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THE SAWYEB-KAN ELECTllIC LA1IP. 
The practical usefulness of the electric light for illuminat

ing open spaces and wide areas has been amply demonstrated 
by the various devices for using the electric arc already 
widely employed. Hitherto, however, it has not been found 
economical, or even possible, as we understand it, to con
struct a lamp or candle, based on the electric arc, that would 
answer the requirements of ordinary domestic and industrial 
lighting, where a moderate amount of light, well distributed, 
easily manageable, and of perfect steadiness and softness, is 
needed. The electric arc seems, from its very nature, to 
present insuperable obstacles to the economical production 
of a large number of small lights in a circuit ; in other 
words, such lights as we require in our dwellings, offices, 
factories, shops, and the like. And if there were no other 
means of obtaining light from electricity, the probability-of 
the displacement of gas by it, for the purposes of general 
iJlumination, would hardly be worth considering. 

The production of light through the incandescence of a 
pencil of carbon or metal, forming part of an electric circuit 
and highly heate<\..by its.internal-resistance to the passage of 
the electric current, offers an entirely different field for ex
ploration; and though it has long been apparently closed by 
the failure of early attempts to obtain 'an electric light by 
such mea us, the achieved success o� Messrs. Sawyer & 
Man, not to speak of the reported success of Mr. Edison, 
clearly indicates that this is the line along which the practi
cal solution of the problem of household illumination by 
electricity is to come. The lamp, to be described further 
on, lacks only the practical demonstration of its economy by 
protracted use on a large scale, to compel acceptance as a 
succesi.lful solution of the problem. 

So long ago as 1S4&. an American inventor, Mr. King, pa-
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tented here and in England a lamp (said to have been in- drop light. The general appearance of the lamp is shown in 
vented by J. W. Starr) involving this principle. His light Fig. 2 (page 354). The light is produced by the incande
was produced in a vacuum, to prevent the oxidation of his scence of the slender pencil of carbon placed as shown in 
incandescent carbon or metal, and was extremely promising the engraving. The light-giving apparatus is separated from 
for its beauty, brilliancy, and steadiness. But it failed to be the lower part of the lamp by three diaphragms, to shut off 
permanent and economical from various defects and deficien- downward heat radiation . The copper standards lower 
cies, some of which have been removed by the increased down are so shaped as to have great radiating surface, so 
power and economy of modern dynamo-electric machines, that the conduction of heat downward to the mechanism of 
and by recent advances in the art of subdividing the electric the base is wholly prevented. The structure of the base, 
current, but the most of. them by the invent.ions and discov- full size, is shown in Fig. 3 (page 355). No detailed descrip
eries covered by Messrs. Sawyer & Man's patents. tion of this portion will be required, further than to say that 

The eaonomical division of the current, or more correctly the electric current enters from below, follows the line of 
the light produc8d by a single current-popularly believed I metallic conduction to the "burner," as shown by the ar
to be very difficult if not practically impossible-haJ been rows, thence downward, on the other side, connecting with 
successfully worked out by several American investigators_ the return circuit. The light-producing portion is, of course, 
As long ago as 1875, Mr. Moses G. Farmer, now Electrical completely insulated, and also sealed at the base, gas tight. 
Superintendent of the U. S. Naval Torpedo Station, at New- A fatal defect in all previous lamps depending on in
port, R 1.. subdivided the electric current, produced by a candescent carbon has arisen from what haR been called the 
small machine, into forty-two different branches, putting a " vaporizing " of the carbon. This Mr. Sawyer holds to 
light to each branch. Mr. Sawyer's system appears to be be an absurdity, since the carbon is not even fused. The 
able to do the same indefinitely through the maintenance of wastage of the carbon in mercurial vacuums, and in atmo
a uniform resistance throughout the circuit and equal re- spheres of compound gas, is due, he holds, to chemical de
sistances in the several parts of the circuit, as will be shown composition. Many gases, indifferent to carbon at ordinary 
further on. temperatures, attack it destructively at temperatures ob-

The adaptability of this form of electric lighting to the tained in the electric lamp ; and the process is continuous, 
needs of household illumination is indicated in Fig_ 1. The the carbon taken from the burner being redeposited on the 
light produced is pure, strong, and yet soft. like sunlight. It glass case, and the gas left free to continue its depredation. 
is, moreover, steady and cool. It is not influenced by air Mr. Sawyer claims to have overcome this difficulty by his 
currents; and it does not vitiate the air by poisonous pro- method of charging the lamps with pure nitrogen, and by 
ducts of combustion, nor by withdrawing t.he vitalizing oxy- providing for the fixing of any residual oxygen left in the 
gen. The lamp takes up less room than the glass shade of lamp. In this way an un wasting carbon is secured. An
a gas jet, and no more than the chimney of an oil Jamp. To other stumbling block on which other workers in this field 
a limited extent, also, it is portable, and may be used as a [Continued on page 354. ]  
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THE UTILIZATION O� PETROLEUM:. I paratus, though it consists simply of a cellular tier of fir� 

In an article on the outlook in the petroleum region, a bricks placed on end and having a horizontal thickness of 18 
late number of the Petroleum Reporter says: " When we see i inches Within these cells the combustion begins. 
Europe so stocked and filled with the' product that the values I From a tank placed in any convenient position the pump 
have gone below any point heretofore reached within the ' draws the petroleum, and forces it, at about 10 lbs. pressure, 
history of the trade, and when, in addition to this, we see a into the vapor generator in a very slender stream, where it 
greater activity in the producing region than has ever before � flows downward in a thin layer, dropping from shelf to 
been known to continue and enlarge the over-production, it : shelf. It thus meets the opposing current of superheated 
is little less than absurd to hope for any result except bank- I steam which passes upward from the superheater ; thence 
ruptcy to the producer. " I the combined vapors or gases pass through a pipe to the 

O. D. MUNN. A. E. BEACH. With home and foreign markets filled to repletion ; with, mixing chamber to receive the required amount of air, and 
------ --- -'-- an increasing production both here and abroad ; with the! from this into the cellular combustion chamber. where be-
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creased production, and defeat the desired object. of this fuel, the pump is fitted with what is called an equal-
cover. uniform In size with SCIENTIFIC AMERICAN. Terms of subscription 1 A remedy for these conditions cannot be found in a day ; izing valve, which absolutely regulates the flow of the oil for SUPPLEMI·:NT. $3.00 a year, postage paid, to subscribers. Single copies h '11 d b 1 • f l ' I 
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Combine.l Rate". -The SCIE"TIFIC AMERICAN and SUPPLEMENT The producers and holders of petroleum have for years I surmountable obstacle between the generator and oil tank 
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.... te d l  tt '-hate given too little attention to the possible ways of dis- Ion the oil feed pipe and on the generator serve to give fur-e sa es way 0 remi IS y ra I pos a or er,orre6 .. 8 re e er. . i Address MUNN & CO .. 37 Park Row. N. Y. posing of it. New applications, new uses for the product, . ther security in the manipulation of the apparatus. 
Selentlfic AlDerlcan Export Edition. are imperatively necessary to restore a healthy tone to this I Success in this direction rests upon clearly defined general 

�he �CH'NTIFIC AMERICAN Export Edition Is a large and splendid peri- industry. Some plan must be discovered by which the con-

I 
principles, which, in this instance, are well understood and

, odlCal, Issued once a month. Each number contains about OIl e  hundred I sumption shall be made to keep more even pace with the applied ' and the result offers to oil producers an exter.piY!' large quarto pages. profusely illustrated. embracing: (1.) Most Of the , . ' . . 
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troleum, in iron working, removes 'the contaminating sul
phur and phosphorus more thoroughly even than the Sie
mens gas process, 

These advantages, then, which petroleum possesses over 
coal, must inevitably draw its producers and the iron manu
facturers into closer relationship, where they will be mutu
ally dependent and of mutual benefit to each other. But as 
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monstrate in open competition that they can manufacture 
and sell a better and cheaper iron than can in any other 
way be produced. 

A petroleum furnace, to work successfully, should be so 
constructed as to secure intimate mixture of the gases, com
plete combustion in the body of the furnace, and a supply 
and pressure of the incandescent steam, air, and oil adjusta
ble to the varying working conditions. 

Above all others thus far brought to our notice the Eames 
furnace seems to possess these requisites in a superior de
gree ; the shape of the body of the fnrnace differs but little 
from the ordinary iron furnace, but in place of the fire place 
and ash pit are a vapor generator, a superheater, a mixing 
chamber,and a combustion chamber, while in close proximity, 
as a very important part of the apparatus, is a small force 
pump. The superheater is a double casting, inclosing the 
fire, so chambered that the steam which enters it is brought 
in contact with ample heating surface before passing into 
the vapor generator, about 150 pounds of coal per diem 
being used in this. 

The vapor generator is a cast iron vessel of about 18x30 
inches internal dimensions, placed over the superheater, and 
containing a number of shelves or plates set one above an
other, projecting alternately from opposite sides. Next in 
order is the mixing chamber, where the steam and oil vapors 
are mingled with the proper amount of air ; and beyond this, 
occupying the place of the usual bridge wall, is the com
bustion chamber, which is an indispensable part of the ap-

THE WASTAGE OF CARllON IN ELECTRIC LAMl'S. 

One source of failure in electric lighting by the incandes
cence of carbon in a vacuum, or in an atmosphere furnish
ing no recognized supporter of combustion, has been the 
gradual wasting of the carbon, due to volatilization accord
ing to received explanations. 

The electrical inventor of the Sawyer-Man lamp says 
that this explanation is erroneous ; there can be no volatiliza
tion under the circumstances, since the carbon is not fused. 
The wastage is due, he says, entirely to a process of decom
position and recomposition, the smallest trace of any sub 
stance capable of uniting with the carbon at the high tem
perature of the electric light sufficing with time to destroy 
the incandescent carbon. Thus in a lamp globe charged 
with carbonic CO or CO" the gas is decomposed, the car
bon deposited on the cooler glass, and the oxygen left free 
to attack the carbon ; and this "circular " process goes on 
so long as the light is kept up, the minutest trace of oxygen 
sufficing to destroy any mass of carbon. 

In the course of extended experiments Messrs. Sawyer &; 
Man claim to have positively awertained that sulphur and 
phosphorus are equally as destructive of the carbon burner 
as oxygen ; that chlorine is fatal to it, and hydrogen ; and 
that any compound gas whatever, even in the smallest quan
tities, is sure destruction to carbon under such conditions. 
The only gases that will not combine with carbon are pure 
carbon and pure nitrogen, singly or together. The Sawyer
Man lamp is filled chiefly, Mr. Sawyer says, with pure nitro
gen. Yet there is also a portion of pure carbon gas. The 
secret of the preparation he does not reveal. 

...... 
VENTILATION OF VESSELS. 

Medical Inspector, Thomas J. Turner, U. S. Navy, a 
member of the board appointed to consider and report a 
plan for the better ventilation of the vessells of the navy, 
has reported in favor of a modified form of the Napier sys
tem. Next to securing a larger supply of pure air. Mr. 
Turner insists on drier air. The unwholesomeness of the 
air of the berth decks is increased by its excessive humidity, 
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which has its origin almost entirely in the daily water soak- the method of its preparation. These carbons whiten with 
ing routine which exists in the service. He says: protracted use, and also increase in hardness; they appear to 

" If tbis routine washing, holystoning, wiping, clamping, have been originally formed at a temperature approaching 
scrubbing, etc., is meant for cleanliness, an obvious infer- fusion. 
ence therefrom would disrate the Augean stables from their I Before proper means for regulating the current to the 
billets as the pre·eminent examples of filth, and our vessels lamps were devised it was no infrequent thing for a lamp to 
would be promoted to that unenvied rating." come to grief through an excess of electricity. In such cases 

The berth decks should be kept dry, and the seamen sup- the carbon pencil would soften and double up by its own 
plied with wholesome air; in this way two of the most po- weight. In a note with reference to such accidents Mr. 
tent of disease producing agencies of ship life will be re- Sawyer writes us as follows: "Professor Barker, of the 
moved. University of Pennsylvania, assured me that I was the first 

... I . , .. to have fused carbon. If this is so, I can assure you that 
THE LARGEST CASH VAULT IN THE WORLD, nothing is easier. If the carbon pencil cannot chemically 

Thc new bullion vault for the Sub-treasury, corner of combine with the atmosphere contained in the globe of our 
Nassau street and Wall street, New York, is said to be the lamp, when too much current is given it, it must either 
largest of its kind in the world. It is situated in the west burst or fuse; and it never bursts." Whether the fused car· 
basement, immediately under the coin room, with which it bon could be made to crystallize as diamond, Mr. Sawyer 
is connected by' an iron stairway and an iron elevator, does not pretend to say; one thing, however, is certain, a dia-
worked by hydraulic pressure. mond so formed would cost aU it was worth. 

The vault is surrounded by a granite wall seven feet thick, ••• , • 
with an inner wall, roof and floor of iron and steel, between ALUX IN BAXING POWDERS, 

two and three inches thick. It is entered by two stout iron To the Editor of the Scientific American .-
doors, each of which has two combination locks; the outer Prof. Henry A. Mott, Jr., in your issue of November 16, 

doo!' being also guarded by a chronometer lock. The un· ,has favored the readers of the SCIENTIFIC AMERICAN with 
loeking of either of the combination locks opens the door, an interesting article on the above subject. 
two being used to prevent the trouble liable to occur through i T�e large and widespread use of baking powders as sub· 
thc derangement of a single lock. The vault is 48 feet long stitutes for yeast in various kinds of cookery renders this 
by 28 fect wide and 12 feet high; and is divided into several question onc of interest and importance to every one. 
compartments by iron railings. It cost about $25,000. As a matter of fact, however, your former correspondent 

... I . , .. has put the subject in a more formidable shape, and has 
INCREASING TRADE WITH CHILI. given your readers a greater "scare" than the actual facts 

Through tbe efforts of Postal Commissioner Fralick, the of the case will warrant; and as the question is one that is 
attention of the merchants of Chili has been called to the sure to excite more or less discussion in your columns, a 
vast manufacturing resources of this country, and an en- little chemistry on the subject here may not be amiss. 
couraging impulse has thereby been given to this depart- No one will deny for an instant that alum by itself has a 
ment of our exporJ trade. ACCOf'ding to the Philadelphia powerful effect upon the membranes of the human system. 
Record, a mcmber of a large Valparaiso firm having a branch If he has any doubt on the SUbject, let him taste a minute 
house at Hamburg, Germany, was induced by Mr. Fralick particle. Even when taken in the smallest quantities-so 
to visit Philadelphia, where, after an inspection of a large small that it cannot be tasted in the bread-it may be more 
number of industrial establishments, (\I'ders were left for or less injurious, especially when taken successively for a 
nearly $100,000 worth of goods. November 18, the first in- continued period, as would be the case with the daily custo· 
stallment of these orders was carried out by a Swedish bark, mer of any baker using it. The behavior in this way of 
whose manifest showed, among other goods, 104 cases gal- mere traces of various salts upon the system is well illus
vanizcd and corrugated iron, 3,341 bars and 204 bundles bar trated in the case of drinking waters, as almost every one 
iron, 834 kegs nails, 309 b'ars cast steel, 14 cases saws, 2 cases has experienced in the change of water involved in traveling, 
hardware and tools, and 68 dozen shovels. She also bas on visiting summer resorts, etc. 
board, 4 bales drygood3, 1,000 gallons refined oil, 330 tons The presence of alum in bread, therefore, cannot but be 
bituminous coal, 12 gross chains, 100,000 feet of lumber, 12 open to objection. 
gross hats, 100 dozen mining sledges, 125 dozen brushes, and The presence of alum in baking powders is a question al· 
22 cases Vienna bread. together different; a point which seems to be overlooked in · I.e. nearly all articles on this subject. 
AMERICAN �ONTRm�TIONS TO MODERN ARTILLE�Y. The second active ingredient in baking powders is bicar-

In a �ery tlmely artIcle on th� weakness of the Umted bonate of soda, generally present in quantities equal in 
States In the matter of heavy artIllery, the Army and Navy weight to the alum present (as shown by Professor Mott's 
G�zette remarks that although miserably' �rmed, we have t�e I analyses), skIll to make. the b�st ?,uns, and our citIZe?S have c�ntnb. Alum being a salt with an "acid reaction" (to speak techuted the leadmg prInCIples of gun constructIOn 011 WhI:h all nically), acts on the soda in the same way that a free acid 
��deru E�ropean s!stems are based: In proof of thIS po- would. Both the soda and alum are completely and entirely 
sitlOn the Journal dlscus�es at conslderabl� .length the a�- dcstroyed as such, the results of the reaction being: 
vantages of the AmerIcan system of nflIng, Rodman s 1. Carbonic acid gas' the agent that causes the bread to 
pressure gauge for gunpowder and the influence it has had· " rise." 

, 

on powder making and gun construction, the advantages of 2. Sulphate of soda. 
expanding projectiles, and the chambered gun, all of which 3. Precipitated and insoluble alumina. 
have bcen appropriated by European nations; and then goes None of these three have any more resemblance to alum, 
on to say: "It is rather startling to see the skill of one na- in their appcarance or behavior, than they have to quinine, 
tion so deftly appropriated by others, and the first nation sugar, or common salt. 
neither keeping the skill within its own territory nor appar- One might as wellsuppose that because caustic soda (bet
ently caring to keep pace with modern progress. There ter known as "concentrated lye") is a powerful and strong 
necd bc no foreign military attaches at Washington, because alkali, therefore soap, which is made largely from it, would 
our inventors seem to get away as fast as possible and sell be a dangerous article to have about on our washstands. 
everything valuable to foreign governments." Or that because muriatic acid is a very disagreeable and cor-

H the United States do not take steps to put our coast rosive acid, therefore common salt (which can be made 
citics in a proper condition of qefense, the Jou1'nal insists from it and the above caustic soda) should be banished from 
wc shall not only remain as we now are, unwarrantably ex- our salt cellars. 
posed to attack, but in a little while everything that we have But we have not yet reached the root of this matter. The 
invented will come back to us with a foreign name. question still to be settled is: Have these three resulting 

"Our mammoth powder will become ' pebble,' and per- compounds in the bread any action upon the system, and if 
forated cake be known as 'prismatic;' our pressure gauge as so, of what nature is their action? 
a 'crusher gauge,' and the Hotchkiss case shot be credited As already stated, the results of the reaction are (1) car-to Colonel Boxer. Professor Treadwell's system of gun con- bonic acic, (2) alumina, and (3) sulphate of soda. struction, of 1840, is known as Armstrong's, of 18..'16, but no The first is, of course, the same as the carbonic acid from 
one �as scen Armstrong's patent for i.t. Krupp has ap- yeast, or from any baking powder. 
proprmted the Broadwell . system bodIly, and Eastman's The alumina is a white, gelatinous, insoluble substance, slottcd screw breech plug IS known as the French breech which is scarcely if at all dissolved by the weaker 'd 1 d' T R . . " 

aCI B, oa lllg gun. he USSIan gover�ment . bmlt a great especially after having been heated, and WOUld, therefore, foundry at Perm .to carry out Ro�man s �esigns on a large I most probably pass through the system, unaffected by the sca�, and t�ok hIS powder and hIS expe�Ience along. Mr. juices of the stomach, as a simple inert substance. The S. . . Dean Invented a method of mandrelmg bronze guns by total amount present is about one-tenth of one per cent. of whIch stren�h and hardness are greatly increased, and two the weight of the bread. years after hIS patents were taken in Austria, his gun was The sulphate of soda has precisely the same action upon brO\�ght there a� the l!chatius gun. an? a vast achievement. the system that the Rochelle salt resulting from the cream TheIr whole artillery IS armed WIth It. Mr. Parsons has of tartar. baking powder has. With this exception, that the shown how the strongest guns may be made with steel tubes former is somewhat stronger in its action both belonging and cast iron exteriors. Mr. Hotchkiss has gone to France to the class of bodies known as "purgative� " * and es�ablished a large factory near Paris, where he has very So that it may be truthfully and conscientiously stated extenSIve orders, and has become, in his line, the main reli- that whatever effect a .. cream of tartar" baking powe ance of the French government." have upon the system, an " alum" baking powder wil� ::-.... t. �., 
THE FUSING OF CARBON. wise have, only in a somewhat higher degree; and that 

The carbons of the Sawyer-Man Lamp present several pe- alum in bread: and �ulphate of s�da ia. biscuits, are two 
culiar features, notably a bright gray metallic luster, and utterly and entirely dlffe�e_ n�t-,q�u�es�t�lO�n� s-,- . _______ _ 

extreme hardness. The inventors found existing carbons to I * See United States Dispensatory. '!'he small percentage of sulphate of 
be insufficiently homogeneous and liable to disint t' ! potash, or cf a�monia, p�sent (according to whether the alum nsed Is pot. . '  egra IOn , ash or ammoma alum), WIll not alter the resule. The potash salt Is also a by heat; so they deVIsed the new form, but do not disclose' mild purgative. The action of the ammonia sulphate is not given. 
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It is frequently the case that many inventions and new 

articles of commerce, although possessing much intrinsic 
value, have to come in contact with popular prejudice or a 
sort of "orthodox" scientific opposition, resulting from a 
mistaken or partial view of the question. 

Such was thc case with artificial butter, and also with the 
much discussed "carbonic oxide" in water gas. It appears 
to me that the subject of this article is a chip of the same 
block. 

It seems hardly a compliment to the common sense of our 
American manufacturers, that they should be credited with 
putting forth an article used almost daily in many house
holds, that has properties so virulent and effects so injurious 
as the "popular" view of this subjcct would lead us to 
suppose it possesses. Yours, etc., 

Phila., Pa., Nov. 9, 1878. HENRY PEMBERTON, JR. 
[In the article referred to by Mr. Pemberton-an article, 

we may add, evidently written by Dr. Mott in the interest 
of the .Royal Baking Powder Company-the writer was 
Clearly at fault. Finding alum in the baking powders 
named, Dr. Mott leads the reader to infer. that there must 
be alum in thc biscuits made therewith. This inference, as 
Mr. Pemberton shows beyond a doubt, is altogether wrong; 
the chemical process of baking causing the total disappear
ance of the alum as such, the resulting compounds being 
either wholesome or inert. The certificate of Professor 
Doremus, given below, shows that biscuits made with the 
Dooley Baking Powder, and presumably also with other 
powders of the same kind, contain neither alum nor any 
other dcleterious substance. Moreover, the manufacturers 
of Dooley's Baking Powder inform us that the alleged 
analysis of their powder, given by Dr. Mott, does not 
correctly represent the composition of that article. 

Those who know the gentlemen in question will not need 
to be told that they would not be guilty of making and sell
ing for public consumption an article either adulterated or 
InJurious. The whole matter, indeed, seems, on examina
tion, to resolve itself into a rivalry between different meth
ods of producing baking powders; and in lauding one form,
at the expense of another equally wholesome, Dr. Mott, we 
fear,lays his communication justly open to the criticism in 
thc letter of our Colorado correspondcnt printed herewith. 
-EDS. SCI. AM.] 
Dr. Doremus' OpinIo n oC the Dooley Baking Powder8. 

BELLEVUE HOSPITAL MEDICAL COLLEGE, } 
New York, November 15,1878. 

This is to certify that I purchased of Mr. S. H. William
son, 26 Broadway, a can of "Dooley's Baking Powder;" 
that I had biscuits made therewith; that I have analyzed the 
same; and that they do not contain alum, or any other de-
leterious substance. R. OGDEN DOREMUS, M.D., LL.D. , 

Professor of Chemistry and Toxicology in the Bellevue 
Hospital Medical College. 

Alum In Baking Powders. 
To the Editor of the Scientific American .-

In your issue of November 16, Henry A. Mott, Jr. , pro
fessedly for the benefit of the "dear public," gives an 
analysis of four different makes of baking powders, and re
commends the use of only one (the Royal), whereas he 
claims to have analyzed forty. two different kinds, 50 per 
cent of which he says contain deleterious substances. Now, 
why, if Mr. Mott is so zealous for the public good, could he 
not have given the whole forty-two analyses and left out a 
little of his elucidations ? It would have taken up very little 
more space in your columns, and would have looked less 
like an advertisement of the Royal Baking Powder. 

Now, I do not doubt that the analyses given are correct, 
otherwise he would not have dared to publish them, but in 
justice to all manufacturers and the true good of the public, 
let us have the full list. PRO BONO PUBLICO 

Boulder, Col., Nov. 14, 1878. ........ 
A Golden J.U:eteorlte. 

The Yuma (Cal.) Sentillel describes as II. "meteorite" a 
specimen lately picked up in the Mohave desert and brought 
to ]'ort Yuma. According to the Sentinel, "it weighs about 
a pound, and carries free gold, of which nearly a dollar ap
pears on the surface. It is not magnetic, and has success
fully resisted simple and compound baths of acid. In this 
respect it resembles specular iron, but in no other. One of its 
surfaces shows a fracture that reveals a crystalline structure, 
the color of which is a steel gray, tinged with yellow. It has 
defied the best cold chisels in the blacksmith shop, and has 
not broken or chipped under heavy blows. If its composi
tion can be imitated it will produce the hardest and toughest 
alloy known." ----------�. __ 'h.�'� .. __ .-----------

'Utilizing Old Ralls. 
A new use for old rails is being put to practical test at the 

workshops of the Prince Edward's Island Railway Com
pany. The plan of the bridge is a lattice girder, 31 feet 
span. The top chord is formed of three rails laid parallel; 
the bottom chord is formed in like manner, the lower rails 
being placed in an inverted position. The diagonal bracing 
is formed of short pieiles of rails, bent at the upper and 
lower ends, and twisted with a half turn in the middle, so 
as to cause the flanges to come in conjunctioJ with the 
flanges of the top and bottom chords. The fiangei are then 
riveted together with % inch rivets. At each place where 
the braces and counters meet the chord a � inch iron plate 
is introduced, which binds the three rails of the chord to
gether. The rails used are 40 lb. iron of the Sandberg 
pattern. 
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THE BAWYER·)(AN ELEOTRIO LIGHT 

[Contin ued from first page. ) 
have come to grief, has been the crumbling or disintegra
tion of the carbon l'urner, due to sudden heating when the 
lamp is light.ed. This is avoided in the Sawyer-Man lamp 
by an ingeniously devised switch, shown in Fig. 4. By 
this means it is impossible to turn the current on or off sud
denly, to the disruption of the carbon. This, however, is 
not the only nor the chief advantage of the switch. It is, 
indeed, the key to the entire problem, the indispensable con
dition, Mr. Sawyer holds, of practical electrical distribu
tion. 

It is well known that an electric current will exactly and 
readily divide among circuits of equal resist , 
ance. Accordingly, if the resistance of a sub-
circuit be maintained constant, no matter 
what may be going on in it, whether a 
lamp is not lighted at all, or lighted to a mere 
taper, or to any intermediate stage up to full 
brIlliancy, it is obvious that no other lamp or 
lamps in that circuit will be affected. The 
operation of the switch, in securing such uni-
form resistance, is shown in the accompany-
ing dIagram, Fig. 5 (page 855). 

The lamp has, let us say; a resistance of 
0 '95 of an ohm. Therefore if one lamp is 
out there should be a resistance of 0 ·95 of an 
ohm in its stead. This is the shunt resist
ance, B. The current enters at the " +  " 
point, and leaves at the " - "  point. The 
contact piece, A, bearing upon the two studs, 
1, 1, all the current passes out by way of B. 
When A is moved to the studs, 2, 2, the cur
rent divides, M going through the lamp, the 
other % b�ay of B, and' tlie resistance of 
the combined circuit is 0 '311+0'95=1 '26i in 
the shunt ; and l '9+0 '3S+25i+18lr-tO'07l11+ 
0 '061+(the lamp) 0 '95=3'8. The resistance of 

th . 't ' th f 1'26 2-3 v S.8, 
0 95 f e cIrcllI IS, ere ore, 1:26 2-3+3'8 = '  0 an 

ohm, and so on. In short, the resistance of 
the circuit is constant at 0 '95, no matter what 
may be the change in the proportion of the 
current given the ·Iamp, as may be seen by 
making the required calculation for each pair 
of studs. The varying resistances required 
to give the best effect have been worked out 
by practical trial. The effect of M the cur
rent throu!¥! the lamp is to make the carbon 
a dull red. On studs 3, 3, one half the cur
rent passes through, and the carbon becomes 
a bright red. On studs 4, 4, the lamp gets % 
of the current, and becomes white hot. On 
5, 5, the lamp gets % of the current, and be
gins to assume the intense limpid incande
scence of the sun ; and the light increases ra
pidly with subsequent changes until the whole 
current goes through the lamp. 

Thus it is seen that the greater part of the 
illumination is the product of a small part of 
the current. When the light is well on, a very 
slight increase in the current increases the 
light enormously. It is here that the great 
loss occasioned by dividing a fixed current 
among several lamps finds its explanation. A 
current that suffices in one lamp to produce a 
l ight, say of 100 candles, will, if divided be
tween two lamps, give in each perhaps no 
more than 10 candles, or even 5, making a 
loss of 90 candles in the sum total. But 
if the current be doubled, each lamp will give 
a light of 100 candles, and the sum total will 
be 200 candles instead of 10. Havingbrought 
a candle or a system of candles up to the 
point of feeble incandescence, a (proportional
ly) small addition to the current will make 
them all brilliant. If at 6,000· Fah. a given 
carbon will produce a light of 3 caudles, at 
12,000· it will give 9 candles, and at 24,000· it 
will give 81 candles ; the illuminating power 
increasing with vastly greater rapidity than 
the temperature. 

The wires supplying the current may be run 
through existing gas pipes, each lamp being 
provided with a switch placed conveniently in 
the wall ; and by simply turning a key the 
light is turned up or down, off or on. So 
long as the house is connected with the main 
it makes no difference to the producer whether 
all the lights are on or off, since the resistance 
of the entire (house) circuit must be over-
come ; though it will  to the consumer, since a 
meter records the time that each lamp is on, and the charge 
is rated accordingly. If the Dynamo-Electric Light Com
pany can supply the illuminating force so cheaply that the 
constant and brilliant illumination of all the rooms of a 
house can be secured at no greater cost than the partial and 
intermittent illumination now had from gas, it is obvious 
that the electric light will score an important point. The 
cost of lamps and switches, it is claimed, will not exceed 
that of gas fixtures. 

The meter above referred to is shown in Fig. 6. It is a 
simple clock arrangement, with an attachment designed to 

J titni·ifit !mtritlu. 
throw the dial hands into connection when a light i s  on. 
From each switch a pair of conducting wires are run to op
posite studs on the wooden disk shown at the top of the fig
ure. When no current passes through the lamp the revolv
ing spring shown in front of the studded disk turns without 
making any record. When the current is on, one electric 
connection at each revolution is made through the pins as
signed to the particular lamp, the armature of the magnet is 
moved, and the recording wheel is advanced one notch. 
This meter does not measure the quantity of electricity 
passing, but only the time a lamp is on. If two or any 
larger number of lamps are on, an equal number of connec
tions are made at each revolution of the wheel, and the 
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THE SA WYEB.·IlAN ELECTRIC LAMP. 
record wheel is advanced to corre8pond. This registration 
is, of course, a mere matter of business detail. In view of 
the well-founded popular dislike to p:as meters, however, it 
would seem to be desirable to dispense with such devices 
entirely ; and the nature of electric distribution appears to 
favor other and less objectionable modes and means of de
termining the fiftancial relations of producers and con
sumers. 

Figs. 7 and 8 indicate the method proposed for general 
distribution. Wher� the main is tapped for a sub· circuit, a 
shunt is introduced so as to throw so much of the current 

as may be needed into the derived circuit. The resistance of 
say 100 added lamps will be about 100 ohms. By giving to 
the shunt a resistance of one ohm, Th of the current will 
be diverted, and the lamps supplied. When a large number 
of lamps are required in a circuit, a combination of the 
two plans indicated is employed. 

The diversion of any portion of the electric supply into an 
added circuit, whether one house or a group of houses, neces
sarily increases the aggregate resistance of the electric district, 
and calls for more work from the generator. To meet such 
contingencies automatically, Messrs. Sawyer & Man have 
invented and patented a regulator, which responds instantly 
to any increase or diminution in the demand, thereby secur-

ing an absolutely unifonn volume of cur
rent. 

This regulator so controls the steam or other 
power actuating the generator of electricity, 
that the amount of power supplied is increased 
or diminished in exact proportion to the de
mand, either by changing the volume of 
steam produced, or by coupling on or detach· 
ing different generators or parts of a single 
generator in circuit. 

With regard to the cost of this mode of 
electric lighting no positive figures can be 
given. It is claimed to be entirely demon
strated that one horse power will give by the 
Sawyer-Man system of incandescence a light 
of 30 five foot gas burners an hour. Where 
large powers are employed the cost of steam 
power, every item included, is commonly 
rated at one cent per horse power per hour. 
The cost of 150 feet of gas at New York rates 
is 41 cents, which would make the gas over 
forty-fold dearer than the Sawyer·Man light. 
Mr. Sawyer does not stand on this estimate, 
however, holding that even if the electric 
light should prove iu practice on a large 
scale to be ten times as costly as calculation 
indicates, it will yet easily compete with gas, 
the light furnished heing so much better and 
purer. 

It is promised that facilities will soon be 
offered for the photometric test of a large 
number of lights, in a circuit, with dynamo
metric tests of the power employed in gene
rating the electric supply. This, as already 
noted, is all that the system lacks to prove it
self an accomplished economical fact. 

.. � .  
NeW' Inventions. 

Mr. Austin Connelly, of Hoboken, N. J. , 
has patented an improved Faucet and Bush
ing, which consists of a faucet provided with 
a flanged nut for locking it into a permanent 
bushing screwed into the head of the cask or 
barrel, and a piston for removing the plug 
from the bushing, and other details of con
struction which cannot be fully explained 
without an engraving. 

An improved Furrow Gauge Staff for Dress
ing Millstones has been patented by Mr. H. 
D. Altfather, of Maquoketa, Iowa. This in
vention is intended to provide, for the pur
pose of gauging the furrows of a millstone, 
an improved gauge staff by which all the fur
rows may be quickly gauged, and then cut 
exactly alike in width and depth. 

Mr. Michael Dillmeier, of Dobhs Ferry, N. 
Y. , has patented an improved Cigar Sl itter. 
This is a simple and convenient pocket in
strument for making a longitudinal slit in  the 
mouth end of a cigar a little distance from 
the point, for making vent for the smoke. 

An improvement in Packages for Bleaching 
and Packing Rosin has been patented by .Mr. 
Addison D. Cutts, of Screven, Ga. This is 
a bilgeless barrel or package consisting of two 
longitudinal independent semicircular wooden 
sections, having semicircular end heads, and 
secured together by end hoops. 

An imprl)ved Self-Feeding Water Trough 
has been patented by Mr. Alvin M. Brown, of 
Nettleton, Mo. This apparatus is so con· 
structed as to keep a trough or tank supplied 
with water automatically for watering cattle 
for railway uses and other purposes. 

Mr. John L. Nothaf, of Denison. Texas, 
has patented a Riding Saddle having an im
proved saddle tree, dispensing with the leather 
straps hitherto required for the girth-rigging, 
and affording a stronger and more durable 

rigging, that leaves the top and sides of the tree perfectly 
smooth. 

An improved Harness Pad has been patented by Mr. A. L. 
Johns, of Fort:" Wayne, Ind. This pad has several novel 
features and is easily manufactured. 

Mr. George W. Hooker, of Grand Rapids, Mich. , has pa
tented an improved Sled Brake, by which the sleigh may be 
fully controlled, as the brake is reauily applied to the ground 
and taken off as requirea ; and the invention consists of ful
crumed dogs that are operated by a crank shaft and hand 
lever arrangement. 
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An improved St.eam Cooking Apparatus has been patented and, indeed, there seems to be nothing but time and oppor

by Mr. Martin Curtin, of Houston, Texas. This is an im- tunity needed to demonstrate that the United States can 
provement in the class of culinary apparatus in which the grow all its beverages and its condiments, and produce, with 
heat of steam in pipes or tubular jackets i8 made to cook its varied range of soil and climate, all of the staple luxuries 
food without the direct action of fire by radiation, conduc· as well ItS the staple necessities of food. It seems likely that 
tion, or convection. the grave problem of overproduction in mechanical indus-

Mr. Joseph R. Morris, of Houston, Texas, has devised an tries will be settled in this way and no other. No man can 
improved Table, designed wear seven shirts at once nor warm himself at seven fires, 
to be heated by steam to nor run his locomotive on seven rails. but when all the sur
keep the meat and other plus shirt makers and spinners, miners and manufacturers 
articles at the proper tem- get to work on the soil, on the French system of high culti
perature. It consists more vation in small plots, when these begin to raise their own 
particularly in an arrange- coffee and chocolate, oil and wine, raisins, silk and sugar, 
ment of the steam heating tea and molasses. in proper localities, as well as their own 
apparatus that will admit pork and beans, potatoes and mutton, cheese, wool, corn, 
of its application to dining h �mp, and chickeD8, they will have at least enough to satisfy 
tables, and will allow the the appetites of their familits and their need of exchange. 
plates of the diners and Food is the first necessity, then clothes, shelter, and fuel,and 
such of the dishes as may the folks who raise their own food are secure that far . .  It 
be desired being kept at will be a long time before this country sees an overproduc
the required temperature, tion in all kinds of food. There are not enough oranges 
without neeessitating the grown in Florida until they can be sold as cheaply in Minne
heating of all the articles apolis as they now are in Philadelphia, and when the money 
on the table. that is now sent abroad to buy silks. and coffees, and teas, 

An improved Buckle is. distributed among cultivators at home, the Grangers can 
Tongue Cover for Har- aff�rd t.9 subsidize and extend the railroads, instead of cut
ness has been patented by ting tfleir throats. The country is like an overgrown boy in 
Mr. Marshall R. Dowlin. some respects of population ; the jacket and trowsers of a 
of North Adams, Mass. few years back will not cover its robust proportions, and the 
The buckle tongue guard ()ld industries that held the population busy, cotton, woolen, 
is made of one piece of iron , and the few staple foods, are showing all their seams 
leather, provided w i t  h strained to the utmost to maintain their laborers. What is 
two loops on the same needed is not to patch the old jacket, but to put the nation 
side, and connected by an I in new clothes that will hold it, with more breadth of cut 

THE SWUCR. intermediate strip. and amplitude of pattern , and the agricultural industries, in 
Mr. Peter Nussbaumer, wider range, offer this room to grow and spread in. 

of St. Louis, Mo. , has patented an improved Vent Spike In a country less favored than ours, where the range of soil 
and Valve for Beer Barrels_ This is a device for piercing and climate limits the farmer and planter to a few products, 
the bungs of beer barrels. etc. , for the 'purpose of admitting emigration has been the one answer of England, and high 
air to the interior, to allow the liquid to be drawn off at the cllltivation that of France ; but the United State8 is limited 
faucet whcn the pressure of the gas III the �arrel is not sufti� to neither, although it may find a hint in both; It must be 
cient to cause the liquid to flow. that the overpopulation of some cities and .dj.stricts must 

• I • •  .. emigrate, not necessarily to far distances, but to such small 
Simultaneous Inventors. farms or plantations as will furnish first their food and 

The Philadelphia Ledger thinks that inventors need not afterwards their other needs. 
be jealous of rival discoverers, and suggests what we have It would be a confession of weak intelligence and of little 
often seen in our long experience with this 
class of persons, that the same inventions 
often emanate from different sources about 
the same time. The editor says : 

" The discovery of discoverers is a wen
known stage in the process of making public 
any new invention. From the statue to 
, Ether ' on Boston Common, which is 
popularly supposed to represent your choice 
among the men-one, both or all of whom 
gave the world its great anresthetic-down to 
the rivalry of carbon button makers, Edison 
and Hughes, over the microphone, an instru
ment which has magnified in its own way the 
small proportions of the disputed point, even 
to the active Miss Hosmer herself, who has ::. 
furnished motives for t.wo claimants to an-
nounce themselves, whatever may be proved 
of the dynamics of her magnet, there need 
not always be suspicion of anything more 
than simultaneousness in honest claims. The 
air is charged with electric and magnetic 
hints, and, while so many minds are quick 
at seizing and following these. the wonder 
is not so much in the plurality of claim
ants, but rather that a discovery ever an
nounces its!llf in singleness, when in work-
shops and laboratoriea patient investigators, to all of whom faith for !thy appreciable number of people in the United 
the same appliances are open, are making good use of the States to assume that s dead lock was reached in industrial 
world's sum of knowledge. Mr. Gary, of Boston, however, development solely because the tremendous development of 
who also has been prospecting in the magnetic field, and mechanical industries has outgrown and left behind all 
has been working ten years over it, has the manliness to say others and has outstripped the present needs. With the 
there may be other ways of arriving at his conclusion (that I magnificent undeveloped resources ofthe country, after the 
force and motive power may be produced from permanent inevitable pause of amazement and relaxation that we have 
magnets, with or without the aid of an electric battery) ; passed through, there must be a redistribution and a readjust
but that, if Miss Hosmer has 
made the discovery in his 
way, and before he did. he is 
ready to take a back seat. 
If she ha.� made it later, 
but in a better way, his dis
covery will yield in competi
tion to hers ; if by an equally 
good though different road, 
there is room enough in the 
world for both of them. 
This has a refreshing sound 
ab0ut it, in contrast to the 
shrill warfare which some 

REST':'� 
.950FAN OHM 

/ .9  

5. 

PRINCIPLE OF SWITCH. 

I J  16 

355 
teach the future farmers and planters the practical science and 
the theoretical also of agriculture. If a certain proportion 
of the population is to be occupied in this industry, it is 
wise not to spend time over logarithms or steam engines, 
but over the chemistry and the art of farming. It is just as 
well to take a broad look while we are about it, and if there 
are too many men now at work in the mines and factories 
and railroads, why set all the boys to learn how to make 
iron, and to make surveys, and study the mechanical in-
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dustries and handicrafts ? Some of these at least should be 
learning in the direction of the future, rather than of the 
overgrown present. But every farmer is the better for learn
ing how to handle tools, and, so far as the industrial train· 
ing is applied towards manual deftness, it can be the foun
dation for the farmers too. From the standpoint of the pub
lic schools, as well as the labor market, it is wise to con
sider all these things. 

----------__ 4�1�.H. __ .. -----------
New Mechan ical Inventions. 

Mr. Thomas Dehart, of Meadows of Dan, Va. , has pat
ented an improved Water Wheel, which is cheap, compact, 
and capable of utilizing the water power effectively without 
liability to stoppage or interruption by obstructions. 

Mr. Andrew I. Hogan, of La C1ede, Ill . ,  has patented an 
improved Machine for Cutting Basket Splints. This is an 

improvement on the machine for which let
ters patent No. 200.912 were granted to the 
same inventor March 5, 1878. With this ma
chine the ends of the shingles or box splints 
or veneers may be cut off squarely at the same 
time that they are cut from the block, and by 
the same movement of the gate or knife 
frame. 

Mr. Horace Woodman, of Saco, Maine, has 
devised an Improved Shuttle Motion for 
Looms. This invention relates to that class 
of looms wherein all of the parts of the loom 
are driven by mechanism that imparts to them 
positi ve motions. In this class of looms it is 
necessary to have two dwells, one in the move
ment of the shuttle and one in the movement 
of the lathe. The dwell in the shuttle move
ment is, in this case, secured by the relat.ive 
position and proportion of the cranks and 
connecting rods employed to throw the shut
tle. The working parts of the shuttle shift
ing mechanism consist simply of the two latch 
springs and the two inclined planes on the 
shuttle. In locking and unlocking the shut
tle both springs are employed. 

An improved Calculating Machine has been 
patented by Mr. Willgodt Odhner, of St. Pe

tersburg, Russia. This is an instrument for assisting in cal
culating, it being adapted to add, subtract, multiply, and 
divide numbers, without any other labor on the part of the 
operator than that required to set and rotate certain numbered 
and counting wheels, and to adjust a slide carrying a se
ries of recording wheels. The details of construction of parts 
cannot be well understood without an engraving. 

Mr. William T. Carter. of Village Springs, Ala. , has pat
. ented an improved Harvester 
Thrasher, which will thrash 
the grain while standing in 
the field. It is simple in con
struction, convenient, a n d  
effective. 

RIr� LAMP O 5 
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Mr. Aaron Brosius, of Fort 
Wayne, Ind. , has patented an 
improvement in the class of 
Vehicles formed of endless 
oval or elliptical frames or 
tracks and :tiexibly connected 
trucks - traveling around the 
tracks. Vehicles of this class 

scientific opponents indulge in. and predispose one to read 
with interest what Mr. Gary says for himself. " 

• • • • • 
Who Sh1tl. Do In 

The problem of labor and overproduction in some depart
ments is thus sensibly treated in the Philadelphia Ledger: 
Agricultural enthusiasts foretell the time in this country 
when the tea plant will equal the railway plant in value ; 

ment. Who is to start on these new roads? Who is to teach are especially adapted for use in localities where the soil is 
the manual skill required, the judgment, the knowledge of soft and the roads liable to be muddy or santy, since the 
soils, of chemistry, of weather, that will be needed to grow trucks are not caused to move or advance like M ordinary 
the new products ? They cannot be picked up in a day, nor carriage wheel through the stratum of soil, in which they 
can Americans raise tea and coffee, cultivate silk worms. and become more or less embedded when supporting the weight 
so on, as they go offhand into a clerkship or a mill. Quite of the vehicle, but are successively lifted out of the soil and 
as much as industrial schools to teach boys to make nails carried around over the body of the elliptical track as the 
and underot�lld looms and mlJ,uage machinery is it needed to · vehicle advances. 
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VAt VOLlNE. rooms, instead of the open air, during the winter. To to, are ground into a coarse flour, which retailR at from 3 to 

4 cents per pound. A use has also been discovered for the 
shells, and they are shipped exclusively to China. There 
they are valuable as manure, and as a poison to the worm 
which works such destruction to the tea plant of that coun
try. There is nearly as much profit from the sale of the 
crushed shells as from that of the shrimps themselves. The 
Chinamen state that this is the only remedy at present 
known for the tea pest, and the heavy shipments indicate 
that this article has more virtue than other fertilizers. 

We present herewith an illustration of the display of avoid infringing the very stringent fishery laws of Cal
Leonard & Ellis at the Paris Exhibition. For a number of ifornia, the nets are sunk from twelve to twenty fathoms, or 
years this firm have been experimenting in the production of below the level usually traversed by the fish of the bay. The 
a superior lubricating oil, tb.at should contain none of the nets used are funnel-shaped, and about 36 feet in length. 
deleterious qualities inherent in the animal and vegetable The diameter at the mouth is 18 feet, but decreases by gra
oils that have been in use since the discovery of steam as a dations to one foot at the lower extremity. The mesh is 
motor. After a series of experiments, and a careful study usually a half inch on the square for a distance of 30 feet 
of the laws of lubrication, they finally produced an oil which from the orifice, but is less than a quarter of an inch in 
they call the " Valvoline Cylinder Oil. " This new oil was width from that point to the smaller end. The time chosen 
thoroughly examined and tested by the judges of our late for setting the nets is when the tide is coming in, and they 
Centennial Commission, among whom were such distin- are allowed to remain in the water until after the ebb. They 
guished names as Professor C. F. Chandler, who has had I are then lifted and the contents conveyed to land. The camps 
more experience than any man in this country in testing min- described possess 36 boats, and five men constitute a crew. 
eral oils, and Rudolph Von Wogner, of Germany, who Each boat contains from 12 to 15 nets, and 20 baskets of 
stands at the head of chemists in the old country. 'rhis shrimps at a single catch is a fair average. These baskets 
commission, in their <published report, commended the val- will hold about 150 Ibs. each. 

.. f .  � . 
A GROOVELESS tramway was recently inspected in Bir

mingham, England. Mr. C. A. Edge, the inventor, had laid 
a quarter of a mile of line in the shape of a figure 8, with 
several gradients, and he ran cars upon it throughout the 
most of the day. The rail is a flat plate, regnlarly pierced 
with holes, and protuberances on the wheels fit into the 
holes. The object is to get rid of the inconvenient grooves 'of the tram systems now in general use. 

voline cylinder oil for its " purity. high fire test, and excel- After landing, the shrimps are placed in vats of boiling 
lent lubricating body. " Certainly nothing more favorable water, with a fire underneath, and boiled for about half an 
could be said of any oil. The commendation, coming from I hour, being frequently sprinkled with coarse salt. They are 
such a source, is the highest indorsement. then spread out on hard, dry ground, and left to dry and Disabilities of' British Wo rkmen. 

Valvoline is a hydrocarbon or mineral oil. For its pro- bleach for three or four days, being frequently turned. At 
duction a heavy natural lubricating oil is taken, and all light the expiration of this time the shells, spawn, and dirt are 
and objectionable oils expelled by high steam heat ; it is then either detached or in such a dry and cracked condition as to 

Mr. Graham Bell's account of the difficulty he experienced 
in getting any novel idea put into material form by British 
workmen has called out the following statement by Thomas 

thoronghly filtered through animal 
charcoal, cloth, and paper, by which 
means all bitumen and earthy matter 
are removed, leaving a clear, pure oil 
of the highest 1 1 Ib� icating quality. The 
destructive acids which are common to 
animal and vegetahle oils are unknown 
to valvol ine. It is a well ascertained 
fact that the action Qf high pressure 
steam liberates the margaric, stearic, 
oleic, and other acids inherentjn all an. 
imal and vegemble fats, and these acids 
attack the joints, valves, cylinder head�, 
holts, and other parts of machinery lu
bricated, oxidizing the metal and feed
ing the element of destruction in it 
rather than simply subser'ling the use
ful purposes of lubrication. Mineral 
oils do not contain fatty acids ; they are 
not capable of being 'decomposed, and 
do not form insoluble soaps. Valvo
line being a mineral oil , purified and 
refined according to the most approved 
processes, and capable of standing a 
high temperature, is probably the best 
lubricator now in use. It docs not ox
idize or corrode the metal , but it is said 
to case-harden it. Its influence on boiler 
incrustations is mO,. t sal utary in dimin
ishing their clinging tendency. It will 
not saponify, and acts as a preventive 
in foaming boilers. 

The importance of this subject of 
lubrica�ors cannot be overestimated. 
In the late repo rts of the British Gov
ernment, th2Y strongly recommend the 
disuse of animal and vegetable oils_ 
The Manufacturers' Mutual Insurance 
Company has gone into elaborate de
tail in the matter of lubricating oils_ 
The company has been making experi
ments for the benefit of manufacturers, 
a!:d has adopted mineral oils. Manu
facturers and engineers throughout the 
country, who are desirous of correct 
and trustworthy in formation on this 
subject , may address Messrs. Leonard 
& Ellis, 93 West st.reet, New York city_ 

.. . ..  
American Microscopes. 

Fletcher, in the English Mechanic: 
" The letter of Mr. Graham Bell, I 

think, only gives the really true state of 
things. After twenty years' experience 
in experimental work in England I can 
only say that the experience of Mr. 
Bell is precisely the same as my own .  
'fhe British workman ,  having, as a rule, 
no general training or knowledge worth 
the name, seem� almost unable to get 
out of a groove in which his ancestors 
ran. For the last ten years, in anything 
requiring judgment on the part of the 
workman, I have found it far less 
trouble to make the thing with my 
own hands than to give a workman in
structions, which in ma::lY cases he wil l 
not follow because he does not under
stand, nor does he care to learn the 
reason why of anything. Many tools 
in common use have serious faults, and 
are not properly adapted for their 
work. 

" When I have applied to the makers, 
showing them the fauits, and asking 
for modifications, irrespective of price, 
I am met on all sides by a refusal to en
tertain the idea, the invariable reason 
being that the workmen will not go out 
of their regular groove. I have in 
many cases sent rough sketches of 
modified tools to America which I have 
totally failed to get made in England at 
any price, and have afterward been ahle 
to buy the very things, of American 
manufacture, in English tool shops. 1 
know of cases where English tool 
makers have been obliged to buy 
American made tools to do their work, 
tools which English workmen would or 
could not copy. 

Professor J. Gibbons Hunt, M.D. , of 
Philadelphia, in a recent lecture, stated 
that, in his opinion (and he is one of 
the most experienced microscopists in 

PARIS EXlIIBITION.-LEONARD & ELLIS' EXHIBIT OF VALVOLINE. 

" ' The proof of the pudding is in 
the eating. ' I have at this moment at 
least three fourths of my tools of Amer
ican manufacture, many of which have 
been bought at a very fancy price. If 
it were not an absolute neces�ity I 
should be excecdingly foolish to buy 
American tools at a high price if En· 
glish tools were to be bought wldeh 
would do the work equally well. From 
my own practical experience the differ
ence between the two is, that an Ell
glish workman does not, in the first in

this country), England, which first introduced cheap instru
ments, sits at the feet of America in respect to both lenses 
and mechanical appliances. He says it is affectation or stu
pidity for Americans to send to Europe for microscopes 
when they can purchase better ones at home. -Medical and 
Surgical Reporter. 

.. .  e . •  
Tbe Shrimp Fishery In San F ra ncisco Bay. 

The Chinese of California have developed a large and, to 
them, profitable industry along the shores of San Francisco 
Bay, in the capture and curing of the shrimp, with which 
those waters swarm. Over five hundred Chinamen are en
gaged in this work, distributed mainly along the southern 
portion of the bay, in camps of from twelve to forty men 
each. According to the San Francisco Bulletin, the business 
at first hands now amounts to $15;000 a month, and new 
markets are constantly ·opening. At certain periods the de
mand is so great that two trips into the bay are made daily, 
which nearly doubles the amount of ordinary supply, and 
necessitates the employment of a large force of extra men. 
The most serious disadvantage of the trade is that it can at 
present be prosecuted only during the dry season, the rain 
preventing the exposure of the shrimps for drying purposes. 
This difficulty will probably be obviated as the business en
larges, by the drying and crushing of the shrimps in heated 

be easily removed. A force of Chinamen is then put to stance, ' learn what a tool is for, and adapt the tool to the re
work tramping the beds of dry shrimps with heavy wooden quirements ; an American workman will, as a rule, usc his 
shoes. The trampers go over and over the mass, sliding brains and make what you want without spoiling the whole 
their feet as does a negro dancer when he is shuffiing over by ridiculous blunders. 
the stage. The tramping process concluded, the miscella- " The Americans are fully capahle of making rubbish, but 
neous mixture is put into a winnowing machine, where the they are not alone in this point ; many English things are 
shells are separated from the meat as perfectly as chaff is simply made to sell ; but certainly, if I needed a thing, 
from grain. There are three spouts to the separator, through making which required judgment on the part of the work
one of which the whole shrimps are shot into a basket. The man, and I could not give personal and constant supervision, 
other spouts are used respectively for the shrimps crushed I should, as the simplest way to get the thing right, send 
by the tramping and the detached hulls. Thus dried and the instructions to America. 
skinned the shrimps are put in bags and sent to the city. A " The English employer is, as a rule, a man of sound know
few of them are shipped to China, but owing to the high ledge, and fully capable of undertaking anything in his own 
rate of transportation, which makes the article more of a department, except in the matter of getting his workmen to 
luxury than a commodity in that country, the export trade do what he requires with judgment ; the man is a machine, 
has not proved profitable. The first price of dried shrimps not expecting to have to use his brains, and the few work· 
in San Francisco is from 5 to 8 cents per pound. A sack men who do use their brains are so very rare and valuable 
containing 150 Ibs. of the undried article will produce from that the effect on tlie mass of workmen and work is exceed-
8 to 10 Ibs. after the drying process. Before curing, the ingly small, gradually becoming nil, as these men usually be
spot price of shrimps is from 2 to 3� cents per pound. De- come masters, and in their turn have to exert their energies, 
livered to restaurants the price is 5 cents per pound. The not to work, 'but on the British workman. 
principal camps of Chinamen are in the interior towns, where " The first thing to be done is to give apprentices not tile 
the shrimps command a high figure, and when made into present rule of thumb education, but start them with a train
soup are esteemed a dainty dish. ing purely technical, and combine this with practical work: 

The broken shrimps, whose segregation has been alluded i one is of little use without the other. " 
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CAR PAINTING.· 
BY MR. D. D. ROBERTSON, MASTER CAR PAINTER 011' THB lIIIomOAN CENTRAL 

RAILROAD. 
Some of the grandest inventions and achievements have 

been the result of accident ; and in the regular routine of 
mechanical or professional business, successful results have 
at times been attained in the absence of any practical or sci
entlfic reason therefor. Some professions are of such a na
ture that there is no difficulty in making certain and definite 
calculations as to the final issue of a piece of work, while 
with others everything is 80 dependent upon circumstances 
as to make it quite impossible to determine the end from the 
beginning. There are few pursuits more dependent in this 
way than that with which we are connected. 

To be a successful car painter, requires the closest atten
tion, the most thorough application, and the most constant 
watching, and even then " deviltries " will appear which 
baffle the skill, experience, and patience of the most practi
cal and amiable of the craft. Many, however, of the vex
ations and annoyances of the paint shop have been over· 
come, and a large amount of the heartrendings, crackings, 
flakings, and pittings are found to be due more frequently 
to want of knowledge, attention, and care, than to inferior 
material. While we admit the bad results caused by the use 
of such material, sudden changes in the weather, etc. , there 
are at the same time defects and imperfections to be seen on 
our cars that can only be designated as careless blunders. 
An interchange of views formed by careful observation has 
done much, and will do more, to improve the character of 
our work. Allow me then to give as briefly as possible the 
method I at present p'ursue, not with the idea of presenting 
anything new or startling, but to draw from others any ex
perience that may differ from my own. 

NECESSITY OF A GOOD FOUNDATION. 

In painting, as m most other things, a good foundation is 
absolutely necessary, and to secure this everything depends 
upon the quality and mixing of the material, and also upon 
the handling of it. The priming of a car is regarded by 
some painters as a simple matter, and as'a matter of economy 
this preliminary work is often placed in the hands of inex
perienced or low-priced workmen. This is a false step at 
the start, and when once taken we have to hobble through 
the whole job. In every. part of the work there is a definite 
object to be accomplished. The object in priming is to fill 
the pores of the wood. It must be cohesive and have a pro
per clasticity. The thinners used should enter the pores 
without congealing on the surface, thus insuring perma
nency. 

THE PRIMING. 

For priming, I use keg lead mixed with the best raw lin
seed oil. To a pint of oil I add a tablespoonful of Japan 
size. In mixing, care should be taken not to have it too 
thick, and to be sparing in the use of Japan, the excessive 
use of which tends to lessen elasticity itS well as durability. 
Some painters use boiled oil in priming to avoid the greasy 
character of raw oil, but my objection to the former is that 
it is less penetrating, and that it tends to congeal on the sur
face. The best method of preparing raw oil for priming 
that I have ever used , is as follows : Take 1 gallon of oil, 
put Yz lb. litharge into it, place near the stove, and shake 
three or four times a day for a few days, and then let it set
tle and run off. This improves its drying properties and 
frees it from grease. No gold size is used with it. Before 
applying, all nail holes, crevices and beads should be pro
perly filled, and then it should be laid on regularly and 
evenly, leaving no fat edges. 

After the work has stood from four to six days, or longer 
if possible, it is then ready for the second coat, which is the 
same as the priming, only a little heavier. The same care 
should be taken to lay it on evenly and fill all crevices and 
holes. I prefer puttying after the second coat is on, as the 
holes are more likely to be filled, which is necessary for the 
putty to adhere ; a less body of putty is also required, and 
therefore is less likely to swell , which is a source of trouble 
very often when the work is nearly completed. As a pre
caution against this, some painters have the holes soaked 
with warm water before the cars leave the erecting shop. 

THE PUTTY. 

The hard putty I use is composed of dry white lead and 
whiting in equal parts, mixed with Japan gold size and a 
very small quantity of raw oil or a little keg lead. I have 
found the whiting makes the putty less liable to swell ; and 
let me say here that very frequently the painter is blamed 
for this, when the actual cause is the shrinkage of the wood. 
The hole or crack should be completely filled, and the putty 
may even project a little so that it may be rubbed down to 
the cxact level . Ver.y close attention must be given to this 
part of the work, so that little or no puttying may be re
quired after the rough stuff has been surfaced. 

The putty now being leveled down and the whole body 
sand-papered, the car is ready for the third coat. This is 
made with tub lead reduced with " turps, " t and a small 
quantity of Japan gold size laid on with the usual care. In 
order to secure a good job these priming coats must be per
fectly dry. After three days the rougb stuff may be put on. 

THE ROUGH STUFF. 

There is no end of receipts for rough stuff, but the kind I 
have used with great satisfaction for some time is composed 
of 8 Ibs. mineral, 3 Ibs. dry white lead, 1 lb. tub lead, 2 

• Read before the recent meeting of Car Painters, at Cleveland, Ohio. 
t Painters' term for turpentine. 
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parts gold size, 1 part rubbing varnish, and thin with turps. Nickel Pyrite • •  
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The laying on of this preparation is frequently deemed At Krageroe, Norway, magnetic pyrites, holding on an 
unworthy of the care usually bestowed on painting. But average 1 '25 per cent of nickel, is worked by the following 
this is a mistake, as all the principles as respects the laying process, which Friedr. Bode describes in Dingler's Poll/tech· 
on of paint should be strictly followed in the laying on of nic Journal: The raw ore is smelted with slag from refining 
rough stuff. A large amount of time is saved by not apply- in a 13 foot 3 tuyere shaft furnace, the slag made being 
ing it to the battens, and by leaving about ?4 of an inch throwu over the dump, While the raw matte, holding 3 '5 per 
diagonally at the corners of the panels. One coat is suffi- cent of nickel, is roasted in stalls. This roasted matte is 
cient except on hard wood, which should have at least two smelted in a low furnace with one tuyere, 4 feet high. . The 
eoat8. When such wood is very open grained, I prefer . slag, holding 1 to 1 '5 per cent of cobalt, goes to the ore 
knifing it before rough stuffing, using tub lead with a very I smelting. The matte contains 30 per cent of nickel and 15 
little turps and Japan. For rubbing rough stuff, I have used per cent of copper, and is returned to the same furnace, 
different kinds of stone, but have settled down on picked I which concentrates it to 60 per cent of nickel and 30 per cent 
pumice, which is cheaper, and at least as good as any of copper. The sulphur is only 10 per cent. This matte is 
other. ground and roasted completely in a small reverberatory fur-

At this stage of the work the car body should be carefully naee, and the oxides are reduced with charcoal powder in 
examined, and if any imperfections are found, now is the graphite crucibles, yielding 68 per cent of nickel and 30 per 
time to fix them. After thoroughly sand-papering, the wor)!: cent of copper. By the addition of copper this product is 
is ready for coloring. smelted into an alloy of one of · copper and one of nickel, 

COLORING. which is marketable. -----------.. �+� �.�I�.�----------
The color on the Michigan Central Railroad cars consists The Boot and Shoe In dustry. 

of golden ocher ground heavy in oil along with medium The returns of one of the patentees who collect a royalty 
chrome ground in turps and Japan, and brought to the pro- on every boot or shoe manufactured by machinery show 
per consistency with turps. To finish a car properly with that the greatest number of pairs ever turned out in one 
thi.s color, four coats are required, and from first to last month were manufactured in September, 1878�four million 
there_ c�not be too much care taken in laying it on in order one hundred and ninety-one thousand seven hundred and 
to seCl\re a solid job and lose nothing of what has preceded. seventy-six pairs. For the year, however, the manufacture 
The color should be worked quickly, put on sparingly, up to Octobsr 1 was only twenty. three million one hundred brushed out well and laid off evenly. I would recommend and ninety-seven thousand pairs, against twenty-five million 
a l1at sable brush as the best and most economical for laying d d d '  fi d f 

I 
two hun re an elghty- ve thousan or the same time last 

co or. year, or a reduction of about eight per cent. The total 
Very often the labor expended in bringing a car up to the shipments from the Boston market up to date have been one 

point of coloring is completely lost by the mixing of the I million two hundred and ninety-five thousand one hundred 
color, or. by the manner in which it is laid. I make no . and forty-six cases this year, against one million four thou
change m the formula of these coats, and do not use any sand nine hundred and twenty-one cases for the same period 
varnish in last coat. The work should be sand-papered and I t Th' f II' ff '  d . t th . 

f II d d ff f 
as year. IS a mg 0 18 ue m some measure 0 e m-

care u y u�te 0 a ter each coat, and one day's time at creased employment. of shoemakers to work by hand in the 
least should mtervene between the coats. old-fashioned way. There probably has never been a time 

VARNISHING. when a day's work will go as far in buying boots and shoes 
The car is now ready for varnishing. For the first coat I as to-day. 

-

use an outside rubbing varnish, which can be rubbed down 
.. I • I • 

Unwarranted Alarm . very close in four days and washed clean. This forms a 
beautiful surface for striping and ornamenting. The men 
who do the striping should be so arranged that each may 
work on his specialty, as this secures better work by exciting 
a greater desire to excel. 

STRIPING AND GILDING. 

Striping colors are ground heavy in boiled oil with a little 
Japan gold size and thinned with turps. Furnish each man 
with a gauge, divide the car into sections, and let each fin
ish his allotted portion. Emulation is thus excited, and each 
man is responsible only for his own proper work, with no 
risk of blame that is undeserved. For gilding, I find that a 
quick size is the best. I use Noble & Hoare's gold size with 
about one third their wearing body varnish. 

A correspondent predicts volcanic disaster to follow the 
boring for mineral oil and the utilizing of natural gas wells, 
in Pennsylvania and Ohio. His opinion is that the oil and 
gas are the forerunners of volcanic fires, which will be 
brought to the surface by the " ventilation " incident to well 
sinking. Deep mining is another source of peril, he thinks. 
His anxiety arises apparently from a mistaken theory of the 
nature of volcanic heat and activity--namely, that it is due 
to combustion. Recent investigations make it altogetber 
more probable that those phenomena are due to pressure in 
and the fracture of the earth's comparatively rigid exterior, 
in consequence of the cooling and shrinkage of its nucleus. 
Such being the case the predicted peril is quite imaginary. 

- . ,  . .  
FINISHING. Ran Decked River Steamers. 

The car is now ready for the finishing coats of varnish. The Princess Alice disaster has elicited from Mr. R. F. 
First of all it- has to be carefully washed down with cold Fairlie a suggestion that river steamers should be so built 
water to clean off any soiling that may have got on during that the deck should be complete in itself, and capable of 
the striping and ornamenting. The cleaning must be done I floating like a raft, even with a considerable weight of raE
with brush, sponge, and chamois, aud so thoroughly as to sengers, and that it should be secured to the hull by a fast
remove the smallest particles from mouldings, etc. , as the ening of a temporary character, which could readily be 
varnish brush is sure to find them and bring them to the sur- withdrawn in time of danger, leaving the hull free. to sink 
face. In my experience there are comparatively few, even alone, while �he deck would be left upon the surface. Ex
of good workmen, who can varnish a car properly. Some plaining how he would accomplish his ends, he says a sim
are so afraid of sagging that they put the varnish on spar- pIe way of fastening the deck to the hull w·ould be by eyes 
ingly, while others, with the greatest ease and safety, will descending from the under surface of the deck, and passing 
put a third more on 'the body without the least tendency to through slots in angle irons, which should form part of the 
sag-and then again the work of some is much more even sides and of the upper surface of the hull. Each of these 
and regularly flown than that of others using the same ma- eyes should receive a 1Yz inch pin, and all the pins should 
tel"ial and on the same body. On the finishing coats as be connected to a chain, or to levers worked by a chain , 
much varnish should be put as they will safely carry. For which should itself be carried to a wheel placed immediately 
some time I have abandoned rubbing between the c;ats. As astern of the steering wheel. It would then be easy for the 
a matter of beauty, I would prefer a slight rubbing of the steersman, on an alarm being given, to withdraw the whole 
first coat, but I willingly sacrifice this advantage to secure of the pins by a single movement. 
what is of more importance, namely, economy and dura- - . , .  • 
b'l' I d Spontaneous Combustion. 1 Ity. nstea of rubbing before the last coat of varnish is 
applied, the previous coat must be thoroughly hard and Dr. Hoffman has called attention to some curious cases of 

washed down with cold water. Then by using every pre- spontaneous ignition of hydrogen in air. The phenomenon 

caution to get rid of dust, and with care and proper hand- has been noticed in factories where large quantities of zinc 
ling, the last coat should stand out, and the entire job reflect were being dissolved in hydrochloric acid for the preparation 
credit on the painter and also on the venders of the materials of zinc chloride. Violent explosions took place when no flame 
used in the work. was near ; and it was eventually ascertained that the gas 

_ • • •  • took fire spontaneously. It appears to be caused by fragments 
A New Coloring Matter. of very porous zinc, which, when lifted above the surface of 

The well known firm of dye manufacturers, Meister, the liquid during the violent evolution of the gas, and so 
Lucius & Briining, of Rochst. have brought out a series brought in contact with hydrogen and air, act just as spongy 
of colors for the production of ponceau in yellower and platinum would do under the circumstances. The author 
redder shades. and also of claret upon woolens. These col- recommends the performance of such operations in the open 
oring matters are produced from the sulpho-naphtbylates by air. The ignition can be shown by treating a few kilo
treatment with the diazo compounds of benzol and its ho- grammes of finely divided zinc with acid. The " zinc dust " 
molognes, as well as of naphthalin. These colors can be may even ignite by contact with water. 
used for dyeing with the mere addition of sulphuric acid, _ • • • • 
but the shades are not so bright as when a solution of tin is PROFESSOR S. P. LA�WELY, Director of the Allegheny Ob-
employed. To 100 kilos of wool, placed in a wooden or servatory, in addition

' 
to the routine work connected Witll 

well tinned dye bath, are added 2Yz kilos tartar, and boiled. the institution over which he presides, has lately,been busily 
The color, previously dissolved, is added as may be required, engaged in completing a direct experimental comrarison be
and 5 kilos of tin composition are gradually added. The tween the heat of the sun and the highest heat attainable 
wool is then taken out, cooled, and washed. The tin com- in the arts. The result of his investigations indicate thaI 
P?si

.
tion 

.is made by mixing 3 parts hydrochloric acid, 1 part I the sun's intrinsic heat is almost beyond comparison greater 
mtnc aCld, and one part water, and dissolving %. kilo tin than that of any blast furnace, and far larger than has been 
in 3 kilos of this acid liquid. . reckoned by the French physicists. 
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OW TRUlfliION AND TBJK)[ER. 
This improved trunnion is designed for oscillating en

gines, drying calenders, car axles, fly wheel shafts, crank 
pins, etc. , and is of great utility wherever there is a bear
ing subjected to great friction and wear. 

It is a well known fact that while car axles freqnently 
heat and cut, it seldom happens that the journals of a loco
motive driver shaft become heated, although they are sub
jected to greater pressure ; and a driving shaft under a lo
comotive, it is stated, will run for fifteen or twenty years, 
whereas a car axle will run for about two years only. To 
lessen friction and increase the durability of car axle and 
other bearings, Mr. Thomas Hill, of Newark, Alameda 
county, California, has perfect.ed and patented the improved 
trunnion and trimmer shown in the accompanying engrav
ings. Fig. 1 shows the driver as applied to a steam trun
nion or tubular shaft. !<'ig. 2 shows the application of the 
device to car axles. 

-The trunnion is made of two parts. The inner part. 
through which the steam passes. is made with four or more 
projections, B, with corresponding spaces or depressions, C, 
between them, so that a transverse section represents a cross. 
These projections, B, are turned off in a lathe, and a sleeve, 
A, Is fitted to slide on over them. 'I'his sleeve is made fast 
to the arms with a set screw or pin, one inch from the end, 
and is turned smooth on the outside to form a journal. A 
hole is made through this trunnion for the passage of steam, 
which is brought to it through the pipe, A. This pipe enters 
the hole in the trunnion, and is packed so as to be steam 
tight. Whenever the sleeve, A, becomes worn. it can be re
moved, and a new one substituted with but little delay ; the 
cylinders, with the ordinary trunnions, would have to come 
out. The spaces formed by the depressions, C, in the inner 
part, allow d free circulation of air about the trunnion. 
either naturally or by blast, .. so that the journal is kept cool 
and will wort:" better. A trunnion thus constructed can be 
introduced advantageously for oscillating engines, drying 
calenders, or in any place where it is necessary to have a 
joint through a movable bearing or journal. 

The trunnion and trimmer may'be applied to car axles or 
shafting with great 
advantage whether 
they are old or new ; 
when applied to ' 
shafting it may an
swer both as a 
coupling and ajour
nal ; it is also es
pecially adapted to 
thrust bearings. As 
the wear comes 
wholly upon the 
sleeve the expense 
of renewing a shaft 
or axle is avoided, 
and the sleeves can 
at any time be re
placed, at a slight 
expense, in a few 
minutes, when the 

Fig. 1 .  

old one becomes worn out. When applied to  a car axle or 
shaft the chambers. C, by acting as receptacles for Elil . assist 
in lubrication, as the oil is received and discharged at every 
revolution through the holes, 

For (urther particulars address the inventor, at Newark, 
Cal. ,  as above, or at 64 First street, San Francisco, Cal. 

. � . ,  . 
NEW ' TIlIE-IlfDICATIlfG NIGHT LAItP. 

The accompanying engraving represents an ingenious and 
very simple time·indicating lamp, recently patented by Mr. 
Henry Behn, Sr. , of this city. 

1titufifi t  jmtritau. 
flector. which receives light from the burner and throws it 
upon the graduated tube. 

As a certain quantity of oil will be burned each hour, the 
sinking of the oil will indicate approximately the time. The 
inventor, in some cases, dispenses with the float and uses 
colored oil. 

. . . . .. 
AN IKPBOVED ROOFING. 

The accompanying engraving shows in perspective and in 
section a new roofing recently patented by Mr. Nathan H. 

BROWN'S ROOFING. 

Brown, of Detroit, Mich. This invention consists in the pe
culiar form of roofing boards and metallic batten strips 

HILL'S TRUNNION AND TRIMMER. . 
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the mosaic layer, gives a sufficient account of the phenome
non. Then, as to accidental negative images and their sue· 
cessive phases of coloration, the photo-chemical theory re
places Young's perfectly arbitrary explanation, based on 
three supposed different kinds of fibers, by a simpler one, 
which is this : A given monochromatic light chemically 
alters, in a constant and uniform way, the retinal purple 
which it encounters. Now, the rod, or primitive nerve ele
ment, has its base immersed in the bath formed of this sub
stance. 

We have only, then, to suppose in this element the 
power of feeling in a different way, the intimate contact of 
different media, exactly as the pap{lla of the nerves of Rpecilil 
sensibility (like those of smell and taste, for example) appre
ciate or carry to the sensorium stimulations as varied as is 
the nature of the liquids or effluvia which come to them. 
When the primary cause, the luminous object, is withdrawn, 
the nerve fiber, according to the progress of the reconstitu· 
tion of the purple, announces by successive testimonies the 
gradual renewal of the normal bath.-London Times. 

• f . . .. 
Tbe Secrets of a Bushel ltIeasure. 

The Pharmaceutical Journal gives some curious informa 
tion respecting the variable results obtainable in the measure
ment of dry goods. The Weights and Measures Act of En
gland, passed last session , expressly prohibits " heaped meas
ures,"  and requires that the measure shall be filled liS nearly 
level as the size and shape of the articles will permit. This 
led to some experiments as to the results following different 
modes of " striking " II measure, that is, of bringing the 
level of the contents of the measure into the same horizon
tal plane as the brim. 

A sample of corn was taken, and the true weight of [; 
standard bushel of it was ascertained to be 57 Ibs. 2 ozs. But 
when the ordinary fiat strike is used the corn left in the 
measure weighs 57 lbs. 3 ozs. , while, if the ordinary round 
strike or roller be employed, the quantity of corn is increased 
to 57 Ibs. 9 ozs. If the measure be shaken when struck 
with a round ruler the weight rises to 62 lbs. 15 ozs. The 
diameter of a vessel, in proportion to its depth, appears to 

Fig. 2. 

make little differ 
ence in measuring 
grain, unless the di
ameter is less than 
one third of the 
depth. The Board 
of Trade standard 
dry measures-the 
bushel, half bushel 
and peck-h a v e 
their d i a m e t  e r s 
nearly double their 
depth, while those 
for liquids have 
t h e  i r diameters 
nearly equal to their 
depths. But it is 
found that: particu
larly in the sale of 
such articles as 

which cover the joints between the roofing boards, and in a. '  coke, potatoes, etc. , the proportions adopted in the stand-
novel method of connecting the ends of the metallic batten ards for dry goods are those most likely to give just results. 
strips. • , • , .. 

The boards, A, have, near their adjacent edges, grooves, A NEW LAItP EXTIlfGUlBllER. 
B, for receiving the edges of the metallic batten strips, C, The accompanying engraving represents a novel and sim-
the form of which may be seen in Fig. 2. Between the metal pIe lamp extinguisher recently patented by Mr. Albert Hall I batten and the boards there is a strip of tarred paper or roof- of this city. It may be made and sold separately from the 
ing felt which renders the joint water and air tight. The burner, and may be readily applied by the purchaser to 
batten strip is made in sections, one end of each having its lamps already in use. To the slide tube. A, which fits over 
flanges beveled, while the other end is cut and turned down, 
forming locks for receiving the beveled flanges of the suc
ceeding strip, as shown at D in Fig. 1. A modified form 
of board and batten is shown in Fig. 3. The boards should 
have a coat of paint before applying the battens, and it 
should afterward be covered with two coats of fire and water 
proof paint. The nails which secure the boards are covered 
by the battens. 

The inventor states that the roofing boards may be readily 
made by mellns of an ordinary moulding or planing machine, 
and says that the roof made on this plan will not be more 
expensive than a shingle roof, while it has many points in its 
favor. 

For further particulars address the inventor as above . 
.. I . . .. 

Pe r sistence of Imace8 on the Detina. 
It will be remembered that about the beginning of last 

year Dr. Boll threw some new light on the strl).cture of the 
retina by the discovery of a substance of purple color in the 
laat retinal layer, in which a portion of the .. rods ,. is en
gaged. It had escaped notice before, because of its very 
TI\pid disappearance on the action of light. Dr. Boll felt 
himself warranted in saying that the formation of images 
On the retina was a veritable photography. Subsequently 
Dr. Kiihne discovered the organ by which this purple is in
cessantly reproduced, .namely, the mosaic layer, or thex
agonal epithelium of the choroid, which, therefore, it has 
been proposed to call the retinal epithelium. M. Giraud 
Teulon, in a 'recent report, calls attention to some modifica· 

TIllE-INDICATING NIGHT ' LAKP. ' tions in theory required by the unlooked for physiological 
The invention coluiistiJ in a reservoir f�r containing . oil" fimction referred to. Thus as regards the persistence of 

and two vertical glass tubes rising , therefrom. , ' The lamp positive images (that is,the continuance of the sensatton after 
burner is placed on the top of one of these tubes, and the the iInpression that produced it), the ' simple fact of chemi
other contains a fioat, and has the hours marked on it. Near cal decoloration of the retinal purple by the light, involying 
the foot of the tube which supports the burner there' is a reo' a certain time for its reconstitution, by the secreting action of 

HALL'S LAlU' EXTIlfGUrsmm. 

the wick tube of the burner, is pivoted a mver frame, B, 
Wbich carries the cap or cut off, C. The lever frame, B, 
has cams formed on it which bear upon the bottom plate of 
the burner. A cord is attached to the lever frame, at D. 
and e:x:tends downward through one of · the perforations of 
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the bottom plate of the burner. When this cord is  pulled 
the sliding tube, A, is raised, and the cap, C, swings over it, 
instantly extinguishing the flame. 

The device is readily removed from the lamp burner for 
cleaning, and is easily replaced, being complete in itself and 
not attached to the burner. 

1<'or hanging and other lamps placed too high to be easily 
reached, this in vention is valuable, as it only requires a pull 
of the cord to extinguish the light. 1<'urther particulars may 
be obtained by addressing the inventor, P. O. Box 2326, New 
York city. 

... I e  . ..  
A Marble Boring Sponlle. 

In 1871, a vessel laden with a cargo of Carrara marble 
was wrecked off the south coast of Long Island. This year 
some of the marble having been raised was found to be 
perf'lctly honeycombed by some marine boring animal. A 
fragment of the marble was exhibited at a recent meeting 
of the New York Academy of Sciences, and the opinion ex
pressed by one of the members that the work of destruction 
was probably due to a species of Pholas. Dr. Newberry, 
however, was inclined to believe that it was due rather to 
the ravages of a species of sponge of the genus Oliona, and 
this view has been recently indorsed in a note on the sub
ject published by Professor A. E. Verrill, who has had an 
opportunity of examining some specimens sent to the Pea
body Museum of Yale College. Professor Verrill states that 
the exposed portions of the slabs examined by him are 
tlloroughly penetrated to the depth of one or two inches 
by the crooked arid irregular borings or galleries of - the 
sponge, Oliona sulphurea, so as to reduce them to a complete 
honeycomb, readily crumbling in the fingers. The marble 
is perfectly sound and unaltered beyond the borings. He 
says that the rapid destruction ot the sllells of oysters, etc. , 
by the borings of.�this sponge has long been familiar to him, 
hut he has never before seen examples of its effects on mar
ble or limestone ; for calcareous rocks do not occur along 
those portions of our coast inhabited by the animal. He 
suggests that its ability to rapidly destroy such rocks might 
have a practical bearing in case of submarine structures of 
limestone or other similar materials. 

l'.A.RIS EXHIBITION.-F�CADE OF AUSTRIA AND HUNGARY. 
The far;ade of Austria and Hungary is simple in appear

ance, but it lacks neitller grandeur nor elegance. Its archi
tect had in view not only the Austrian and Hungarian archi
tecture, but also the vestibule of a palace of fine arts. In 
reality these two pavilions are devoted to art ; the one on the 
south includes the bureau of the Austrian Commission, the 
one on the north the bureau of the Hungarian Commission. 
These buiJ jings are of cut stone, and each has above and 
below three windows. They are very plain on the first and 
second floors, and appear to have no roofs, but are crowned 
with a balustrade of stone. 

The colonnade that unites the two pavilions forms a portico 
of nine arches, the ahutments of which are each support.ed 
by an entablature, supported by two columns of white stone. 

The ornamentation of this building consists of festoons 
and allegorical figures painted in black upon a white ground ; 
the attic that crowns the frieze is equally ornamental. 

Above the portico there are statues of art, science, history, 
etc. At one end of the colonnade floats the flag of Austria ; 
at the opposite extremity the staff bears the flag of Hungary. 

Within the Austro.Hungarian vestibule were displayed sev
eral statues, among which are Michael Angelo, Beethoven, 
and Albert DUrer, and beyond there were plans of existing 
monuments and important buildings in A!lstria and Hun-
gary. • f . ,  .. 

THE C01lDlON lACANA. 

This bird is a native of Southern America, and there are 
other species scattered over Africa, Asia, and Australia. 
Mr. Gould tells us that the Australian species is a good 

UCANA. 

diver, but a bad flier. " Their powers of diving and re
maining under water are equal to those of any bird I have 
ever met with ; on the other hand, the powers of flight are 
very weak. They will, however, mount up fifteen or twenty 
yards and fly from one end of the lake to the other, a dis
tance of half or three quarters of a mile ; but generally they 
merely rise above the surface of the water and fly off for 
about a hundred yards. During flight their long legs are 
thrown out horizontally to their full length. While feeding 
they utter a slowly repeated ' cluck, cluck. ' The stomach 
is extremely muscular, and the food consists of aquatic in 
sects and some kind of vegetable matter. " 

The general color of the common jacana is black, with a 

359 
slight greenish glOBS, taking a rusty red tinting on the back 
of the wing coverts. The primary quill feathers of the wing 
are green, and the wings are furnished at the bend with long 
sharp claws. In the African species these spurs are hardly 
perceptible. At the base of the beak is a curious leathery 
appendage, rising upon the forehead above and depending 
toward the chin below. The claws are all very long. espe
cially that of the hind toe, which is nearly straight and longer 
than the toe from which it proceeds. We take our engrav
ing from Wood's " Natural History. " 

• I e  • •  
Natural H18tory.-The Cope VollectioD • 

When E. D. Cope, the Philadelphia naturalist, bought 
the Argentine Confederation's c(\llection of fossil bones at 
the Paris Exhibition ,  he bore away a prize in the face of 
a powerful competition. Russia wanted them, or the best 
part of them ; a Vienna scientific institution wanted t.hem ; 
Belgium wanted them, and Paris herself had set her heart 
on them, intending to place them in the Jardin des Plantes. 
In the face of all opposition, says the Philadelphia Times, a 
Philadelphian secured the lot, and careful hands have se
curely packed them in boxes preparatory to Rending them 
to America, where they are expected some t ime this month. 
These fossils are peculiarly valuable to this country for the 
reason that the chief portion of them are not be found any
where in the United States, and there are some specimens 
the like of which no country in Europe can show. They are 
a sort of connecting link to collections which America al
ready has. The locality from which they come, Patagonia, 
is regarded as entitled to rank first in the chain or series of 
specimens which has been dug up in Ecuador, in the valley 
of Mexico and in the Western and Middle States. In 
Phamixville, several years ago, fossil remains were found 
similar to those discovered in the Western States, Mexico, 
and South America. These specimens coming from Pata
gonia, the southern extremity of the western hemisphere, 
and bearing such a resemblance to those found in North 
America, have a value which naturalists, knowing and un
derstanding the relations which one collection bears to an
other, alone can fully appreciate. The collection includes 
about one hundred different specimens of animals. The per
fect state in which some of the remains are preserved gives 
them an increased value. There are nineteen skeletons, 
chiefly of large animals, almost completely whole. The 
species most numerously represented in the collection are 
the armadillo and sloth. Among the armadillos there are 
several kinds of skeletons, pronounced by Mr. Cope entirely 
new to science. One of these is an immense specimen witb 
it curious sort of tail. It increases in size toward the end, 
at which point it takes an oval shape and is from a foot to 
18 inches wide. Unlike til at of all otller known kinds of 
armadillo, tile tail is without joints-except one at the base, 
which enabled it to be swung about-and is incased in a 
hard, shell like box, as hard as the back of a turtle. The 
tail is supposed to have been, in the lifetime of tile animal, 
its chief weapon of attack or defense. At intervals on the 
liard. oval surface at the end 1I0les are found, which are 
supposed to have contained short protuberances, or horns, 
giving tile beast a weapon like a spiked club. Swung with 
all the strength which un animal as big as the largest ele
phant of modern times could muster. this armadillo's tail is 
believed by scientific men to have lleeu more formidable than 
are now the jaws or claws of a lion or tiger. Another rare 

PARIS EXJlIBITION.-FACADE OF AUSTRIA AND HUNGARY, 
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specimen is a saber toothed tiger, of  which there is  only one in loamy soil about the roots of alders (Alnus serrulat.a.)  I It  is claimed that this compound is  equal in most respects 
other specimen known in the world, and that is in the The tubers were about the size of a nutmeg, with a firm, to common tallow. It is used for lubricating purposes, for 
museum at Buenos Ayres. The size of the skeleton is about smooth, cream-colored skin. The asci were nearly orbicular the manufacture of soap, candles, etc. , but is not intended 
that of a large dog. The teeth are long, like the tusks of a and contained four large, broadly oval, nearly orbicular, red- to be used in articles of food. " 
walrus, but their edges are like a knife. This animal is be- dish brown sporidia. The surface of the latter was covered - • •  , .. 
hevcd to have been of a kind that devoured the sloth. No : with a beautiful network of hexagonal reticulations, from Tbe Carpet Beetle. 

other use can be imagined by naturalists for the possession the angles of which arose short linear transparent spines, A correspondent, living at no great distance from a local-
of such sharp teeth. Reason is found for this theory in the apparently slightly curved at the apex. The species an- ity where the ravages of the carpet beetle have been suffered, 
fact that the surface of a sloth's hide is like the shell of a swered pretty well to the description of Tulasne's Tuber writes to know if the insects in all their metamorphoses can
·turtle. The skeleton of the sharp toothed animal is almost dryophilum, the wood truffle, and was perhaps that plant. not be killed by steam. If so, he proposes to prepare a 
perfect. There are twelve di1ferent kinds of armadillos in Mr. A. Brown reported the name� of two grasses, as an ad- small tea-kettle with a burner under it, and an India-rubber 
the collection and about eight di1ferent kinds of sloths. The dition to his former list of adventitious plants of New York I tube running from the nose, and directing the nozzle, when 
size of the sloth skeletons varies from that of a small black city ; these were the Bermuda grass ( Oynodon dactylon) and the steain is made. to all the openings under the mop-board, 
bear to the largest elephant. There is no known species of the Egyptian grass (Dactyloctenium LEgypticum). He also where the insects first make their appearance, and to other 
sloth living in the present day whose size comes up to that reported that the name of the composite plant from Hun- crevices wherein they appear. If the steam issuing from 
of the small black bear. There is one specimen in the col- ter's Point, shown at a previous meeting, had been found to the nose should not be strong enough with a long pipe, the 
lection of a very large sloth with the head resembling a com- be Flareria contraye'I'fJa, a South American dye plant. apparatus may be put on castors, and rapidly wheeled round 
promise between a horse and a rhinoceros-very rare. The Dr. Thurber stated that he had recently received from a the apartment. If such a contrivance is efficient, the whole 
saber toothed tiger and the club tailed armadillo are sup- gentleman in Connecticut specimens of N_ 'OOrticf7lata, in I land might be cleared of this insect at small trouble and 
posed to have ruled the forest in their day. In regard to which the flowers were all double, and that the doubling of I expense. 
the question of mastery between them,naturalists believe they the flowers in a state of nature was a thing of rather un- [We have no doubt that, after the removal of the carpet, 
.. gave each other the path. " Also in the collection ILre usual occurrence. One of the members remarked tbat he I the direct application of hot steam to the cracks of a floor 
specimens of many small animals, dogs, deer, and wild boars. had mc �  with a double-flowered saxifrage in the spring, ! infested with the carpet bectle in its various stages, would 
There are the skeletons of ostriches and other large birds. and another stated that a few years ago he had found speci- prove effectual, as our correspondent suggests. But, un
It has not yet been determined to what institution of science .mens of thc Rue-anemone ( Thalictrum anemonoideB), in fortunately, according to Mr. Lintner (SCIENTIFIC AMERI
this collection will be presented. It was reported that the w�ic1t all of the stamens were replaced by petals, giving the CAN, October 5, p. 218), the insect does not confine its depre
Academy of Natural Sciences of this city would get them, flowers the ap,Pearance of dwarf roses. dations to carpets, nor its dwelling place to floors ; it like
but Mr. Cope eXllresses himself undecided between it and After the discussion of a few minor matters relating to wise infests closets, trunks, and other out of the way places 
the Smithsonian Institution at Washington. The collect ion the local flora, the Club adjourned. where the application of steam would prove decidedly im-
is conceded by naturalists to have been the most valuable in.. - , • , � practicable. The benzine remedy proposed by Mr. Lintner, 
the Paris Exhibition. It supplies a gap which has long Caslunere Goat. In Nevada. in the article referred to, would seem on the whole to be the 
been wanting in affording a chance to students of this A correspondent of the Baltimore Sun writes as follows best method that we as yet know of to rid a dwell ing of 
country desiring to study certain kinds of fossils to obtain the touching one of the most promising industries of the Far these to be dreaded pests.-EDs.] 
knowledge they want without going to Europe. West : �" • I .. 

_ , ... ... I " Pure Cashmere goats find among the wild sage brush Canned Food, 
Tlie T��re)' Botanleal Club. , (Artemisia) barrens of Nevada an acceptable climate, where A correspondent of the New York Daily Bulletin has been 

The Torrey Botanical Club held its regular meeting at the their health is excellent and their fleeces unusually fine and making inquiries with regard to the canned goods business, 
" Herbarium," Columbia College, Tuesday evening, Novem- silky. A herder near Carson has a flock of 3,000. Eastern and finds that roast meats are now canned and sold for use 
ber 12. farmers (and especially that great multitude who to admira- on board ship in place of salt provisions. Lobsters were 

As nsual, there were exhibited 'very many interesting tion of rural life do not unite much a1Iection for farm labor) formerly caught off this shore, but they became scarce !rere 
plants, both wild and cultivated. Dr. Gross exhibited a are solicited to give reflection to this intelligence. Here is a and went to Maine, and since then they have gone to Nova 
full blown rose, from the center of which another perfect whole State, 120,000 square miles, open to superficial pre- Scotia and still iater to Newfoundland. Some of our local 
flower had grown. One of the members stated that he had emption , its mountains exactly adapted to climbing goats, dealers have had canning factories in Maine, and have moved 
frequently seen the common " bachelor's button " ( Oentaurea) and its sweet grass sheltered by every bush of artemisia. them as the fish emigrated, and they are now located in 
of the gardens in the same median proliferous condition. Add to this the miraculous winter pasture, more wondrous Nova Scotia and Newfoundland. Lobster protective laws 
Dr. Thurber remarked that it was not an uncommon thing than the mythic manna of antiquity . Everywhere the have been passed by the legislatures, but they came too late, 
to see, in Mexico, some of the Oacti with new plants starting ' flashing leaved white sage abmmds. In the growing time of and are even now but loosely enforced. 
out from the side of their fruit. Mr. W. H. Leggett called summer no animal can stomach its bitterness. But the first Among the novelties now put up are baked beans, fish 
attention to the recent rediscovery, in North Carolina, of tbe frost that kills the summer food turns this bitterness to and clam chowder, and the latest of all are fish balls. Beans 
long lost plant, Shortia, by a son of Mr. M. E. Hyams, re- sweetest pasture. It is savory and fattening to all animals were first canned as an experiment about a year and a half 
marking that the rediscovery of a plant so rare that hereto- that herd. It tenders their meat and gives to their coats a ago, and some few have been sold in England. The " fish 
fore only one known specimen existed-that in Michaux's glossy fur that defies the frost and the tempests of winter. balls and baked beans " were exhibited at the Paris Exhibi
herbarium at the Jardin des Plantes-was one of the most There is in contemplation of this most wonderful provision tion, and a great many orders resulted. There have been 
important botanical events of the age. Mr. Leggett also in- of nature more food for thought and more practical instruc- rumors among the trade that a large contract was secured 
formed the Club that Mr. Thomas Meehan had recently vis- tion than can be found in all the unverifiable superstitions at Paris from a foreign government (the French) for the 
ited the locality in New Jersey given as a station for Oal- of the world, however eloquently elaborated. Here is in- supply of the army, but the company manufacturing deny 
lun.a 'Culgaris, and had discovered, without the shadow of a viting occupation, most remunerating, least laborious, most this. The probability is that a sample order has been given , 
doubt, that the plant had been introduced there from culti- healthful, least risky, and involving small initial out�ay, that I and that if satisfactory a large order is expected. The pro
vation by an emigrant from England. The president, Dr. ought to tempt your surplus workers to cross the wIlderness dnct received a gold medal at Paris. The works, which are 
Thurber, stated that he had discovered that the roots of th�t. l�es twixt !,our mac�ine ensl�ved �and and th.e life i�-

I entirely new, are being rUll to the fullest capacity, and 500 
Rltexia Virginiea bear tubers, two or three to each root, spmtmg pursUlts of agneulture III thiS sunny clune-thiS dozen cans of fish balls and baked beans are being made 
and resembling minute tubers of the dahlia, a fact that he land of flowers, of perennial verdure, literally overflowing daily. 
could find nowhere stated in our manuals of botany, and with milk and honey. " Soups of all descriptions are canned, but prices for tbese .. , . ,  .. 

A ll Improved Shot Gun. 

We have been shown 'recently one of the most complete 
and strongest guns we have ever seen, and as we are often 
in receipt of letters asking advice in regard to breech· load
ers, we think a short description of this gun may interest 
some of our shooting readers. The piece referred to was 
made to order for ..a. gentleman of this city by Holland & 
Holland, of New Bond St. , London, a firm whose work 
ranks with that of Grant, Purdy & Lancaster, but who are 
but slightly known in this country. 

Besides the perfection of the workmanship and beautiful 
finish, the gun has several novel features that are worthy of 
notice. The barrel, which is pivoted to the stock. is rc
tained in firing position by three strong fastenings that are 
operated by a small lever at the top of the stock between 
the hammers. The cartridge shell ejector, which is of a 
new form and very substantial, is operated from the barrel 
joint. Two sets of barrels are fitted to the stock, so that 
either may be readib' removed and replaced by the other. 
One set of barrels are choke bored for open and long range 
shooting, while the other is cylinder bored for brush and 
close work. The glln is inclosed in a chest of ,English oak ,  
leather covered, and is  accompanied with a complete set of 
loading and cleaning tools. 

We are told that notwithstanding the superior quality and 
finish of Messrs. Holland & Holland's guns, they are fur
nished at a reasonable price. 
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ASTRONOMICAL NOTES. and its changes were watched for the few following days ; it r AlIIERICAN INSTITUTE FAIR. 

BY BERLIN H. WRIGHT. will perhaps be seen again early in December. Before this paper reacbes our readers the American In. 
PENN YAN, N. Y . ,  Saturday, December 7, 1878. .. , • , .. stitute Fair for 1878 will have closed. Taken altogether, it 

The following calculations are adapted to the latitude of ' Electrical and Telegraphic Invention s and Inventors. ' bas been successful, although there seems to be a paucity 
Ncw York city, and are expressed in true or clock time, being I Tbat the United States is prolific of inventors and inven- of novelties. 
for the date given in tbe caption when not otherwise stated: , tions the records of our Patent Office conclusively prove. Foremost among objccts of interest, especially in the 

PLANETS. I In no otber country in tbe world is there so great a number evening, is the electric light. Recently in the interim be· 
H.M. H.M. I of inventions yearly produced. tween the afternoon and evening performance of the ma-

Mereur,)' sets . . . . . ... . . . . .  5 45 eve. I Saturn in .meridian . . . . . . 6 43 eve. In electrical and telegraphic invention there has been re- chinery the large fountain in the main ball has been iIlumi-lIIars rIses . . . . . . .. . . . . . . . . 5 01 mo. Uranus rIses . . . . . . . . ... . . 10 39 eve. I • Jupiter set8 . . . . . . . . . . . . . . 8 15 eve. Neptune in meridian . . . . . 9 16 eve. cently a very noticeable development. It IS a fact tbat most nated by light projected from an electric lamp in the gallery. 
FIRST MAGNITUDE STARS, ETC. I of tbe really valuable and important improvements in tele- Lit in this manner it is a very beautiful object. The 

H.M. H.M. I graphic systems and apparatus have, of late years, either Wallace electric lights render the capacious main hall as 
Alpheratz in meridian . . . 6 56 eve. Procyon rises . . . . . . . . . . . 8 07 eve. originated or been made practical in this country. Electrici- light as day, and in the machine department the gaslights Mira (var.) n meridian . 9 06  eve. Re�lns rises . . . ... . " '  . .  10 11 eve. 
Algol (var. in meridian . .  9 54  eve. SpIca rises . .. . . . . . . . . . . . . 2 52 mo. ty has been adapted to public use in a manner and to an ex- appear of an orange hue by comparison with the Brush elec-
�lj:b����ei�d:;;'��di��r�� �� �:�: ���s . �

s
.�� : · : : : · : : .: : · : i�J!ibl�: tent unknown elsewhere. The improvements in the systems tric light. 

Capella in meridian . . . . , .  0 Oi mo. Vega sets . . . . . . . . . . . . . . . . . 10 20 eve. and apparatus employed in commercial telegraphy have A small Brush dynamo-electric machine, recently placed Rigel in meridian . . . . . . . . 2 03 mo. I Altair sets . . . . . . . . . . . . . . . . 9 08  eve. d f h' b d . M h' H II xh'b't th . h '  f Betel�ense in meridian . . . . 0 45  mo. I Deneb sets . . . . . . . . . . . . . .. . 1 29  mo. largely increase the amount 0 business w ICh can e one III ac mery a , e l l s e Immense eatmg power 0 Sirins rises . . . . . . . . . . . . .  8 32 eve. Fomalhaut sets . . . . . . . .. 9 43  eve. over a single wire, and relatively decreased the cost of doing a quantity electrical current. A No. 9 wire, 8 or 10 inches 
MOON'S 'PLACE AT 7 P.M. such business. This enables telegraph companies to scrve in length, is quickly brought to redness, and a smaller wire Saturday. Aries . . . . . . . . . . .. 25° I Wednesday, Gemini . . . . . . . 16° their patrons at constantly decreasing rates, and thus the deflagrates almost instantly. Sunday. Taurus . . .  . . . . . . . . 7° Thursday, Gemini . . . . .. . . . . 29° 1 h . l '  d d . d b d d b fi ' I A t h' b't d b  W'lb h B th f Ph'l Monday, Taurus . . . .. . . . .. 20° I Friday, Cancer. . . .  . . . . . .  12° te egrap IS popu arlze , an IS usc y an rna e ene CIa ro ary pump ex l I e y 1 ra am ro ers, 0 I . 

Tuesday, Gemini·. . . . . . .  . . . 3° to the public in an increased ratio. The duplex and quad- adelphia, although compact and not very large, is capable 
The moon will pass through the Pleiades or seven stars nlplex systems have been the most notable inventions in this of raising 11 tons of water per minute. These pumps are 

and occult several of �he no�thern mem�ers of the cluster line, and their practicability and usefulness bave been very I 
construc�e� on the principle of tbe Bake� blower: which is 

December 8, about 1 0 clock m the mormng. fully demonstrated. The automatic system, which by many also exhIbIted by the same firm, and WhICh was Illustrated 
December 6-13 seems to be a well established shooting : was'f.or some time regarded as a solution of the question of some time since in the SCIENTIFIC AMERICAN. From a 

star epoch; their radiant point being 0 Geminorum. The cbeap telegraphy for the public, has not as yet justified the I careful examination of tbe moving parts of the pump and 
constellation Gemilli is on the meridian December 10, about I anticipations of those who have attempted its introduction. blower we can discover nothing subject to greater wcar 
midnight. . . . . I While it may yet be found a useful adjunct to the tplegraphic than any ordinary shaft u�der aver�ge conditions. 

The Saturman satellIte, Titan, may, WIth a small telescope, ' sy.stcm, as a system of itself it must be conceded t hat thus Among the woodworkmg macbmes there are few that 
be seen cast of Saturn until December 2 and after Decem· far it has becn a failure. While as yet the quadruplex is diffcr materially from well known forms. The Concord 
her 18, being furthest east Dccember 26, and west of him sufficient for the demands of the business, and probably will Buzz Planer, made by John A. White, of Concord, N. H. , 
from Dccembcr 2 to 18, being furthest west December 10. be for some years to come, when, in the progress of events, possesses several points of novelty. In appcarance it is the • , • , .. a further utilization of the capacity of the conductors for plainest a.nd simplest of machines; it is nevertheless capable AstronolDlcal Notes. f d . . t f k 0 h If f b b I . telegraphic transmission shall become a necessity, it is likely 0 omg a great varIe y 0 wor . ne a 0 t e Cl IS 

-� OBSERVATORY OF VASSAR COLLEGE. that the demand will be met and satisfied. Experiments in movablc and may be raised or lowered at pleasure. In per-
The computations in the following notes are by students this direction are �onstantly being made, and there would forming this movement, it is made by an ingcnious and 

of Vassar College. Although only approximate, they will seem to he no reason to doubt of their ultimate success. The simple contrivance to nearly follow tbe peripbery of the 
enable the ordinary observer to find the planets. telephone as a practical telegrapbic instrument is essentially planer head. The machine has a simple adjustment, by M. M. an American invention, and is rapidly coming into general which it may be arranged to rabbet, bevel, joint, and plane 

Positions oC Planets Cor DecelDber, 1 8 '78.  
use o n  sbort lines and for private telegraphy, for which i t  i s  diagonally. The table is supported b y  a single hollow iron 

Mercury. 

The planets which aro visible to the naked eye arc all in 
soutbern declination during tbe month of December. Mer
cury is far in the south, rises at 8b. 56m. A. M. , on Decem
ber 1 ,  and sets at 5b. 31m. P.M. It may possibly be seen 
after sunset. On Deccmhcr 31 Mercury rises at 6h. 28m. 
A. M. , and sets at 3h. 54m. P.M. 

specially adapted. column, so that an irregularity in the floor upon which the 
The fire-alarm telegraph system; the system of telegrapbic machine rests will not twist or spring it. 

reports of stock and commercial quotations, on printing tele- Another planer from the same manufacturer, baving a 
graph instruments, forwarded to subscribers at their places constantly lubricated bed, works equally well on wet or dry 
of business ; the domestic or district telegraph system, are all I lumber. A novel sandpapering machine, also made by Mr. 
American inventions, and have been exclusively developed '  White, sandpapers bevels, scrolls, etc. The small cylinder 
and perfected in this country. Our bank vaults, moneyed which carries the sandpaper for scroll work has. in addition v.eons. institutions, and private residences are protected against bur- to a rapid rotary motion, a reciprocating longitudinal motion. 

Venus is. ncarly as far m the south as Me.rcury and less glarious assaults, and our buildings against the spread of The H. B. Smith Machine Company, of Smitbville, N. J., 
favorably sItuated. On December 1 Venus rIses at 7h: 7m. ! conflagrations by electrical-appliances of American invention exhibit several woodworking machines, among which we 
�.M. , and sets at 4h. 23m. P: M. On December 31 V enus , and covered by United States patents. Our places of busi- find a double tenoning machine having an automatic feed. 
nses a� 8b. 1 m. A. M., and sets at 5h. P.M. . ness, public buildings, and residences are telegraphically con. The work is carried forward between guides by an endlcss 

It WIll be seen that V. enus keeps very �early the dlUrnal nected by apparatus invented, patented, and introduced by chain carrier wbich discharges the finisbed pieces at the back 
path of the sun, and Will not be seen durmg the month. Americans, and new adaptations of electrical appliances are of the machine. While this machine is applicable to all kinds 

Mars. constantly enlarging the field of usefulness and convenience of work, it seems especially adapted to hard wood, as the 
Mars is also very unfavorably situated for evening ob- of tbis important agency. work is carried steadily up to the knives with a positive 

scrvers. It rises on December 1 at 5h. 5m. A.M., and sets ! The active and enterprising character of the American feed. 
at 3h. 9m. P. M. On December 31 Mars rises at 4h. 53m. � people encourages such inventors and stimulates invention .. . . . . 

About Advertising. A. M., and sots at 2h. 13m. P.M. : by their prompt and ready practical adoption whenever their 
I . My success is owing to liberality in advertising. -Bonner. Mars may be scen in the very early morning. t IS very , practicability and usefulness are demonstrated. There is not The road to fortune is tbrough printer's ink. -P. T. small, but can be identified by its red ligbt. I' to be overcome here the prejudice and inertia which exist in Barnum. 

Jupiter. older communities, and among peoples who are slow to Success depends upon It liberal patronage of printing Jupiter is still conspicuous early in the evening in the . change the habits and methods of centuries. offices.-J. J. Astor. southwest. This planet rises on December 1 at 11  A. M., I The United States has been well characterized as the para- Frequent and constant advertising brought me all I own. und sets at 8b . 30m. P . M. On December 31 Jupiter rises at dise of inventors. The inventions developed and introduced -A. T. Stewart. 9b. 20m. A. M., and sets at 7h. 4m. P.M. !,' here �lowly but surely force their way in other countries. 
You wI'11 never My son, deal with men who advertise. If wc take the hour from 7 to 8 in tbe evening for observ- ' The country is honored and its material interests advanced lose by it. -Ben Franklin. ing Jupiter, it will be seen on the 1st with only three of its by its inventors and inventions, and this fact is now recog- How can the world know a man has a good thing unless moons, the one ncarest to the planet being behind it, and on nized and admitted abroad as well as at home. So long as he advertises the possession of i t ?- Vanderbilt. the 10th, at tbc same bour, this satellite is not seen, becausc the telegraphs continue to be owned, operated, and managed A good advertisement in a newspaper pays no fare on it is passing across the face of Jupiter. i as private enterprises this will, in regard to them, continue railroads; costs nothing for hotel bills; gives away no boxes 

Saturn . to- be the case. Should they-of which there is at present of cigars to customers, or merino dresses to customcrs' wives ; 
On December 1 Saturn rises at lb. 20m. P.M. , and sets little probability-ever become an official monopoly, the de- drinks no whisky under the head of traveling expcnses, but [j;;m.  after midnight. On December 31 Saturn rises at 11h. crease in the number of telegraphic inventors and of notable goes at once and all the time about its business free of 

24m. A. M., and sets at 1 1h. P.M. inventions will be no less marked with us than it has been in expense. 
Saturn comes to the meridian between 7 and 5 P. M. all England and in European countries generally, wbere t be tele- Advertising is the oil which tradesmen put in their lamps. 

through tho month, at an elevation (in this latitude) of about graphs are owned, managed, and operated as a part of the They that are unwise put no oil in. 
4,jO. It is easily recognized, as no bright stars are aroun d it. government machinery and by government officials.-JoU1'- Where is "parts unknown?" asks a correspondent of thc 
The belt around it, and the largest moon, Titan, can be seen nal of tlw Telegraph. Danbury News. To which Bailey answers: " Where they 
w ith a small telescope. Tbe movement of Titan around .. , • I .. don't advertise." And though Bailey does say it, this is no 
Saturn and its return to the same place, after intervals of Heating Street Cars. joke. 
16 days, can bc noticed. It can also be seen to pass on to tbe .The Tbird Avenue .Railroad Compan! ar� expe�iment�ng An advertisement is a window through which all the world 
face of the planet, and to reappear after it has been bidden WIth a steam car heatmg apparatus WhICh IS the mventIOn may look into your shop and see just what you wish it to 
behind it. This satellite was seen to pass off the disk on of Lieut. J. N. Graydon of the U. S. Navy. The invention see-no more, no less. 
October 24 and aerain on November 9. I' consists of two cylindrical reservoirs, about 3 feet in length People are quite apt to go where their attention is called, o and 16 inches in diameter, placed under the seats on each Uranus. I and, if they find things as represented, will purcbase there 

h side of the car. An iron pipe runs from these reservoirs . f d' h "  . k' el h Uranus is in north declination, and therefore crosses t e . . m pre erence to spen mg t elr tIme m see mg sew ere. -
'd'  t d 1ft d b t '  th . 0 D around the car. The reserVOIrs are so surrounded wIth non- Phil. Olwmist and Druggist. merI
b 
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e- conducting substances that but little heat escapes from their .. � • , .. eem er ranus rIses a . m. . . ,  an sets at m. f d d' tl . . An Astonlshl u "  OWer. ft 'd ' bt 0 D b 31 U . 9h 3 ' sur ace, an a seat Irec V over a reserVOIr IS no warmer a ,er mI mg . n eccm er ranus rISCS at . m. ! . . . 
P M d t t 1 0h 21 f th t ·  I than one lD another part of tbe car. The reservOIrs are filled The Independent, of New York, probably the ablest, . . ,  an se s a . m. 0 e nex morn mg. . f '  d h b I d . . . h Id ff U h d th t R I t d th t d WIth water to a depth 0 about two mches, an t ey are t en argest, an best relIgIOUS newspaper m t e wor , 0 ers in ranus as passe e s ar egu us owar e eas an . . 1 . f tl II t f L '

I 
charged WIth steam untIl a pressure of forty or fifty pounds another column to give away, abso utely, a Worcester's IS  now very ncar one 0 10 sma s ars 0 eo. is attained. The reservoirs are tested to stand a pressure Unabridged Quarto Pictorial Dictionary, which retails over,Y' 

. 
Neptune. , of 700 pounds. The steam pressure is maintained during where for $10, and is, of course, a household necessity. Ti l t· Neptune rIses on December 1 at 2h. 55m. P.M., and sets at the time required for a round trip from the City Hall to Independent is now publishing the Rev. Joseph': Cook's 1'a-4b. 25m. A. M. On December 31 Neptune rises at 56m. I Harlem and return. BY,an ingenious arrangement of valves mous Boston Monday Lectures, which are creatins so mueh after noon, and sets at 2h. 24m. of the next morning. Nep- constant pressure of steam is kept in the pipes. The reser- discussion everywhere. It will also soon begin the publ ic:!. tune is among tbe small stars of Aries. voirs are to be supplied with steam at the terminus of the line tion of a series of articles on " Socialism and Communism, " 

Sun Spots. in Harlem and at tbe Sixty-fifth street depot. Half a minute one of the most important questions of the day, by ]}x-Prcs. 
The sun has been examined daily from September 22 to is required to fill the reservoirs. The cost of warming a I Theo. D. Woolsey, D. D., LL. D. See advertisement of the 

November 15. A small spot was perceived on November 4, I car is said to be 2 cents a day. t Independent in this paper. 
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TO INVENTORS. I Bolt Forging Machine & Power Hammers a specialty. LESSONS IN ELEMENTARY CHEMISTRY. By I (11)- B. L. writes : We have an ordinary 

An experience of more than thirty years, and the pre- Send tor clreu1ars. Forsalth & Co., Manchester, N. H .  Hen!1' E. Roscoe, B. A.IF. R. S. London single actiou pump, 8 inches bore and 6 Inches stroke, 
paration ot not less than one hundred thousand apPllea- 1 Jarvis Patent Boiler Setting burns wet peat, screen- and N ew York : Macmillan & Co. 1878. mislng water 31 feet: from well to pump is 10 teet, and 
tlons for patents at home and abroad. enable us to un- I InIlS without blast. A . F. Upton. Agent, 48 Congress St. ,  This Is a new edition of Professor Roscoe's admirable from pump to tank 21 feet, both measured vertically. 
derstand the laws and practice on both continents. and I Boston, M ... s. little book. The combining weights of the elements The suction and discharge pipes are both one inch dl-
to possess unequaled facllitles for procuring patents 'I For Sale.-A 6 x 6 Upright Yacht Engine, 6 H. P. are calculated from the resnlts of Stas's experiments, ameter. If the pipes al'e Increased to 1)4 inch diameter everywhere. In addition to our facUlties for preparing Wm . F. Codd, Nantncket, Mass. oxygen being taken at 15'96 instead of 16, as in the pre- what per cent of power will be saved, speed of pump drawings and specifications quickly. the applicant can 
re.t .... ured that his case will be filed In the Patent Of- The most useful improvement for the manufacture of vious edition. 80 :strokes per minute? A. We do not think thcre 
floe without delay. Every application, in which the feea 'I PRper Is the recently patented Hot Air Drier .of C. S. Journal of the Cincinnati Society of Natural would be much gain . 
have been paid, Is sent complete-including the model- Clark of tbls city ; taking tbe paper trom the bundle, Histo1'1J. No. 2. 1878. Is there a paper published in this country similar to 
to the Patent Office the same day the papers are signed : can finish 8,000 rolls per day, ready for the wall. without 

This fiourishing society, located in a city which has the Textile Man'lffacturer ! A. We think not. 
at our office. or received by mall, so there Is no delay In I handling . W . S . Garrabrant, A gt., 15Il W. 29th St . •  N.Y.  

12 S P L filing the ca.se. a complaint we often hear from other I Chapman Valves and Hydrants received the highest given its name to a highly fossiliferous group of rocks ( ) . . . writes : If at a given time all 
sourees. Another advantage to the Inventor In securing award at Mass . Mechanics Fair. Chapman Valve Manu!. belonging to the lower silurian system, Is peculiarly and the inhabitants of the earth. with all animals, locomo
his patent throngh the Scientific American Patent Co.,  Boston, M:a.ss . favorably situated for palreontological studie�-studics tives, steamers, ete . ,  take up Ii liue of march due east, 
Agency. It Insures a special notice ot the invention In I For Solid Wrought Iron Beams, etc . .  see advertlse- which, judging from the journal before us, are being what will be the effect on the motion of the earth on its 
the SCIENTIFIC AMERICAN. which publication often , ment. Address Union Iron Mills. Pittsburgh, Pa., tor pushed with great vigor. Mr. Wetherby contributes a axis? A. As the total mass of everything movable on 
opens negotiations for the sale of the patent or manu- lithograph, etc. classified list of fossils from the Cincinnati group ;  Mr. the face of the earth Is infinitely small compared with 
facture of the article . A synopsis of the patent laws 

M hi Diam d J D' kin 64 N St N Y  Ulrich makes observations on fossil annelids. and de- the mass of the earth, we think there would not be 
In foreign countries may be found on another page, ac ne on s. • 1C son, assau ., . .  scribes new species from the Cincinnati group; Mr. the slightest disturbance. 
and persons contemplating the securing of patents Vertical & Yacht Engines. N. W.Twiss, New Haveu, Ct. I Miller describes eleven new specIes from the same for-abroad are Invited to write to this office for prices, The Lawrence Engine is the best. See ad. page 365. mation; Mr. Moore gives the annual preCipitation of (13) W. M. M. asks : Is there such a thing 
which have been reduced In accordance with the times. as a perfect vacuum? A. No ; but the Torricellian va-
and our perfected facilities tor conducting the business. Sheet Metal Presses, Ferracute Co. , Bridgeton, N. J. rain for forty·two years; and the society's proceedings cuum Is practically perfect. Every mercurial barometer 
Address MUNN & CO . •  office SCIENTIFIC AMERICAN. Eagle Anvils, 9 cents per pound. Fully warranted. occupy the rest of the number. Two plates, Ulustrating presents an example of it. 

The Ohargefor InaertWn under this head is One Dollar 
a linefm' each tnBertWn ; alJuut eight words to a line. 
Adve,.ti8ement8 must be received at pu/)licatWn qfJlce 
a8 early a8 ThurBday morning to appear in next issue. 

Magic Lanterns and Stereopticons of all prices. Views 
illustrating every subject for public exhibitions . Profit
able buslne.s for a man with a small capital . Also lan
terns for colJege and home amusement. 74 page cata
logue free. McAllIster, Mf. OptiCian, 49 N ... sau St., N. Y. 

Alcott's Turbine received the Centennial Medal. 
1,000 2d hand machmes for sale. Send stamp for de

serlptlve price I\st. Fursalth & Co . ,  Manchester. N. H. 
Florey & Smith, San Francisco, make a specialty of 

Introducing useful l�entlollB.1n the Pacillc States. 
J. C. Hoadley, Consulting Engineer and Mcchanical 

and Sclentlflo Expert, Lawrence, MaBB. 
Nickel Platlng.-Wenzel's Patent Perforated Carbon 

Box Anode for holding Grain Nickel . A. C. Wenzel, 114 
Center St . , New York City. 

Kreider, Campbell & Co., 1080 Germantown Ave., 
Pbila .• Pa., contractors for mills tor all kinds of grinding. 

The only Engine in the market attached to boiler 
having cold bearings. F.F.& A.B.Landl .. Lancaster, PR. 

new fossils, accompany the text. 

Hydraulic Cylinders, Wheels, and Pinions, Machinery 
C ... tings ; all kinds ; strong and durable ; and e ... l1y 
worked . Tensile strength not less than 65,000 lbs. to 
square In. Pittsburgh'jiteeI'C ... tIng Co . , Plttsburgh, PR .  S. G.-" Land and l.\'Iarine Engines and 

Engine Lathes, 8 ft. bed, 19 in. swing, on hand and Boilers," Burgh.-E. H. M.-The universal square may 
finishing ; price low. F.C.& A .E.RowlBnd, N. Haven, Ct. be used as a try-square, T-square as a graduated rule, 

for laying out a miter, and for finding the center of a 
DW BOOKS AND PUBLICATIONS. 

circle.-W. H. J .-Consult our advertising columns.-

GROWTH OF .THE STEAM ENGINE. By Prof. 
E. B. should address a IMnufacturer of hydraulic rams. 

Robt. H. Thurston, A. M. , C.E. ,  Stevens (1) C. Q. asks : At what height above a 
Institute. New York : D. Appleton & boiler shall I place a water reservoir so that the boiler 
Co. , 12mo. pp. 490. may be supplied with water from the reservoir by the 

In this volume of the International Scientific series force of gravitation alone? A. The pressure Is about 
ProfessOr Thurston has traced the bistory of the grad- 0'433 lb. per square incb for each foot of difference of 
ual development of the philosophy and construction of level, between water lines In boiler and reservoir re
the steam engine, from the simple machine of Hero (B. spectively. 
C. 2(0) down to the steam engine of to-day. The work (2) J. F. A. asks how phloroglucin is made. 
Is intended for popular reading, and Is weU lllustrated. A.Phloroglucln (C.H.O,.) Is produced by heating phiore-
THE SOUTH PASS JETTIES. By E. L. Cor· tin, quercetin, dragon's blood, gamboge, kino, ete., 

thell , Resident Engineer. T ransaction s with caustic potMsa. Rhombio crystals, witb two 
Correct thing for Holidays, Whist and Dinner Parties, of the American Society of Civil Engi- molecules of water of crystallization, of sweet taste. 

Is the Vanity Fair Cigarettes, with your monogram. neers. 1878. What Is tbe latest work on gasometry? A. The 
Who wrote ItY-The question is, who wrote • .  The Lit- In this essay, read before the tenth annual convention latest work on gasometry Is Ga8umetri8che Metkoden, 

tie Belle of Bloomlngda1e," the realistic story of New of the American Society of Civil Engineers last_June, by Robert Bunsen, 2 Auf., 1877. 
York Revolutionary life now runulng in the ChrlBUam. Mr. Corthell has given a sketch of the progres� of the Is there a work on the barometer and its application to 
Union. of New York ? We are told It Is by one of the Improvement of the mouth of the Mississippi,with incl- chemical analyscs f A. We have not seen such a work. 
most eminent of American wrlters, and that we have d t-' tee d d Th ' f tl h W F M k h • 

six months to guess It In. 

I 
�n ... �o an mem?ran a. e m orma ?n e (3) • . . as s w at to size chromos or 

. . gIves wlil be found of mterest and value to engIneers oil prints with betore varnishing. A. You may use a The Genume Asbestos Steam Pipe and BoIler Cover- who have to deal with such problems. th· I f f fin I . .  I tar h Ings are the most durable, efl'ectlve, and economical of • 
m so u IOn 0 e g ne, Ismg ass, or s c .  

any In use. H .  W .  Johns Manufacturing Company, 8'1 SLIDE VALVE . GEARS.. By Hugo BIlgram, (4) W. W. asks : 1.  How to make a mark-
Malden Lane. New York, are the sole manufacturers. M. E. PhIladelphia; Claxton, Remsen & l ing Ink for marking linen, cotton, ete., that requires no 

Situation wanted by a Mech. Eng. and Draughtsman. Haffelfinger. pp. 125. $1. warm iron. heating, or preparation after being written? 
15 years experience In designing and care of mining rna- In this brief essay Mr. Bilgram offers a new graphical A. Dissolve shellac in a little water by boiling it with 
chlnery. sewing machine tools, and the Corliss engine. method for analyzing the action of s lide valves moved abont one sixth part of borax, and add to this solution 
AddreBB H. N •• No. l3J. Vinton St .. Providence, R. I .  b y  eccentrics, link motions, and cnt-off gears. I t  i s  of- a sufficient quantity o f  soluble nigrosin t o  produce the 

The well named Leader Lathe Is far ahead of compe- fered as an easy means for properly designing valves proper color. 2. How can I make aniline black in solu
tltors . For descriptive �1rcnlar. addreBB Fra.sse & Co . , and valve gears, and for establishing the comparative tlon that will keep for any length of time without de-
62 Chatham St . , New York . merits of their various constructions. His method is a composing? A. Add to the solution a little alum or 

Brush Electric Light.-20 lights from one machine. modification of Zeuner's diagram, calling for no knowl- borax. 
Latest & best light. Telegraph Supply Co., Cleveland, O. edge of mathematics beyond elementary geometry. (5) D. J. M. writes : In your issue of N 0-

Steam, Water, Gas, Valves, Hydrants. Prices reduced. THE RELATIVE PROPORTIONS OF THE STEAM vember 2, 1878, you say the decimal system of numera-
Send for catalogue .  Chapman Valve M'f. Co .• Boston. ENGINE. By William D. Marks. Phila- tion Is not the best system. Will you ple ... e tell wbat 

Improved Meat Cutter. Capacity 600 Ibs. an hour. Cir- delphia : J. B. Lippincott & Co. 12mo. system you think better, and why? A. The duodeci-
cnlar and price list, J. W. McFarland & Co . .  A1!Iance, O. pp. 161.  mal, since the unit is divisible into more convenient In this course of lectures to the students of dynamieal tractions. 

(14) B. F. K.-The moist pile is not adapt
ed to the electric light. Better use 19 or 15 cells of Bun
sen battery. For a primary coil use two layers of No. 
16 wire, on this wind several thicknesses of paper pre
viously soaked in melted paraffin, and on the paraffiu 
paper wind the first layer of your No. 32 wire. Put par
afiln paper between the layers of the fine wire. You 
cannot get a satisfactory light from an induction coil. 

(15) R. W. asks : In pumping water into 
the top of a steam boiler, can it be done without putting 
the feed pipe down into the water in the boiler? A. 
You may do it, but it would be disadvantageous, as it 
would condense more or less of the steam. 

(16) G. S. L. writes : Two hydraulic rams, 
constructed precisely alike, are in operation at the same 
time, tsking their water from the same source of sup
ply, and discharging at the same elevation. The head 
of water is the same in both cases (5 feet), but ram No. 
1 is located directly beneath the source of supply,whlle 
No. 2 Is distant 100 feet down a hill (bnt only 5 feet be
low the source of supply). Now, will either of these 
rams raise more water than the other, and will either 
make more strokes per minute than the otherf _ Will 
the long column of water, being hellvier, acquire more 
momentum, and can It perform more work, than the 
short perpendicular columu in ram No. I f  A. We think 
that the best reeults will be obtained from the long col
umn. 

(17) G. S. asks : 1. At what point should 
the fire line be in relation to the water line of a plain 
cylindrical boiler? A . Not lower than midway. 2. 
Would lt injure the boiler to have the gas work all around 
It? A. No. 

(18) W. C. E. asks how academy or mill 
board, which Is used by artists, is made. A. Size paste
board, and when dry apply a thick coat of paint with a 
palette knife. If a rongh surface is desired. palut two 
sheets of board, put them face Iogether while green, 
then pull them apart immediately. 

The Lathes, Planers, Drills, and other Tools, new and 
second-hand. of tbe Wood & .Light Machine Company, 
Worcester, are to be sold out very low by the George 
Place Machinery Agency. 121 Chambers St . ,  New York. 

engineering in the University of Pennsylvania, Profes
sor Marks has undertaken to give, in a simple a.nd prac
tical form, rules and formulre for the determination of 
the relative proportions of the component parts of the For the best advertising at lowest prices in Scientific, steam engine. Mechanical, and other Newspaper .. write to :m. N. Fresh-

man & Bros . •  Advertising Agents, 186 W. 4th St., CIn •• O. CASTING AND FOUNDING. By N. E. Spret-
. , .  son. New York : E. & F. N. Spon. 8vo. 

For Town and Vlilage use, comb d Hand Fire Engine pp. 412. Eighty-two plates & Hose carriage, tsSO. Forsalth & Co . •  Mancbester, N. � .  I The anthor's object has been to furnish a practical 
Manufacturers of Improved Goods who desire to bulid treatise on casting and founding, Including descriptions 

up a lucrative foreign trade, will do well to Insert a well of modem machinery employed In the art. Little space displayed B:"-vertlsement In the SCIENTIlI'IC AMERICA,.. has been given to chemical or metallUrgical theories . Export Edition. This paper has a very large foreign The work is well lllustrated and has a good index. 

(19) J. H. asks how to make carburet of 
sulphur. A .  A porcelain tube filled with pieces 
of charcoal which have been recently heated to redness 
in a covered crucible, is fixed across a fnrnace In a 
slightly inclined position. Into the lower extremity a 
tolerably wide tube Is secured by the aid of a cork; this 
tube bends downward, and passes nearly to the bottom 
of a bottle filled with fragments of ice and a little wa
ter. The porcelain tube being beated to a bright red
ness, tragments of sulphur are thrown into the open (6) P. T. A. asks : 1. Can you give a re- end, which Is immediately afterwards stopped by a 

cipe ,for welding hom? A. Pieces of horn may be cork. The sulphide of carbon formed passes over, is 
joined by heating the edges until they are quite soft,and condensed by the Ice, and collects at the bottom of the 
pressing them together till they are cold. 2. Also a re- vessel. This Is collected and freed from sulphnr by re
cipe for staining hom? A. To stain hom red, soak In distillation at a very gentle heat in a retort connected 
very dilute uitric acid tor a few minutes, and apply a with a good condenser. For preparation on a large 
stron� infusion of cochineal In aqua am�onia. Green, scale, a tubulated earthen retort is filled with charcoal, 
steep m a solution of 2 parts of verdigriS and 1 of sal and the sulphur is dropped in through a porcelain tube 
ammoniac. Blue, stain green, and then steep for a short passing through the tubulure and reaching nearly to the 
time in hot soda solution; or steep them for a short time I bottom. 
in a weak solution of sulphate of indigo containing a 

circulation. . 

ForPower&EconomY,Alcott's Turbine,Mt.Holly,N.J. TRIGONOMETRICAL LEVELING. By August 
Brick Presses for Fire and Red Brick. Factory, 809 Faul, C. Eo Baltimore : Cushings & 

s. 5th St .. Phlladelphta. Pa. S. P. Miller & Son. Bailey. 8vo. pp. 46. 
This short treatise on leveling by vertical -angles, and 

the measurement of distances by telescope and rod, is 
supplemented by a valuable set of tables of heights for 
all angles trom zero to 22",°, in minutes, and for IIny 
distance. 

Puuchlng Presses, Drop Hammers, and Dies for work
Ing Metals, etc . The Stiles & Parker Press Co.,  Mlddle
town, Conn. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery tor POlishing and BUfling Metals. 
E. Lyon & Co . , 470 Grand St . •  N. Y. 

Fine Gray Iron Castings a specialty, also Wire Work
ers ' Pickets and Rosett. In stock. A. Wlnterburn's 
Ii'oundry, 16 De Witt St., Albany, N. Y. 

Books for Eugineers and Machinists. Catalogues 
free.  E. & F. N. Spon, i48 Broome St., N. Y. 

Nickel Plating.-A white deposit guaranteed by using 
our material. Condit,Hanson & Van Winkle,Newark.N.J. 
English Agency, 18 Caroline St. , Birmingham. 

H. Prentiss & Co., 14 Dey St., N. Y., Manufs. Taps, 
Die., Screw Plates. Reamers, etc. Send for list. 

Solid Emery Vuicanite WheelS-The Solid Original 
Emery Wheel - other kinds hnltatlons and Inferior. 
cantlon.-our name Is stamped In full on all our best 
Standard Belting, Paoklng, and Ho.e. Buy that only. 
The best Is the cheapest. New York Belting and Paok
Ing Company, S7 and 38 Pal'k Row. N. Y. 

Presses, Dies, and Tools for working Sheet Metals, ete. 
Fruit and other Can Tools. Bliss & Wl11lams, Brooklyn, 
N. Y . •  and Paris Exposition, 1878. 

The Cameron Steam Pump mounted In Phosphor 
Bronze Is an Indestructible machine. See advertisement 

Wheel Press, Cotten Press. Pipe Line, and Test Mer
cury·Ganges. T. Shaw,915 Ridge Ave., Philadelphia, Pa. 

Band Saws, $100; Scroll Saws, $75; Planers, $150; 
Universal Wood Workers and Band Planers. tl50, and upwards. Bentel, Margedant & Co .• Hamilton, Ohio. 

Best Turbine Water Wheel, Alcott's, Mt. Holly, N. J. 

THE STEPPING STONE TO ARCHITECTURE. BY' Thomas Mitchell. New York : A. J. 
'Blcknell & Co. 32mo. pp. 83. 60 cents. 

ThIs little catechism ot architecture is intended to 
explain in simple language the prinCiples and progress 
of the artfrom the earliest times. Its illustrations are 
from Gwilt's " Encyclopedia of Architecture.'"  
FLOWER OBJECT LESSONS. From the French 

of M. Emm. Le Maout. New York : W. 
J. Read. 1878. 

Properly used this little book may be of use to pri
mary teachers; it will hardly bear comparison, bow
ever, with the elementary works of Gray , Youmans, 
and Wood. There is no gain, we are inclined to think, 
In an excessive avoidance of technical terms. A child 
wi1l learn to use and understand the word stamen, for 
example, quite as readily as powder wand. 

SOUND. 135 Prof. Alfred Marshall Mayer. 
New York : D. Appleton & Co. 

This Is a companion volume to Professor Mayer's ex
cellent littie work on Light, and pre�ents the same fea
tures. By means of a series of simple Rnd Inexpensive 
experiments that any bright boy can make, a thorough, 
though necessarily limited, knowledge of sound and 
its principal pbenomena and laws, is pleasantiy 
sketched. It Is a guide book for experimental study, 
and Is accordingly scientifiC in its spirit, as well as in Its 
facts, and calcnlated to develop the habit of scientlfio 
thinking OIl the part of the student. 

little cream of tartar. Yellow, steep them in solution uf (20) J. B. asks how to make canvas water
lead acetate, and then, after drying, in solution of bi- proof and pliable .  A. Without altering Its appearance 
chromate of pota.sh. Purple, use a strong aqueous so- or pliability canvas may be made water repellent by 
lution of gold chioride. Black, use nitrate of silver saturating it with a boiling solution of soap, pressing 
and expose to sunlight. Brown, immerse in aqueous so- out excess of this, and then submitting It for a short 
lution of potassium terrocyanide, dry, and treat with a time to the action of a hot bath of alum, aluminum 
hot dilute solution of copper sulphate. sulphate or acetate, or lead acetate. 

(7) M. asks why a small driving wheel is (21) E. H. asks for directions for filling the 
used on a locomotive instead of a large one to draw the grain and polishing black walnut mouldings. A. Apply 
heavy freight trainsf A. With tho smaller drivers the several good coats,of alcoholic shellac varnish, and when piston of the engine has a greater leverage over the dry rub down with a lIttle pumice powder moistened 
load. with water. Then apply a fiowlng coat of French spirlt 

(8) J. H. C. asks whether the electrical copal varnish. 
light produced through the medium of platinum wire or 
charcoal points is attended with Intense heat at the 
points of illumination. A. Yes, the heat is very Intense, 
capable of fusing or volatilizing almost every known 
substance. 

(9) J. F. B. asks : When it is twelve o'clock 
noon at Greenwich (say Sunday), what time is It, and 
what day, at the same Instant 180° east or 180° west of 
that place? A. As no civilized people live along that line 
the question is of no practical importance, and no rule 
has been established with regard to what the actual 
date is. Mariners sailing east drop a day from their 
reckoning, those sailing west add a day, on crossing 
that line, to make their date correspond with those of 
the people they next come in contact with. 

(10) A. H. asks : 1. Are the best horseshoe 
magnets cast or forged into shape? A. Forged. 2. 
What kind of steel makes the most powerful magnets
spring, tool, machine, Stubs, or ca.st steel? A. When 
tempered so as to be as hard as good tool steel tempered 
to a dark straw color, eitherwill do. 3. Can I magnet
ize my magnets as effectually with an electro-magnet as 
with methods described In No. 1411, SCIBNTD'lC Axmu
CAN SUPPLEMENT, in article entitled ..  How to make a 
Working Telephone " ?  A. No • . . 

(22) E. S. asks to what extent power can be 
conveyed by electricity. In other words, is or would It 
be po.slble to convey sufficient power, by means of an 
electric current, from the Falls of Niagara to Hamilton, 
Ont., to tum a mill ? A. About 50 per cent of the power 
may be sent over short distances. As the diameter of 
the conductor must increase with the distance, it would 
be practically impossible to transmit power by this 
means throngh the distance named. 

(23) C. S. R. says : I am making a paper 
canoe, and want a waterproof glue to paste strips of thin 
paper together with. How can I make it at a small 
cost? A. Try the following: Clear piteh, 20 parts; 
boiled oil, 80 parts; litharge, 8 parts ; mix thoroughly 
whil.e,hot. Applied hot In very small quantity, using a 
rubb�r. 

l have a telephone of my own make, cigar boxes with 
a parchment disk, working over * feet of common 
twine. Could the twine be replacedfY fine brass wire 
to resist the weather better? A. Wir6 may be used, but 
It generally gives unsatisfactory results. The cord may 
be protected from the action of the weather by saturat
ing it with strong, bot solution of soap, and, after presl!
Ing out the excess, boiling It in a strong solution of 
aluminum or lead acetate. 
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I titut.ifit jtutritlU. 
(24) G. F .  P .  asks : 1 .  Will steel castings 

answer for large horseshoe magnets f A. We do not 
know tbat steel castings have been tried for this pur
pose. We think, however, that they would answer. 2. 

MINERALS, ETc.-Specimens have been re
ceived from the following correspondents, and 
examined, with the results stated ; . 

Furnace for distilling wood. etc . ,  J. A. Mathieu.  208.885 1 Cigars. Bondy &; Lederer . . . . . . . . . . . . . . . . . . .  6.692. 6,693. 6.694 
Furnace grate bar. A. Godlllot . . . . . . . . . . .  . . . . . . . .  208.700 Cigars and cigarettes, Stralton &; Storm . . . . . . . . . . . . .  6,706 
Furnace. hot air . C. M. Baxter . . . . .. . . . . . . . . . . . . . .  208,184 1 Cigars and Cigarettes. Adolph Moonells . ' . . . . . . . . . . .  6.698 
Furnace, pilrment, H. Krum . . . . . . . . . . . . . . . . . . . . . . . .  208.828 Cigars. cigarettes. etc., Rath &; Ferris . . . . . . . . . . . . . 6.676 

How large a horseshoe magnet shall I use for a magneto G. H.-No. 1 is chiefiy quartz and iron sulphide . No. 
call bell engine on a telephone line 1,000 feet longf A. 2. The fragment contains a little gray copper. No. 3 is 
Use an 8 inch. 3. I think of having the permanent a variety of bituminous coal. No . 4 is iron sulphide 
ma!met to revolve in front of the eiectro.magnet in- with a little copper. Nos. 5 and 6 are principally iron 
ste;d of the reverse as Is usually done. Will thi� be , sulphide. No. 7 contains lead sulphide. Some of this 
attended with any dlsadvantage f A. Jarring works in- may contain silver.;-F. F. -T�e white pebbles are 
jnry to permanent magnets. 4. In the modified form of quartz;  the rest are Jasper. Of lIttle value. 

Gas meter. A. Levy . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  208.686 ; Cilmrs, cigarettes. etc . ,  J. R. Sutton . . . . . . . . . . . . . . . . 6,677 
Gas retort, W. F. Browne . . . . . . . . . . . . . . . . . . . . . . . . . . .  208.710 ' Cigars. Cigarettes. �tc .• Kerb &; Spiess . . . . . . . . . . . . . . . 6 ,673 
Gate. P. Llsteman . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  208.746 Cigars. Cigarettes, etc .• Hall Blair &; Co . . . . . . . . . . . .  6,600 
GJovMasteulng, F. G. Farnham (r) . . . . . . . . . . . . . . .  8,«5 Cigars. cigarettes. etc . ,  C. H .  Klemm . . . . . . . . . . . . .  6.718 
Grain binder, I.  Karel . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,741 Chewing and smoking tobacco. T. C. Williams &; Co . 6,708 
Grain gleaner and binder, M. G. Hubbard . . . . . . . . .  208,786 Fertilizers. Chemical Company of Canton . . . . . . . . . . .  6.695 
Grain gleaner. etc . ,  Hubbard &; Heebner . . . . . . . . . 208.787 Ginger tonic. Hiscox &; Co . . . . . . . . . . . .  . . . . . . . . . . . . . 6.696 
Grain separator, J. Essig . . . . . . . . . . . . . . . . . . . . . . . . . 208,726 Hat sweats for hats and caps. John Bigelow . . . . . . . . 6.709 

Bell telephone with compound magnet ending in a soft Any numbers of the SCIENTIFIC AMERICAN SUPPLE
iron core, bow is the core attached, and how long is iU MENT referred to in these columns may be had at this 
A. Tbe fiattened end of the core is clamped between the office. Price 10 cents each. 

Gun, spring, W. H. Graves . . . . . . . . . . . . . . . . . . . . . . . . . 208.810 Jewelry, Sturdy Bros. &; Co . . . . . . . . . . . . . . . . . . . . . . . . . . 6.679 
Hammer. power. M. Deering . . . . . . . . . . . . . . . . . . . . . . . 208,719 Lager beer. J . Winkelmeyer &; Co . . . . . . . . . . . . . . . . . . . . 6.701 
Hand protector. H. C . &; C. W . Davis . . .. . . . . . . . . . .  208.799 Lager beer. Baur &; Betz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,691 
Harvester, W. H. Foye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208.804 Lubricating Oils. J. W. Bartlett . . . . . . . . . . . . . . . . . . . . . .  6.716 

magnets. It should be about 2 inches long. ---------------------

COllrDl11NICATIONS RECEIVED. 
Harvester guard finger, W. H. Wright . . . . . . . . . . .  209.874 Medical compound. Indian Cordial Compound . . . . . . 6.71 2 

(25) G. F. B. asks for a simple way by Hat bodies. felting, C . . Froggatt . . . .  . .  . . . . . . . . . . 208.006 Medical compound, D. D. Perraud . . . . . . . . . . . . . . . . . .  6.714 

which to determine the resistance of the rheostat, de
scribed in SCIENTIFIC AMERICAN of November 9, 1878. 

The Editor of the SCIENTIFIC AMERICAN acknowledges 
with much pleasure the receipt of original papers and 
contributions on the following subjects : 

Hay meal. machine for making, J. S. Kirk . . . . . . . .  208.826 Medicinal preparation. W. M. Caterson . . . . . . . . . . . .  6,669 
Head light, Dressel &; E. H. &; J. G. Voth (r). . . . .  8,«7 Medicinal preparations, M. E. Mead . . . . . . . . . . . . . . . .  6.681 
Heating apparatus for buildings. M. Hulings . . . . .  208.822 Mouth harmonicas, German Harmonica Company. 6,684 

A. Use a galvanometer. A Voltaic Pile. By M. G . -iHnge , spring. J .  Spruce . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,770 Paper. S. B .  Massa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.675 
(26) H. J. R.-The pressure of water is 

about 0'433 lb. per square inch per foot of depth. 
Hog and sheep catcher, A. Pitcher . . . . . . . . . . . . . . .  209.845 Peanuts, K. B . Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,688 

HINTS TO CORRESPONDENTS. :�;:::h�:�:;,' ;��!�:��: .�: .�'. ������: : : : : .  : : :  ::: �:::::�.e!�br��h� ':;�::��'''''''''''''''::::'
':''::.: : : : :  ::: 

(27) W. L. L. asks : 1. Are not the climatic We renew our request that correspondents, in referring Horseshoe nail finishing machine, J .  B. Husted .. 208.6'13 Pile drops. W. Rockwell & Co . . . . . . . . . . . . . . . . . . . . . . . . .  6.699 
zones constantly but slowly changing their position on 
the surface of the earth, and if so, in what direction do 
they move ? A. Has been asserted; evidence insuffi
cient. 2. Can you explain why it is, at least navigators 
say so, that there is a greater field of ice and more 
dense at the South pole than that of the North f A.The 

to former answers or articles, will be kind enough to Hub. vehicle wheel. D. May . . . . . . .  , . . . . . . . . . . . . . . .  208.746 Pickles. Yarnell Brothers. . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  6,702 
name the date of the paper and the page, or the number Indicator, car. J. C. Winder .. . . . . . . . . . . . . . . . . . . . . .  208.700 Plug tobacco. Allen &; ElII . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.669 
of the question. Indicator for steam boilers. C. F. Kurz . . . . . . . . . . . . 208,829 Plug chewing tobacco, Lovell &; Gedge . . . . . . . . . . . . .  6.674 

Many of our correspondents make inquiries which Indicator . station. H. Landis . . . . . . . . . . . . . . . . . . . . . . .  208.8S!l Prepared clams. C , H .  Jackson . . . . .  . . . . . . . . . . . . . 6.671 

cannot properly be answered in these columns. Such Lamp burner, W. W. Eastman . . . . . . . .. . . . . . . . . . . . . .  208.001 Preparation for complexion and skin. P. B. Bradlee 6.688 

inquiries, if signed by initials only, are liable to be cast Lamp burner, B. Hempstead . . . . . . . . . . . . . . . . . . . . . .. .  208.818 Salve. L . E .  Sblpman . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  6,700 
. t th b k Land marker. R. Spelman . . . . . . . . . . . . . . . . . . . . . . . . . . .ol.769 Smoking tobacco. S. M .  Johnson & Bro . . . . . . . . . . . . .  6.672 

BOuthern hemisphere does contain more ice ; attributed 
to greater land masses and higher elevations about the 
South pole. 3. When the earth is nearest the sun in 
December, what part of the globe's surface receives the 
most direct solar rays f A. Sonth torrid zone. 4. 
When and by whom was this planet of ours named 
earth? A. Earth is an English word from the early 
Saxon. There is no means of telling how old the 

m o e waste as et. . Lantern. G. A. Beidler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,785 Soda waters. etc .. W . H. Hutchinson & Son . . . . . . . . .  6.670 
Persons desiring .special information which is purely i Latch , W. Bohannan . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  208.708 Steamed and dried grain. W .  H. Lewis . . . . . . . . . . . . .  6.685 

of a personal character, and not of general interest, Liquid measure. E. M. Whyler . . . . . . . . . . . . . . . . . . . .  208,779 Tools, etc . • for ringing hOllS, H. W. Hill & Co . . . . . .  6.704 
should remit from $1 to �, according to the subject, . Lock. W . H. Taylor . • • . . . . . . . • . . • • • • • . . • • • • . . • . . . . . . .  208.863 Washing blue, Henry Sawyer . . . . . . . . . . . . . . . . . . . . . . . .  6.678 
as we cannot be expected to spend time and labor to Loom. W . P . Derby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,675 Well buckets. Prewitt. Spurr & Co . . . . . . . . . . . . . . . . . . .  6.705 
obtain such information without remuneration. Loom shuttle motion. W. B. Willard . . . . . . . . . . . . . . . 208.873 Whisky. Gregory, Stagll &; Co . . . . . . . . . . . . . . . . . . . . . . . . .  6.707 

Lubricant. Smith &; Osborn . . . . . . . . . . . . . . . . . . . . . . . . . .  208,697 Wblsky, Ellison &; Harvey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.710 

[OFFlCIAL.l Meat cutter, J .  E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  208,859 Whisky. E .  H. Taylor, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,715 
Meats, preserving. C. N. Armstrong . . . . . . . . . . . . . . .  208.702 Wire cloth of all kinds, D. R. Morse . . . . . . . . . . . . . . . . .  6,697 

word is. Metals. coating, etc .• A. P. G. Daumesnll . . . . . . . . .  208,674 

(28) J. B. D. asks : Will a cannon ball shot I N 0 E X 0 F I N V E N T I O N  S Milk. separating cream from. S. L. Plumb . . . . . . . 208.846 

directly up acquire as great a velocity in falling as FOR WHICH Mill, chopping and grinding, D . Gartman • • • • • • . . . .  208.678 

is imparted to it by the force of the powder; in other Letters Patent oC the United States were 
Mill, cider. R. Eason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �,72333 
M!Il splndle step, D ,  Harrington . . . . . . . . . . . . . . . . . . . . lwo,7 

words, that it will strike the ground with the same ve- Granted In the Week EndlnK MllIstone dress, E. S. Cox . . . . . . . . . . . . . . . . . . . . . . . . .  209,716 10City and force th�jt leaves the gunf A. If the shot Mining. washer. etc., for hydraulic, B. Tyson . . . . .  208,778 
were fired in a vacuum it would have equal velocities of October 8, 1878, Mower, Lawn. J .  Braun . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,768 
ascension and descension. The resistance of the air im- AND E A.CB BEA.RING TBA. T DATE. Needle blanks. turner for, E. Brown. . . . . . .  . . . . . .  209,712 
pedes the shot. [Those marked (r) are reissued patents.] Needle case, T. Fletcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208,676 

Oatmeal machine, Kremer & Williams . . . . . . . . . . . . . 208.684 
(29) D. H. E. asks (1 ) how to proportion Organ, reed. Warren &; Coolidge . . . . . . . . . . . . . . . . . . . .  208,775 

gin running gear. The mule track is 30 feet'in diame- A complete copy of any patent In the annexed list, Paper fastener, metalliC. G. W. McGill . . . . . . . . . . . . 208.836 
ter, cast iron segments 9 feet diameter, pinion 18 inches, including both the specifications and drawings. will be Paper folding machine, G. Lauder. . . . . . . . . . . . . . . .  208.881 

and gin pulley 9 iuches in diameter. What size shall furnished from this office for one dollar. In ordering. Paper. wrapping and packing for, J. F. Rodgers . .  209,R53 
the band wheel be to drive the gin 150 revolutions per please state the number and date of the patent deSired, Plano stool. J. Jennings . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208.823 

m' t d I t i t 1 3 ' 1  h f A Ab t Picture frame. A .  W. Hale . . . . . . . . . . . . . . . . . . . . . . . . .  208.681 mu e, an e mu es rave m! es per our . ou I and remit to Munn & Co., 37 Park Row, New York city. Pipes. etc . •  covering for steam. H. Burgess . . . . . . . 208,791 6 feet 9 inches. 2. Is there any difference in the power Pitcher, Ice, H. B. Beach (r) . . . . . . . . .  : . . .  . . . . . . . . . .  8,«4 
required, Epeed of gin being the same. to have a large Auger bits. manufacture of, J. Swan . . . . . . . . . . . . . . . 209,862 Planter. corn , Berghold & Forstner . . . . . . . . . . . . . . . . 208.688 
cog wheel and small band wheel or a large band and Awning. metallic, E . O. Pobl . . . . . . . . . . . . . . . . . . . . . . . . 208,692 Planter, CUltivator. etc .. S. J. Keim . . . . . . . . . . . . . . .  208.824 
small cog wheelf A. There is no essential difference, Axle nut. vehicle. I. B. Boyce . . . . . . . . . . . . . . . .  . .  . .  208.667 Planter, seed, W. M. Rape . . . . . . . . . . . . . . . . . . . . . . . . 208,847 
as we undcrstand you. Axles, preventing loss of nuts from. 1. B. Boyce 208,669 Pliers, Allen &; Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208.878 

(30) J. M. asks for the easiest way to mag- Barley and malt drier, G. S. Reuter . . . . . . . . . . . . . . . 2C8.849 Plow, C. S. Haven . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  2:8.680 

Basin. catch. B. Kottmann . . . . . . . . . . . . . . . . . . . . . . . . .  208.827 Post hole digger, C. Patterson . . . . . . . . . . . . . . . . . . . . . .  208.760 
netize small steel bars. A . Place the steel bar within Bath. portable shower. D. Deshon . . . . . . . . . . . . . . . . . .  208.720 Potato digger. S. Love . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ZlS,747 
a helix of copper wire through which passes the current Bathing apparatus , medlcal, J .  De Beer . . . . . . . . . . .  208.688 Power, support for transmitter, C. H .  Reynolds . .  209,850 
from several Bunsen or bichromate cells for a minute or Bed bottom, spring, H. Tucker . . . . . . . . . . . . . . . . . . . .  208,867 Printingm achlnes, deliverer for, C .  B. Cottrell . .  208.796 
two; then interrupt the current and remove the magnet. Bedstead guard, F . Dlescher . . . . . . . . . . . . . . . . . . . . . . . .  208.m Projectile for throwing lines, Eggers &; Pierce . . . .  208.724 
Full directions in SCIENTIFIC A.lI!.ERICAN SUPPLEMENT Bee hive, W. C. RUfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,851 PumP. S. N. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,739 

No. 142, in .. How to make a Telephone." Bee hive, D .  T. Tripp . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,772 Pump, direct acting steam, W. Craig . . . . . . . . . . . . . . .  209,797 
Blind slat retainer, T. O Regan . . . . . . . . . . . . . . . . . . . . . 208,691 PumP. oil well. F. Bowen . . . . . . . . . . . . . . . . . . . . . . . . . .  208,709 

(31) J. H. K. asks : What kind of metal is 
I 

Boiler. cylindrical steam. W. Tucker . . . . . . . . . . . . . .  208.868 Pump spouts. etc .. discharge pipe. T. Dowling . . . .  208,722 

best to work in cream with, on churn dashers for exam- Boilers. remOving lilrt.etc.,from steam . A. Collins 208,794 Pumping system, hydrauliC, etc., W. P. Barclay .. 209.704 

pIe ? A. Well tinned iron is good, but wood for many Book cover. detachable. E . F. Newkirk . . . . . . . . . . .  208.689 Railway switch. H. Elliot . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208.002 

reasons is preferable to metal of any kind . Boot and shoe. J .  L. Joyce . . . . . . . . . . . . . . . . . . . . . . . . . . .  208.740 Rake. horse hay. W. H. Field . . . . . . . . . . . . . . . . . . . . . . . 208 ,7 ;8 
Boot and shoe. India rubber, G. Watkinson . . . . . . .  208,776 Razor strop, A. V. Brokhahne . . . . . . . . . . . . . . . . . . . . .  208.670 

(32) W. H. S. asks what material to use in Bottle, blacking. S. S .  Newton . . . . . . . . . . . . . . . . . . . . 208.758 Rein holder, L. Trudeau . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208.866 
Bottle stopper. S. S. Newton . . . . . . . . . . . . . . . . . . . . . . . .  208.690 Revenue recorder. H. C. Aldrich . . . . . . . . . . . . . . . . . . .  208.877 making fiexible tubes for conveying air which is hot 

enough to render a room uncomfortable. A. Canvas 
tubes, saturated with strong aqueous solution of sodium 
tungstate and dried might fulfill tbe requirements, as 
we understand them. 

Brick drying oven. M. P. Smith . . . . . . . . . . . . . . . . . . . .  208,766 Roof tile, J. HI!gers. . . . . . . . . . .  . . . .  . .  • . .  . . . . • . . . . . . .  208.819 
Brooch fastening, A. Zierleyn . . . . . . . . . . . . . . . . . . . . . .  208.875 Sash fastener. B. B. Hughes . . . . . . . . . . . . . . . . . . . . . . . .  209,821 
Broom. J. Lay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208.685 Scall'old , R. �'. RoadeU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,852 
Butter package. C. L. Sabin . . . . . . . . . . . . . . . . . . . . . . . . .  208.695 Screen. window. H. E. Wookey . . . . . . . . . . . . . . . . . . . .  208.700 
Button. A. Michelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208.752 Screw cutting die and holder, J. H. Vinton . . . . . . . 208.870 

(33) J. H. D. writes :  We regulate the Button fastener, A . Michelson . . . . . . . . . . . . . . . . . . . . .  208.758 Seaming machine. W. A. Wbeeler . . . . . . . . . . . . . . . .  208,872 

pressure of the street gas between tbe main and meter. Button hook. J. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208.8iiS Seed dropper. Allen &; Chandler . . . . . . . . . . . . . . . . . . . . 208,781 

Would it not bc advantageous to the consumer to have a Car coupling, R . S. Russell . . . . . . . . . . . . . . . . . . . . . . . . .  208.694 Seed dropper, S. J. Keirn . . . . . . . . . . . . . . . . . . . . . . . . .  208.825 
Car. one track railway. D. B. James . . . . . . . . . . . . . .  208.768 Sewer inlet valve. J .  J. Gorman· . . . . . . . . . . . . . . . . . . .  209,009 

regulating lock? Just inside of tbe meter allow full Car starter, E. A. Whitaker . . . . . . . . . . . . . . . . . . . . . . . . .  208,778 Sewing machine, MUler &; Diehl . . . . . . . . . . . . . . . . . . . .  208.833 
pressure on the meter (a dry one) from the company's Car. stock. H. S. Moody . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,839 : Sewing machine waxing device, W. S. Hadaway. 208.679 
gasometer. Is gas compressible ? If so, would it not Card �utter. rotary, E. Mo.gan . . . . . . . . . . . . . . . . . . .  208.754 Shade roller. B. Handforth . . . . . . . . . . . . . . . . . . . . . . . .  208.811 
pack slightly in the meter under thc gasometer pressure f Carriages. top for children's, C. W. F. Dare . . . . . .  208,718 Shafts, vehicle, W. S. Boyd, 3d . . . . . . . . . . . . . . . . . . . . .  208,787 
A. The density of gas is infiuenced both by pressure Center board. adjustable. D . McColgan . . . . . . . . . . . .  208.750 Spool and bobbin, O. E . Wait . . . . . . . . . . . . . . . . . . . . . . 208,774 
and temperature. Little if any advantage would result ' Chair brace. S. P . Sorenson . . . . . . . . . . . . . . . . . . . . . . . . 208.768 Spoon holder, II. B. Beach . . . . . . . . . . . . . . . . . . . . . . . . .  208,708 

from the arrangement proposed, under ordinary circum- Chair. folding and tilting. D. E. Teal . . . . . . . . . . . . . . .  208.864 : Stables, Inserter and clincher for, W. J. Brown, Jr. 208.799 

stances. Chair. rocking. G. W. Colle . . . . . . . . . . . . . . . . . . . . . . . . 203,714 Steam gener�r, W. F. Browne . . . . . . . . . . . .  208.711, 208.790 
Check cutter. adjustable, C. C. Carter: . . . . . . . . . . . 208.713 Steering apparatus, steam, J. P. Manton . . . . . . . . . . 208,833 

(34) W. S. W. , Jr. ,  and others, who ask how Check row cords. knot for. G. D. Haworth .208.814, 208.815 Stove and furnace grate, S. Smyth . . . . . . . . . . . . . . . .  208.767 
Churn, G. W. Blackwill . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208,707 I Stove base. J. M. Harper . . . . . . . . . . . . . . . . . . . . . . . . . . .  208.812 to detect gold in sulphurets, etc. A. See Plattner's 

..  Manual of Qualitative and Quantitative Analysis with 
the Blowpipe," pp. 318, 320, and 422. In practice, the 
most satisfactory method of detecting very small quan
tities of gold in such ores is as follows: Reduce the 
whole of a sample of several ounces of the ore, by 
grinding, to an impalpable powder, that will pass readily 
through an 80 mesh sieve ; mix about a drachm of the 
well mixed powder with ten times its weight of pure 
lead and one or two fragments of borax glass the size 
of peas. place in a scorifier and expose in a closed muftle 
to bright red heat until the lead is all fused and the ore 
floats on top ; then open the muftle and let a current of 
air pass slowly over the red hot scorifier and its fused 
contents until the are has been absorbed and the fused 
metal has disappeared beneath a covering of litharge; 
then remove, cool. break, remove and clean the lead 
button, and place it carefully in a heated cupel weighing 
somewhat more than the bead ; when the lead has melted 
the muffie is opened and air allowed to pass over the 
fiuid mass until the lead has all been converted into 
litharge, and the litharge absorbed by the cupel, leaving 
the gold and silver bebind ; if the Iiead is white, silver 
is present; add about twice the weight of the bead of 
pure silver, fuse together with the blowpipe flame on a 
charcoal snpport, fiatten while hot on an anvil, and heat 
for some time to boiling with pure nitric acid. which 
dissolves the silver, leaving the gold. if any were pres
ent in the ore. as a brownish black mass, which shows 
the characteristic luster when pressed with a knife 
blade, and when brought into contact with a drop of 
aqua regia, and then with a crystal of stmnous chloride 
developes a purplish-red, yiolet, or brownish-red color
ation-purple of Cassius. 

(35) L. J. O. and others.-We intend publish
ng at an early date in the SCIENTIFIC AMERICAN SUP 
PLEMENT a description of a telephone call. 

Churn. rotary, W. F. Baird . . . . . . . . . . . . . . . . . . . . . . . . .  208.788 Stovepipe. J. Harrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208,818 
Churn, rotary, M .  S. Bazemore . . . . . . . . . . . . . . . . . . . . 208.705 I Stovepipe damper. G. C. Dunklee . . . . . . . . . . . . . . . . . .  208,000 
Churn. vibrating. S .  Mellon . . . . . . . . . . . . . . . . . . . . . . . . .  208.751 Stove plate, ornamental, F. P. Nicholson . . . . . . . . . . 208.842 
Cigar ends. splitting. Wendes. Vogt &; Richter . . . .  208.871 Sugar train. D. Pray. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  208.693 
Clock movements, lock work for. A. L. Atwood . . 208.702 Surveying instruments, tripod head . W . Gurley . .  208.732 
Cock for beer fermenting casks. T. F. Straub . . . .  208,771 Swlngstlle recorder. V. I. Feeny . . . . . . . . . .. . . . . . . .  2il8.727 
Coffin torpedo, P. K . Clover . . . . . . . . . . . . . . . . . . . . . .  208.672 Thill coupling. J. Carr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208.671 
Condenser. T . R. Crooks . . . . . . . . . . . . . . . . . . . . . . . . . . .  209,717 Thill coupling, A. Proseus . . . . . . . . . . . . . . . . . . . . . . . . . .  208,762 
Cooking utensil, P. J. 1'oomey . . . .  . . . . . . . . . . . .  . . . .  208.685 Tin scrap. utilizing. Holliday &; Lambert . . .  . . . . .  209.735 
Corn husking implement. M. C. Pearse . . . . . . . . . . . .  208.843 Toilet articles. etc., case for, H. Grlngmuth . . . . . . . 201',781 
Cull'. Hedges. Muller & Gral . . . . . . . . . . . . . . . . . . . . . . . . 208,817 Tool. combination garden, J. D. Royse . . . . . . . . . . 208.854 
Curry comb. C. A. Hotchkiss (suspended) . . . . . . . .  208,878 Toy. J .  Gallot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208.677 
Desks. folding seat for school, U. Smith (rl . . . . . . .  8.446 Transplanter. H. Avery . . . . . . . . . . . . . . . . . . . . . . . . . .  208.708 
Digging implement. J . P. McCann . . . . . . . . . . . . . . . . .  208.749 Traveling bag handle. R . W. Chapman . . . . . . . . . . . .  208,798 
Ditching machine, J. W .  Humphreys . . . . . . . . . . . . . .  208,682 Tray. child's table, C. Gillard . . . . . . . . . . . . . . . . . . . . . .  208.007 
Door pull. sliding. A .  H. Elwell . . . . . . . . . . . . . . . . . . . .  208.725 Truck, car, W. H. H. Sisum . .. . . . . . . . . . . . . . . . . . . . . . .  208.857 
Drill feed. grain. Mast & Gardiner . . . . . . . . . . . . . . . . . 208,834 Truss . G. France . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208 .005 
Engine. wind. F. Heavener . . . . . . . . . . . . . . . . . . . . . . . . .  208.816 Truss. W. L. Tucker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208.b69 
Engine, wind. J. T. Miller . . . . . . . . . . . . . . . . . . . . . . . . . .  208,887 Tube. collapsible pile. E, R. Post . . . . . . . . . . . . . . . . . 208,761 
Engine, wind. C , E. Myers . . . .. . . . . . . . . . . . . . . .. . . . . .  208.841 Tubes of plastic materials, making. H. Burgess . . .  208.792 
Engine. wind. P. C. Perkins (r) . .  . . . . . . . .  . . . . . . .  . . .  8.443 Umbrella rib tip. Morrison & Hubb:trd . . . . . . . . . . . . .  208.840 
Fan. automatic, F. K. Collins . . . . . . . . . . . . . . . . . . . . . .  208,715 Valve. slide, Ludlow &; Ward . . . . . . . . . . . . . . . . . . . . . . . 208.687 
Feather renovator. G. H .  Crum . . . . . . . . . . . . . . . . . . . .  209.673 Valve. stoP. J. S .  Glenn . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208,008 
Feed cutter. Borneman & Shephard .. . . . . . . . . . . . . . .  208.'l8fl V ehlc' e seat, A. Y. Hubbell . . . . . . . . . . . . . . . . . . . . . . .  209.820 
Feed water heater, G. H. Zschech . . . . . . . . .. . . . . . .  208.701 Velocipede. R . Steel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208 .861 
Fence . J. S. Lenox . . . . .  . . . . . . . . . . .. . . . . . . . . . . . . . . .  208.745 Velocipede propeller, J. A. Zoeb1 . . . . . . . . . . . . . . . . . .  208.676 
�'ence barb and staple. P. Miles . . . . . . . . . . . . . . . . . . . .  208.G88 Ventilator. Schleicher & J. &; J. Mackert . . . . . . . . .  208.855 
Fence, Iron. J .  H. Van Dorn . .  . .  . .  . . . . . . . . . . . . . . . . . 208.699 Washer. clothes, G. A. Crooker . . . . . . . . . . . . . . . . . . . .  208.798 
Fence, plashed, Kirkbride & Nell .  . . . . . . . . . . . . . . . . .  208.742 Washing machine. J. Wells . . . . . . . . . . . . . . . . . . . . . . . 208.777 
Fence. plashed. Neil &; Young . . . . . . 208,755. 208,758, 208.757 WeH polish rod clamp, J, H. Luther . . . . . . . . . . . . . .  208.882 
Fence post. J, F. Snyder . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208,860 Winding textile fabrics. W. R. Schurmann . . . . . . . .  208.856 
Fence post, Iron, Comstock & Wallace . . . . . . . .. . . .  208.795 Wort cooling vat. J. Raiber . . . . . . . . . . . . . . . . . . . . . . . .  208.764 
Fertilizer distributer. J. H. B, Rea . . . . . . . . . . . . . . . . 208,848 Wort during fermentation. cooling, J. Ratber . . . .  208,768 
Fire arm. magazine, J. H. Salter . . . . . . . . . . . . . . . . . . .  208,696 
Fire arms. attachment for. C. Slotterbek . . . . • . . . . .  2O'l.785 
Fire escape. M. C. S. Flanigan . . . . . . . . . . . . . . . . . . . . .  208.729 
Food. apparatus fOT preserving. P. P. E. M. Koch 208.743 
Fruit, box for dried, D. Snedeker . . . . . . . . . . . . . . . . .  208.699 
Fruit, process for ripening, M .  Lane . . . . . . . . . . . • . . .  208,';44 
Furuace, annealing. E. H. Hill . . .  . . . . . . . .  . . . .  208.784 
Furnace draught regulator, E. D. NOrcross . . . . . . .  208,759 

TRADE MARKS. 
Beer. Thomas Grimes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.711 
Boiler felt. Squires RadclUfe . . . . . . . . . . . . . . . . . . . . . . . . . .  6.686 
Cartridge •• Union Metallic Cartridge Company . . . . .  6.708 
Cigars. Rafael Vega. . . .  . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,688 
Clgars, J. R. Angulo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · 6,690 

DESIGNS. 
Cigar box. Adolph Moonells. . . . . . . . .  . . .. . . . .  . .  . . . . . .  10.868 
Font of printing types. Andrew Little . . . . . . . . . . . . . .  10.882 
Hinges. C. B. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.864 
Spoons, J. M. Culver . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,859, 10.860 
Spoons, Herman Vasseur . . . . . . . • . . • • . . . . . . . . . . . . . . . . .  10,861 
Watch chain bar. F. S. Draper. . . . . . . . . . . . . . . . . . . . .  10.865 

Engl1sh Patents Issued to A.merlcans. 
Jj"rom November 1 to November 5, Inclusive. 

Book. manufacture of.-R. Grimshaw. Phila . •  Pa. 
Electric lIght .-S. F. Van Choate. N. Y. city . -
Governor, engine .-H . Brazelle, St . Louts, Mo. 
Knltting machine ,-W . H. McNary. Brooklyn. N. Y. 
PaCking. elastic . -J .  C.  Horton et a/,., N .  Y. city . 1'elephone .-F .  L. Pope. Elizabeth . N .  J .  Wood planing machlne.-W .  H .  Doane. Cincinnati, O .  

C A.  VEA.'rS, COPYllIGH'I'S, 'J' Il A  DE 
M A ll li:S, E'I'C. 

Messrs. Munn & Co., in connection with the publica· 
tbn of the SCIENTIFIC AMERICAN. continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had OVER THIRTY 

YEARS' EXPERIENCE, and now have "nequnled facilities 
for the preparation of Patent Drawings. Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. :Messrs. 
Munn & Co. also attend to tbe preparation of Caveats, 
Trade Mark Regnlations, l 'opyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business int.rusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents :rnd how 
to procure them ; directions concerning Trade �(arks. 
Copyrights, Designs. Patents, Appeals, Reis,ues. In
fringements, Assignments, Rejected Cases, lIints on 
the Sale of Patents. etc. 

Forei(In P" te"ts.-We also send, .r,·ee of charge. a 
Synopsis of Foreign Patent Laws. showing the cost and 
method of securing patents in all tbe principal coun
tries of the world. American inventors should bear in 
mind that, as a general rule. any invention that is valu
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patents-embracing Canadian. English. German, 
French. and Belgian-will secure to an inventor the l'X
elusive monopoly to his discovery among about ONE 

HUNDRED AND FIFT Y >ULLIoNs of the most intelligent 
pcople in the world.  The facilities of business and 
steam communicat:on are such that patents can be ob· 
tained abroad hY our citizens almost as easily as at 
home, The expense to apply for an English patent i s  
$'75; Germ an, $100; French, $100; Belgian, $100; Cana
dian, $50. 

Copies of Patenfs.-Persons desiring any patent 
i8med from 1836 to November 26. 1 81;7, can be supplied 
with official copies at reasonable cost, the price de
pending upon the extent of drawings and length of 
specifications . 

Any patent issued since November 27, 1867, at which 
timc the Patent Office commenced printing the draw
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent issued since 1836 
will be fnrnlshed for $1. 

When ordering copies, please to remit for the �ame 
as above. and state name of patentee, title of inven 
tion, and date of patent ,  . 

A pamphlet. containing full  directions for obtaining 
United States patents 8ent free. A handsomely bound 
Reference Book. gilt edges. contains 1 40 pages and 
many engravings and tables important to every pat
entee

' 
and mechanic, and is a nsefuiband book of refer

ence for everybody. Price 25 cents. Failed free. 
Address 

l'IIUNN & CO" 
Publishers SCIENTIFIC AMERICAN, 

3" l'ark Row. N. Y. 
BRANOn OFFIOE-Oorner Of F (ind 7th Streel8. Washington, D. O. 
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Tbo SciontiBc Amorican 
EXPORT EDITION. 

PUBLISHED MONTHLY. 

Cru�e Snlpbur from Iron pyrites. AntImony for Batteries Delicate Test for Wate�. Tbe P,?larization 01 Electrodes. Fraganne. 
Balata Gnm. 
Asttonomical Notes. Giving the Positions, RIsing, and Sett ing of the Planets for November. Professor Morton on the Electric Light. 

Bo��;n�
lectrical Department in the Mechanic'S Fair, 

THE SCIENTIF'IC AMEnICAN Export Edition is a large The Sat.ellites of Mars. 
and SPLENDID PERIODICAL, issned once a month, Gold Amalgams. 
fonning a complete and interesting Monthly Record Another New Electric Light. 

• • i Albumen of the Serum and that of Egg and their of all Progress 1D SCIence and the Usefnl Arts throngh- ' Combinations. ' 
ont the World. Each number contains abont O!'<E A Mirror Telegraph. 
HUNDRED LARGE QUARTO PAGES, profnsdy Some Modifications of the Microphone and Tele-phone. Four engravings illustrated, embracing: A Chance for Electric Competition. (1.) Most of the plates and pages of the four pre- Advantages of Experimental Study. 
ceding weekly issues of the SCIENTIFIC AMEBICAN, The Black Spot 0" Jnpiter. 
with its SPLENDID ENGRAVINGS AND VALU- �:�n������ �!f!tus:d�� 

dve engravings. 
ABLE INFORMATION. Recent Military Balloon Experiments. 

12. 1 Prices Current, Commercial, Trade, and Mal!- Bur.ne� for Elec!ric Light. One engraving. 
ArtlllClalBall LIghtning. One en/!1'aving. ufacturing Annonncements of Leading Houses. In To Make Corks Air-tiglit and Water· tight. 

connection with these Aunouncements many of the . Electric Time Service for New York. Fonr engr8'l'
Principal Articles of American Manufacture are exhib- ID¥he Hosmer Motor. ited to the eye of the read,er by means of SPLENDID Polarize" Light. 
ENGRAVINGS. Phosphorescent Timepiece •. 

This is by far the most satisfactory and snperior Ex- The De Meritens Magneto-electric Machine . Two 
fignres port Journal ever brought before the publtc. Cellulose as a Material for Washers. Terms for Export Edition, FIVE DOLLARS A YEAR, V.-NATFR.-\L HISTORY, NATURE, MAN. ETC. 

sent prepaid to any part of the world. Single copies, I The Golden Cup Oak. 
,,() cents. For sale at this office. To be had at ali i Serpulas , or Sea Wonns. One engraving. 
News and Book Stores throughout the country. i�� WrttJ:.,dli�

ird. One engraving. 

NOW KEADY. 
THE SCIENTll!'IC AMERICAN EXPORT 

EDITION FOR NOVEMBER, 1878, WITH 
ONE HU NDRED ILLUSTRATIONS. 

GENERAL TABLE OF CONTENTS 
Of the SCIENTIFIC AMERICAN Export Edition for No

vember, 1878. 
I.-INVENTIONS, DISCOVERIES AND PATENTS. 

rs!t��()A��� . .si�(Jff�
i
�l�: �� f!ten

';:�ment. 
The Forster-Firnrt'll Amalgamator. lJ.!h;ee engravings. 
Lyman's Trigonometer. One figure. 
Patent Law. 
The Benefits of Patent Rights. 
Hop Picking by Machinery. 
Description of Recent Most Important Agricnltural 

Inventions. , 
Displays of Ingenuity at the Boston Mechanics Fair. 
Description of Recent Most Important Mechanical 

Inventions. 
New Wilson Oscillating Sewing Machine. Seven figs. 
A Nail Gun. 
Who will Invent a Satisfactory Milking Machine? 
The Hermetical Sanitary OIoset . 'One engraving. 
New Refrigerator Basket. Two cngravings. 
New Fireproof Shutter. bne engraving. 
Inventors Needed in England. 
New Foot Power. One engraving. 
New Wool Scouring and Rinsing Machine, One eng. 
New Measuring Jacket. Three engravings. 
New Rheostat Two engravings. 
The Paris International Patent Congress. 
Patent Rights, and Who Oppose Them. 
New Gas Regulator. Three engravings. 
Combined Traction Engine and Steam Fire Engine. 

One engraving. 
Van Renne's CalOlic Engine and Pnmp. Three engs. 
The Watson Pump. One engraving. 
The Swedish Buckeye Machine. 
Pipe Wrench and Cutter. Two engravings. 
Drilling Square Holes. Four figures. 
Description of Recent Most Important Engineering 

Inventions. 
New Mortising Machine. One engraving. 
New Steam Fire Engine. One engraving. 
New Bank Note Pajler Wanted. 
The Proposed Addition to the Patent Office. Two 

en
fy��f,�'Work in the Patent Office. 
New Rule in Trade Mark Cases. 
Electric Light in Chancery. 
Novel E"g Opener. Two engravings. 
Patents 10r Protecting the Dead. 
Electric Light Patents. 
A New Platen Gauge. Fonr engravin�s. 
New Drallghting Pencil. Two engravmgs . 
Gas and Water-tight Cloth. 
New Regulator for Clock Pendulums. Two engs. 
Steam Engine Governor. One engravir.g. 
Description of Recent Most Important Miscellaneons 

Inventions. 
Notices of New Inventions. 
Patent Office Library_ 

II.-ME()HANICS AND ENGINEERING. 
Chard's Lubl'icene and Cups: 
The Electric Light and the Gas Companies. " 
Fuel Gas. 
New Ways to Use Iron Wanted. 
Progress and Prospects of the East Ri-/er Bridge. 

Two engravings. A Steam Tricycle. 
New Artetian Well, Victoria, Spain. A Long Train. 
How a Good House Should be Built. 
Jetties Under Water. 
How the Capitol at Albany, N. Y., is to be Wanned 

and Ventilated. 
What a Perfect Railway Brake Should do. 
The Secret of It. 
Florida Ship Canal. 
The Torpedo Vessel Destroyer. One illustration. 
Steam from Petroleum. 
The Motion of a Wagon Wheel. 
Building in Steel. 
Locomotive for the Metropolitan Elevated Railway. 

One illustration. 
The French Dam Below Pittsburg, Ohio. 
'I'he Adelphi ExplOSion. 
" Forney " Locomotive for the New York Elevated 

Railway. One large engraving. 
The Steam Value of Oil Fuels. 
The Mechanical and other Properties of Iron and 

Mild Steel. 
French Wheelbarrows. Twenty-dve engravings. 
Small Steamboats. 
Life Preservers. 
A Gas Clock. 
Another Mouutain Railway. 
Preservation of Iron. 
The Salisbury Furnace for Petroleum. 
Danger from Lubrifating Oils. 
The Testing of BOl ler Iron. 
Tramway Rai l Experiments. Two engravings. 
Aluminum and Ptatinum in the Manufacture of 

Watches. 
Great Machine Tool Makers. 
Gas as a Substitute for Solid Fuel. 

m.-MINING AND METALLURGY. 
The Fonnation of Quartz. 
Depth of Nevada Gold and Silver Mines. 
California Mining 1'8. Fanning. 

Cadaver-poison Of/he Australian Natives. 
G:fn��a��:rortion 0 ' Jtoc4<s from Heat Mechanically 

The StiJfening of Plant Stalks. -
Immense Labor Perfonned by Bees. 
The Torrey Botanical ( Inb. 
The Big Trees of California. 
Exploration. in Greenland. 
The Umbrella Bird. One engraving. 
The Argan Tree. 
A Sprnce-de�troying Beetle. 
A Geological Di.covery in Deep Water. 
The Mound Builder's Unit of Measure. 
Progress of Horticulture. 
Bishop Ferrette on the Cedars of Lebanon. 
Special Senses in Insects. 
Natural History Notes. 
New Cave Discovery in Kentncky. 

t�fl�;�ae����; .
Horse. 

Bee Culture in Egypt. 
The Poison Ivy and Virginia Creeper. Two engrav

ings. 
The Crafty Hennit Crab. One illustration. 

VI.-MEDICINE AND HYGIENE. 
Nitrate of Amyl in Sea Sickness. 
Milk cure for Lead Colic. 
Milkweed Juice for Raw Snrfaces. 
The Use of Snails in Medicine. 
The Art of Prolonging Life. 
The Deleterious Use of Alum in Bread and Baking 

Powders.-Alnm being Substituted for Cream of Tartar. 
The Treatment of Hydrophobia. 
New Use for Warts. 
Removal of the Entire Scalp by Machinery. 
The Probable Starting Point of the Yellow Fever. 
Piedra. 
Heredity. 
Scientific Reliance on Soap. 
The Medical Ice Hat. 
Ventilation of Bed Rooms. 
The Filtration of Drinking Water. 
The Texas " Screw Worm." 

VII.-THE PJ\RIS EXHIBITION, SCIENTIFIC 
MEETINGS, ETC. 

Snccess of American Exhibitors at Paris. 
The Main BuUding at the Exhibition. With one full 

page illustration. 
The French Industrial Exhibition of 1878. 
Awards and Honors at Paris. 
Ingram Rotary Press. One illustration. 
A Brand World's Fair in New York. 
A Mexican Exhibition. 
Australta to have a World's Fair. 
Closing of the French Exhibition. 
Hydraulic Motors at the Exhibition. With two en-

gravings . 
The National Academy of Sciences. 
The Official Reports of the Paris Exhibition. 
American Society of Civil Engiueers. 

VIII .-INDUSTRY AND COMMERCE. 
Should the Nation Engage in Manufactures? 
American Export of Agricultural Machinery. 
Corundum. 
American Made Goods Exhibited as European Manu-

factures. 
The California Tea Fields . 
An Odd Craft. 
Progress of our Foreign Trade. 
The Coudition of Manufacturing Interests in Ger· 

many. 
Labor in Chicago. 
Apples for Europe. 
Adulterated Graham Flour. 
Addition to our List of Food Fishes. 
Preservation of Milk. 
Electrical Test for Oils. 
Parsnips .  
Russia n Pottery. Two engravings. 
Notes from the South.-Facts about the Cotton 

Worm. 
The Mediterranean Trade. 
American Competition in Great Britain. 
Rapid Increase in French Woolen Industries. 
The Rockport Granite Quarries. 
Trade Mark Treaty with Brazil. 
Early Manufacture of Steel Pens. 
New and Stale Bread. 
Leather from Sheep Stomachs. 
New Source of Rubber. 
A National Law Governing Adnlteration Needed. 
How to get Pure Teas. 
Skilled Labor in New York City. 
French Subsoil and Clearing Plow. One figure. 
Opening for Trade in Madagascar. 
Handling Grain in Buffalo. 
The Blue Process of Copying Tracings. 
We Buy of them that Advertise. 
Unprofitable Agents. 
Various UAes of Paper. 
Improved Grinding Mill and Crnsher. Two engrav-

in
��e Cultivation of the Common Nettle. 
The Economic Products of Seaweed. 
The Japanese Wax Tree in California. 
Preservation of Food by Gelatin. 
Pearl Millet. 
To Turn Oak Black. 
Dairy and Poultry Prodnce in America. 
Australian Gum Trees. 
Frands in Wine Making. 
Removal of Iron Coloring from Liqnors. 
The Utilization of Iron Slag. 
Relative Cost of Coal Transportation by Water and 

b:!, Rail. 
How to get Rid of Ants. 
The Science of Milling. 

New I'onn of Iron Manufacture. 
Comstock Silver Lodes. IX.-PRACTICAL RECIPES AND MISCELLA· 

IV.-CHEMISTRY AND PHYSICS. 
Dangers from Impnre Potassinm Iodide. 
The Pop'ar as a Lightning Conductor. 
The Mariuer'e Compass, 

NEOUS. 
Progress in England and America. 
An Improvement on Tea Chromos. 
A Correction. 
The Stability of Modem Civilization. 

Future Ride Shooting. 
" Bruce," the Manchester Fire Horse. 
The Trial of the " Pyx." 
Early Gold Payment •• I THE INDEPENDENT. Workingnien in England and France. 
Washington Memorials in Northampton.hire. 

engravings. 
Culinary Uses of Leaves. 
A Remarkable Bank Robbery.-Scientific Safegnards 

Neglected. 

Three Well and FlIovorably Known the World 
Over as the BEST Religious Weekly 
Newspaper. It retains all its most 
desirable features and adds new ones. Cleopatra's Needle. 

t��::: t:.�a
n. 

Indications of Progress. 
Practical Education in Russia. 
Table Forks. 
The Cost of Insecnrity. 
Improved Copying Pencils. 
Answers to Correspondents, embodying a large quan

tity of valnable infonnation, practical recipes, and in-

We shall continue to print articles from tlle best writers and thinkers in the country. The Departments of Religious News, Literature, iiunday-school. }"'ine Arts. ,;clence. M.lssion, School and College, Marketll Farm and Garden, Financial, and Insurance will. fi8 heretOfore\, be contributed to by specialists In eaeb ��'i,�;, 
a�d 1:i-':,S���h,;�nts are famous because they 

COUK'S L F.CTlT 1 \  ES. 
structions in  various arts. These famous Lectures, delivered in Boston every 

Single numbers of the Scientific American &port n.yr���erfie�h:irti'thif��fJ'd�g��':y�2:"�ik�ublished in 
Editinn, 50  cents. To be had at this office, and at an ' EX-l'RES' T THEOnOItE D. WOO I.�EY, news stores. Subscriptions, Five Dollars a year; sent D . O . ,  I . L . n .  
postpaid to all parts of the world. ��Y���71���o�1 �p�rt':',';��c���s�?o�'�';!�IW;,' a��. Com-

MUNN & CO., PuBLISHERS, 
37 PARK Row, NEW YORK. 

To Advertisers: Vfl"' Manufacturers and others who 
desire to secure foreign trade may have large and hand

S E R M O N S  
by eminent cJergymen i n  aU parts o f  the country will continue to be printed . :;-

PREMIUMS. 
somely displayed announcements published in this edi- en1i�e�rt;��lti;;G'i��e'i'.
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guaranteed CIrculatIOn In all commerCIal places through- I tures . 'rhey are pullJished in handsome book form by 
out the world. Regular Files of the Exrort Editiou I Houghton. Osgood & Co . ,  of Boston . We will mail a 

• t' .  copy of any one VOlume, postpaid, to any subscriber to are also carned on ALL STEAMSHIPS, foreIgn and ! THN bDEPEND>:N'",vho remit. us $3 for It year, in ad-
coastwise, leaving the port of New York. Address ; �:::81ji::t1.�:� i��s����:���,r l;r����e�::: r:�d�il��� MUNN & CO., 37 Park Row, New York. I �����oo;�i���
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I C E - H O U S E  AND REFRIGERATOR years, in advance . 
__ 

Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through
out the year at a temperature of from &to to 36°. Contained in SCIENTIFIC Al\I }<:R�CA� SUPPLEMENT No. 1 1 6. 
Price 10 cents. 1'0 be had at this office and of all news
dealers. 

WOR"ESTER'S UNABllIDGED 
Pictoria l Ouarto D ict ionary. 

Bound in Sheep, 1 854  paoes, aver 1000 lUustratwns, ISBUe of 1878. 
R E T A I L P R I C E ,  ' 1 0 .00. 

u�'i,:'t"o"u:agn. sE���r�pf:i��rf� c�:�/��tfa���C�i�: by which we are enabled to offer the most desirahle 
{i:�il�:;3�1�1:.erh�Yb:�l.Brct��t ph'blt�heeg�t!�Zly person who will semi us the names of Three :flre'Hl Sub_ 

ON T HE CARE OF HORSES. BY PROF. scribeT8 and Nine DoUars ; or who will, on renewing his 
PRITCHARD, R.V. S. Showing the Proper Construction own subscription, in advance. sepd us Two New NameB 
of Stables. Best Floor. Lighting and Ventilation . ad41t1oDal and $9.00 ; or who wIll renew hi. own sub
Ray-racks. Watering and Feeding. Grooming and senRtlon for three years. t� advance. and send us 
Exercise . Cracked Heels : Lioe ;  Colic ; Mud Fever ; ::'03 1  o r  for a DeW subsenber for three years and 
����d

G
m� stigres�

n :::we l'ou��:�' ��C;;� �Pe�';.t !�d ! The ,p-eat Unabr!dged Dictionary will be dellve ed at 
maintain Pure Air in Stables. Increased CleanJiness and our Office. or in Phlladelphia, free, or be �e:t;It by express 
Convenience with Less�abor. �ontained in SCIENTIFIC �h���e��::'o�Sth��;lg:c�����ed. from I hIladelphia, at 
AMERICAN �UPPLEMEN1. No. 1:l3. Price 10 cents. 1'0 The �ubscrlber under this oll'er will not be entitled to be had at thIS office and of all newsdealers. any other Premium. 
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il���J�3iI�s�f Charles '" " '" """ '" ""' Dickens' Works, bound In cloth, with 1 6  Illustrations 

each, by Sol Eytinge. 
The Dlost Populsr Sdentifie Paper In the lV orld, M°'Wl �.nd Sankey's Gospel Hymns and Sacred SOO(J8. 

T HIR TY -THIRn YEAR. 1M>coln and iii. Cabinet ; or • ..1";'st Readina of the Emanci-

Vation Proclamation. "ine large Steel Engraving 
Only $3.:l0 R Year inclndinll Postage. Wee lily. AutJ'r���cll,�ei:T';���� �� •. Fine large Steel Engraving . Ii� Numbel's a Year. I 44 Portraits . Size 24xSS,",. By Ritchie. -- Ch'lrles Snmner_ Fine Steel Engraving. By Ritchie. This widely circulated and splendidly Illustrated Grant In' Wilson. Fine Rtecl Engravings . By Ritchie. 
paper is published weekly. Every number contains slx- �t:'1�fe;. SJ1}!,t�} :�!h��et1,:'c�f!:IW:, �:�t;i���ar_ teen pages of useful informat.ion, and a large number of penter. Bound in ('10th . 360 pages. !t gives a better 
ori¢nal engravhigs of new inventions and discoveries, in�ight into his " inner life " than can be found else-
representing Engineering Works, steam lIachinery, ��r�:cA��ti::A

t
��:1�f�ggi8

0
��

h
ih�o;tl!���:���� New Inventions, Novelties in Mechanics, Manufactures, lished. 

Chemistry, Electricity, Telegraphy, Photography, Archl- Su"s�rlptlfln Prire $3 per snnum In AdnBfe. tecture, Agriculture, Horticulture, Natural History, etc. Jr Specimen copies sent free. 
Al l  Classes of Renders lind In TH" SCIENTIFIC Address THE INDEPENDENT! 

AMEIHCA" a popular reswme of the best sCient�c In- I 
P.-O. Box �"8", New YOI'k CIty. 

formation of the day ; an� lt ls the Rlm.of the pubhshers 
PARIS EXHIBITION PRIZES F UL to present it in an attractive form, aVOIding as much as . L 

'bl b· t t . T . t iii t . d Official List of the J\ wards in the American Depart-PO�SI e a . s  ruse erms. 0 every In e gen ro1? , ment � enumerdttng Exhibits and Names and Addresses thIS journal all'ords . a constant supply of InstructIve of Exhibitors, wltli kind of Prize awarded in each case. 
reading. It Is promotive of knowledge and progress In S UPPLEMENTS 1 49, 1 1i0. Price 10 cents each. 
every community where it circulates. I Terms of SubscriPtioll .-One copy of THE SCIEN- . DYSPEPSIA. By DR. C. F. K�NZE. 
TIFIC A.n;RICA" will be sent for one year-52 numbers- I :;r�gt���e/t'iF.'i,tlWo�':lnlsl'ci'g';tlg!rl�,;'�h s���1��� 
postage prepaid, to any subscriber In the United States ' In Children. ChronIc Cases: Dvpej'sla as caused by 
or Canada, on receipt of tbl'ee dollars nnd t"'enty ���,:!::.e:nrjOog j blll�:::Ne����itiggs 

; 
o
b
l Nte

�ee;:�ti��: cents by the publishers ; six months, $1.60 ; three Treatment . Wourishment should be Easily Digestible ;  
months, $1.00. I tm�. L���e:!it� JrIW:J, ��� l��,�

s
ti�h�:�o¥'re�g;,"e�� Ci llbs.-One extl'R COpy of THESCIENTIFICAMERI- when Stomach is Overloaded. AidIng Gastric Juice . 

CAN will be supplied gratiS fin' every club of JIve IfUbscribers Treatment In Febrile Diseases. Contained. in S( ',,:,,-
at $H.20 eacb ; additional copies at same proportionate ��b� 1!-:d��Ir�� �&.��)��d �f�{r ge!;d�al::��e 10 cents. 
rate. Postage prepaid. 1 ---------' ________ � 

One 'copy of TIlE ScrE"TIFIC AMY-RICAN and one copy I HOW TO MAKE A PHONOGRAPH. of THE SCIE"TIFIC AMERICAN SUPPLIOMENT will be sent Full Instructions, with Eight Working Drawings. Half 
for one year, postage prepaid, to any subscriber in the , Size. Construction ea�y an� Inexpensive. The�e draw-
United States or Canada, on receipt of Beven dollarB by , th�s s�::/��)��� !�t3:���:���figF°a1I��� ip��:' s¥b': 
the publishers. 

r:fell���
t
���e�!�:�f��ri�t�J�

a
;ji��l\ �"t�o��l���g�� The safest way to remit Is by Postal Order, Draft, or successful operation In a ven short time. Contained 

Express . Money carefully placed inside of envelopes, In SCIENTIFIC AMEUICAN RpPPl.EMENT No. 1 33. PrIce 
securely sealed, and correctly addressed, seldom goes 10 cents. To be had at this office and of all newsdealers 
astray, but is at the sender's risk. Address aU letters 
and make all orders, drafts, etc . ,  payable to 

M U N N  & CO., 
37 Park R ow, N ew York. 

HOW TO MAKE A WORKING TELE-
PHONE. A valuab�e and excellent pap "r .  By GEO. M. 
HOPKINS. Containing full Practlc"l Directions. with 
Six Working Drawings to Reale. enabling any intelligent 
person to make Working Telephones at .mall exwnse. 

To ForeillD SDb8crjb�l's.-Und�r the facilities of ::;��:tl:i\'�:���r;:,�ri'r�,;sc�g;:'n
t�;��.rn� �ll:j!!e'i���o��':.� 

the Postal Unlon,the SCI ''''TIFIC AM'.nlcA N Is now sent SUPPl.�""NT 1 42. Price 10 cents . To be had at this 
by post direct from NewYork,with regularity, to sUb.Crlb-

1 office !HId of all newsdealers. 
era In Great BritaIn. India, Australia, and all other ---- � ---------,-----

British colonies ; to France, Austria, Belgium, Gennany, ON THE PRESERVATION OF WOOD. 
R ·  d II oth E opea Stat • Jap Brazil By J. Cl.ARK JEFFF.RSON, A.R.S.M. How to store UBSla, an a er ur n es I an, ' timber. Howto me88ure timber and �d.!e of Its quality Mexico, and all States of Central and South America. Causes and Prevention of Dry and �p Rot . Du� 
Tenns, when sent to foreign countries. Canada excepted, �ii'fioa.r.d tr"�Wd\:.'l

n 
��e!�':'v�"t'io�: L 6�atl�;etl�r.:� $4, gold, for SCIENTIFIC AMERICAN, 1 year ' ,9, gold, for with Tar. etc. 2. Removing Sap by water or by s(ellm. 

both SCIENTIFIC AMERICAN and SUPPLEMENT for 1 3. Impregnllting the wood by a solution of common salt, 
year. This Includes postage, which we pay. Remit by iU��I��bY! ����i s����te cg�t���t�g <§����':;I�t;'c 
postal order or draft to order of Munn & Co., 3'1 Park AM.mIcAN �[TPPLEM""T No. 1 1 9. Price 10 cents. TO 
Row, New York. be had at this office and of all newsdealel'll. 

© 1878 SCIENTIFIC AMERICAN, INC.
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hlMi de Pall'''' each insertion - - - 1 :i  cents a line. 
Rnck Palre, each insertion - - - - $1.00 a line. 

(About eight word. to a line.) 
Enqraving8 may head advertigements at the _ rats per tine, fly measurement, as the letter press. Adver

ttsem.mt.s t":J8t IJe received at publicatwn qjJlce as earl'll as Thura ia'll morning to appear in newt t88ue. 

B LA KE 'S STO N E A N D  O R E B R E A K E R  A N D C R U S H E R . I �trJp
E"OJ:'�rre.pondtt1U:�:tWhO will contract 

For breaking herd and brittle .ubstance. to allY size. Endorsed by the leading Milli nI/:, Addre.s �y BOX 288, Charleston, B. C. 
Malllllilcturinlr, and Railroad corporatlonll in the Ullite,1 State" and Foreilrll Countl'ie ... I -
FiJ'8t I'remium wherever exhibited, and hundreds of testimonial. of the htfoheBt clmmder. LADIES can make eG a  day In thelr own clty�ortown. 

A NEW SIZE FOR PROSPECTING A N n  J . A IJO R A 'I'O lt Y USE. Addretl8 ELLlS M'F'G CO. ,  Waltham, Mass. g:r ALI. BTONE CRU811BR8 not made or licensed by us, contalning vlbmtory convergent jaws 
=':�!s�� :nO�::.�h��'la�1;�hl':1�:.. 

Infringen;>ents on our potent, and makers and 
llI ... \ KE CRUSHER CO.,  New Haven, Conn; 

Now on Exhibitiou at the A mericall Institute Fai r, New York. 

A V A L U A B L E  W O R K .  SPARE T H E  CROTON A N D  SAVE T H E  COIST. 

!!t!lve �!I!1!f th�!u�!!�1 Driven or Tube Wells Portable Steam Engines 

The Onl� GraDd Prize 

for Sewing MachiDes, 
at the Bx])ositioD Uni
verselle, Paris, 1878, 
was awarded, over 80 
competitors, to 1I7hee
ler " WilsOD mfg. Co. 
New York Ci�, and 
.Bridgeport, CODD. 

Witl. A utomatic C ll t-Oft'. 

courae of Lecture. on the Bteam Ellidne delivered to furnI.hed to large con.umers of Croton and Rlda'ewood 
the student. of Dynamical Englneen!'IJ In the Unlver- Water. WM. D. ANDREWB &; BRO . •  414 Water Bt. , N.Y., 
.Ity of 1'enn.ylvanla By W.\I . D. MARKS. Whitney whocontrolthe patentforGreen'sAmerican DrivenWell. 
Professor of Dynamical Enlrineerlng. \\ Ith numerous -- � - �--� .�-��-�-- - - � ------- --�------. 

liiu.tratlons. 12mo. F1exJlle olotli. ,1.50. "3 BEAUTIFUL CHRBTMAB AND NEW YEAR'B 
.. A valuable addition to the literature of the Steam Cerds (original desll!l!sl, no two &.!Ike .. for 15 Ie. stamp •. 

Engine, and one which will be app,reclated by engineers Alrents wanted. H. Thomas & .CO., J>OX 10S1, Phil&., Pa, 

Bottom PrIce. to Pureha.sers. 

A. & B, were lately with 
THE J .  C . HOADLEY COMPo In practice a. well as by students. '-PittBburgh America1I 

Manufacturer. .. A valuable work, and one which will meet with a 
favorable rcceptlon. • • •  There Is mnch need andmueh 
room for a rational and pl'IJ.etlcal method for proportion
Ing the various ports of the steam engine, and In this 
l'e8pect your work is very welcome."-AtlgUBtua JWU Du BolB, Ph.D., Yale College. 
p:::.,!?J, ":::'�����f��·;����'b';' will be sent by mall, 

J .  �h!'��n��'rtrlr�8!O�:: r.Crl!:'�Y�C\a. 
TH E Y I C TO R  

ROCK D R I LL WELL BJREB. AND PROSPECTOR. The ]Jiploma. a.nd JTize Medal awarded it at the . f  Centennial " in 1876. Tlcenty-lJi:e of the8� 
'machines ordered in one day. � (�ood 

>J--"If·-Il-" _·��::.I.u �n
e
,t"l(� 8Tr�ul��:�d'::U�. per 

" . W. WEAVER. Phrenixville, Po 

The Christian Un ion 
For 1 879_ 

--0--
H E N RY W A R D  B E E C H E R, } 

Ed't 
LYM A N  A B B OTT. I ors, 

----<l",.-ABSOLUTEf;y NO PREll lUllS. 
Read the Great Berlal, whleh will run for six month., 

entitled, : 

" The Little Bel le of B loomingdale ." 
A Tale of t he  BeoolutCon. 

By an author who prefers to remain anoD1mC'u!t, but who 
I. well known, and has a world-wide reputation as one of the very foremost of American writer • .  
A S E R M O N  BY M r. B E E C H E R  

EAOH WEEK. 

International Sunday-School Lessons, 
By LYMAN ABBOTT. 

Books nnd A nthors, by Bpeclallsts in their depart.. 
ments. The Ontlook-Edltori als-Sciellce alld 
Art-Stories. The Hou8ehold-Mr •• Henry Werd 
Beecher. .. O n r  YOlllllr Folks." This department Is 
e.peclally attractive, entertaining, and instructive. 
Fnrm alld Garden, by W .  H. Coleman. Corre
sPoDllents i tl Europe . In E7IQland-R. W. DAI.E. In 
GermanJt-Rev. Jos. P. THOMPSON. In OonBtanUnop!e

PREST. GEOltGE WASHBURNE. In ItaI!I-" J. A.  B." 
• 

.A Universal EndQrsement. 
It I. with great plea�ure that 1 express the opinion that 

the Chrl.tlan Union as at present conducted Is an ex
cellent family rellglou. new.paper. Yale College, Ct., Aug., 1878. N. PORTER. 

I have been a gratilled reader of the Chrl.tlan Union 
for the past year, and I rejOice In it. increasi� 01rcula-
tl

�,::� �o'lf:;.'��'1��fJft'?S� !P. t:r.
I�ELYE. 

In my own family, every one of U., from the e1de.t to the younge.t
1
llnds .omethlng In every weekly issue to 

be read with ntere.t and to yield in.truction. 
NewHaven, Aug., 1878. LEO N A RB BACON. 
The Christian Union Is conducted with lII'eat ability 

and dlgnitlt:- It 18' a poper I am glad to have In my family f
Ok!!! ��i,

y 
�r. lJ:li\Ml.a

n 1�8'�iRD CROSBY. 

I am asked my opinion of the Christian Unloll . I judge 
It to be In the hont rank of modern journals. Yale OoUetJe, Ct., Aug., 1878. W. M. BARBOUR. 

The GenUine Baxter Steam Engines. Made exelusively by COLTB FlREARMB 
g;>����!iy O�y H.�� t����':l��! 1zed Agent.. Bize. from 1 to 15 horse 
power, InclUdln� Enlrine and Boller and 
everything comreete to run . Non-explo-f!:: h.':.�"&�

s
an

e
�re��:e�����: of Imitations oltered by other parties. 

For�rlce. and particulars, applr to 
'I' OM

A1ljlLI��yE��Tew
A

l::: 

IMPORTANT FOR ALL CORPORATIONS AN1J 
MANF'G CONCERNB . - lIuerk '" Wa telt man's Time Detec,or. capoble of accurately con

trolling the motion of a watchman or potrolman at the different .tatlons of hi. beat, Bend for circular. 
J . E. H U EllK , P . O . llox 9 '2' 9, llosto n . Ma". N. B .-'I'he suit against Imbaeu.er It Co., of New York, 
was declded In my (l!,vor, J "ne 10 1874. A line was assessed agaln.t them·NovC;U,-18'I'6, for selling contrary to the order of the court. 1:"eroon. buylnir or llsing clock. infringing on my · potent wlll-be dealt with ac
cording to law. 

STEAM PUMPS. 
H E N RY R,  WORT H I N GT O N ,  

� 3 9  Brondway, N. Y. S3 Wutcr St., Boston. 

THE WORTHINGT<)X D ('PlolOX PuMPING ENGINES FOR re�:�. WJ'.:�t'���Pl��Rfe����:�'1�:g:;:con. 
BTU" PUMPs-Duplex and Bingle Cylinder. 
WATER METERS. OIL MET>:US. 

I·rice .. Lnrllrely Redllced. ----
RIVAL STE4 PlJ J O H N H M C G OWAN & C O 

2 3 �  & II F WAR C S  � II!ps C I N C I N NAT I O H I O  

Go ld ,  S i lver, and N ickel Plating. 
A trade ea.lly learned. Cost. little to start. The Electro Plater'. Guide, a 72 p ge book, sent for S stamp •• Bclentillc In.truments nncl book. loaned to any one. 
PrIce 1i8Uree. Jf. LOWEY, 90 11th St., Brooklyn, N.  Y .  

The Ge�rge Place Machinery Agency PATENTS at AUCTION. 
. 

Machinery of Every Descl·h>tton. ee��'�� t!,��lya������;yN��rgi�R1V��E�\.ct�: 121 Chambers and lOS Reade Btreets, New York. CHANGE. 67 Liberty Street , New York. 
THE FORSTE R-FIRMIN GOLD AND SILVER 
AMALGAMATING CO�P'Y 
of Norrl.town, Pa., will grant 
state rights or IIcen.e. on 
easy term.. Thl. . y • t e m :;�: .... �tet�:,.s�l; ��.J;: 
Apply a. above. 

THE DRIVEN WELL. 
,J�"� ::;3 �t� :&=��

e
�g!r ��

I
"l.t1M��:� American Driv,," Well l'ntellt, leased by the year to re.ponsible partie., by 

W M . D .  A N D R E W S  &. B R O . ,  
NEW YORK . 

�'RICK & CO., Waynesboro, Franklin Co., Pa. When yOU write please nsme this popel'. 

� $8 YOUNG AMERICA SCROLL SAW beata the i world. J. M. BEUGLEB, lII'f'r, WiIIlamaport, PI', 

American Standard 
Gauge and Tool Works. 

22d aDlI WOOD !'I T S . ,  I·IIILA B E I. PII I A .  W:;I:::d ��::flt::n1': .. !t'l��I�i.��'!,I'l':U�::�:lre n��::r,E:��?el'" J3lfRtJi��l\�W�·':to ��t
.�e 

50 J��&k'i.�l"4}�o g�hM
B��? N:Jtt.;J,t: "The 1876 Injector. ' -' 

Simple, Durable. and Reliable. Requires no .peclaJ 
valves. Bend for llIu.trated circular. 

WM. SELLERS & CO., Phlla. 

Bmall Tools Of all kinds ; GEAR WHEELS, �. of 
MODELB, and material. of all kind.. Castings of Bmall 
Lathe., EnJIines, Bllde Re.ts etc Catalolrne. free. 
GOODNOW 4\; WIGHTMAN. 176 Wash'n Bt., Boston, Mas •• 

Thin Lnmbof and V ODoors. 
Mahogany, Walnut, Holly, Ash, Cherry, Oak, Poplar, 

Bpa.n1.h Cedar, and all other kind., at le.s prices than 

$10 to $1 000  Invested I n  Wall St. Stock. makes i can be found elsewhere most o f  th .. m being cut and 
��feu.;':;l�!.:i� �v".,"�hl��Ok. sent 

I' dried on our new patent'Machlue. and Pres.e •. 
Address BAXTER & CO., Banker., 11 Wall Bt., N.Y .  Also a full and complete assortment of all kinds and 

______________________________________________________________ thicknesses of Sawed Lumber. 

For!!�2:� !I�!!�I!�! s!!!g!!!. 'etc ••... 
Made of Charcoal Stamping Iron, extra .trong and dumble . No corners to . 

Ceo. W .  Read & Co., 
1 8 6  t o  200 LEWIS ST., N .  Y. catch. Many thollUolld. ln u.e. 

T. F. ItOWJ,AXD,  Sole Jla nllfil cturer, Brooklyn , N. Y. PERFECT 

A B ':t' ::El S :t A N  R I S D O N ' S I M P R O V E D NEWSPAPER FILE Wall Dr·llll-ng Bor·lng TURBINE WATER WHEEL The Koch Paten! File, ;or preserving new.poper • 
, ' at the of Turbines a·t Centen- I magazines. and pamphlets. has been recently Improved , be8t re.ults at all .tages ' and price reduced. dubscnber. to the BCIE"TIFIC AM-KIJIera.1 1'roapectlll&' and QuarrriD&, ':0011. circular to I ERICAX and BCIENTIFIC AMERICA" BUPPI.EM>:NT can be 

Blgh ... awan! .t CenteDDlal Exhibition. Send ,or T. H ,  RISDON & CO., ��J::1�1
f
8:'l:

h
:.i':;.Prl;'��:1��"!\"J�s�r f!;;J�tl�� 

pictorial catalOllue and prloe lis', free. Agen '" WUltod. $20 per Mt. Holly, N. J. " SCIENTIFIC- .AMERICAN," in f.lt . Necessary for �Zr�::��E '::��' E�;l4.;�TO;U�O��':"�� ":::��; .Mannfaetnrers of .MILL MUHINEK " .  ev.:��:s who wishes to pre.erve t e poper. 
Philadelphia, Penn'., 

H arr'l S ' Cor I I' SS En gil n e , lIU;!!!.h�rs ����TIJ'IC AMERICAN. DIININU IIIACHINERY. Enlrlnes. Boilers, Pamps, 
Coal and Ore Jig., Du.t Bumlrur Appliances. Drawings 
and advice free to cu.tomers. deane.vIlle Iron Works Built by WM. A. HARRIS, Providence, R. I. The ONI.Y 
(J . C. Haydon & Co . ) .  Addre •• HO WELL GRE�. place where this engine can be obtalned. Send for 
Supt . ,  Jeane.vllle, Lnzerne Co. ,  Pa. fI�:l.

hl
;��g������y!���tgPUe':.\"e"J:

.
�e�::a:� 

BOLT ""UTlftERS bu.ines. and wl.hing to confer with me at any .tatea 
"" ... • time at their mill or work8

1
1 WIll vl.lt them by receiving 

Bend for Catalogue of �::.\� "i�fyt� '=.f ���'l!l ft ���e� :rtr�e �t�;: 
Schlenk e r'. A ntoDlatic Dolt C u tter_ aDd by arcpolntment, will find me or my agent everlWednes-

Serew C OmDe Machine.. 
�w':.k���:l. Ml?b:��egt�et�

ppolntmen ) at H. T. 

HOWARD IRON WORKS, Bntralo, N. Y. Witt. A. HA RRIS, Proprietor. 

To an Engll.bman wanting to know how the current. and ShaDed Diamond Carbon Points, indilmensable for of thought In America are flowing, it Is particularly TruI!tg li:mery Wheels Grindstones, Haro.ened Steel valuable . and PiLper (JaIendar RoiIer!o.p'rIlIl!!IJ1.1'lanlng,MouldinJr 
The fa.ct that thl • • baftlng has i5 per cent. greater . 

strenRth, a liner IInlsh, Rnd is truer to gauge, tlian any 
otherln use renders It undoubtedly the mo.t economical. 
We are 1'1.0 the 80le manufacturers of the CEL>:BRAT>:D 
EJoLLINS' PAT.COUPLIXG, anrt turnish Pulleys, Hrt:1Aers, 

Can I Obtain . a Patent ? E�1Id, Sept. ,  1878. R. W. DA LE. and SawlIi'g Stone. J. DICAll'OBON, M Nassau St., N. y: 

The Chrl.tlan Union .eems to have taken rank among 
our very best fumlly papers, Mass. ,  Sept., 1878. W. B. WA SHBURN. 

n!w�:::!.�?�s��I���::�':h:r�l
o
fa:gr 

a
f�

l
lr:IM�a vlgorou. treatment of publlodalrs. Pmn., Oct., 1878. A. G. C URTIN. 

1 tllke great pleasllre In bearing testimony to the merits of the Christian Union a. a mo.t 'lxcellent family paper. Tbe variety of It. content. and the ability with which • u .... ect. are discu •• ed give It a very high place among t1,*��:r����faW. COUl1W'o. B. McCLELLA N. 
'. 

Term ... $3.00 pel' annnm. ClerlrYlllen, ".30. 
i·ostaKe prepa id. 

Large Cash CommwWns paid. Agente wanted. 
Address 

T H E  C H R I S T I A N  U N I O N ,  
2'i·Park Place, New York. ----------------------------------

LEARN PHONOGRAPHY -A Pbon9J!l'1tJ>her wishes to give le .. ons by mall. 1'honographer, 26S W. 12th st., N. Y. --- .--- .---------------

Mowry Car & Wheel Works, 
lIfAN1TI!'AC'l'URERS OF CARR ANB CA.R W H I<:I!:LS or all deRCrlptiollR. 

Wheels and Axle., CIolled Tires, Enlrine, Car and Brldlre 
Casting., of any pottern, furnl.hed to order at short 

notice. A1.0 Btreet Car Turn Table • .  
Wheels of a l l  size8 cOll stantg; 011 hand. 

Ollice'w��J::"'�Tl'�::
U
�!i:d 'i�1�l'I, O. 

.NORTH'S UNIVERSAL LATHE DOG. 
s. G. NORTJ(. 3"" North "th Street, Philadelphia, PRo 

SPENCERIAN STEEL PENS. 
Superior En�II.h 

make. A IalDple 
card of ODe eaeli of 
the ,1IIttd, Dumhen 

!o: ":fpt:1 9�.:�: 
IVISOY. BLAKEMU, TAVUR & CO .. Ntw York. 

=il�t\�� �
ost approved '9'b��s �.IE'iMg:H"L'W.\ on 

Tr:r Street, 2d and 3d A venue!', Pltt.burglJJ. Pu. 190 S. Canal Btreet, Chlcap;o, llI., and Milwaukee. w Is. 
IT 3to�fIlt��� t�Mi,,\

I
'j;.�¥'i

e 
�.:l��� �:.�

y 
Geo. Place �Iachinery Agency, 121 Chambers Bt . •  N. Y. 

NEW TOOLS--LATHES AND SCROLL 

ra�n¥e��¥��'i�� <f.'i-'tfIsc:��'l.,If.:c�:.c����t 19: l��e 
llIustrated Catalogue. J A CKSON & TYLER, 2'i German Street, Baltimore. Md. 

OT I S' S.1FETY 1I00S'l'UI G 
Machinery. 

OTIS BROS . & CO . ,  No . S48 Broadway, New York . 
III Phosphor _ Bronze, � �gIne �'i.'!rr:!.,�:: ):1 Ions, Cog Wheels, 
Ol 1i;'.rr:�Tfc ����s 
� and Pump Barrels, 
;:: Piston Ro odS, Screw 

m � I I Bolt. for Steam 
" IJ/ � /_� wnu Cylinders. H a r d -ht 7 ."in - ./ . w a r  e . Bearings, 
Whistles, Hammered Piston Rods, �.�����n.r!

I
·sg� 

Bolts. Tubes, Plates. etc. Apply to the PHOSPHOR
BRONZE BMELTING (;0 . . Limited, 2IlS8 .WashlnRton 
Ave., Philadelphia, Pa., Solc Manufa.cturers ln U .  S. 

PRATT & WHITNEY CO. , DROP HAMMERS. 
HA.RTFORD CONN PIJ N C HINn PRR!'Oi"Rli'. ll A N O  D RILLING

T , . ,  MA(:H I N E!'O !'I(J Il E W  PI.A TE."!, ItATCHE Make Specialties of DRIL LS, BOI.T (J U TTERS, &c., &c • •  &c. 

This is the ftrst inquiry that naturally occnrs to every 
author or dl· cov .. rer of a new idea or improvement. Th .. 
qmcke<t and best way to obtsin a 'atisfactory answer, 
without expense, is· to write to us (Munn & Co.), de· 
scribing the invention, with a small eketch. All we 
need Is to get the idea. Do not US(\ pale ink. Be brief. 
Bend stamps for poIItage. We will immediately answer 
and inform you whether or not your improvement is 
probably patentable ; and If so, give you the nece.sary 
instructions for further procedure, Onr long experience 
enables us to decide quickly. For this advice we make 
no chat·ye. All persons who desire to cunsult liS in reo 
gard to obtainillg patents are cordially Invited to do 
so. We sha'l be happy 10 sce them in person at our 
omce, or to adviilll them by letter. In all cases. they 
may expect from ns a careful consideration of their 
plans, an honest opinion, and a prompt reply. 

Jt'hat S"", ... U" Hn."6 I that my commnnlcation 
to Munn & Co. will be falthfnlly guarded and remain 
conftdentlal' 

Answer.-You have none except onr well·known In· 
tegrlty in this re.pect, based npon a most extensive 
practiie of thirty years' stand1ng. Our clients are 
numbered by hundreds of thousands. They are to be 
round ill every town and city in the Vnion. I ·)e ... e to 
make inquiry about ns. Such a thin' as the betrayal 
of a client'. interests, when committill to onr profes
sional care. never has occurred, and is -.ot likely to oc· 
cnr. All business and communications. intrusted to us are kept secret and ctmjldenttal. 

Address M U N N  &. C O . ,  
Publishers of  the SCIENTIlI'IO AlI:EBICAN, 

37 Park Row N ew York. 
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Pall'e, each ;DMert}OD • • •  "Ii cent .. a line. ac alfe, each Insertion • • •  $1.00 a line. (About elgot words to a line.) 

Engravings may head adver tiBementa at the same rate per line, by measurement, as the tetter pre88. Adver
tisements must be received at publication o,tftce as early as Thursday 11iIJ'I"ning to appear in ne:vt 188Ue. 

CALVIN WELLS. Prest. JAB. K. VERNER, Secy. 
Pittsburgh Forge & Iron Co., 

I R O N  and H A M M E R E D  C A R  A X L E S .  
Also manufacture a s  a specialty 

Wrought Iron Bridge Bolts 8& Bolt Ends, 
With Plain and Upset Ends, 

to any required tensile strength. from one to three and one-haJj rnches. with thread and nuts. OrdGrs for which 
X::.�ift����Op��ted. Olfice. 10th Street, near Penn 

TH E BACKUS WATER MOTOR 
Is the most economical 
Eower known for drtv-/Wlf,hitm:'iflierJ{{lllf 
SURE. POWER given 
from what Is required to run a sewing machine 
up to six-horse power, 
g;�:t��g I�¥J'�:UitI: 
room. never gets out of 
�:g��es

canno�.!'�r.w 
a':fd 

needs no No 
delay. no 
ashes, 

Mi l l  Stones and Corn M i l ls .  
We make BUrr Millstones Portable Mills Smut Ma. chln�s. Packers. Mill Picks. \vater Wheels. Pulleys and Gearmg. specially adapted to Flour MIll.&. Sena for catalogue . . .. . -.-

J. T. RnYE & SON, Buffalo, N. Y. 

povr.omete:rs For shOwing heat of 07 • • Ovens Hot Blast Pipes BoUer Flues,.Superheated Steam. 011 StillS. etc. • 

HENR . W. BULKLEY. Sole Manufacturer. 
149 Broadw�y. N. Y. 

�The Columbia Bicyc le , 
Made by THE POPE )I'F'G CO., 89 lSommer Street. Bostoo. 

A praQtlcal road machine. easy to 
learn to ride. and when mastered 
one can beat the best horse In a 

- day's run over an ordinary road. 
Send 3c. stamp for catalogue. 

NEW PATENT LAW 
FOR 

" The Leading Amerioan Newspaper."  THE TAN ITE au . .  

THE NEW YORK 
STROUD SBURG, PA. 

TRIBUNE E M E R Y  W H E E LS A N D  C R I N D E R S. I . GEO. PLACE, 121 Chambers St .• New York Agent. 

F O R  1 8 7 9 . R O CK D R I L L I N G  MACH I N ES A N D 
A I R  C O M P R E SS O RS .  M A N U FA C T U R E D  BY BUR LE ICH RoCKO Rl ll C O  

U NEXfiMrpLED SEND fOR PAMPHLE T  F ITCH B U RG NlASS. PREML Uj1£. _ 
ESTABLISHED 1844. 

Webster's $12 Unabridged Dictionary Free. JOSEPH C. TODD, I ENGINEER and MACHINIST. Flax. Hemp. Jute. Rope 
We wUI send Webster's Unabridgec. Pictorial Quarto Dictionary (edition of 1879) bound in sheep the latest �"'f and Bagging Machinery. Steam Engines. Boilers; 

and best edition, as a gift to any one remitting us 
_ 

"
. Of 1877 . al��:'t\':::�\':."'i,��m� �:��o���!� �g��: 

$10 for a single five-years ' subscription in advance or } horse-power portable enlllne, complete. $125 ; two horse-
$16 for eight one-year subscriptions to ' , THE WEEKI. Y TRIBUNE. power. $225 ; two and a nalI horse-power. $250 ; three 

• horse-power. '275. Manufactured exclusively by 
$15 for a single five-years' subscriptiou, in advance, or. t THE SEMI-WEEKLY J C '1'000 $30 lor ten one-year subscriptIOns to I TRIBUNE. • •  , 
$30 for a single three-years' subscription, in adVanCe, } THE DAILY TRIBUNE. 10 Barday St. ,  New York, or Paterson. N. I. 

. to . BAXTER $100 1 HORSE ENGINE OF IS,. ,. .  
W e  believe this t o  b e  the most valuable and liberal newspaper premium ever oft'ered. W e  cannot make it ! For State Rights t o  manufacture above. apply to 

any more liberal. and to avoid useless correspondence we give nonce that the dictionary will only be sent on A. VAN WINKLE. Newark. N. J. 
exact compliance with the above terms. It IS not offered. under any circumstances. to persons remitting for 
clubs at reguJar club rates. We do, however, make the following liberal offer of 

PREMIUMS TO FRIENDS GETTING UP LOCAL CLUBS. .-
For a Club of 5 Weeklies-Any five TRmUfE NOVELS. 

For a Club of 1 0  Weeklies } An extra coPy of THE WEJ!KLY. or a copy of the Greeley Memorial 
• ' Volume. rn cloth, or any eIght of THE TBmUNE Novels. 

• - C }The SEm.}'VEEKLY TRmUNE . or one extra WEEKLY. and either Mr. 
For a Club of 20 Weeklies.. GreeleY's " Political Economy," or .. What I Know of Farming. " 

. ($1.50 each at rerail). }THE SElIlI-WEEKLY TRI1IUNE . and any eight of THE TBmUNE Novels; or 
For a Club of 30 Weeklies, Mr. Greeley's " Recollections of a Busy Life," in sheep ($2.50 at re-

. .. tail), and the same Novels. 

CAMERON 
Steam Pumps 

For Mines, Blast Furnaces.  Rolling 
Mills, Oil Refineries, Doiler 

Feeders, &c. 
For lliustrated Catalogue and Reduced PrIce List send to Work8, Foot East �ad St .. New Yo,·k. 

Hol /y's Improved Water Works. 
For a Club of 50 Weeklies, } THE DAILY 'l7RI1IUNE one year. and either of the above-mentioned books, P.1::� o�:"o�� .�!�ms?�:,:b��l\';;w�� ��hi:c�:!.�·C-

or the serIes of TBmUNE Novels. variable pressure a more reliable water su ply for an 
[One Semi-Weekly will count as two Weeklies In the above. Double numbers of THE TRmuNE Novels count purpo

ai
seSt' 2. Less cost for construction. f. Less cost 

as two ] I for m n enance . 4. Less cost for dally supply by the . use of Holly's Improved Pumping Machinery. o. At-
Instead ot any five TBmUNE Novels. we will send. if preferred, pamphlet copies. in good type. of THE fO�dS theti:est fire protection iii the world. 6. Largely 

TRI1IUNE verbatim reports of the Prophetic Coojerence, and THE TRI1IUNE'S full exposure of the Cipher �t�'iI':e en".:l�:'1'n '!.":�le�� l:e=�s8. Iie��':R,';n:�: 
Telegrams. department expenses. ]<'or Information by descriptive 

T....;·bune Almanac flor 1 879 25 ·  Cents pamphl'!hor otherwise, address the ... ... • HO.w..Y MANUFACT URING CO .• Lockport. N. Y. 

Further Information, posters and specimen copies, sent on application. 

Address, 

POR T LAN D C E M E N T, 
ROMAN & KEENE·S. For Walks. CIsterns. Founda
tiODS, Stables, Cellars,Brtdges,Reservoirs, Breweries, etc. 
Remit 25 cents postage stamps for Practical Treatise on 
Cements. S. L. MERCHANT & Co .• 63 Broadway. N. Y. 

Every Man 
H is Own 
Printer l 

THE TRIB UNE, New York. 
BRADFORD MILL CO. II_to J ... Br04ronl II: 00. KAlfUI'ACTtJRER8 or 
French Buhr Ells tones, 
Portable Corn & Flour Mill .. Smut Mlchine •• etc. AllO, dealen io Boltine Clothl &Dt 

General Kill Furnllhing. Ollloe &: :&'IIctory.l68 w. ad 8t. 

!r!���:�:(J�I�N�(J�jl�N;N A'I'I. o. 
W.R.Dunlap,s.. APPI.ICATIOK 

BO(}ARDUS' PATENT UNIVERKAL ECCEN
TRIC MILLS-For grinding Bones. Ores Sand Old 

Cruclbles� Fire Clay, Guanos. 011 cake. Feed. Com, 
Com ana Cob, Tobacco, SnUff, Sugar, Salts, Roots, 
Spices. Colfee. Cocoanut. Flaxseed, Asbestos. Mica. 
etc • •  and whatever cannot be grounu bll otber mills. 
t6'�{hfo�.p���M§S3�';.��c��:g;. foa�lMk�ckA'lfGllf� 
DUS, comer of White and Elm Sts .• New York. 

60 Chromo and Perfumed Cards [no 3 allkeJ. Name In 
Gold and Jet. IOc. CLINTON BROB., Clintonville. Ct. 

LEFFEL W ATl!]H. W 100]18. 

Spain , Cuba, Porto R ico , etc . Pond's Tools, 
By the terms of the New Patent Law of 8JJa'n'. which Engine Lathes, Plan tora, Drilll!l, &c. 

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

Send for new Illustrated catalogue. 
Lathes, Plan�rs , Drills ,  &0. 

With recent improvements. 
Prices Greatly Reduced. 

7000 in successful operation. 
rnu: NEW I'Al!PEtLft rOll lS77 

has Jately gone Into operation. the citizens of the United DAVID W POND Worcester Mass States may obtain Spanish Patents on very favorable . ,  , . NEW HAVEN ltIANU FAC'I'URING (JO., 
N ew l I aven ,  (Jonn. 

Sen t  free to those int:erl:st,:d.' 
James Leffel � Co ,  

Springfield, O. conditions. 
The Spanish Patent covers SPAIN. and all the Spanish 

Colonles. Inoludlng CUBA, Porto Rico. the PhIlIppine 
Islands. ete. Total cost of obtaining the Patent. 1100. 
Duration of the Patent. 20 years. 10 years, and 5 years. 
as follows : 

The Spanlsh Patent. If applied lor by the Olig1nal In. 
ventor before hIs American patent Ie actually lesued. 
will run for 20 years. Total cost of the patent. '100. It 
covers Spain. Cuba, etc. 'l'he 8panlsh Patent. If applied 
for by the Qrlglnal Inventor not more than two years 
aft.r the American patent h"" been Issued. will run for 
10 years. Total cost of patent. 1100. Covers Spain. 
Cuba. etc. 

A Spanish Patent of Introduction. good tor 5 years. can 
be takllB by any person. whether Inventor or merely in
troducer. Cost of such patent. '100. Covers Spain, 
CuJ:a

o:J'� � �:fa't!:I::e 
dr=�¥�on of our business In obtaining Spanish Patents. we have established a 

special agency at No. 4 Soldado. Madrid. 
Further particulars. with Synopsis of Foreign Patents. 

Costs. etc .. furnished gratle. 
:Da:UlST:JSr d:t co.� 

Solicitors o f  American and Forelll'u Patents, 
Proprietors of the ScIENTIFIC AMERICAN, 

a" PARK. NEW YORK.. 

PAID UP CAPITAL . . . . . . . . . . . . . . . . . . . . . .  $1,4IiS.001'."8 NET SI'RPLUS. DEC'. 31. 1876. . . . . . . . . . . .  liaO.0Iiti.S6 CASH ASSETS IN U. S. JAN. 1,]878. . . .  42",881.2S 
N ET ASSETS IN U. S. JAN. l. l ... 8... . . .  220,000.00 

TRUSTEES IN NEW YORK : 
LOUIS DE COMEAU. EIN . •  of De Rbam & Co. 
CHAS. COUDERT. JR .• ESQ. of Coudert Bros. 
CHAS. RENAULD. ESQ . •  ofRenauld. Francois & Co. 

JULIEN LE CESNE,. Re8ident Secretary. 
·r. J. TEMPLE, Manal(er for the Middle State". 

WESTERN UNION R UILDING, N. Y. 

COMPOUND OXYOEN P.'�n::�!� map CGtcIr7':., 1&, H�� file., � a r6'Ditalizing proc�. R�MARIf ARL� CUKES �i.��:::�::::' om DV«:r,su.·� ar4 attracting wid.J attention. REFER BY PERMISSION IgoJk�!: BlsJwv ot Richmond, Va. : Hon. Wm. D. Kelley. GeD. Fitz Henry Warren. T. S. Arthur. and others who 

SEfidFREEI"!it"=�it�!E(; ......... 1m<. RTAl'U<EY &: PALEN. l1ll GIrard St.. PhIla. 
MACHINERY AT VERY WW PRICES. 
�o���e�t\�ol�;:�h ���g �t!T::l'k!:.ff<>� 
Tenonlng. Monldillll Machines. Scro Saws. Portal:fe 
iiteam Knglne. Jos.R. BlOS80m.Aas'e. tteawan. N. Y. 

Woodward Steam PnmDs and Fire En[ines. 
G. M .  WOODWARD. 1'6 and ,.8 Centre Sneet, New York. 

Send for catalogue and price Ust. 

Da OEN'r 
CHABM MICROSCOPE. 
CHEAPEST IN THE WORLD MagnlJleo GOO tim... Equal lD 
power at one-tenth the eoet of other lDltramenta. Sampl. by mall, postpaid, 26 .... 110 

.... BRIDE Ir. CO" 197 DPoadwa;r, NeW' yo .... N ... 1Il .. 1ra1e4 CIrcular 01 N ... lllei tree. 

10<) Liberty St. , N. Y. City. 

• ICE AT 8.·00 PER TON. Steel Castings The PICTET ARTIf iC IAL  ICE CO" From l Ho 10.lXXl lbs. weight. true t o  pattern, sound a.! LIMJThED. 0 B """" N Y solid. of unegualed strength. toughness and durability Room 61, Coal and Iron Exc ange. P. . ox """". . . An Invaluable: substitute for fOJO,ootngs or cast-Iron re: 
qulring tkree-fold strength. Send for c1rcular & price list. 
CHESTER STEEL CASTINIlS CO . •  Evelina St •• Pblla. Po. Wood·Working Machinery, 

Such as Woodworth Planing, Tonguing. and Grooving 
Machines Daniel's Planers Rich8.rdson·s Patent 1m· 
proved Tenon Machines. MortiSing. Moulding. and 
Re-Saw Machines. and Woo d-Working Machinery gene
rally. Manufactured by 

Wl'l·HERBY. RUGG & RICHARDSO� 
(Shop formerly o:u=�Wk.SUni �06g�rer, a88. 

·B.1IlJOHNS' 
. �5B£ •• D • .  

BOILER COVERINCS. 
IQUID PAINTS, ROOFINII, IOILER GOYERIIfBS, 

Steam Packing, Sheathings, Fire Proof Coatings, Cements. SEND FOR SAMPLES, ILLUSTRATED PAMPHLET AND PRICE LIST. 
H.W.JOHNS M'F'G Co., 87 MAIDEN LANE, N.Y. 

Shafts, Pulleys, Hanlers, Etc. SAVE .0 TO 20 PER CENT. 
THE CHALMERS.SPENCE CO • •  Foot East 9th St •• New York. Full assortment In store for Immediate delivery. 

lSHEPA RD'S CELEBRA'l'ED 
$�O Screw Cutti ng  Foot Lathe .  
Foot and Power Lathes. Drill Presses. 
�crt':.�r;���h��s�':.��:�T�: 
�a�!\���g�f ��pjt�rs

io�tW:� fg� 
artisans: 

H. I,. SHEPARD & CO., 
--':�"�i:':!�831, 333, 385. & 33b':�r!n���t

o�f:�t. 

SURE REMEDY FOR BALDNESS. Prescriptlon Free to any penon who will agree to pay '1, when a �:�ey'°�i' rJ;,�:r; cn::,��: �!�allltr� 
ALCOTT LATHES. for Broom. Rake and Hoe Han-

dles. S. C. HILLS. 78 Chambers St. N. Y. 

WMt9Sllb���'t*e::;��w York. 

THE UNION mON MILLS. �ttsburgh. Pa. , Mann· i 11)'!'�llnlll�llintIJ;JI'li 
facturers of bnproved wrought Iron Beams and I The only Machines giving a so

. 
lid core showmg exact 

Girders (patented). N.ture of rocks p ... sed t�'A"�" 
The great fall which h"" taken place In the prices of ' 

Iron. and especlallyjn Beams used In the construction 
of FIRE PROOF BUILDINGS. Induces usto callthe spe
clel attention of EngIneers. Architects. and Builders to 

THE A M E R I CAN  D IAMO N D  R O C K  BOR I N G  Co  
S E N D  FOR PAM P H L E T  N E W  Y O R K  

!�::'�u<t,.��?��� ;d������� �e:�::ifJgo?o:r�gg: I 
ofSecttons-whlch will be sent on application to those 65 MIXED CARDS with name. 10c. and s!amP. 
contemplatll!,g the erection of fire proofbulldlngs-THE Agent's Outlil., IOo. . L� 0. CoE & Co., BrIstol. (,'t. 
COST CAN BE ACCURATELY CALCULATED. the 
cost of Insurance avolded.and the serious losses and In-

!rre"rKUg�s 
tFu�g."j�:fi};a�:dJal�[��ll''l::''F.,gs\�e fry; 

believed. that. were owners fully aware of the small 
dllference which now exists between the use of Wood 

��s��{mi��I=tO'ru�I::'i,s���le':���I�r�ilr.;:,; 
complete. for any specific structure.so that the dilference In cost may at once be ascertained. Address 

CARNEGIE. BROS. & CO • • Pittsburgh. Pa. 

C. W. LJ!l COUNT. SOUTH NORWALK. CONN.\ Mfr. of 
Lathe Dogs. Iron and Steel Expanding Mandre s of aU 
sizes. A specialty made of Amateurs' Mandrels and Dogs. 

Electric Bells. 
Outfits complete. 110. Two 1Irst-class, electric bells. with 
batteries. Insulated wire. electric press knobs. and 
everything needed. with all necessary Instructions to 
enable any one to put lu operation for calling servants 
or stablemen. telephone calls. and any of the many useful household and business apKllcations of electric bells. 
f���J�ff.1���ttlh�ri=·112�y�:r; &���� 

TO ADVERTIS�B� ' �:n:��'i: • tlon of advel'o 
tise�eJ?ts in the newsp&l!!'r& 0 . e nited t;ltates and 
DomInIon of Canada. To furnlsh advertisers with 
reliable information COD96l'Ilinl{ newspapers and their �� ... and thus enabl� th8 most mexperienced to select 
lDtewgently the mediuiilS best adapted to any particu
lar pn<po8e, WE· ISSt1& SE)!4l-ANNU AL EDITIONS OF AVE R " SON'S MANUAL 
FOR ADVERTISERS. 164 Bvo. pp. Gives the 
f=:�d����!'i����rs���h�dU=ln�U!"i�e:n� c�� 
and contains more information of value to an advertiser 
than C&D be found in any othel' pUblication. All lists 
���J��:rt���:C��r:t:�d

a';:�:J:=!���d !1DU8� advantageous. It will pay you to examine 
It before 8�nding any money in newspaper advertising. 
�l;:\;'f jign �be

b,;,�!",�ati'Ei'l �ms3Nn 
ADVERTISING AGENTS. Time. Building, J'hiJ"Al.lp� 

GET THE BEST 
PZPE AND ElOZL:mn. OOV:m �ZNG-. 

ASBESTOS.LINED · BAlK FBLT. THE " Scientific Amer.iclll1" is pr�ted with eHAS. 
Lilrhtest coveril!,g and best non-eonductor. Asbestos llnlnJ!_prevents a!l.Y dla.rrIna: ot the halr felt. Easily !!p'plled ENHU JOHNSON & CO.'S INK. Tenth and Lom-
ana removed. For prices, etc . . address THE ASBESTOS PACKING CO�, 21i State St., Boston, Mass. bard Ste •• Philadelphia, and 59 Gold St •• New York. 

© 1878 SCIENTIFIC AMERICAN, INC.




