . . . . . . . . . . 289.661 

W. W. Vance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.472 Lock nut. F. Maxwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.430 Steam pipe and boiler covering. L. Aldrich . . . . . . .  289.744 
Die. See Bolt threading die. Locomotive cow c.tcher. W. Phillips . . . . . . . . . . . . .  289.705 Steam trap and boiler feeder. R. W. Clark . . . . . . . . .  289.888 
Dish washing machine, C. A. Harris . . . . . . . . . . . . . .  289.650 Locomotives with coal . supplying. J. B. Collin (r) . 10.417 Stock releasing device. W .  Donlon. . .  . .  . . . . . . . . . .  289.398 
Distillation .  process of and apparatus for. J. G. Loom for weaving figured double pile fabrics. Store service apparatus. pneumatlc.J. W. Hardie. 239.649 

Pontefract . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  269.706 power. Lister & Reix.ch . . . . . . . . . . . . . . . . . . . . . . . . .  289.671 . Stove extinguisher. car. C. Hlttlnger . . . . . . . . . . . . . . .  289.657 
Ditching machine. 1. B. Hammond. . . . . .  • . . . . . . .  289.410 Loom let olfmechanlsm. S. H. Jones . . � . . . . . . . . . . . 289.420 Stove lug molds. device for fOrming. W. N. Moore. 239.665 
Door catch. F. J. Lee. . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  289.666 Lubricator. J. Walker. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.477 Strainer for eaves spouts. G·. W. Van Tasse!. . . . . .  289.473 
Door check. P. K. O·Lally . . . . . . . . . . . . .. . . . . . . . . . . . . . .  289.697 Machine wrench. J. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.896 Strap. See Shawl strap. 
Door check. pneumatic. E. I. Blonnt .. . . . . . . . . . . . . . . 289.360 Match safe. T. B. Brown .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.500 Structures. apparatns for erecting and supporting 
Door lock. V. M. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.435 1 Mattress stuffing. manufacture of. F. lIagedorn . .  289.409 coiossal, J. C. Goodridge. Jr . . . . . . . . . . . . . . . . . . . .  269.644 
Drag. field . D. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289.656 Maul stick. G. F. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.71lO Surgical chair. F. E. young . . . . . . . . . . . . . . . . . . . . . . . . .  289.743 
Drawer pull. B. A. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.669 Measure ot length. graduated. S. Darling . . . . . . . . . .  269,512 Suspenders. M. Marcus . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  269.426 
Drawers. J. McKean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.667 Measuring machine. cloth. H. J .  Barrows .. . . . . . . . . .  289.60'J Switch. See Railway switch. 
Drier. T. B. Farrington . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289.635 Mechanical movement. F. W. Goodyear . . . . . . . . . . . 289.645 Switch signal, autom.tic. A. L. Wilkinson .. . . . . . .  289.139 
Drill. See Seed Drill. Metal sheet gange. H. & H. B. Chess.. . . .  .. . . . . .  289.502 Syringe. G. W. Goodner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.528 
Drinking vessels. etc .• regulating the containing Micrometer gauge. S. Darling . . . . . . . . . . . . . . . . . . . . . . .  289.518 Table. See Folding table. Ironing table. 

capacity of. J. Tams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289.467 Milking cows. apparatns for. J. P. Martin . . . . . . . . . 269,546 Table frame former. J. A. Conover . . . . . . . . . . . . . . .  289.628 
Egg tester. J. P. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  269.574 Mill .  See Grinding mill. ROlling mill. Tanning. A. J. & J. E. Weeks . . . . . . . . . . . . . . . . . . . . . . . .  289.588 
ElectriC circuits. circuit breaker and lightning ar. Mill rollers. device for grinding and grooving. E .  Tapping. apparatus for raising barrels o r  kegs for. 

rester for. J. W. Dyer . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.m Bein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.556 G. S. Lavendol. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.664 
Electric conductor. S. Tainter . . . . . . . . . . . . . . . . . . . . .  289.725 Mining machine. H. Wilverth . . . . . . . . . . . . . . . . . . . . . .  289.742 Telegraph wire. T. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . 269.575 
Electric lighting apparatus. N. S. White. . . .  . .  . . .  239.590 Mining machine. coal. B. F. Asper . . . . . . . . . . . . . . . . .  289.745 Telephone. mechanical. J. W. Clark . . . . . . . . . . . . . . 289.620 
Electric motor. C. A. Jackson . . . . . . . . . . . . .  289.540. 289.541 Molding. C. F. Biele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289.606 Telephone system. C. A. Jackson . . . . . . . . . . . . . . . . . . .  289.539 
Electrodes. making. W. �. Case . . .  . . . . . . . . . . . . . . . .  289.366 Motion. device for converting. C. W. Colony . . . . . .  289.622 Theodolite. J. B:Faucette . . . . . . . . . . . . . . .. . . . . . . . . . .  289.401 
Engine. See Gas e,ngine. Hot air engine. Pump- Motor. See Electric motor. Gas motor. Water ' Thermo electric battery. A. K. Eaton . . . . . . . . . . . . . .  289.631 

ing engine. motor. Thermometer. self-registering. W. H. H. Barton. 289.603 
Evaporating apparatus. J. Stuart . . . . . . . . . . . . . . . . . .. 289.785 Music cabinet. D. Schnyler . . . . . . . . . . . . . . . . . . .  289.569. 289.570 Thill coupling. J. Haviland . . . . . . . . 0 . . . . . . . . . . . . . . . .  289.413 
Excavating machine. S. F. Welch . . . . . . . . . . . . . . . . . 289 734 Musicholder. W. R. HolI'mann . . . . . . . . . . . . . . . . . . . . . . 289.656 Thrashing machine feeding mechanism Z. S. 
Explosive compound. S. R. Divine. 289.756'. 269.757. Neckties. device ror attacnmg. W. L. LlDu� . . . . . . .  ��."v U '  ' .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.724 

279.756. 269.759. 289.760. 289.762. 289.763 Nut lock. H. C. Bender . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.494 Thrashing machine straw carrier. E. A. Palmer . .  289.442 
Explosive compounds. composition for preparing. Oatmeal machine. W. C. Dickey . . . . . . . . . . . . . . . . . . .  289.516 Thrashing machine straw stacker. D. D. & P. J. 

S. R. Divine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.765 Oil tank cover. J. P. Reinecke . . . . . . . . . . . . . . . . . . . . . . .  289.557 Sprague . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289.461. 269.462 
Explosive compounds. preparing. S. R. DIvine . . •  289.755 Oils. decolorizlng and deodorizing heavy mineral. Thrashing machine straw staCking attachment. 
Extractor. See Cartridge extractor. H. Ujhely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.786 C. D. & P. J. Sprague . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289.(60 
Fabric, figured. A. Urbahn . . . . . . . . . . . . . . . . . . . . . . . .  289.58:l Ore!pulverlzer and concentrator. dry. A. Wingard. 289.791 Tile and constructions made therefrom. iIIuml· 
Faucet. Barr & Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2!l9.373 Ores. method of and apparatus for reducing and natlng grating. T. Hyatt . . . . . . . . . . . . . . . . . . . . . . . . .  269.566 
Faucet conpllnll. R. P. Barnstead . . . . . . . . . . . . . . . . . .  289.601 disintegrating. Eo Warne . . . . . . . . . . . . . . . . . . . . . . . .  289.567 Tires. device for securing wheel. D. Shelton . . . . . .  289.71 9 
Fancet for beer barrel s. N. W. Payne . . . . . . . . . . . . . . .  289.703 Organ. reed. E. A. Foster . . . . . . . . . . . . . . . . . . . . . . . . . .  289.638 Tobacco cutter. J. W. Covel . .  . . . . . . . . . . . . . . . . . . . . . . 239.625 
Faucet for soda water. etc . • dispensing. J. Mat- Packing for hydraulic cylinders. J. H. Luton . . . . . .  289.776 Toilet implement. W. H. Miles. Jr . . . . . . . . . . . . . . . . . .  269.550 

thews. . .  . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.547 Pan. See Baking pan. Tool handle. E. Buel l  . . . . . . . . . . . . . . .  .. . . . . . . . . . . . .  289.501 
Faucet. self.acting. A. Prier et at . . . . . . . . . . . . . . . . . . 286.710 Paper box, M. L. Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.790 Toy animal. C. F. Rltchel. . . . . . . . . . . . . . . . . . . . . . . . . .  269.562 
Feather renovator, A .  G. Blerbach . . . . . . . . . . . . . . . . .  289.378 Paper holdiug device. S. Wheeler . . . . . . . . . . . . . . . . . .  289.735 Toy hoop. mechanical. W. R. Fowler . . . . . . . . . . . . . .  289.523 
Feeder. boiler. J. H. PhiIl1ps . . . . . . . . . . . . . . . . . . . . . . . 289.704 Paper making machinery. vacuum box used In. Toy knitting machine. W. P. Stew.rt . . . . . . . . . . . . . .  289.578 

Fence. fiood. H. D. Merrill . . . . . . . . . . . . . . . . . . . . . . . . . . 289.682 Marsden & Schofield. . . . . .  . . . . . . . . .  . .  . . . . . . . . . .  269.675 Toy. mechanical. F. Aberle . . . . . . . . . . . . . . . . ... . . . . . . . 269.491 
Fences. machine for the manufacture of, J. Zen- Paper pocket book. C. De Qulllfeldt . . . . . . . . . . . . . . . .  269.515 Trace fastener. W. L. Beach . . . . . . . . . .... . . . . . . . . . . .  239.375 

gel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . 289.490 Paper wetting machine, J. W. Morrison . . . . . . . . . .  289.68B Trace. harness, .G. S. Gates . . . . . . . . . . .. . . . . . . . . . . . .  289.403 
Fender. See Plow fender. Peas and beans. maohine for shelling green. G. Trace snpporter. Eberhard & Renz . . . . . . . . . . . . . . . . .  289.519 
Fifth wheel. T. Evans . . . . . . . . . . . . . .. M . . . . . . . . . . . . . .  289.767 Paol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.699 Track bolt lock. D. F. Blighton . . . . . . . . . . . . . . . . . . . . . .  289.379 
Finger ring. H. Dan� . . . . . . . . . . . ... . . .. . . . . . . . . . . .  289.511 Pencil clasp. S. Wales . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  289.476 Treadle. W. O. Johnson . . . . . . . . . . . . . . . .. . . . . . . . . . . .  �89.418 

Firearm. C. H. Eutebrouk . . . . . . . . . . . ... . . . . . . . . . . . . . 269.521 Fencll holder. A. T. CwerdlnskI . . . . . . . . . . . . . . . . . . .  289.392 Tricycle. J. Auld . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  289.746 
Firearm lock. E. L. Lake . . . .. . . . . .. ... . . . . . . ... , . . . . .  289.426 Perfumery stand. A Wanner . . . . . . . . . . . . . . . . . . . . . . .  269.586 Truck. barrel. J. L. Orlsp .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.756 
Firearm magazine. W. Mason . ... . . . . . . . . . . . . . . . . . . . .  289,676 Pipe nipple holder. I. M. Jones . . . . . . . . . . . . . . . . . . . . . .  289.419 Trunk top support. S. M. Michelson . . . . . . . . . . . . . .  289.546 
Fire escape. Parker & Blackman. . . . . . . . . . . . .. . . . . . .  289.701 Pitman box. D. F. Oliver . . . . . . . . . . . . . . .  � . . . . . . . . . . . . .  289.779 Trunk tray. S. M. Michelson . . . . . . . . . . . . . . . . . . . . . . . .  289.549 
Fire escape. J. Schmlttknecht . . . . . . . . . . . . . . . . . . . . . .  289.568 Planer. metal. H. Bilgram . . . . . . . . . . . . . . . . . . . . . . . . . .  289.607 Tub. See Bntter tnb. 
Fire escape. C. W. Tillett . . . . . . . . . . . .. . . . . . . . . . . . . . . .  289.780 Planter and fertilizer distributer. combined cot· Tug slide. A. Wentling . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.479 
�·I.h hook. A .  L. Dawson . . . . . . . . . . . . . . . . . . . . . . . . . . . 289.503 ton. corn. and pea. J. B. Nelson . . . . . . . . . . . . . . .  289.6Q4 Tumbler washer. J • T. Whittle . . . . . . . . . . . . . . . . . . . . . 289.787 
Fishing lines. rotary leader link for. C. L. Boller. Planter. check row. L. J .  Odell . . . . . . . . . . . . . . . . . . . . . . 289.696 Twine holder and lifter. A. B. Tomlin . . . . . . . . . . . . .  289.561 

man1l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.612 Planter. check row corn. W. W. Church . . . . . . . . . .  289.619 Type writing machine, J. L. young . . . . . . . . . . . . . . . . . 289.4811 
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Umbrella and parasol handle. J. T. Smith . . . . . . . . . .  289.722 
Uniting sheets of fibrous and other materials. W. 

S. Seymour . . . . . .  . .  . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  289,455 
Valve, balanced slide, J. P. McCook . . . . . . . . . . . . . . . .  289,678 
Varnish. C; M. Ely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289,766 
Vault cover and ventilator. combined, T. W. Lan-

gil]; . . .  : . .  . . . . . . . . . .  . . . . . .  . .  . .  . . .  . . .  . . .  . . . .  . . .  . . .  289,663 
Vehicle brake. automatic, R. R: Pace .. : . . .  : . . . . . .  289.698 
Vehicle spring. R. MulhoJland . . . . . . . . . . . . . . . . . . . . .  289.438 
Vehicle wheel, T. Warwick . . . . . . . . . . . . . . . . . . . . . . 289,733 
Vehicle, wheeled, T. F. Krajewskf . . ... . . . . . . . . . . . .  289,421 
Vent for casks, J. Poznanski. . .  . . . . . . . . . . . . . . . .  . . .  289.1>55 
Ventilator. See WindOW sash ventilator. 
Ventilator. M. A. W. Louis . . . . . . . . . . . . . . . . . . . . . . . . . .  289,J28 
\I' agon. dumping, K. Kennedy. . . . . . . .  . . . . . . . . . . . . . 289,660 
Washer. See Tumbler washer. 
WashIng machine. E. W. Bush . . . . . . . . . . . . . . . . . . . . . .  289.615 
Washing machine, W. Holben . . . . . . . . . . . . . . . . . . . . . .  289,416 
'Va�hinJt machine. E. K. Lecrone . . . . . . . . . . . . . • . . . .  289.775 
Watph, G. Thommen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289.728 
Watch winding Indicator, R. Reunsch . . . . . . . . . . . .  289.53H 
Watches, anti-magnetic shield for. C. K. GIles . . . . 289,642 
Water closet and trap. J. Bennor . . . . . . . . . . . . . . . . . .  289.495 
Water motor, S. S. Richardson . . . . . . . . . . . . . . . . . . .  28f',560 
Wheel. See Flftb wheel. 
WindOW sash ventilator. E. W. Chadwick . . . . . . . . .  289,337 
Window screen, J. N. Gibney . . . . . . . . . . . . . . . . . . . . . .  289.528 
Window shnde an'd screen, E. Green • . • • • • . . . . . . . . .  289,408 
Wire uarbing machines, 'center for, W. T. Bur-

rows . . . . . . . . .  : .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289,750 
Wire fabrics. machine for making, W. J. Davisson 289.507 
Woven fabric and loom for weaving the same, A. 

Urbahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289,731 
Wrench. See Machine wrench. 
Wrench. J. Davidson . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289,506 

DESIGNS. 
Ball or satchel, hand. A. L. Silberman . . . . . . . . . . . . . . .  14,464 
Calendar card. H. Toaspern, Jr . . . . . . . . . . . . . . . . . . . . . .  14,465 
Fire place back,�Jackson & Hankinson . . . . . . . . . . . . . .  14,462 
Lamp and chandelier body, J. & J. A. KaBschau . . . . 14,473 

TRADE MARKS. 

Brick., Hedges & Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,769 
Butter. manufactured or artifiCial , C. A. WatSon . .  10,157 
Canned goods . G. W. Baker . . . . . . . . . . . . . . . . . . . . . . . . . .  10,752 
Cillars. L. Marx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,760. 10.761 
Hair waves, M. E. Thomp.on . . . . . . . . . . . . . . . . . . . . . . . . .  10 .768 
Hardware, saddlery, North & Judd Manufacturing 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,762 
Knives. forks. and spoons. L. F. Dunn . . . . . . . . • . . . .  ] 0.765 
Liniment. oll, J. H. Hess & Co . . . . . . . . . . . . .  . .  . .  10,766 
�l ediclnes, chili. fever. and ague. W. J. W. Kerr 

& Son. . . . . . . .  . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . .  10.iM 
Remedy for epilepsy, H. F, Schweer . . . . . . . . . . . . . . . .  10,755 
Remedy for privatp diseases. F. Stearns & Co . . . . . .  10.756 
Sheet metal, Republic Iron Works. . . . . . . . . . . . .  10,767 
Soap, toilet and laundry, Olds & Co . . . . . . . . . . . . . . . . . .  10,763 
Stoves, ranges, furnaces, and heatel's. cooking, C. 

Rathbone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.764 
Tobacco and cigarR, manufactured, T. C. Williams 

& Co . :. .. . . .  . . .  . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  10;758 
Tubing, metal, E. C. Converse . . . . . . . . . . . . . .. : . . . . . . .  10.759 
Wheat, winter, D. .. . . . . . . . . . . . . . . 10.753 

an} jjiiifi,'ii"ln"1liii '}f,t�go1i1g�!��I�y�,O.'h't4.ar���t 
iASuetl since 1866, will be furnished from this Office for 25 
�ents. In ordering· please state the number and d9te 
of the patent desired, and remit to MUnn & Co . .  261 
Rloadway. New York. We also furnish copies of patents 
granted \n'Ior to 1866 ; but at Increased cost. as the 
speCificatIons. not being printed, must be copied by 
band. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the forse 
going list. at a cost of $40 each . .  For full instructlon
address Munn & Co., 261 Broadway, New York. Other 
foreign patents may also be obtained. . • 

J l I � i cle l�ua'e. each i llsel'lion - _ - 1'.") cents a l i n e .  Unci. Page. pnch I n sel' t l <l n  - - - $1.00 a l i n e .  
(About eight words to a line. I 

Engravings may head adver tisements at the same rate 
per line, by meas1trement. lUI the letter p1'ess . Adver
ti.sements must be received at publication Qtfice lUI early 
lUI Thursday Tlwminq to apvear in nemt issue . 

Van Dllzen'li Pat. J�oo"e Pul1 ... y Oller HA S Highest Indorsements, 
Enviab1e Reputation, 
Scientific Pedigree. ' 

A two yearlil' test by conservative 
manufacturers of national reputa
tion has shown it to be the only per
fect IAibricator .tor Loose Pulleys in 
use. Prices very reasonable. Send 
for our. I '  Cata1o@e Number 55." 
VAN DUZ�JN & TIFT, CinCinnati, O. 

!]!IIO to $1,000 buys county rights to manufacture 
and Bell valuablE! invention required in every house, etc. 
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dress J. BAJ)GER, Rockville (Jentre, Long Island, N. Y. 

OASP • .  DIEJlR. WALZHOLZ 
HO HENLIMB URG, GERMAN Y, 

' 

MANUFACTURER OF HIl!deE:� StMll' St�s far{Jonet 01asps, 
RoopslHiis; Peatliefs, anll Brushes •

. 

SHEPARD'S 4JELEBRAl'ED 
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Screw Cutti ng Foot Lathe. 
Foot and Power Lathes, Drill Presses, Scrolls

T
saw A ttachments, Chucks, Man. 
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teurs or artisans. Address 
H. J .. S I I E I'A lt U  &0 eo .. �. e _  341 & 343  WestFront St . •  Ci llci u u n.ti, (,.  

THE ELECTRICAL WORLD, 
The Pi oneeJ' weekly Electrical Journal o f  AmerIca. 
E d i tell by experts. Noted for explaining electrical 
prinCiples, new inventions, etc., in simple and easy 
I " Jlguage. free from technicalities. A bl e orilrl nal 
nrt.i le8, bandsomely and cOpiO.1I81y I l l ustrnt-I'd. 
All the news and progress In Telell'raphy, TI'\epb oJlY, 
and El ectric T,illhtin g. First and ful l est descrip
tions, with cuts, of new electrical i n ventions. 
Cheapest and largest Circulating journal of its class In 

FRIEDR. BOECKER PHILIPPS SORN & CO" 
HOHENLIMBURG, GERMA N Y, 

lI1.ANUFACTURERS OF 
Rardened Steel Strips for Corset Clasps, 

Roopskirts, Feathers, and Brushes. 

PERSPECTIVE AND ITS APPLICATION 
to Artistic Drawlnl'(.-A paper by J. Romilly Allen 
Assoc. M. Inst. C. E., glVing

h
loY the aid of a series of 

models, an explanation of t e fundamental laws of per
spective, and showing how far they are applicable to 
artistic drawing. Illustrated with elllht figures. Con
tained in SCIENTIFIC Al\I�JRICAN SUPPLI�M��NT, No. 403. 
Price 10 cents. To be had at this office and from all 
newsdealers. 

C ET T H E  BEST A N D  C H EAPEST. 
"TIIAD E � MARIC� 

������,�,��. ������� �""'-:::""....;.J=;;;. A •. r AY &. co. "�' .. 
or • .A.. F.A. 'Y c*' co .• 

(CincinnlLti9 OhiO, U.  S. A. ... 
Jb:clusive Agents and Im"voTters for the United States, of the 

CE LE:s:g,ATED 
PERIN BAN D  SAW BLADES, 

Warranted sup" .. tOJ· to all oth"t's 'n q.,alltv,ft_ ..... 1f,'JI,ifo'r'IHity of tenaper, and general dura",,"lty. Une P�rin Sa"-,, outwears thr�e ordinary saws. 

W O RK S H OP 

[�ECEMBER 22, 1 883. 

L inc oln S aro nap 0 sit G o . 
AND STORAI E WAR E H O USE,  

3� TO 3 8  EA ST 42d St. 
(OPPOSITE GRAND CENTRAL DEPOT). 

BUH.UIN G FIREPROO]<' THROUG H O UT. 

Burglarproof Boxes and Safes Rented 
at from $10 to $300 per year. 

THE BEST OF FACILiTIES FOR GENERAL STORAGE. 
TRU N K  STORA GE A SPEC I A L T Y. 

BUILDING APPROVED BY FIRE COMMISSION
ERS AND INSPECTOR OF BUILDINGS. 

THOS. L. J A II1 El'I, Pl·eshlent.  To Eleotrioians, Water l3oards. Manu- R E C 'E I P T S faoturers, a.nd others using Steam, . I MALLE ABLE I RON C ASTINGS. - A 

A• O'  E R E S description of some of the methods employed for 8n-
Water, 1r, or 11 under Pressure. S E C O N  D S I .  nealing iron casttngs In order remove their brittleness. 

Time Speed and Pres A reliable Handhook for Manufactnrersl ,MechaniCS, �'lJ�!"n��i.re l�l�::t��F�Co '\,r:'f,'�C:ttg��ti�'���Tfr�:;; 
Time and Pressure 

Recordi lltl Gaul(e and A larm for 
Offices. 

sure
'
Xecordlng Haulre

- I an� Scientific Amateurs. 485 pa�e8t size 7,72 x 5 1nches. : all newsdealars. 
and Alarm for Fac- PrIce Two Dollars, postage prepaId. 

cories, etc. Descrlptwe Catalogue and Cilrc..uars mailed free. 

Edson's lonventions shown in these outs are Special .. 
ties. 'l'hey were adopted and used at the Centennial 
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�'ull instructions for unpacking, setting up, and run
ning always sent with inst.rument. 

For pamphlets and prices address 

�. EI. EDSON , 
7 7  L i be rty S t . ,  N ew York.  

Burgess' Blow Pipe Pump, invaluable to every intelltgen 
eta! worker, for Tempering, Brazing, Hard and Soft Sol· 

liering. Gives Gentlest Flame or Hottest Blast. $10. Circu-
ars free. J. ELLIOTT SHAW, 154 S. Fourth St., Phila.. 

Compact, Substantial, Econom
Ical, and easily managed : guar
anteed to work weil and give 
n'JIIE;V:;�in�\�\�.
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ernor. Pump, etc., at the low' 

E. & F. N. SPON, 35 MURRAY ST" NEW YORK. 

PROPER HORSE·SHOEING.-A PAPER 
of Il'reat interest to every horse owner, givJng many 
r:��t�� t�i
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the work that he is expected to perform. Contained 
in SO l lj;NTIFI0 AM��RICAN SUPPL�MI�NT, No. 404. 
Price 10 cents. To be had at this office and f .. om all 
newsdealers. 

MUNSON BROTHERS, (��NUI"AC'URERS. 
�) \\.\.SiONES.MJll Il14 

f}o,J. _�-, CfJl4! 
'I>"'� AND MILL FURNISHINGS. �-9� 

UTICA N.Y. U. S . A .  • 

F'IR'f OID' If' IJ( T I LE  AN� C L,AY RETOR\S ALL SH�PES 
I I  u"- UA:\  \:-11\, -" BU RGNER & 0 BRIE N � 

23 :J:: S T ,  A B O v [  R A l. t: .  P ti : L A D E L ? H I A  
Krif[o

o
AsE POWER. . . . . . . $240 00 
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. : : : : : : : :  m �  SPEAKI NG TELEPHONES .  
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'fHE nmRI4JAN liEU, 'l'I':U:PIION.: 4JOAIPAN1', 

Springflel<l.. OhiO, W. H. FOHBES, W. R. DRIV,"R, THRO. N; VA tL. __________ o_r_l_IO Llherty St., New York. President. 'l'relUlWrer. Gen. ManU{/er. 

SPECIFICA TION FOR A RAILW A Y o:-��'t�
d
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Line.-An important engineering paper. being a full I includipg Microphones or Carbon ¥elephones, in wl;tlch 
copy of a recent contract made by a construction com- the VOIce of the speaker causes electric UndulatIOns 
pany for buildJng a certain portion of a new railway. corresponding �o �he w0t:de spoken. and which arti<?ula
Several new departures ar� shown in the writing of the tions produce �lIDl lar artICulate sounds at t�e receIver. 
specifications. 'l'he bids are to be very detailed, and The Com.mlsslo,!erof Patents and the U. S. CIrc�lt Court 
almost every possible condition and kind of work is fully have d�c�ded thI

S 
to be the true Dleaning of hiS claj� ; 

specifled i and� under each head, the class of work so th� vahdlty of the. pa�ent has been sustained in the Cn .. 
covered by the oontract price is as clearly expressed as �mlt o.n final bearmg In a contested case. �nd many in .. 
possible, leaving little room for doubt or dispute. Con- Ju�ctlOns and final decrees have been obtaIned on them. 
tained In SCIENT IFIC AM):ltl C'AN SlJPPL1�1\I 11;NT. No. 1his company also owns and co.utrols all. the other 
40;J. Price 10 cents. To be had at this office and fmm telephonic Inventions of Bell. EdIson, BerlIner, Gray, 
a l l  newsdealers. Blake. Phelps, Watson. and others. 

C A RT l"l A D D I,E PA DS. Outfit with full instruc. 
tlons how to make them for $35. Address F. A. EVE. 
LETH, Cynthiana. Harrison Co., Ky. Lock Box 29. 

A $60 SHEPA R D FOOT I,A'l'HE 
for sale. Almost new. Price $50. Address 

A. B. WORTH, Greenport, L. I., N. Y. 

Rider's New and Improved 
COMJ;»RESSIO�;; 

lfotAir PUIllDin[ HU[ino 
New an d Improved Designs. 

I N T E R C H A N C E A B L E  P L A N  
MANUFACTURED BY 

DELAMATER I R O N  WORKS, 
c .  H .  'DELAMATER & Co., Proprietors, 

No. 16 CORTLANDT ST.; NEW YORK. N. Y. 
FOR SA L E.-A quarter , Interest in the American 
Ti oop Driving Machin!' (illustrated on page 111. vol. 49 , .  It will do the work o f  ten men ano do It  better. Now In operation In this City. J. WOOD, ./ R., 

242 South 3d Street, Philadelphia. Pa. 

SEND To LON DON ,BE RRYbi ORTON 
--- P H I LA P A  F O R � 

THE BEST BAND SAW LADE 
UN"XVER.. SA.L 
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can be procured directly or tbrough the authorized 
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�e7!:g;n".i's":,),��{.;ed except from this company. or 

Its authorized licensees. are infringe.ments, and the 
makers. sellers. and users will be proceeded against. 

Information furnished upon application. 
Address all communications to the 

A ltlJ<� l t J CA N In; 1. 1. 'J'I<: l .IWHO N E  (: OIUl'A N Y, !Ii) IU I I I. �tl'eet . •  n.,8 1 <111 , 11) 11..8. 
TilE 1I0T,I,ANn LUBRICATOR, VI!HHI.E, IIROP, 

. Is �aranteed to be t.  A perfect insurance 
against the cntting of X���::"vS��d:f ili: 
enr.D
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will pay for itself a ..... Itril.-t ........ ..... mOllt.ha,.in tbe,.oving 
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two strokes Iler minute, 
thus increasing the power of the engine. M'f'dby HoUand &. Thompson, 2 1 '1  River St., Troy,N

.
Y. 

THE BAI,T,O [J M'F'G CO., Makers of Fine BJachinery, Clorred Leadin/!' Screws, 
And Instruments of Precision ; AstronOmical Clock!, Matheman":I

�Jt
d
l
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tus, etc. 

RECENT EXPERIMENTS AFFECTING 
the Received Theory of Musto.-An interesting paper, detaIling the results of a series of experimellts of Prof. 
:g���J'���s
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not coalesce into mUsical sounds. Contained in SCIENTIFIC AMERICAN ElUPPLF,MF.NT, No. 401 . Price 10 
cents. To be had at this office and from all newsdealers. 

fOSS I L  M EAL COM POSIT I O N ,  
The Leading Non·Conducting · Covering 

FOR BOIT,ERS, PIPRS, ET(1. 
With % to !l( inch thickness it radiates less heat than 

an
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r
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Institute of TechnoJollY. Boston. 

FOSSI L M EAL CO. ,  48 Cedar St., New York. 
Telegraph and Electrical 
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eatalogne C. E. JONES & B RO. t:ineinnaU, O. 
Itt. important to us that you mention this paper. 

SOIiTHWARK FOUNDRY & MA4JHI'VE 4JmIPANY, 
430 Washington Avenue, Phil adelphia, 

E n g i n ee rs &. M a ch i n ists , 
Blowin g  Engi rl" aod Hydraulic Machinery. 

Sole wakers of the 
Porter-Allen Antomatie tnt-olf St�nm Engine. 

'METAL WORKING 
MAO H IN ERY 

LAT E S T  I M P R O V E M E N TS. 

GOULD & EBERHARDT, 
lVE-"v .A.:ELH., 1'11'_ J. 

� 
..... !·FI R E  -AN D- V E R M I N·! ..... 

P R O O F  
Sample and Circular Free by mall. 

U. S. MINERAL WOOL CO,, ?2 Courtlandt St., No V. 

ROO FI NC.  
�'or steep or fiat roofs. Applied by ordinary workmen at one-tliird the cost of tin. CirCUlars and samp:es free. 
Allents II·anted. 1'. NEW. 32 John Street, New York . 

T H E  BIGG EST TH I NG  O U T  I I I
����

t� •• :?Ok 
, (n ew) E. NASON & 00., 120 Fulton St., New York. 

PAT E. N T S .  
MESSRS. MUNN & CO . . in connection with the pub

lication of the �OIENTrFIC AMI':RICAN, continue to ex
amine Improvements, and to act as Solicitors of PaLent.s 
for Inventors. 

In this line of busines. tlley have had thirty.eight 
years' experience, and now have unequaled facilities for 
the preparation of Patent, Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United �tates. Canada. and Foreign Countries. Messrs. 
Mnlln & Co. also attend to the preparation of Caveats. 
Copyrights for Books. Labels. Reissues, Assignments, 
and Reports on Infringements of Patents. An buslne .. 
intrusted to them i. done with special care and prompt· 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con. 
taining full information about PatenLs and how to pro_ 
cure them; directions concerning Labels, Copyrights. 
Designs. Patents, Appeals. Reissnes, Infrin;:ements, As. 
signments, Rejected Cases, Hints on the Sale of I.'a. 
tents, etc. 

the world. Indispensab l e  to all I n terested in elec
trical matters. Same size as SCIENTtFll:i AMERICAN. l 
16 palleM I weekl y ;  subscription one ye.i.r, $�.oo. -
Foreign Countries In the Universal Postal ir,r�on. $3.00. Z Your 8'Ubscription '" 8OUc",". Sample copies �4 tree. jg W. J. Johnston, Pnb •• 9 MURal' St •• Ne-4f'l'ork. I-

Pulverizes eveITthlng-:-bard, soft, gnmmy, etc. 
The hest Clay Grinder alid the best Cotton Seed 
Huller In tbe world. 
H���o�l:l 

S
!�':i"'u��l'ig�

s
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n
�� hand for Immediate delivery. 

10 Barclay St., N. Y. City. 

� "" 

� 
SWEEPSTAKES, WITH THE ELLIS 
Patent Journal Box. The best Planer and Matcher ever ·made. Planing 20 In . wide, 6 In. thick, weight 2,200 lh . ,  $300 ; planing 24 In. wide, 6 In. thick. wei(l;ht 2.600 lb . •  $350. Beading. Arbor, ana Head, extra, $20. Sash, Door. 
and Blind MliChlnery a spee!. alg. Corresp<l

. 
"dence s0-liCited. Rowle, &; Hermance, Wllll&ms� Fa. 

We also send. free Q' charae. a Synopsis of Foreil'll 
Patent Laws, showing the cost and method of 8e�uring 
patents in all the prinCipal countries of the world. 

D UNN & CO., Solicitors of Patents, 
261 Broadway, New York. 

BRANCH OFFICE.-Corner of F and 7th Streets, 
Washington. D. C. 
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Hftuyt. BUIL"'-� Ll i.iml OR NO MONEYI 650 ImOnS an exhaustive text In the 
greatwork "HOW TO BU I LD  FURN ISH 

A N D  DECOR ATE, '  I just publisbed. Special 
ofter to first purchasers. "A book worth ten 

ii�����rn�g.
c
l\;'.i;!e�!t�fo AG EN'rS. 

t�n��:C7.:e�,: iri'�tur:rh��'1le�t8· 
callers ; sent bY man lor 4c. in stamJ>ll. Co-operative Building Plall Aalociatlol1, 24 BulUIAN ST .. NEW YORX-

BLAOKSM ITHS and Wagon Makers should . .' send for specimen copy of the 
Blacksmith nnd Wlleelwl'h.ht, a :IO-page monthly 
full of illustrations and practical information-sent free. 
Subscription price. $i a year. Addre.s 
M. T. RICHAltDSON, Publi.her, 49 Barclay St., New York. 

Aa E NTS can make $3 to $lli "per day intro
ducing a new Casb and �nles Book 

to business men. No peddlln.o:. Sold from sample. 
Specimen sheets, showing plan of book, with all 

U.rt�.
u�i"l�lJ'Jit'b']-,�kllst��

r
:'�ond St., New York. 

T H E  
POPULAR SCI E N C E  M O N T H LY.  

Condncte.l by  E .  I • • & \V .  J. Youmans. 
TH >1 POPULAR SCIE"C" MO "THLY was establl.hed a 
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ant que�tions which could find no expression in the 
current periodicals. Scienti1ic inquiry was penetrating 
many new lIelds, extendlngjlmportant knowledge, and 
profoundly atfecting opinian upon numberless �estions g� �gfsC::���:��t �h�
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adhered to .ince, to obtain the ablest statements from 
the mo.t distinguished .cientillc men of all oountrle. in 
�helr bearing upon the higher problems of investigation. 
Leaving the dry and technical details of science, which 
.. re of chief concern to speCialist., to the journals de
voted to them, THE POPULAR SCIENCE MO"THLY has ���\, ���
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people at large. .- • 
ScielUl6-i. the Ilreet ..,ancy ef improvement In<th!. 
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everywhere, and alfects everybody. It gives law to the 
material interests of the community, and modifies its 
ideas. opinions, and beliefs, so that all have an interest 
In being Informed of Its advancement. Those, there
fore, wlio desire· to know what is going on in the world 
r.f !�m:�i�et;,�i�g���J�1JI�gr:��: ��M

n
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ago��Wo�n��i.�Z�:Y bY subscribing for 

��rn�� ¥���\':,��':'''Vlth the November number. 
Snbscriptions m'1 betFin at any time. . D. AP I'�, ��� 5cgo�u�i������eW YOrk. �. FREE TO F. A. M. Gra.phic Colored Engraving 

. 

ofa.n Ancient initiation Scene from a newly discovered 
Egyptian Tablei i also, the large new illustrated 
Catalogue of Masonic books and goods, with bottom 
prices ; also, an offer of very lucrative business to F. A. M. REDDING .keo. 

Masonic Publishers and Manufllcturers, '731 BroadwaYt New York. 

$5 to $20 per day at home. Samples worth $5 free. 
Address STINSON & Co., Portland, Me. 

PERFECT 
NEWSPAPER FILE 

MUNN & CO., 
Publishers ScIENTIFIC AMERICAN, 

Patented November :(S, IS7'9. 
For Mncndam Road making, BalJa.tlngof Rai lroads. Cru.hing Ores, use of Iron Furnaces, 

�,;!'tit:.;m'i���e��g�do������f�$��·�.l ��g't8:'b?�;��tO":f.eclfi�:!":::rlio"� 
Fir.t Class Medal. of Swpe'fi<>lity awarded by American Institute. l8'1!J and 18SO. 

" B L A KE'S C H A L L E N C E " R O C K  B R E A K E R .  

BLAKE GRUSHER ('0., Sole Makers, New Haven, Conn. 

RON BLOWEpt. 

B L.A.&'X'. 
IRON REVOLVERS, PERFECTLY BALANCEb, 

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

OON NER8vILLE, IND. 
S. S. TOWNSEND, Gen. Agt.,2.0ortland st 9 Dey St 
COOKE & C O . ,  Selllng Agts . ,  22 Cortla.nd'Street •• JAS. BEGGS Ii< CO., Selling Agte. 9 Dey Stl'ee� 

NE� YO:El.H.. 
c:END FOR PRICED CATALOGUE. 

$72 A WEEK, $12 a day at home easily made. Costly 
Outfit free. Addre.s TRUE & Co., Angu.te. Me. 

GOLD WATCH FREE !  
The Publishers of the Capitol City Home Guest, the well known Illu.trated Literary and Famllt Magazine make the following liberal ollel' t'o.· tile Hol idays ; 'l'he person telling us the longest verse In the Bible before !l'ebr�ary I, ,,:lll .receive a lSolid I'old I.ady's Hum-I Ina' Cased �WISS Watch worth $50. If there be mor@ than one correct answer, tbe second will receive un ele .. gant !Steln"willding �el lt lelnan's Watch. Thethird a key-:winqing I,.]�"li l"ilt Watch. Each person must send 2;)c. WIth theIr answer for which they will receive - three months' subscription to the Home (�nest a 5(). page Illu.trated Holidny Book, a Uase of 2li :'l·ti. cles that the ladles will appreCiate, and paper containing the names of winners. Pubs. Home Guest, HarUord, Ct. 
PHONOCRAPHV, OR PHONETlC SHORT-HAND. 

Catalogue of works by Benn Pittman with alpha .. 
bet and iUu8tr�tions for beginners sent on' application. 

Addre •• 1'lwnoWaphic Inst.tute, ( incinnati, Ohio. 
INF(!IUnATION WA N'l'ED In relation to di8covery 
made In England, by which paper is made from turf or 
peat m08.. Who can tell anything about the proces8 ? 

Addre.s IRA W. BIRD, Jefferson, Wis. 
50 Large New Gold, Silver. etc., Chromo Card., no a 

alike, name on. 10c. L. Jone. & Co., Na.sau, N. Y. 

$66 a week in your own town. Terms and $5 outfit 
.,.,, ___ fre_e_._Address H. HALLET & Co., Portland. Me. 

DEAFNE8S '-CUR£D! 
'RAPIDLY and OOlllPLETELY. H� 11'lrfectly restored. New methods : RAREFACTION, ELECTRO-MEDICATION 

Simple, Painless. Full detail. from Medioal Director of • 
THE AURAL CLINlC. 177 6TH AVE., NEW YOmr. 

RUBBER BAC� SQUARE PACKING. GUNSUMPYION. 
. BEST IN' THE WORI.D. I hav. apositlve r.medy for th. above dIs .... ; hy lts usa 

For Packing the Piston Rods and Val.ve Stems of Steam Engines and Pumps. t���s�::�!�:d.':J��.��
. 
s�����:i��':;i\.r�r�� .. !::c�! 

B represents that part of the paoking which. when in use. is in contact with the Piston Rod. that I w!U send TWO BOTTLES �'lEE, togeth.r with a VAC. 
A the ela.tlc back which keeps the part B against the rod with sufficient pressure to be steam-tight and yet l1ABLE TREATISE on this dis.ase, to any snif.rer. Give Ex-

creates but little friction. 
' pra .. '" 1', 0. addr.ss. DR. T. A. SLOOUM, 181 Pearl St., N. Y. 

This Pack
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f
�;���all S;Sfr;�;;�;�e�qua;;O . ,  OPI U M ---JOHN a. CHEEVER, Treas. Nos. I 3 &. I 5 Park Row, opp. Astor House, N ew York. 

N E W H AV E N  M A N U FACT U R I  
NEW HAVEN. 

�NUFACTURERS OF 
MACHINE TOOLS 

',athes, Planers, Drifts, Shapers, ete. 
ILLUSTRATED CATALOGUE ON APPLICATION. 

U'F'G OPTICIANS. 
Exclusively Perfected 

OPERA,  F IELD &, 
MARI N E  aLASSES, 
TELESCOPES, MICROSCOPES, !P BAROMETERS,THERMOMETERS 

. Magic Lanterns. "AnOl!:ato," etc, 
Send at once for LIST OF USEFUL HOLIBA Y 

GIFT�tis. 

ABSOLUTELY WILSON'S THE BEST. 
�IQhg!1f!�t! a '1�!I�h�J7 

�:;)�
te

'�::!t;.�t'::i. SW�"r�:!:::lxe;:;::: 
Send Ibr Illu.trafed CataloV'oe and Cireular 
B. A.lrent. Wanted. THE WILSON SEW· ING HA.CHINE CO., Chlcaao or New York. 

Ha.bit ea.silY cured with CHLORIDE OF GOLD LESUE E. KEELE!!, M.D. ,  SURQEONl!� A. R. R. D�X��'X'. X11 u. 

RUPTURE 
266th EDITION. PRICE ONLY $ 1  

BY M A I L ,  POST P A I D. 

KNOW THYS 
A Great Medical Work on Manhood, 

, Pre .. 
untold 
A book 

WlTHERBY, RUllG & RIOH A  ltDSON. Manufacturer. 
of Patent W ood Working Machinery of every descrip
tion. F8.Cl1lIties un.urp ..... ed. Shop formerly occupied , :0""" -=''''' '_ 
by R. Ball &; Co .. Worcester, MaM. Send for Catalogue. 
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Insi de Pnge, each Inserti on • • •  "'a cents a line. 
Bael. PaICe, euch insel·tion _ - - IIn.oo a line. 

(About eight words to a Une.) 
/!Jngravings may head advertisements at the same rate 

per line, by measurement, as the letter prelM . Adver
tisements must be reeeived at publication oiflce as early 
a8 Thursday morning to appear in next issue. 

OTTO �AS E N e I N E. 
Over 10,000 In use. 

Burns common Gas and Air. No steam , no 
�a�te,������.�g far:. 
ger. Started at once. 

Sizes: 1, 2. 4, 7, 10, 15, 
25 lnd. H. P. 

SCHLEICHER, 
SC II UM I" & CO., Ph�:.tgCt,t:go. 

PORTAB LE FOROEs-�ar�:��W'irg�
tory 

EMPIRE PORTABE FORGE CO., Cohoes. N. Y. 

F. Brown's Patent 
FRICTION 
CLUTCH. 

IGears and.Grant, 4 AI"'Gear BookJI WATER I G. Cuttin.den St. , Boston .• Free. _MOTORS. 

LITTLE WONDERS. 

T h e " M O N I TO R . "  
A N E W  I,IFTING ANI) NON

) , 1  I'TI N G  I NJEC'I'OR. 

Best Boller Feeder In the world . 
Greatest Range 

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

A 1.0 Patent 
EJ E CT O RS 

OR 

Water Elevators, 
For Conveying Water and LlqUld. 

l'utcnt Ollere, Lnbrlen.tort', etc. 1'V".A.. 'X'�.A.1'V" do :J:>El.EYFUS 
Send fo • •• t.logu.. 9 2  &. 94 L i berty St., N ew York. 

ASBEST08 ROPE PA CKING, 
A S UESTOS WIVK PA C lHNG, 

A S U ESTOS FI,AT PA CKING, 
A SBESTOS SHEATHINGS, 

ASBES1.'OS GASK'ETS. 
ASBESTOS BUII,DING FE r,T. 

Made of stricti y pure Asbestos. 

H. W. JOHNS M'F'G CO. ,  
8 7  M a i d e n  L a n e ,  N ew York, 

Sole Manufacturers of H .  W .  Johns' Genuine 
A 1]l'����� IlcmlllUG, J��,lflrti' ptt'!2F 

A �llltlW.I�)li\� (�;�JV��s�S' CEiI'[ EN'I'S, E'l'V. 
Descriptive price lists and samples free. 

�DIE. .A.. �..A.El.El.rl!il. 
Providence. R. I. (Park St.), SI:J:mtnutee' walk West fromatation. 

Orldnal and Only Bnilder of the 
H A R R I S - CO R LISS E NC I N E ,  
With Harris' Pat. Improvements, from 10 to 1,000 H. P. 
Send for copy .nllineer's and Steam User's 

Manllal. By or. W. H i l i ,  M... Price l I .aD. 

Ititutifi t �tutri tatt. [DECEMBER 22, 1883. 

SPECTACLES =�' J!�' l'j:t 
teurs, Opera Glasses, efc. R. & J. BECK, 
Manufacturing Opticians. Philadelphia, Pa. 

W" Send for Illustrated Price CatalogUe • ...a:I 

MAG I C LANT E RNS  

GOLD JtlEDAL, PARIS, 1878. 
BAKER'S 

Broakfast COCOR. 
Warranted absolutely put's 

Cocoa, from which the excess of 
Oil has been removed. It has three 
times the 8trength of (Jocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi
cal. It is deliclons, nourishing, 
strengthening, easily digested, and 
admirably adapted for invalids as 
well as for persons in health. 

Sold by Grocers everywhere. 

W. BAKER & COl I Dorchesterl Mass. 
T�E 

Shimer Cutter Heads 
1 0,000 S O L D. 

To work Car Stdlnll'. FloorIng, 
£:��ngT�n'k��18 
�YY�d ��sh

C o"g� 
Heads to match. 
Shimel' & Co., 

Milton, Pa. 

LAST OALL. 
�� �� A $4 Periodical for $ 1 .50 .  

1 Number for Nothing. 

Double Screw, Paral lel , Leg Vises. A DICTIONARY WITHOUT COST. 
Made and WARRANTED str<JUgM' than any other Vise by EAGLE A N VIL WORKS only, 'l'l·CutOIl, � .  J. Two Elegant EngrAvings Free .  

:E EI. 
Van 

A m e r ican 
Agr icu ltu r ist 

(42 YEARS OLD) 
for 1884 Is Immediately forWarded. the sender will be 
�:t��� :1��t6'�I��EbN .. 'tJ'WI��'1 1i

hr, �ii'i/��i 
thousand words and forty-flve pages of engravings, post 
freeb' also with the M"Knllicent EngravIng's, 11 x IS!;! • 
. o F ES O R  FRI HN D tS ' "  and " I N 'I'HE 
MEADOW " (10 cents for postage). 

SAIUPI,E C O I' Y  fol' two 2-cent stamps. 
� n·:8llr

a
l�fi\?�lrllrJ\lr.}l�l'ST13 �tl'NV A SS-

... ERS. 
o ... Address Publishers, 

L&.. 0 

. E sL&.. Orange Judd Co. D. W. Judd, G AS E N G IN ' 'r51 B'PoadWay, NewY��k. 
Simple, Substantial, Safe, Economical. 

Half horse power will pump 500 IlRlIons of water 100 feet 
highoper hour with 25 feet of gas. 

POWER DETERMIN EI) BY A CTUAL TEST. 
Call and see them, or for circulars and prices address 

THE CONTIN ENTAL GAS E N GINE CO., 
No. 231 BROAD WAY, NEW YORK. 

Small Engine Castln2'l. Gears, 
Lathe Tools,Saw Blades, Too-Is 
for Mechanics MachiRists and 
:�:I�eSr:.���(��:��'bt�cl�:: 
The larg-eststock of fine Tools 
in the U. S. Send for price-liSt. 

Till JOliN WILIINSON 00 . • 
68 & 10 Wabash Ave. Chicae:a 

OFFICE OF THE LATE 

MORRELL STORAGE WAREHOUSES, 
3�d ST., CORNElt 4th A VE. 

AS I AM ABOUT RETIRING FROM 'I'HE STORAGE 
BUSINESS. I CHEERFULLY RECOMMEND THE 

Linco ln Safe De�osit CO . 's  
VAULTS AND W A EHOUSE TO SUCH OF MY 
FRIENDS AS DESI FIRST-CLASS STORAGE AC-
COMM ODATIONS. E R  THE 8ETTLING UP OF 
MY AFFAIRS. MY ERINTENDENT. M R. W. H. 
WAYNE WILL BE F ND AT THEIR II' A REHOUSE 
OFFIClj:.,'NO. 4Ii EAST 41ST STREET� .W II ERE ANY 
BUSIN ... SS YOU MAY REQUfRE IN MY LIN E  WILL 
BE PROM PTLY AND CAR1!J FULLY ATTENDED TO. 

VERY RESPECTFULLY. 

J O H N  H .  M O R R E L L. 

H A RTFO R D  
STEA M  B O I L E R  

Inspection & Insurance 
C O M PA N Y .  

The Most Popular Scientific Paper In the World. w. B. FRAN I{ L IN,V.  P res' t . J. M. HLEN, Pres't. 
J. B. PIERCE, See' y .  ESTABLISH ED 1 846. 

� Circulation Larger than all Papers of its Class Combined. 

Only $3. 20 a year, including postage to United States and Canada. 
$4 a year, including postage to all countries in the Postal Union. 

This _Idely cireulated nnd splendldly i l lus
trated paper is published weekly. Every number 
oontains sixteen pages of usefUl information and 
a large number of Origin", engravings of new in
ventious and discoveries,representing Engineering 
Works. Steam MachinerY, Ncw Inventions, Novel
ties in Mechanics, Manufacturesl Chemistry, Elec
tricity. Telegrapby, Photograpny, Architecture, 
Agricultnre, Horticultnr(', Natnral History, etc. 

A ll Clasllles oC Readers find in the SCIEN
TIFIC AMEItICAN a popular rll8'Ume of the best 
SCientific Information of the day; and it ia the fiim 
of the publishers to present it in an attractive 
form. avoiding as much 88 possible ablltruse terms. 
To every intelligent mind this journal alfords a 
constant supply of instructive reading. It is pro-

motive of knowledge and progress in every com
munity where it circulates. 

One copy of the SCIENTIFIC AMERICAN and one 
copy -of the SCIENTIFIC AMERICAN SUPPLEMENT 
(see prospectus below) will be sent for one YPAtr. 
postage prepaid, to any snbscriber in the United 
States or Canada, on receipt of seven dollarlll 
by the publishers. 

Tb e lIaCest way to remit is by Postal Orderz 
Draft, or Postal Note. Money carefully placea 
inside of em'elopes, seourely sealed; and correctly 
addressed seldom goes astray. but 18 at the send
el" s risk. Address all letters and make all orders, drafts, ete., payable to 

MVNN de CO., 261 Broadway, New York. 

... I. ' .... . . , ... _ 

Thll!l fill a distinct paper from THE SCIEN
TIFIC AMERICAN, but it is uniform in size with it. 
every number containing 16 octavo pages. THE 
SCIENTIll'IC A MERICAN SUPPLEMENT embraces a 
very wide range of coqtents, covering the most 
recent and valuable contributions in Science, 
MechaniCS, Arcbitecture, and Engineering from 
every part.of the world. Every number contains 
several illustrations. consisting in part of import
ant engineering works, in progress or completed! 
both at home and abroad, architectnral views or 
and plans of new public buildings, handsome 
dwelling-houses, cheap cottages, household furni
ture, etc. 

Translations from French. German, and 
other foreign journals. accompanied with illustra
tions of Grand Engineering Works;  also of Naval 
and Meohanical construction of magnitude. pro
jected, progressing, and completed, at home and in all countries abroad. 

Tbe most Important papers read at Sclen
tltlc Conventions by the best and lIIost profound 
thinkers, wUl be found in TIlE SCIENTIJ'IC AMERI
CAN SuPPLEMENT. This paper when preserved 
ft.ud bound, forme II most useful encyclopaldia ot 

information, and presents a complete history of 
the prollTcss of the· times in the Scfences, Art.s, and 
Mechanical Engineering. This paper contains no 
advertisements. 

Prlce-$5 a year, in advance ; or one copy of 
TIrE SCIENTIFIC AMERICAN (see prospectns above) 
and one copy of THE SCIENTIFIC AMERICAN SUP
PLEMENT both mailed for ono year for $7, pay
ment in advance to the publishers. Remit by mall 
and address MVNN de CO'l 

Publlsbers Scientific merlca!!! 261 Broadway, New � ork. 
;:F'MUNN & Co. have obtained for their clients, 

since establishing their Agenoy in 1846, more than 
one hundred thousand patents. 

No other Patent Agenoy has better facilities for 
obtaining patcntst trade marks. copyrights, etc., 
quiokly Rnd cheapLY. 

Inventions examined and advice 88 to patent
ability (riven free of oharge. 

Patents obtained In the United states. Canada, 
and all other oountries on the best terms. 

Pllmphlets of information on obtaining Patents ,in this country Imd abroad sent free on application. 

Address JOHN A. ROEBLING'S SONS Manufactur
er�. Trenton. N. J . , or 117 Liberty Street. New York. \vheels and Rope for conveying power long distances. Send for circular. 

KEMP'S MANURE SPREADER, 
Pulverizer and Cart Combi ned • 

�� 
B I L L INGS &. SPENCER C O .  
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