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NEW AND GIGANTIC TELESCOPE. 
Among the many ideas which have been elicited by the 

discussion in these columns regarding a gigantic or " million 
dollar " telescope, we bave recently had submitted to our 
examination one which seems to us quite novel, ingenious, 

and. although untried, not unpractical. It is a scheme for 
a huge instrument, to be built on either the Gregorian or 
Cassegrainian system, in which the image is first received on 
a large parabolic mirror located in a position diametrically 
opposite to the objective in a refracting telescope, thence re­
flected back to a secondary mirror, which, in accordance with 
the respective systems, is either concave or convex, nnd by 
the last re·reflected to the eyepiece, the tube of which passes 
through an orifice in the center of the large glass. It is 
hardly requisite to explain the immense labor and, in fact, 
almost insuperable difficulties which would be encountered 
in constructing a reflector of the proposed size-ten or fifteen 
feet in diameter-of metal, and mounting the same. The 
great mirror in the telescope in Melbourne, Australia, though 
but 3'8 feet in diameter and weighing 3,498 pounds, required 
1,270 hours of continuous labor to bring it into the last pol­
ishing stage, while its adjustment and mounting exacted the 
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nicest engineering skill. In brief, it may be safely asserted 
that a metallic mirror, of the large size above noted. suppos­
ing it. could be successfully constructed, would, from its great 
weight but far more on account of its conse'luent flexure, be 
practically useless. 

Mr. Daniel C. Chapman, of tl>is city, who is the originator 
of the plan we are about to describe, suggests both a mod., 
of making a mirror of light weight, and also a method of 
supporting the same. The reflector, he says, may be con­
structed of glass. A mold of clay, metal, or cement, of the 
required .hape, is carefully formed and placed in a suitable 
furnace, cavity upward. Over the latter a huge plate of glass 
is disposed, and the heat applied. At a certain temperature, 
the glass begins to Boften, and in such state may be bent, 
fitted into tbe mold, and subsequently annealed. The whole 
is then removed and placed on a plane. The glass is taken 
from its bed, disposed convex side up, and a backing of ce­
ment or plaster, tbe composition of wbich is previously de­
termined by experiment so tbat it shall bave the same co­
efficient of expansion as the glass, is applied, to several inch. 
es in thickness. The mirror is next inverted, placed on a 
turning table, and carefully ground or finished within, into 
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tbe exact form necessary. But little labor, comparatively 
speaking, will here be required, as an approximate or very 
nearly true curve will, it is believed, be taken by the glass 
in fitting itself to the mold. The reflecting face is, lastly, 
silvered by Dr. Draper's process, a solution of Rochelle 
salts and nitrate of silver being applied, which very quick­
ly dllposits a fine uniform metallic surface. It will be 
noted that the inventor thus obtains a reflector of light 
plaster and glass, the weight of which is necessarily quite 
small. 

Next, for its suspension, and this will be rendered clear 
by the large engraving on our front page: On the rear of 
the plaster backing are made a number of projections, ar­
ranged with sockets to receive the ends of any number of 
braces. Tbe lat:er are of wood, strong and well seasoned, 
and covered with some preserving material. These, ex­
tending from various points on the back, meet at the cen­
ter of a huge copper sphere, which incloses the entire ap. 
paratus except the mirror, and tben, intersecting, spread 
again to abut against the interior periphery of the globe. 
The mode of arranging these stages is, of course, a matter 
of engineering detail, and will depend greatly upon 10ebl 
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circumstances. The shell of the sphere comes, as shown 
in the engraving, jU8t to the edge of the mirror, but. has 
nothing to do with its support, the braces being solely for 
this purpose. The secondary mirror is held by two stays, 
which ex tend from the circumference of the reflector· and 
meet at a calculated distance from the same. It is not neces­
sary that the reflector be placed at the surface of the globe, 
but it may be placed at or near the center, leaving an opening 
of the same size in the globe, with perpendicular sides, thus 
req uiring little or no counterpoise. The standards and stays 
holding the small mirror may be attached to the extreme 
external surface of the globe, thus giving a larger base and 
greater steadiness. The stays toward the poles are so ar· 
ranged that the lower one is detache:l when nearing the 
horizon, in case it shoull be desirable. By this method 
there is nothing, as far as we can now see, to prevent the suc­
cessful constructing and using of a telescope of very large size. 

Through the center of the large glass is made an opening,and 
n this is a telescope tube, suitably jointed and terminating 
n an eyepiece within the globe at the observer's seat. The sit­

nation of the latter is clearly shown in the illustration, and 
it is suitably supported so as to be always vertical. By 
this arrangement the observer is constantly located in the 
right position ; and by placing a partition of some non-con 
ducting material between him and the backing of the re­
flector, so as to leave an intermediate space of four or five 
inches, a warm room to work in may be gained, and a means 
of keeping the braces dry provided. 

The great sphere pivots in a ring, the axis of which is in­
clined to point to the pole, and is pivoted at one side in the 
cap of a single heavy pier. Below the globe is a vault filled 
with water or other liquid, in which it floats and from which 
it receives its principal support. It is evident that the mo­
tion of the apparatus will thus be susceptible of easy regu­
lation, ani may be effected by simple mechanical appliances 
arranged with counterpoises and governed by the observer. 
As our object ie not to enter into the minor details of this 
plan, but rather to exhibit the idea upon which it is based, 
further explanation is deemed unneces�ary. 

The in,entor thinks that a mirror of fifteen feet diame­
ter may be constructed and mounted as we have described. 
As compared with a refracting telescope with an objective of 
corre�pondic'g �ize, and a focal length of 200 feet, the refrac­
tor would give a sun picture 20 inches in diameter ; the re­
flector, ha,ing 100 feet focal length, would show an image 10 
inches in �imilar dimension. In point of quantity of light, 
compllred with Herschel's reflector, which was nearly five 
feet in diameter, the focal distance being still 100 feet, a 15 
foot mirror would gather nearly 14 times as much. For pho­
tography, a great reflecting telescope could not be advanta­
geously employed, as it would fail to give sufficiently fine 
definition of the object ; but for spectroscopic work, it would 
be very useful and especially valuable for heat in vestiga­
tions with the thermopile. As a searcher for faint comets 
and double stars, from the large amount of light received, it 
would lead to resnlts of great importance, and enable us to 
examine and resolve nebulre before which the highest mag­
nifying- power now existing fails. 

monuments which attest the �kill and magnificence of the 
Ineal!. There are also, as at Tiahuanaco and Silust.ani, the 
remains of burial towers and palaces, which antedate the 
crusades, and are therefore pre.incarial. 

Lake 'J'iticaca is about the size of our Ontario, IIhallow on 
the west and north, deep towards the east and south. The 
eastern or Bolivian shore, being hacked by the lofty range of 
Sorata, is very high and precipitous. The lake never freezes 
over, although the temperature of Puna is o ften 18° at sun­
rise. Two little steamers of 100 tuns each do a trifling busi­
ness. Steam is generated by llama dung, the only fuel of 
the country ; for there are no trees ",ithin 150 miles. The 
steltmers actually cost their weight in silver; for their trims· 
portation (in pieces) from the coast cost as much as the origi­
nal price. A steamboat company has j ust asked from 
Bolivia the exclusive privilege of navigating Titicaca and the 
Rio Desaguadero to Lago Pampa, with a guaranty of six 
per cent cost on the capital and a share in all new mines 
discovered. 

Professor Orton, the latest traveler in that region, calls 
attention to the fact that Lake Titicaca is not so high as 
usually given in geographical works by about 300 feet. Its 
true attribute is 12,493 feet, and in the dry season it is four 
feet less. This fact has been revealed by the CQp.�ecutive 
levelings made in building the Arequipa railway just fin. 
ished, which reaches from the Pacific to Lake Titicaca. 
The road rises from the sea to Arequipa,7,550 feet; thence to 
the summit, 14,660 feet ; and then descends over 2,000 feet, 
to Puno on the west shore of tbe lake, a distance by the track 
of 325 miles from the ocean. Pentlandt's estimates of Sorata, 
Illimani, and other peaks of the Andes, having started from 
the Titicaca level as a base line, must come down full 300 
feet. 

-------------.�,.� ... -------------
SWINDLING PATENT SELLERS. 

We have received of late a great number of letters calling 
our attention to the rapid growth and extension of the frauds 
perpetrated upon inventors by inducing the latter to forward 
sums of money, as pretended fees, to certain agents who pre­
tend to sell patent rights. Some time ago , we had occasion 
to show up these knaves, and warned our readers to beware 
of them, mentioning an instance of some scamps in the West 
receiving not only money but models, the latter of which 
they either left in the express office or behind them in a loft 
when they decamped from the town, while they, of course, 
applied the funds to their own benefit. We are led once 
more to revert to the subject by the reception of several que­
ries regarding a "Mississippi Valley M�nufacturing Com­
pany," doing business in Vicksburgh, Miss. One correspond ­
ent, among the many, favors u s  with a copy o f  the letter re­
ceived by him, which rellds as follows : 

(Handsome letter head of buildings, etc ) 
Mississippi Valley Manufacturing Co. 

January 13, 1874. 
Mr. -- --

Dear Sir :-Will you, upop. receipt of $1,200 cash, al10w us 
to have your coupling for ga\J and water mains manufactured 
to supply the trade of the South and West, for the term of two 

--.. ................... -.......... ........ -.................................................. -.... -.... - ........ ...... --�- years upon a royalty of $5. 00 per dozen made? If you desire 
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to dispose of your invention in this manner, send $5. 00 to 
pay part of the attorney's fees for examining title, etc. U p­
on receipt of same, we will make the necessary inquiries at 
the Patent Office, and also have your invention examined 
before a board of competent judges, when, if everything 
proves perfectly satisfactory, we will remit the amount by 
draft on any bank you name, the same to be subject to your 
order upon the receipt by us of the nece�Bary transfer. Our 
arrangement will not prevent you from selling any State you 
may receive offers for. Comply at once with our terms, if 
you wish us to take hold of it. Yours truly, 

MISS. MANUFACTURING Co. 
This swindle is so very palpable that one is almost at a 

loss to unders�and how any person can be so fOl)lish as to 
be deceived by it ; and yet another correspondent, who hits 
interviewed an official at Vicksburgh regarding the subject, 
says that large numbers of letters are constantly sent to the 
above address. Inquiries, made as to' the business location 
of the recipients of these misBive�. revealed a little room in a 
" decayed part of the city," the whole c:>ntents of which 
would not exceed twenty dollars in value. The parties are 
young men who are leading a fast-and dissolute life on the 
money thus fraudulently obtained. The iI.ventor rarely re­
ceives an answer to his letter enclo�ing the funds. The 
Vicksburgh Herald has also investigated the matter, and re­

marks: .• We have olily to say, for the protp.ction of people 
everywhere, that we have never heard of any such company, 
and that it exists only in the imagination of the swindlers 
who are trying to defraud the public." So much for the 
Mississippi Valley Manufacturing Company-. Still another 
correspondent asks for information concerning the Western 
Michigan Patent Agency, Grand Rapids, Mich. This very 
enterprising firm wants only ten dollars and a model, to 
make the inventor rich. The writers ask if these gentry 
are related to the scoundrels who were ltcated in Albion, 
Mich . ,  some time since, and who flourishet under another 
name. 

LAKE TITICACA. It is curious to note with what alacrity people wiU risk 

This is the most singular and interesting lake in the good money for the chances of a large plOfit. The same 

world. Situated on the crest of the Andes, it is the highest feeling which induces the ignorant to stakelfunds in ]ottel:­

large body of fresh water; and as concurrent traditions point ies, where the probabilities are all against then, impels others 

to h as the spot where Manco Capac, the first Inca, appeared to transmit their cash to persons of whom they know noth­
and woke the aboriginal tribes from their long sleep of bar. iug in the hope of thns securing some enormous gain. It 
barism and ignorance, it is the historic center of South may be laid down as an infallible rule that J.D invention that 

America. Humboldt called it the theater of the earliest is really valnable can always be disposed of privately and 
American civilization. On an island within it are the im- readily for its full worth, and the owner of the right, fnlly 

posing ruins of the Temple of the Sun, and aU around it are appreciating this fact, is never beguiled :;,y such dazzling 
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baits as are offered by these swindling agencies. We are 
perfectly well aware that it is about as har.d to show an in. 
ventor that his device, when once patented, is of small utility 
and value, as to convince a mother that her baby is ugly, 
and both individuals usually resent the imputation in about 
the same manner. It is these very inventors, however, who, 
having exhausted every plan to dispose of their rights, snap 
at the allurements artfully held out to them. and of course 
are fleeced. The world gives little sympathy, for it laughs 
at their verdancy in being so readily deceived ; but when the 
trials, the labor, and expense, which these men incur to carry 
out their cherished ideas, be reflected upon, the subject be­
comes more one for pit.y than for derision. 

We would once more warn the people against not only t.he 
attempts to defraud, above exposed, but against every other 
they may receive that even appears of similar nature, par 
ticularly against specious parties who, for a certain sum , 
agree to sell a patent and advertise it.1n some patent j ournal 
or other obscure circular or sheet. It is very rarely that 
these men ever effect a sale ; and if they be swindlers, they 
dare not announce the fact, if they have done so. Indeed, if 
any of our readers desire to prove for themselves the genu­
ineness of the offers of their correspondents, they have only 
to write to the latter for the nalDes of reputable persons 
whose patents have been sold through their agency ; and if 
any be returl!ed personal investigation will soon determine 
the question of authenticity. 

-------------.� .. � .•• -------------
FAILURE OF THE NEW TELEGRAPH LINE BETWEEN 

1UROPE AND AMERICA. 
We are sorry to know that the new enterprise which was 

intended to secure the opening of telegraphic communication 
between the old and new worlds at reduced prices, has, 
according to the latest ad vices from London, become a fail­
ure. The money paid in has been returned to the stock. 
holders. The title of the organization is the Light Cable 
Telegraph Company, and they have for some time been en­
gaged in winding the wire preparatory to sinking an ocean 
cable from Great Britain to our coast of New Hampshire, 
vid. the Azores, Newfoundland, and Nova Scotia. The 
charge for messages was to have been 50 cents a word , the 
present rates being one dollar per word. 

The ca.pital of the company was $2,000,000. The cable was to 
have been much lighter and cheaper than any ocean cable of 
equal length. 'rhe conducting wires were protected by a 
simpl!> covering of tarred Manilll\ hemp, wbich has been 
found by experience to be almost indestructible in salt water. 
The weight of the new cable was only a little over 700 Ibs. 
to the mile, or 150 Ibs. per mile in water. Messrs. Mitchell 
& Co. , Newcastle, Eng. , have lately completed a new steamer 
of 5,000 tuns burden, specially intended to receive and sub­
merge the new cable, the laying of which was expected to 
commence about the middle of June next. 

The engineer and electrician was Mr. Robert Sabine. Sir 
Samuel Canning was the con�uIting engineer. We still 
hope that a reorganization may�be effected on a basis that 
will insur� the laying of the cable. 

..• � ... -------------
RELATIVE RIGHTS OF EMPLOYERS AND WORKMEN IN 

RESPECT TO INVENT LONS. 
Il there were likely to be any permanency or reliability in 

the official decisions of the Patent Office, the case of inter­
ference which we publish herewith,on another page,would be 
of interest and value. It exhibits in a tolerably clear light the 
relative rights of employers and employees in respect to the 
ownership of inventions. The doctrine now held by the 
Patent Office is that the inventor has the right to avail him­
self of the mechanical ski'J of those whom he employs to 
put his invention into practical form. If the inventor gives 
general directions to his workman to produce a certain ma­
chine, the combination of parts or arrangement so produced 
belongs exclusively to the inventor, and the workman has no 
patentable right therein. This should be distinctly under. 
stood and remembered by workmen. But when a workman 
himself suggests and invents an improvement, without pre· 
vious direction from his employer, the invention belongs to 
the workman,and the employer has no claim thereon,although 
the device may have been made in the shop of the employer, 
with his tools, and during time belonging to him. This 
should be distinctly understood and remembered by em­
ployers. 

- --
THE OIL DEPOSITS OF THE GREAT WEST. 

About eight hundred miles west of Omaha the line of tlle 
Union Pacific Railroad crosses Green River,and the approach 
to the river is for a considerable distance through a cutting, 
of from 20 to 40 feet in depth, made in rock. During the 
construction of the road, some workmen piled together a few 
pieces of the excavated rock as a protection for a dinner fire, 
and soon observed that the stone itself ignited. The place 
thereafter became known as Burning Stone Cut. 

The general superintendent of the road, Mr. T. E. Sickels, 
haa caused analyses and experiments to be made with this 
substance, which proves to be a shale rock, rich in mineral 
oils. which may be produced by distillation in abundant 
quantities, say thirty·five gallons to the tun of rock, at the 
cost of a few cents only per gallon. The oil thus obtained is 
of excellent quality and comes o,er in two or more grade� 
one suitable for burning and one for lubrication. Its abund­
ance and cheapness of production is such as to render it cer· 
tain that the markets of the Pacific coast, and all places west 
of the Mississippi,will ere long be wholly supplied from these 
depo)lits. The oil can be distilled, delivered, and sold at the 
points indicated, at cheaper rates than the Pennsylvania and 
West Virginia oils can be transported to the Mississippi. 

The depot!its in qut'stion are supposed to cover an area of 
territory one hundred and fifty miles long and fifty miles 
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broad. They overlie the immense coal beds found in that 
region, and consist of sandstone impregnated with oil. They 
are supposed to have originated by the absorption of .oil by 
I'and. the oil having been expelled from the ancient vegeta. 
ble growths by heat and pret!sure, during the original pro· 
cess of coal formation. 

These rich oil shales may be loaded directly into the cars 
from their native ledges on each side of the track of the ex· 
isting railway, and their possession must ultimately yield 
an immense revenue to the company. 

•. e • •  
ENFORCEMENT OF UNAUTHORIZED CAVEAT RULES. 

It ball heretofore been the practice of the Patent Office to 
permit the widest liberty to inventors i.n the matter of their 
caveat papers. A photograph, a pen and ink sketcll, a draw­
ing of almost any kind, has sufficed, and this freedom has 
always been a matter of much satisfaction to persons en­
gaged in studying and working out inventions. 

In the other departments of the Patent Office, the inventor 
lIas been subjected to trouble and expense by the introduc­
tion of new rulep, or the addition of new forms and ceremo­
nies in the obtaining of patents. The one oasis in the Patent 
Office desert has be�n the caveat bureau. Here the inventor 
lIas always felt that restrictions were to a great extent re­
moved. He was at liberty to block out his papers in the 
crudest style if he pleased, and, by payment of ten dollars, 
have them stuffed away into the official pigeon holeI'. taking 
an official receipt thel't'for. He has always known that his 
chances of receiving official notice of competing applications 
for patents were improved by havinl!' his caveat papers 
prepared in a clear and careful manner. Nevertheless, in 
very many cases, he prefers to describe his invention in his 
own style in the caveat, even if the officials make his lack of 
time an excuse for their neglect to send him the notice. 
Even without the notice, he has found the free caveat facili­
ties,heretofore afforded by the Patent Office, to be a real con· 
venience and comfort. 

But the Commissioner of Patents has concluded to deprive 
the inventor of these satisfactions by requiring that, here· 
after, all drawings for caveats shall be done according to the 
red tape rule. Photographs and ambrotypes (which, by the 
way, are the cbeapest, most convenient and best modes of 
clearly re?roducing a new thing) are now excluded from 
caveats; so are the ordinary pen and ink and pencil draw­
ings, done on common foolscap paper, uniform with the 
specification. Inventors who wish to file caveats must now 
furnish drawings or tracings done on the official sizes and 
I'eparate from the specifications. Few inventors can do this. 
They must in future employ agents to make special draw­
ings for them, and pay special charges therefor, thus con­
siderably increasing the expenses of the caveat. 

We think this enforcement of rules is entirely unnecessary. 
It is doubtless a convenience to the clerk who filel! the cave­
ats, and probably the papers look a little better to the official 
eye, when filed, if all are uniformly executed. But it is 
doubtful whetheI the rule will serve any other purpose. It 
will certainly subject the caveator to increased expense and 
inconvenience. 

In rel'pect to the filing of applications for patentl', the law 
is very specific. It recites that the applicant shall file a 
full. clear and concise description of tbe inVE'ntion, fumed in 
such exact terms as to enable any person skilled in the art to 
make, construct and use the same. When the nature of 
the case a(/mits, drawings must be furnished, and. also a 
model . 

In respect to caveats, the law contains no lIuch require­
ments. It reads as follows: 

" Any citizen of the United States, who shall have made 
any new invention or discovery, and shall desire further 
time t� mature the same, may, on payment of the duty 1'e­
quired by law, file in the Patent Office a caveat setting forth 
the design thereof, and of its distinguishing characteristics, 
and praying protection of his right until he shall have ma­
tured hiA invention; and such caveat shall be filed in the 
confidential archives of the Office and preserved in secrecy, 
and shall be operative for the term of one year from the fil. 
ing thereof; and if application shall be made within the year 
by any other person for a patent with which such caveat 
would in any manner interfere, the Commissioner shall de­
posit the description, specifications, drawings, and model of 
lIuch application in like manner in the confidential archives 
of the Office, and give notice thereof, by mail, to the per�on 
filing the caveat, who, if he would avail himself of his caveat, 
shall file his description, specifications, drawings, and model 
within three months from the time of placing said notice in 
the post office in Washington, with the usual time required 
for transmitting it to the caveator added thereto, which time 
shall be indorsed on the notice. And an alien shall have the 
privilege herein granted, if he shall have resided in the 
United States one year next preceding the filing of his cave­
at, and made oath of his intention to become a citizen."  

It will be  noticed that the law doe& not prescribe the sup. 
ply of drawings or models, but leaves the creator free to 
make up the contents of his caveat to suit himself. We 
believe that the Commissioner's stringent rule in regard to 
caveats is not warranted by law. Rule 97 reads as follows: 

"When practicable, the caveat must be accompanied by 
full and accurate drawings, separate from the specifications, 
well executed on tracing muslin or paper that may be folded, 
and of the same size as demanded in drawings for patents." 

Under the general powers of the Commissioner, he may 
doubtless give minor directions as to the size of sbeets, etc. ; 
but in ordering that the catJeat mullt be accompanied by full 
and accurate draW£ngB, B6pUlf'ate from the !lp6cijicationa, he 
probably exceeds his authority. We hope the order will be 
modified so as to bring it within the terms of the law, while 

grant.ing the utmollt possible latitude to the caveator in pre 
paring his"papers. 

------------4.HI14.�IH. __ -----------
MOUNT SINAI. 

The exact location of this memorable spot, sacred in the 
minds of all Christian people as the place where Jehovah 
appeared to man in fire; where the Ten Commandments 
were written by the finger of the Lord upon two tables of 
stone and delivered to Moses-has always been uDMettled. 
But a Calle telegram announces that all doubt is now removed. 
Dr. Beke, the celebrated scholar and traveller, gives as the 
result of his recent expeditioIl:tbe discovery of Sinai and the 
finding of verifying inscriptions, of which he has made cop­

ies. The cable despatch flays that the expedition places the 
holy mountain at " a day's journey northeast of the village 
of Akaba, Arabia, at an altitude of five thousand feet above 
the level of the sea." 

Dr. Beke has long maintained that Sinai was an extinct 
volcano, and the correctness of that opinion is now said to 
be fully confirmed by his personal explorations. Indepd, 
the Biblical account of the manifestations, which took place 
at Sinai in the presence of the tribes of Israel, corresponds 
in several respects to the descriptions given in these modem 
times of the volcanic eruptions of Veeuvius. In the nine­
teenth cbapter of Exodus the following graphic narrative is 
presented: 

" And it came to pass on the third day in the morning that 
there were thunders and lightnings, and a thick cloud upon 
the mount, and the voice of the trumpet exceeding loud; so 
that all the people that was in the camp trembled. 

An.I Moses brought forth the people out of the camp to 
meet with God; and they stood on the nether part of the 
mount. 

And Mount Sinai was altl)gether on a smoke, because the 
Lord descended upon it in fire; and the smoke thereof as­
cended as the smoke of a furnace, and the whole mount 
quaked greatly." 

Moses tben went up the mount, and the Ten Command­
ments were proclaimed; the inspired narrator adds: 

"And all the people I'aw the thunderings, and the noise of 
the trumpet, anJ. the mountain smoking; and when the peo­
ple saw it, they removed and stood afar off. " 

Subsequently, it will be remembered, the Israelites forgot 
their vows and went back to heatbenish practices of idol 
making, and set up a metallic calf. Moses, on coming down 
from the mount, had the tables of stone in his two hands; 
and when he saw tbe molten calf, he threw down the tables 
and broke them in piel'es. Then he broke up the idol, pound­
ed it into fine dust, which he Rcattered in a brook that came 
down from the mount. The inspired narrative tben tells us 
how, by prayer, the Lord was appeased, and He commanded 
Moses to hew out another pair of tables, and take them up 
the mount, which he did. Whereupon t.he Lord again wrote 
out the same ten commandments as at first, and gave the 
two new tables to Mo�es, who brought them down from Si­

nai and put them in an ark whicl1 he had made of shittim 
wood, "and there they be." Deut. X, 5. 

It would be interesting to know what kind of stones are 
conveniently found at Siuai. out of which Moses might have 
hewn tlle tables. From their light weigllt, indicated by his 
carrying one in each hand, going up and down the mountain, 
it would seem as though they might have been composed of 
slate or other laminated formation. We prepume that Dr. 
Beke's report will give full particulars of the geology of the 
neighborhood, and perhaps tell us something new about t.he 
Mosaic stones. 

••••• 
PLEASART WORDS. 

We are rpceiving so many kind letters of encouragement 
and approval of our efforts tbat, while we should delight in 
returning our sincere thanks individually to each writer for 
hil! good wishes, we would but t.respass on the good nature 
of our readers in monopolizing too large a space in columns 
which might be filled with more generally interestin&, mat­
ter. We trust, however. that we may not lay ourselves 
open to the imputation of undue egotism by quoting a few 
of thl'l pleasant words we receive, since we do so more to 
mark our appreciation of the spirit which prompts them 
than for th" benefit they may secure to us in the commenda. 
tion which they express: 

" I have completed my quarter of a century as a r1'ader of 
your paper, and a good portion of that time have been a 
direct subscriber. I thought to do without the SCIENTIFIC 
AMERICAN this coming year, but it won't work, so I try it 
another year. I have been trying to find fault with it all my 
life, and for all I know will continue trying. and so far un­
successfully." says one colTespondent, and a score or so more 
writers echo about the lame opinion. The &ience Reeord 
for 1874 is abo coming in for its share of approval. A letter 
before UII says: "It is a perfect storehouse of valuable and 
instructive information," and another reader tells us that 
the lady members of his family join with him in thinking 
it " one of the most useful and interesting books in the 
library." For all of which very flattering comments we met­
aphorically disapparel our heads, make our very best bow, 
and. with con�cious unworthiness, return acknowledgments 
as grateful as they are sincere. 

•••• • 
SCIENTIFIC AliD· PRACTICAL INFOR.ATION. 

TRIAL OF THE WATER "WORKS AT ROCHESTER, N. Y. 
The water works of the city of Rochester, N. Y., con' 

structed on the Holly system, have recently been completed, 
and on the occaaion of a public test developed a power and 
capability which may be fairly considered al! unprece­
dented. The machinery consists in two sets of pumpblg en. 
gines, each of four double acting cylinders 9 X 24, each set 
being arranged to take suction and discharge at eight IIUC-

161 
cessive and equal points during the revolution, to give a 
uniform and steady flow. These supply the mains and pipes 
for ordinary use and are run by two turbine wheels driven 
unde!' a 90 foot head. There are also two pairs of double 
cylinder steam enginE's, actuating four double aating pump­

ing engines lot x 27, a 150 horae rotary Holly engine, and 
two rotary Holly pumps. The capacity of all is not less than 
4,000,000 gallons per hour in the street maiRs per 24 houra, 
and 3,000,000 gallons in the same time can be delivered 
extra, by the steam machinery. The water is taken to the 
city by an aqueduct from Hemlock Lake. On the occasion of 
the trial, says the Rochester Union, the work! succeeded in 
throwing thirty large streams at one time, to a sufficient 
higlJt to be efficacious in cases of fire, reaching an average 
altitude of 135 feet; one two inch stream was thrown up 220 
feet; one foul' inch horizontal stream was thrown 465 feet; 
one three inch stream reached an altitude of 285 feet; a four 
inch vertical stream was thrown 287t feet; and a vertical 
stream five incl1et! in diameter was tbrown 250t feet! These 
are,indeed, astounding facts. It wa�, however, in the thirty 
stream test that the practi('8.1 usefulness of the aystem was 
most clearly demonstrated. The four and five inch streams 
could rarely if ever be rendered useful for fire purpones,and it 
is doubtful whether under any circumstances it would be safe 
to have recourse to them. So great is the force of the torrent 
thrown from the standing pipet! that few buildings in any 
city would be able to stand up long under it. 

A NEEDED IMPROVEMENT IN SUGAR MAKING. 

Mr. Jose Guardiola, of Hacienda, Chocol', Guatemala, the 
inventor of several improved 

·
machines for sugar making, 

coffee drying, etc., descriptions of which were some time 
since published in these columns, forwards U8 a letter inqui­
ring whether there is any means by which sugar drained in 
centrifugal machines can, after tbe operation, be compressed 
into loaves or square cakes, so as to remain as hard and com­
pact as ordinary sugar loaves drained in the mold. To drain 
sugar in a centrifugal macl1ine is an operation which takes 
but a few minutes, and has the advantage of economy of 
time and cleanliness; while on the other hand purging sugar 
in molds requires from six to ten days, increased expenses, 
more buildings, and greater waste. Our correspondent thinks 
that pressure will not effect the desired result, but we hardly 
agree in this view. As long ago as thirty years, sugar was 
pressed in copper molds. In regard to his inquiry above, 
however, we learn upon investigation that. if the crystals are 
compressed when damp and the sugar put into a drying 
room heated to a temperature of 130·, adhesion will be likely 
to take place. 

THE CHILI EXPOSITION. 

In relation to the projected international exposition, to be 
held in the fall of 1875, in Santiago, Chili, our manufac­
turers would do well to bear in mind that at the present time 
fully ninety-five per cent of the trade with Chili is monopo· 
lized by England, as against five per cent with the United 
States. The South American RepUblics unduubtp.dly offer a 
great market for our productions. and it would lIeem, from 
our geographical position, that the advantages of the same 
should be \·0 us instead of to Great Britain. The reason is, 
however, the lack of as extended means of communication 
between the United States and Chili as exist between Chili 
and England; but it would appear that, were the limits of 
trade between the two firllt mentioned countries enlarl!'ed, 
the facilities for its greater pursuit would necessarily follow. 
We have received a prospectus of the enterprise, which gives 
full particulars. Information may be obtained from Mr. 
Stephen Rogers, Consul for Chili, 249 West 42d street, New 
York city. 

STEAM ON THE CANALS. 

The commissioners appointed to examine the inventions 
submitted as appliances for Iteam navigation of the canals, 
snd in competition fer the reward of $100,000 offered by the 
State of New York, have made their final report to the 
Legislature. The committee were not unanimous, owing, as 
theyatate,to the ambiguity and extreme stringency of the law 
creating the commission, and were unable to make the award 
under the circumstances,and they leave to the Legislature the 
question of compenllation. Mr. Baxter's boat, they admit, 
dietanced all competitors, but it is believed tbat Mr. Dobbin's 
nevice also possesses great merits, so the matter ill compro· 
mised by suggesting that $35,000 be paid to the first named 
inventor on his placing upon the canals seven vessels, built 
and "quipped in iike manner as the boat tested, and $15,000 
to Mr. Dobbin on his su!>plying three, constructed according 
t.o his plan. It seems to be the general opinion that the act 
providing for the above mentioned sums will be passed and 
the matter thus ended. 

THE RAPID PROPULSION OF FLOATING BODIES. 

It has been remarked in England that, on the canals, the 
boats, when drawn by horses at a conBlderable degree of 
speed, float higher in consequence of the oblique action exer­
cised by the water. Impelled at an enormous velocity, floating 
bodies would merely scrape along the water, like a ricocltet 
bullet. 

The Englil!h Admiralty recently cl1arged Mr. Froude to 
examine into the phenomenon; and he finds that the laws of 
the resistance of a plane surface, A, placed in the water 
under an angle,a, are the following: P=3'43 A v2 sin. a for 
a plane deeply immersed, and P' =2'14 A v2sin.a for a plane 
placed at the surface. The vertical component is P COB. a. 

An example will render this clearer: A floating body dis. 
placing 2,500 tuns, of which the bottom has a inclination of 
4 Inches to a foot, is given a velocity of 16 knots, that is 26'4 
feet per second, and thus causes an emersion of 171 tuns. 
Substituting the latter number in the formula, the velocity 
gained will be 7'6 feet per second. 
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[ C hrIstmas Lectnres at the Royal Instftntlon, by Profes.or Tyndall.] 

ON Tli E MOTION AND SENSATION OF SOUND. 
It is needless for me to say 10 the ladies and gentlemen 

who honor these lectures with their presence, that they are 
intended more especially for the instructiun of boys and girls. 
As in all other cases where it has fallen to my lot to teach 
others, I shall endeavor, while avoiding superficiality, to 
strip the subject of all unnecess'llY difficulty, and of all pa­
rade of learning, and to present it in simplicity and strength 
to the youthful mind . 

The title of the lectures is " The Motion and Sensation of 
Sound . "  Now every boy knows what I mean when I s peak 
of the sensation of sound. The impression, for example, of 
my voice at the present time upon the organ of hearing. is 
the sensation of sound. But 
what right have I to speak of 
the motion of sound ? This 
point must be made perfectly 
clear at the beginning. 

For thiB purpose I will choose 
from among you a representa­
tive boy, or allow you to choose 
him, if you prefer doing so. This boy, whom you may call 
Isaa: Newton or Michael Faraday, will go with me to Dover 
Castle, make the acquaintance of the general commanding 
there, Sir Alfred Horsford, and explain to him that we wish 
to solve an important scientific problem. He is sure to help 
us ; he will lend us a gun, and an intelligent artilleryman ; 
and we will make arrangements with this man to fire the 
gIlD at certain times during the day. We set our watche! 
together ; and now, before quitting him, we ask the artillery­
man to fire one shot. We are close at hand, and we observe 
the flash and listen to the sound. There is no sensible in­
terval between them. When we stand close to the gun, flash 
and sound occur tQgether. 

Well , we quit the artilleryman, warning him to fire at. the 
exact times agrelild upon. Let us say that the first shot is to 
be fir ed at 12 o'clock, the second at 12 : 30, and so on every 
half hour. We quit our artilleryman at half past eleven, 
descend from the castle to the sea shore, where a small steam­
er i� a waiting us. We steam out a little better than a mile 
from the place where we have left the artilleryman ; and now 
we pull out our watches and wait for 12 o'clock. Newton at 
length says : " In exactly half a minute the gun ought to 
fire ;" and, sure enough, at the 
exa�t time agreed upon, we see 
the flash of the gun. But where 
is the sound which occurred 
with the flash when we were 
on shore ? We wait a little, 
and precisely five seconds after 
we have seen the flash we hear 
the explosion ; the sound hav­
ing required this time to travel 
ever a little better than a mile. 

We now steam out to twice 
this distance and wait for the 
12 : 30 /\,un. We see the flash , 
but i �  requires ten seconds now 
for the sound to reach us ; we 
trllble the distance, it requirf'S 
fifteen secOl; ds ; we quadruple 
the distance, and find the sound 
requires twenty seconds to 

H 

reach us. And thus, if the day were clear, we might go quite 
across to the coast of France and hear the gun there. In 
all cases we should find that the flash appeared at the pre­
cise time agreed upon with the artilleryman, which proves 
that ligllt reaches us in so short a time that our watches fail 
to give us any evidence that the light requires any time at 
all to pass through space, while the sonnd reaches us later 
and later the farther we go away. I think these experiments 
give us every right to speak of the " Motion of Sound " 

But they also inform us how the velocity of sound has 
been actually determined. The most celebrated experiments 
on this subject have been made in France and Holland. Two 
stations were chosen, ten or twelve miles apart ; guns were 
fired at each station, and the interval between the flash and 
the report was accurately measured by the observers at the 
other station. In this way it was found that, when the air is 
at the temperature of freezing water, the velocity of sound 
through it is 1 ,090 feet a second. On different days we 
�hould find it traveling at different speeds-as the weather 
grows warmer, the sound is found to travel faster. 

But I must not let you go with the idea that light requires 
no time at all to pass through space. This great problem has 
a130 been solved : Rnd we now know that, while �ound moves 
at the rate of 1,090 feet a second, light pa�ses over the al­
most incredible distance of 186,000 miles in the same time. 
Hence, in the distances employed in our observations, onr 
watches were entirely unable to inform us that light required 
any time at all to pass through space. 

But if I stopped here, your next question would be : What 
is this thing which passes through the air with a velocity of 
1 , 090 feet a second, and which, when it reaches us, makes us 
hear an explosion ? We must give a thorough and complete 
answer to this q uestion, but to do this we need a little pre­
paration. Like sailors going into battle, we must clear our 
decks for action ; and here I must ask you to give me your 
patient and resolute attention. 

In order to know how sound is propagated through the 
air, we must firs t know something regarding the air itself. 
Let ns examine the air. 

First, the air has weight. It presses upon a single square 
foot of this table with the weight of nearly a tun (144 X 15 
=2,160 lbs. ) 1 have here a glass cylinder covered at the top 

J ritufific �mmtau. 
with a IIheet of india rubber. The air presses on that sur­
face with the weight of nearly 900 Ibs. But then you will 
ask how the india rubber bears it. Why is it not pressed in ? 
Because air is on both sides of it, and the pressure on the 
inside is exactly equal to that on the outside. But if I take 
away the air from the inside of the cylinder, you will soon 
see the india rubber pressed down by the weight of air above 
it. 

[A tube from an air pump was then attached to a pipe com­
municating with the interior of the cylinder, which stood on 
a brass plate, �o which its edges were ground parallel ; the 
pump was set in action, and the india rubber diaphragm at 
once sank down, in the end clinging to the sides of the glass, 
forming a deep vessel, lining the inside of the cylinder.] 

When the air is let in again, you observe the rubber returns 
slowly to nearly its primitive position ; it would entirely, 
but that the india rubber is a little over stretched. 

We have thus seen the effect of removing the pressure 
from the inside. What would occur if we took the outside 
pressure away ? The india rnbber would expand. Instead 
of trying to remove the whole of the air from t1.is room, 
which is impossibll', I will cover these two slack and col­
lapsed bladders with this glass Tessel, fitting accurately on 
to the plate, over which they are suspended ; and then draw 
off by the air pnmp the air surrounding them. See how they 
gradually blow out ; the folds are now nearly abolished ; now 
they have become quite smooth. 

Why is this ? Because the air particles have the power of 
pushing one another apart, and thus take up snfficient space 
to fill the bladders when the externel pressure is removed. 
The air in this room is pressed upon by the weight of the 
whole atmosphere. The repelling force which the air parti­
cles exert upon each other is called the elastic force of the 
air. 

Now we have to consider how the sound of the gun is pro­
pagated through air. Does the gun fire anything through 

and you hear the noise. I can show you the passage of a 
pulse through air in another way. We have here a tube 1 1  
feet long, and about 4 inches wide, its two ends are closed 
by thin sheet india rubber. Against the india rubber sur­
face at one end a cork gently presses (as in Fig. 2, a) ; to the 
cork a slender stem is attached, having a little hammer at its 
upper end, b, kept from striking the bell, c, agai nst which it 
abuts, by a slender wire spring, d. If now a pulse be Bent 
from the other end of the tube, the i.!ldia rubber will drh-e 
away the cork, and will drive the hammer against the bell .  
A dull push will not ring the bell at the further end. The 
particles of air are very mobile and readily slip round one 
another, so that it requires a sharp shock to generate a sound 
wave in the tube and make the bell ring outside the tube. I 

tap sharply with my fingers on 
the india rubber, and the sound 
of my tap and the blow of the 
hammer, upon the bell at the oth­
er end of the tnbe, are audiblfl at 

one and the same time. TWs 
t ube is 11 feet long : sound travels  
through air of the temperature of  

this room at about the rate of 1,100 feet per second ; the time 
therefore taken by the sound wave, in traversing this tube, 
is rh of a second, an interval of time far too minute to be 
measured by our ears. 

Air is therefore a carrier or transmitter of sound. Snppose 
we remove the air from about a sounding body, will it then 
be heard ? This experiment wa� made by Mr. Hawksbee, a 
great many years ago (1705). A bell with a hammer worked 
by clockwork is placed nnder a glass globe. From the globl' 
we will pump as much of the air as we can. At present you 
hear the sound with perfect distinctne�l! ; the pumping hllR 
at first apparently little effect upon the Round, but v ery soon 
it dies away, and now you see the hammer thumping away 
upon the bell, without producing any noise. It is doing it� 

work in perfect silence. I allow the air to re-enter the glasB 
globe, the tinkling sound of the bell is soon heard, and quick. 
ly grows up into the usual musical ring. 

We have therefore proved that when the air is removed 
Wll have no sound, and when the air returns the �ound re­
turns also. 

We will now follow the matter up a little further. Pro. 
fessor Leslie found that, when a little air was in the cham­

ber surrounding the bell, and 
you could hear a little sound , 
if the space from which the air 
had been taken was filled up 
with hydrogen, the hydrogen 
gen quenched the sound. Now 
Professor Stokes has shown us 
that to create a SOUI!d wave in 
hydrogen a sharper tap is neces­
sary than in air, so that thfl 
shock that produces a sound 
wave in air does not suffice to 
proJnce a sound wave in hydro­
gen (which is a much lighter 
and less dense gas). 

My assistant, Mr. Cottrell, has 
devised the experiment I am 
about to show you to demon­
strate this effect. 

- _. I have a long tin tube (Fig. 2) 
air ? No. We may, in a rough way, represent the particles narrower t�a� the one I used j ust now, but having, l ike it, 
of air by the solitaire balls arranged in a row close together a piece o f IndIa rubber stretched over each open end , with a 
in this groove. I take the first one and roll it against the hammer and bell arranged a gainst one 
second. You obs3rve the row does not move, only the end of them, as before ; at the othH is a 
one goes away. The first delivers up its motion to the se- cork hammer fixed to a thin strip of 
cond, and then stops, the second delivers its motion to the steel, which can be drawn back to any 
third, the third to the fourth, and so on until the last, which, FI G. 3. given distance (measured on f gradua-
meeting no resistance, flies off. In this way we may figure ted card). I have thus the means of 
the motion as transmitted from particle to particle of the sending a pulse along the tube as be. 
air. fore and making the bell at the other 

A still better idea may be derived from this model (Fig. 1), end sound, but I now do it by a stroke 
which has been devised by the ingenuity of my assistant, of measnred force. I now let bydro-
Mr. Cottrell. gen into the tube at the end adjacent 

In my hand I hold a stem , A, passing through the npright, to the striking cork (by the tube, H), 
B, by which a shock can be sent from a ball, C, through a which ia a !ittlc lower than the other 
spring, to another ball, thence through another spring to an- end ; and while the hydrogen is enter-
other ball, and so on, until at last the shock reaches the last ing I continue to send pulses of mea-
ball, which is projected against the india rubber pad at the sured strength along the tube , the 
end, D, placed there to represent, in a rude mechanical way, bell continues to sound for a l ittle 
the drum of the ear. I press the stem, A, with a sudden while, but in one minute a sufficient 
motion ot my hand, and you see th&t, though the ball, C, only amount of air has been displaced to 
moves to and fro, yet it sends forward a kind of pulse, fe ef, cause the bell to cease ringing. When 
which travels along the line, and ultimately causes the last we remove the hydrogen,  you agltin 
ball to give a smart stroke against the pad, D. hear the bell, showing that the pnlee 

If you could creep into the tube. of the ear, you would find, can again be carried from end to end of 
a little way in, a beautiful fine membrane called the tympa- the tnbe. 
num, or tympanic membrane. The shock of the pulses of Up to this point our illustrationR 
air falling on this membrane causes it to shiver ; its tremors I have been audible ; I now wish to ren -
are transmitted t o  the auditory nerves, and by them a:re con- I ,' d er visible to you the action of a tube 
veyed to the brain ; and cause you to have the sensation in preventing the dissipation of the 
which we call sound. II aound. The test that I propose to UfO 

You ought to be able now to figure the way in which the is a flame. I have behind the table a 
explosion of this popgun is transmitted through the air. I good sized gas holder, by which gas can 
place a ramrod in the tube ; there is a cork in the other end ; . I be fOIl',ed through a steatite burner. I 
and pushing the rod towards the cork, I cause a crowding to- light it, and we have th at long pointed 
gether of the particles of air ; this they resi�t, all I can feel flame (a, Fig. 3), and we shoJI find that 
by the force I am compelled to exert, and at last their com- that flame is very sensitive. Chirrup 
bined resistance takes effect by blowing out the cork at the � 'Q' to it, and see how rapidly it an RW, r8 ; 
other end with a sort of explosion. a great part of the length of the flame 

The suddenly expanding air IlOmmunic&tes its motion to is abolished in stantly when the 80nnd 
the air adjacent to it ; this again � the air further off ; final- wave reaches it (b, Fig. 3). I rattle monfY, tap two keys, 
ly the condensed pulse strikes the tyulpanum of your ears, and this flame jumps i n  response to ea('h jingle that I 
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make. The current of air in the room, owing to our care 
for your comfort in the matter of fresh air, prevents these 
phenomena showing themselves as well as they do when the 
theater is empty ; but they are -perfectly manifest. No one 
in this room can hear my watch ticking ; but if I hold it near 
the flame you can d istinctly hear the flame give a little roar, 
and see it sud dtmly shorten for each tick ·of the watch. The 
regularity with which it j umps indicates the regularity with 
which my watch is ticking. 

Fig. 4. 

SEC rt ON A r .a 
FL A ME: "(lMP /NG 

And now observe the action of a tube in preventing the 
dissipation of sound. Using a less sensitive flame as the 
sound test, I take off the india rubber ends from our 11 foot 
tube, and place the flame at the end furthest from myself. 
The tapping of these two keys together does not affect the 
flame ; but now, my distance from the 
Ilame being as great as before, I tap 
them opposite the open end of the tube, 
and each tap is rendered, by means of 
the flame, as visible to your eyes as it is 
audible to your ears. 

Through the unconfined air this small 
bell does not affect the flame when set 
ringing ; but when I place it at the ex · 
tremity of the tube, the flame dances to 
each stroke. Speaking pipes possess their 
vlllue solely from their preventing the 
di8sipation of the sound pulses ; they act 
precisely as this tube does. 

As you know, light cannot well get 
round a corner ; neither can sound, 
though it does so more easily than light. 
This little bell acts automatically. I wind 
it up and start it. At a few feet distance 
the flame answers to each IItroke. Placed 
behind a board, the flame becomes tran· 
q uil. I again bring it out from behind the board, and the 
flame j umps to each movement of the hammer. (For this 
experiment the sensitive flame was arranged as in Fig. 4,. 
with a large glass funnel having its tubular end opposite the 
root of the flame ; the board was held about 10 feet distant 
from the mouth of the funnel.) Sound therefore can be 
�haded off in the same way that light can be. 

In this box, which is well padded, is a bell which I can set 
ringing at pleallure. The only way by which the sound can 
get out is this small IIquare opening at one side of it. The 
bell is now ringing without affecting the sensitive flame (ar. 
ranged as in Fig. 4) ; but when this box is turned round, so 
that itll opening faces the quiet 1lame, we have it dancin&' and 
jumping as before. 

In other respects also there is a similarity be· 
tween the mode of action of sound and light. 

When a beam from the electric lamp is al­
lowed to fall upon the glass mirror in my hand, 
it is rellected from the mirror, and, the track of 
the beam being marked by the dust floating in 
the room, you can see the direction which it 
takes. This is in accordance with a well known 
law, namely, that the angle of incidence is equal 
to the ar.gle of reflection It is perfectly plain 
o you that a line drawn so as to fall at right 
'lgles upon this mirror would divide that large 
flgle formed by the two beams of light into 
t'J equal angles. 

hope now to make villible to your eyeB the 
efiction oi sound in obedience to the same law. 

.A one corner of the lecture table I place our sensitive 
Ilamt b, at the opposite corner the padded box containing 
the elctric bell, a, with its opening directed in the path tao 
ken a :toment ago by the beam of light, and I will hold this 
board, '. when everything is ready, where I before held the 
glass mirror. My aseistant will now Bet the bell ringing. 
You obstrve that the flame is uninfiuenced by it ; but when I 
bring the board forward, the shortening of the flame at each 
stroke of lhe bell proves that the law of the reflection of 
sound is the same as the law of the rellection of light ; the 
angle of incidence is equal to the angle of reflection. In this 
case the flame is knocked down by an echo. 

We have thus considered the reflection of sound from a 
plane surface ; let us now see if it behaves like light when 
reflected from plane surtaces. 

The beam of the electric lamp ie now directed upon the 

concave mirror. You can see the band of light marked in 
the fine dust 1l0ating in the air ; as soon as it strikes the 
polished surface it is thrown back, but the rays no longer 
pursue para.1lel paths, they are converged, thrown together 
into one spot. By holding a piece of tracing paper at the 
point where they meet, termed the focus, the brilliant little 
star of light caused by their convergence is made visible. 

Substitute for the lamp a small bell, and for the tracing 
paper at the focus of the mirror our sensitive 1lame, and the 
conditions are the same IIoS in the previous experiment, sound 
waves taking the place of the waves of light. You cannot 
see the track of these aerial pulses as you could the luminous 
ones, but their obedience to the same law of rellection is very 
manifest by the shortening of the sensitive flame as each 
sound wave reaches it. The Ilame, when out of the focus of 
the mirror, is unaffected : replace it in the spot when the 
sound waves are crowded together, and it responds to each 
stroke. Move the bell so that the sound pulses, though only 
having the same distance to travel to the flame, no longer 
fall on the mirror ; the llame remains perfectly quiet. 

We may go further still. Here are a pair of mirrors, the 
curvature and size of which is the same. They are arranged 
so as to face one another. A light is placed in the focus of 
one, that its rays which fall divergent upon the curved sur· 
face are reflected from it parallel ; they travel to the opposi 
mirror, and are again converged ; a piece of tracing pap 
held at the focus of the further mirror shows the spot of 
light as before (Fig. 6). 

Sound is rellected in precisely the same way, and the sen. 
sitive flame, when carefully manipulated, can be used as a 
m'3&ns of proving this fact. For taese experiments it is es. 
sentially necessary that the flame be reduced to the proper 
pitch of sensitiveness. By reducing the pressure of the gas 
we can regulate the flame so that it will not respond unless 
strongly agitated. The 1lame is placed in the focus of the 
mirror, a, and when the bell is rung, not being in the focua 
of the conjugate mirror, there is no action. I now bring it 
into the focus, b, and the flame shows a very strong action. 
� By other modes of experimenting it has long been ascer. 
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tained that sound was thus reflected from plane and curved 
surfaces ; but never before have these phenomena been made 
visible. Hitherto these effects have been investigated by the 
Benlle of hearin&" ; I have now been able to prove them by 
appealing to your eyes. 

• ••• • 
New PossU Man. 

In the .Re1rue &ientijique for December, it is stated that a 
third skeleton of a troglodyte has been discovered by M. 
Riviere in the caves of Mentone. This new skeleton, judg­
ing from the various and numeroua implements by which it 
was surrounded, lived at an epoch far more remote than that 
assigned to the skeleton now in the Museum of Paris. The 
warlike instruments and objects found with them, though 

Fig. 6. 

composed of flint and bone, are not polished. They are only 
sharpened, and by their coarse execution appear to belong 
to the palleolithic age. On the upper part of the remains 
was a large number of small shells, each pierced for strin&" 
ing as a collar or bracelet. No pottery nor any bronze object 
was found. Our readers may recollect that the first skeleton 
found in the same neighborhood, on the bank of a railway 
cutting on the sea margin, appeared to have been crushed by 
a fall of rock. It was figured in several English journals 
last year. 

8 .e • •  
IN a French industrial establishment, employing 630 men, 

chiefly vegetarians, the sick fund wu constantly in debt. 
By the introduction of meat into the food of the men, the 
aIoverage 1088 of time per man,on account of illness or fatigue, 
was reduced from 15 to 8 days per annum. 

GILBERDS It HARRIS' RET URN BUT TER AND OYSTER 
PAIL. 

Fresh, sweet butter is appreciated by every one ; but how. 
e ver good i ts quality in the beginning', it will not retain ita 
original flavor unless properly packed in RuitR.ble receptacles . 
Where the butter is exposed to the bad air of damp cellar� 
and dust, it is very liable to become deteriorated. and hence 
lessened in value while in transit ; while butter, packed in 
good pails, brings from 1 to I) cents more per pound than when 
in the common tub or firkin. Similarly good return oytlter 
pails, that hold from I) to 21) gallons, are found much the 

PiC{. 3 
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cheapest and most convenient way o f  sending oysters over 
the country ; but these have ordinarily to be locked to pre· 
serve their contents from being taken while in tranllit, and 
even then the purchaser frequently receives hie gallons short 
because the pails in common use are not tight enough to keep 

b 

the liquid from slopping over. The pails 
shown in our engravings are, it is 
claimed, stronger, tighter, and better 
adapted to preserve their contents, anJ 
s�and the rough handling of transporta . 
tion, than any now in the market. They 
are made from white oak staves, and are 
held together by heavy galvanized iron 
hoops. The covers are of sufficient 
thickness to allow a flange, A, to extend 
over the to� of the package, while the 
under side of the cover projects into the 
pail, as shown in sectional view, Fig. S. 
The cover is rounded on its upper corner 
in form of a quarter circle, and a cor­
responding quarter circle is cut on the 
outer edge ol the package, the t wo form. 
ing a rib, B, of semicirculllr or semi. 
elliptical cross section, with the cover 
joint along its medial line. A hoop ill 
then swedged in form to fit this rib, ex. 

cept that its edges are a little shorter, while it has strong 
malleable flanges, shown on the left, in Fig. 1, at each end. 
A screw passing through one flange into the other is turned 
by a common screwdriver or key. n will be readily seen that 
the hoop, when tightened by its clamping device, operates 
in both vertical and lateral directions, and not only draws 
the cover down on the package, but strengthens it around 
the top. 

On the oyster pail (Fig. 2) the screw, instead of being IIlot· 
ted, is made and turned by a key ; this saves all expense and 
trouble of locks. 

This method of holding the cover is equally adapted for 
fruit jars or any article having a movable cover. These pails 
were awarded three first premiums at the New York State 

Fair, in September last, and also at the Provin· 
cial Fair, Canada, and are, we are informed, 
readily endorsed by all butter and oyster deal. 
ers. They are now manufactured by the James· 
town Butter and Oyster Pail Company, at J ames-
town, N. Y. , to whom all orders should be ad­
dressed. 

. _ -
Trout I n  a n  Artesian WeU. 

The American Journal of Science and Arts 
presents the following curious statement : Mr. 
Bard, the agent of the California Petroleum 
Company,at San Buenaventura, was lately en. 
gaged in constructing a wharf at a point south­
east of that place. Wanting water to supply 
this wharf, he commenced sinking an arte' 

sian well on the sea beach, not 5 feet from high water 
mark. At the depth of 143 feet a strong flow of water 
was obtained, which spouted forth to a hight of 30 
feet. It wall controlled with a " goose neck," and utilized. 
One day, while the agent was absent,the men round the well 
noticed fish in the waste water. On his return they called 
his attention to the fact, ana on examination the well was 
found to be filled with young trout. thoueands of them being 
thrown out at every jet. These trout were all the same size 
(about two inches long) and perfectly developed. The eyes 
were found perfect. Now there is no stream Dearer than the 
Santa Clara river, several miles distant. Could these fish 
then, it is asketl, have come from its head waters by some 
subterranean outlet ? There are no trout in the lower por· 
tions of the 8tream. The temperature of the well water i. 
64° Fah 

© 1874 SCIENTIFIC AMERICAN, INC



• 

Ql:orrtspou4tutt. 
The Relative A.UraetioD oC the Earth aDd the SUD, 

To the EditO'l' of the &ientiftc American : 
The subject of terrestrial and solar attractiolil. having re­

cently been discussed in the SCIENTIFIC AMERICAN without 
leading to any definite conclusion, I propose to show, by the 
following demonstration, the exact amount of the solar en­
ergy which tends to produce irregularity in the earth's at­
traction at certain points during the diurnal revolution. 
Matter resting on the surface of the earth is at all times 
under the influence of four principal forces, namely, terres­
trial attraction, solar attraction, the centrifugal force pro· 
duced by the earth's orbital motion round the sun, and the 
centrifu;�l force caused by the earth's rotation round the 
axis. In considering the effect produced by these forces on 
a particle of matter placed on the Burface of the earth, the 
centrifugal aotion caused by the earth's rotation round the 
axis may be left :)Ut of sight, as it simply tends to diminish 
the attraction of the terreBtrial mass, the diminution being 
constant at any given point, in whatev"r position the earth 
may be placed. Planetary and lunar attraction, it needs 
hardly be stated, do not appreciably affect the question 
under consideration. The influence of the three first named 
forces on matter near the surface of the earth will be readily 
comprehended by the following brief explanation, reference 
being had to the accompanying diagram reo 
presenting a section of the earth in the plane 
of the ecliptic, and part of the earth's orbit. 
o m 8 is a straight line drawn through the 
center of the earth towards the center of the 
sun, n r and t u being tangential lines also 
pointing to the center of the luminary. a b 
represents part of the earth's orbit, c d and 
f u being curves parallel to the same, inter­
secting the central radial line at m and o. 

Mr. Slaughter, in his communication to the 
SCIENTIFIC AMERICAN, correctly assumes 
that the weight of bodies on the surface of 
the earth is not permanent, and that the 
greatt:lst difference takes place under the me­
ridian, at m, and at the opposite point 0, at 
midnight ; but he has greatly overestimated 
the energy of the disturbing cause, appa­
rently overlooking the important fact that 
solar attraction is counteracted by the centri­
fugal force resulting from the earth's mo­
tion round the sun. It needs no demonstra­
tion to prove that, unless the sun's attraction on the ter· 
restrial mass was exactly balanced by the centrifugal force 
caused by the orbital motion, our planet would fall into the 
sun or retreat from the luminary into boundless space. 

Before tmtering on a demonstration showing the exact 
difference of th8 weight of 20,000 pounds (assumed by Mr. 
Slaughter) under the meridian and at midnight, it will be 
proper to state the magnitude of the elements on which 
the demonstration will be based, namely : the mass of the 
sun, Sa,760 times that of the earth ; mean distance between 
the centers of the sun and the earth, 91,430,000 miles ; half 
equatorial diameter of the earth, 3962 '91 miles, and mean 
semi.diameter, 3956'30 miles. Agreeably to the dimensions 
thus specified, the radii of the curves, c d, a b, and f g, will 
be respectively 91 ,426,044, 91,430,000, and 91,433,956 miles. 
It should also be stated that the writer has recently con· 
structed an instrument by means of which it has been ascer· 
tained practically that, at the rising and setting of the sun, 
lIolar attraction, exerted on a body resting on the surface of 
the earth at n or t (see diagram), is exactly balanced by the 
centrifugal force acting in an opposite direction called forth 
by the earth's orbital motion round the sun. The following 
explanation will give a general idea of the instrument reo 
ferred to : A solid east iron ball, eleven inches in diameter, 
highly polished, is immersed in a bath of mercury, and con· 
nected by a fine steel wire to a delicate chemical balance, in 
such a manner that any attractive force acting on the ball 
will disturb the balance. The fl)rce of gravitation being in. 
versely as the square of the distance, and directly as the mass, 
the attraction of the sun on the floating ball can be ascer· 
tained by the following calculation : 91,430,000+3,956 '30 = 
23, 109 '9,mean radii of the earth contained in its distance from 
the sun. Dividing the Bquare of this amount in the sun's rela. 
tive mal!!, 314,760, we learn that the Inn attracts the ball 
with a force =0·0001l893 of terrestrial attraction. Hence, &8 
the weight of the ball is nearly 181 '47 pounds, or exactly 
1 ,270,300 grains, the sun attracts it with an energy of 
0 '0005893 X 1,270,300 = 748 '6 grains. Careful tests of the 
new instrument have shown that any pull exerted laterally 
on the floating ball may be measured by means of the che· 
mical balance applied, provided the force exerted exceeds 
eight grains. Hence, a difference amounting to less than 
one hundredth of the energy exerted by solar attraction, or 
the centrifugal energy resulting from the motion of the ball 
round the sun, can be readily detected by the adopted de­
vice. It only remains to be stated that not the slightest 
disturbance of the balance has been observed during repeated 
trials made while the sun has been rising and satting ; thus 
proving that the pull of 748 '6 grains, exerted by solar attrac­
tion on the floating ball, is counteracted by some other 
force. For astronomical purposes, the result of the trial can 
only be regarded as an approximation ; but for our present 
purpose it is abundantlv precise, since it takes cognizance of 
an energy of only 8 grains in 1 ,270,300 grains, or �o of 
the weight of the body attracted. Referring to the diagram, 
it will be seen at a glance that the sun's attraction on a par· 
ticle at 11. acts in the direction indicated by the �, 11. r, 

while the attraction of the earth on the same particle i. 
exerted at right angles to 11. r ;  and that consequently solar 
attraction will not affect terrestrial attraction at the points 
'II. and t. It will be evident, therefore, that, leaving out of 
sight the constant influence of the earth's axial rotation, 
the weight of bodies during sunrise and sunset shows the 
exact amount of terrestrial attraction. 

We may now enter on the task of determining the pre­
cise amount of difference in weight which results from trans· 
ferring the supposed 20,000 pounds from n to m, and from 
t to o. Agrfieably to the laws of motion, the centrifugal 
force of equal bodies, moving round a common center at 
unequal distances in equal times, is directly as their radii. 
Consequently the centrifugal force of a body at m, caused 
by the orbital mot.ion round the bun, must be less than the 
centrifugal force at n. The difference will be ascertained by 
dividing the radius of the curve a b in the radius of the 
curve c d. Accordingly the diminution of the centrifugal force 
will be 91,426,044+91,430,000 = 1 - 0'9999562 = 0 '0000437. 
Now the sun's attraction at m is greater than at n, in the 
inverse ratio of the squares of the radii of the curves c d 

and a b, namely : 91,430,0002 + 91 ,426,0002 = 1 '000:'1875 -
1 = 0  '0000875. Consequently solar attraction exerted at Tn is 
0 '0000875 + 0'0000437 = 0 '0001312 greater than at n, where 
it is exactlv balanced by the centrifugal force caused by 
the earth's orbital motion. We have already demonstrated 
that solar attraction at the point n is_0'0005893 of terrestrial 
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tion resulting from solar influence, it should be borne in 
mind that, by means of the pendulum in combination with 
the balance wheel of the cbronometer, the amount of any 
appreciable irregularity of terrestrial attraction may btl accu· 
rately measured. It will be remembered that the present 
Astronomer Royal of England, many yearll ago, computed the 
earth's density by ascertaining the variation of the beat of 
the pendulum at the mouth and at the bottom of the Harton 
coal pit, 1,200 feet deep. This depth being only T'fhnr of 
the earth's radius, we can judge of the efficacy of the pendu. 
lum as a means of measuring terrestrial attraction. 

J. ERICSiON. 
• I •• •  

The DuratloD oC BraiD Impre .. loD. aDd the 

Memory, 

To the EditO'l' of the &ientiftc American : 

I have read, with interest, your article on the velocity of 
nervous impulses, in No. 7 of your current volume ; and I 
am induced by it to ask you whether any experiments have 
been made to ascertain the length of time required to pro­
duce an impression on the mind which will be retained in 
the memory. 

In a case wherein I defended a party indicted for assault 
with intent to murder, the proof showed that the prosecu· 
tor, on whom the assault was committed, was standing in 
a public road, talking to the father of the defendant about 
an alleged larceny of hogs, when the defendant apploached 

him from behind, and struck him on the 
back of the head with the butt end of a gun, 
and 1.e fell senseless from the blow. A fight 
ensued between the friends of the parties, in 
which a number of shots were fired ; and 
after the fight was over, the prosecutor was 
carried into a yard near by and resu8citated, 
regaining consciousness in about thirty mi. 
nutes after receiving the blo w. H" t,,�tified 
most posiiively that he had not the slightest 
recollection of receiving the blow. He recol. 
le�pd and detailed the conversation between 
himself and defendant's father up to the 
moment tne blow was struck, and also what 
occurred and what was said when he regained 
consciousness, as stated by a numbec of other 
per�ons who witnessed the occurrence ; but 
of the blow itself, how, when, and froD' 
whom it was received, not the slightest im­
prcssion had been made on his milld. Bx· 
cept the surface bruising on the back of the 
head, which lasted a few days only, no bad 

attraction ; thus the suppo�ed weight of '20,000 pounds will effects were experienced from the blow, and his mind and 
be attracted with a force of 0 '0005893 x 20000 = 1 1 '786 lllt:mory are unimpaired. 
pounds at n. Mr. SlaughtE>l' estimates that the attractive A similar l'esult was observed, during the late war, in 
energy amounts to 12 pounds 10 drams. the discrepancy persons stunned by the explosion of shells. A gentleman 
being occasioned by his calculation having been based on now in this city, who was an officer in the Confederate 
data somewhat incorrect. Solar attraction at m being Army, was fighting in the ranks, at the battle of Murfrees-

0 '0001312 greater than at n, it will be found , by multiply- boro', in Tennessee. Just as he was in the act of taking aim 

ing this decimal fraction by the total attraction ' at n, that with his rilie, a shell struck his weapon and exploded. He 
in transferring the weight, from n to m, it will be subjected fell senseless, blackened with powder, and apparently dead. 

to an additional attraction of 11 '786 x 0 '000312 = 0 '001546 He had been struck on the head and other parts of the 

pound. Obviously, when the weight is transferred from body with fragments of the shell, and was dangerously 

t to 0, a diminution of solar attraction will take place in the wounded ; but after an unconsciousness of several hours, he 

inverse ratio of the square of the radii of the curves f g and was discovered to be alive, and was cared for and recovered. 

a b ; while the centrifugal force will be increased in the His mind and memory are as clear as ever, and he is now 

direct ratio of the radii of these curves. Calculation shows a lIuccessful lawyer in full practice. He assures me that no 

that the former is 0 '0000865, and the latter 0 '0000432. AI- impression of the explosion of the shell was made on his 
lowing for the stated increase of centrifugal force, it will mind. He saw no flash, heard no sound ; he recollects dis·  

therefore be found that the solar attraction at 0 will be tinctly aiming his rilie:to fire ; but after that, there i� a per · 

0 '0000432 less than at t or n. Consequently, by transferring fect blank in his memory until his resuscitation. 

the 20,000 pounds to 0, the solar attraction of 11 '786 pounds, These instances appear to indicate that the nerves of sen ­

exerted on this mass when pla�ed at t and n, will be re- sation may be paralyzed in less time than is requirtd to 

duced 0 '0000432 X 11 '786 = 0 '000509 pound. The previous make an impression on the mind which memory will re­

demonstrationll having established the fact that an increase tain. What time is required to make Buch an impression 'l 

of the sun's attraction of 0 '001546 pound takes place (lur. The flash and noise of the explosion of a shell immed iately 

ing the transfer from n to m, it will be readily perceived in front of a man in battle would excite the nerves of sight 

that a difference of solar energy of 0 '001546 + 0 '000509 = and hearing as violeBtly as it is possible to excite them ; and 

0 '002055 pound will result from the difference of attraction in the last insta.nce stated, the light of the flash certainly 

at m and o. In other words, the weight of the supposed mass reached the eye before the fragment struck the head. What 
of 20,000 pounds will be 0 '002055 pound less at noon than caused the delay in stamping an impression of it on the 

at midnight. Agreeable to Mr. Slaughter's computation, memory, and how long must the vital organs remain intact 

the diminution of weight will be 24 pounds 1 ounce, th11s to enable the mind to receive an impression through the 

upwards of 11,000 times greater than we have established senBes t 
by the foregoing demonstration. Those who do not feel It seems to me that these questions suggest a field for 
disposed to investigate the subject closely may arrive at a scientific inquiry, in which impOrtant results may be reaChed. 

correct conclusion , concerning terrestrial attraction, by sim. Montgomery, Ala. D. S. TROY. 
ply considering that the gravitating energy is affected by • •• , • 

only two appreciable disturbing causes, namely, solar aUrac. Crude Petroleum ID Steam Boilers, 

tion and the centrifugal force resulting from orbital motion ; To the Editor of the &ientiflc American : 

and that these opposing forces are very nearly balanced Mr. I. M. Allen, President of the Hartford Steam .Boiler 
throughout the entire terrestrial mass, completely neutraliz ·  Inspection and Insurance Company, says in his report : . .  J. 
iug each other at its center. Likewise that, at all points on some parts of the country, crude petroleum has been fouF 
the sphere tangential to the sun's rays, solar attraction is to keep boilers free from scale without injury to the il11 ; 
exactly balanced by the centrifugal force caused by the or· while in the same districts and in the immediate vid.rlty, 
bital motion, a fact practically established by the floating boilers not using purifiers would have a scale from -j,10 t 
ball of the instrument before referred to. Let it also be re- inches thick. " He continues : " We have a specimllD of 
membered that the increase and diminution of the distance scale in this office nearly1 t inches thick, that was removedfrom 
from the sun at noon and at midnight amounts to less than a boiler in the West by crude petroleum. I am awll#l that 
rrtroo of the earth's distance from the solar center. A mo- there is a great prejudice against using anything of the kind 
ment'd consideration, therefore, will show that the disturb- in stt.am boilers, but earth oils are very differe.t from 
ing force which modifies terrestrial attraction must be ex· animal oils. They are very vola.tile ; and in an experience of 
ceedingly small. Again, if such a great disturbance of the several years, where hundreds of boilers have beeJI trea.ted 
earth's attraction existed as Mr. Slaughter supposes, the with them, we have found no inj ury to plates or tllbes, and 
beat of tae pendulum would be so irregular, from hour to the boilers have been kept free from s :l8.le." Further on in 
hour, during the diurnal revolution, that the most perfect the report, he again lIays : " Feed water heaters are of great 
clock would prove a very imperfect device for measuring service in removing sediment,if they are of proper construc­
time. With reference to the proposed employment of heavy tion. But an open heater, using exhaust steam, with no ap· 
weights lor ascer.taining the variation of terrestrial &ttrac- pliance fIlr preveJLt!ni greMe and aediment from entering 
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the boiler, is note /l be relied upon ; and as I have already 
said ,  stea� users' \Iould be careful, in selecting a heater, to 
get the best ; we }, fe experi"nced a vut amount of tr<.uble 
with improperly ;,nstructed heaters. The subject of in­
crustation and scal is one that cannot be elaborately treated 
in II. report like thh:" etc. 

Now, what stru�: me as peculiarly significant in the above 
is the fact that the resident of the above named company 
says that, during veral years, they have known hundreds 
of boilers to be kep free from scale, etc. , by the use of crude 
petrvltlum in the bolers, and that he should afterwards tUS­
courage the use of (l)en heaters as being peculiarly fitted to 
let grease into the hilers. It would have been more con­
sistent with his e:l"ptrience of the use of crude or rock oil, as 
a boiler cleaner, to rrommend the use of open heaters, pro­
vided rock or crude lil is used as a lubricator ; for it is only 
by the use of an OPO! heater that crude or any other oil can 
be gotten into a boile while it is in use ; and a constant and 
unvarying supply m18t certainly be better than an occasion­
al and perhaps not a IUfficient one. My own experience,as a 
mechanic and user If engines and boilflrs, is that, where 
crude or rock oil is ued as a lubricator for cylinders, there 
is no objection to the 'pen heater ; but on the contrary, it is 
beneficial to the boile: and a pretty sure preventive of scale 
or incrustation. I dO llot think, however, their use with ani­
mal on is to be recoDmflnded ;  but with crude oil, properly 
prepared, tLere does !lot seem to be a.ny objection at all, 
but, on the contrary, lenefits. 

In my own case I haw used an oil prepared from petroleum, 
which is especially alapted for lubricating hot surfaces ; 
and by its use, r have overcome the objection brought by 
Mr. Allen to the use oj the open heater. 

I hope that you will ,as ea.rly as possibl", clear away the 
confusion on this subj61t. , and thus confer a great benefit on 
those whose business OOIlpels them to use steam boilers. 

Detroit, Mich. ONE OF THEM. 
• ••• • 

A SewlJllt Rachlne EDglne. 
To tl/,6 Editor of tl/,6 &itntijic American : 

There is probably no ield that presents more instances of 
simple and apparently perfect mechanical construction than 
that of steam enginery. I recently saw an extremely simple 
oscillating engine in oneof the show windows of a sewing 
machine store. It consilted of scarcely more than a cylinder 
of about 2 X It inc4es , chmped to one of the rear corners of 
an ordinary sewing mamine table ; the clamp serving also 
as a rest for the trunniol8 of the cylinder, the engine being 
connected by a belt to the upper pulley of the sewing ma­
chine. 'rhe oscillation of the cylinder caused the alternate 
admission and discharge of steam, the st9am being supplied 
through a one quarter inch flexible tube. The boiler was 
about the size of au ordinary one gallon milk can, and could 
be placed in any Convenient out.of-the-way place" in the 
room or out of it ; the vertical tubes of the boiler were made 
of extremely thin brass, and braced within with a spiral 
wire. 

I know nothing as to the success of this device ; but it 
would be difficult, I think, to get up anything more simple 
for the purpose, in the line of steam engine manufacture. 

Some cheap power, either steam, air, or something else 
for working the sewing maehine for family use,is one of the 
gnoat needs of the time ; and inventors who have the sub­
ject in hand sllould bear h mind that, in order to succeed, 
their devices must be cheap, durable, and inexpensive to 
run. To ensure the first of these qualities, the device must 
b.l very simple ; to ensure the second,it must receive the very 
bt:st material and workmaDship. F. G. W. 

Tho Eucalyptus or A.ustrallan Blue Gum Tree. 

10 the Editor o.f tw &ientijUJ AmllT'if.an: 

The seeds are first started in hot beds. After the plants 
are up an inllh or two high, they are placed under slats to 
harden and prepare them for the hot sun when set out, which 
has to be carefully done, without removing the boll from 
th& roots. The tree then makes a vigorous growth, fre­
quently shooting up five or seven feet in the first year, the 
green stalk having the appearance of a rank weed. This 
appeal"8.nce will continue for two years, when the tree not 
only begins to change the appearance of its body but also the 
shape of its leaves ; the latter, which when young-were very 
broad and blue, now begin to appear at the top of the tree, 
long, slim and of a very dark green ,  the tree thus carrying 
in appearance two distinctly marked leaves.  I have sent 
you by express four different varieties of these leaves, 
which I hope will reach you in a state to explain more fully 
than I have done here. 

The eucalyptus appears to stand a great deal of frost after 
a growth of two years. In fact our unusually cold weather 
here, this season, the ice being frequently frozen as thick as 
a dollar, does not seem to have affected the young trees in 
the least. The tree will undoubtedly flourish well in the 
Southern States ; and after what is known of its sanitary 
qualities, it should be extensively cultivated. The seeds are 
very small, probably 5,000 to the ounce, and can be had of 
seedsmen in San Francisco. 

The tlucalyptus is already being extensively planted in 
this State for lumber and fuel ; for the latter purpose, it is 
superior to any timber we have here. As a shade tree, it is 
entirely free from insects. The leaves placed among cloth-
ing are a thorough protection from moths. J. G. 

Oakland, Cal. 
------------4.� .• i.�'�. __ ----------_ 

To Rake a T Sq •• re. 
To tl/,6 Editor of the &ientiflc American : 

Two years ago, a T square blade which possesses the ad­
vantages of both wood .and steel was made ; II.,Jld though 

somewhat expen­
sive, it is an excel-@ � E};:.}:t��_·· _1 lent instrum. ent. 

O "'£�.J\ ___ � ��-) In a piece of a: I-e--� --� 
L--- - -- �--__:·_ I sheet steel a 36 @ � ®I�:-:-:���-;".,--) inches long

' 
b; 2t . ""'"' --

wide, and if of an 
inch thick. holes b, 

t by t, were punched. as shown. These holes were filled by 
piecet! of mahogany preslled in firmly with a vise, and then 
worked down even with the metal. Pieces of mahogany, c, 

the same size as the steel and i thick, were then laid one on 
each side, and the whole glued together bnd clamped upon a 
planer table. where, after it was thoroughly dried , the edges 
were planed parallel without moving the blade. The wood 
covering was next reduced to "!1-p; of an inch in thickness,and 
the corners beveled. 

New Britain, Conn. F. H. R. 
------------�.� . •.  �, .. ------------

Val ue or the Scle n t l O e  American a s  an AdverUslnll 
Medium. 

To the Editor of the &ientijic American : 

gerons ; incrustation and scale, 120-19 dangerous ; external 
corrosion, 76-17 dangerous ; internal corrosion, 81-8 dan­
gerous ; internal grooving, 10-4 dangerous ; water gages 
defective, 29-6 dangerous ; blow· out defective, 28-11 dan­
gerous ; safety valves overloaded and defective, 19-8 dan­
gerous ; pressure gages defective, 137-25 dangerous, varying 
from -20 to + 12. Boilers without gages, 66-5 dangerous ; 
deficiency of water, 5-2 dangerous ; braces and stays broken 
and dangerously loose, 67-26 dangerous ; boilers condemned, 
13. The comments which are made on these reports from 
month to month may appear to some readers a little stale. 
We know there is a striking similarity in them all ; but when 
such facts as  those above are enumerated, month after 
month, it shows that there is great need of  frequent and 
careful examination of steam boilers. It must be born in 
mind that there are all kinds and types of boilers in use in 
the country, and that the average ability of attendants is 
very low. Deiects which point directly to disaster are met 
with almost daily, and we believe many explosions of boil­
ers have been prevented by the thorough examination which 
has discovered such defects as those in the above report. A 
cursory examination or a simple test will do little towards 
bringing such defects to light. The work must be thcrough, 
and time enough must be taken. No specific rule can be 
laid down for making these examinations. Each case re­
quires treatment in accordance with thl' circumstances con­
nected with it : these are the type of boiler, pressure carriEd , 
character of bracing, (luality of water, tfficiency of attendant, 
etc. , all of which have much to do with the question of pre­
venting boiler explosions. Experiments on obso iete or spe­
cial types of boilers will do little towards preventing the 
exp:o&ion of boilers in use, because the conditions under 
which boilers are used in manufactories are very different 
from thos e under which experimental boilers are used. Val­
uable information can be obtained on certain points by well 
directed experiments. Tests of safety valves are an impor­
tant matter. and one that should receive special attention . 
It may, however, be a question whether the best way of 
making such tests would not be to subject them to actual 
use on boilers that were doing regula)" duty, day after day, 
for six months or a year. We believe in tests that are prac­
tical, and our experience goes to show that, especially in a 
question of such vital importance as that which seeks for its 
solution the prevention of boiler explosions, too great care 
and too much time cannot be taken. A great many worth­
less boiler appliances have been palmed off upon steam users , 
the only proof of their efficiency being that they had worked 
well under some experimental test. But when subjected to 
the conditions of constant use, they have proved utterly 
worthless. 

I can fully endorse what a correspondent says on this 
head , in your issue of February 28. Ten years since,I made 
and sold a small article, which had its day and then passed, 
ad I supposed, into oblivion. Last week , however,I received 
new orders for it. I am afraid now to advertise in your 
paper, lest, some quarter of a century hence, parties will 
demand service long after I am dead and forgotten. 

During the months of November, December, and January, 
there were 37 boiler explosions in this country ; 14 of these 
were in saw mills and planing mills-7 were railroad locomo­
tives. In one instance, a boiler exploded while being tested 
by steam. We have never known of but one other instance 
of testing boilers by steam. This was done by the boiler 
maker himself, and he was killed, with two others who were 
assisting him. We think in both cases there was lamentable 
ignorance. The parties had doubtless read or heard of test­
ing boilers by the expansion of water by beat. It will be 
readily seen that testing boilers by steam pressure is about 
as suicidal as to be suspended by a rope around one's neck to 
test his ability to withstand hanging. 

. . • .......------­
Improved C ompound Marine Enllines. 

EGBERT P. WATSON. 
____________ �.�t •. . 

About Ourselves. 

MESSRS. MUNN & CO : 

I have just read an interesting article in the SCIENTIFIC 
AMERICAN of February 14, upon the Australian fever tree, or, 
as it is cJ.lled here, the eucalyptus or Australian blue gum. 
In closing your article, YOIl state that this tree, which is no w 
attractinll considerable atlt'ntion to its medicinal and sanita­
ry qualities, has been acclimated to the south of France, 
Algiers, Corsica, Cuba and Mexico, and suggest ·that it might 
be CUltivated to advantage in the swamps of the Southern 
States. I thought it might not be uninteresting to you to 
know that this tree is already being extensively cultivated 
in California, where it was introduced over twelve years ago. 
Some of the trees that "lVere set out in this city·about that 
time are now 70 feet in bight and 20 inches in diameter. 
Probably 100,000 of thel6 trees have been sold in this city 
and San Francisco this ssason ; and not less than that num­
ber are already growing in and about this city, the tree be­
ing very popular on account of its quick growth and clean , 
lasting foliage, to say nothing of its sanitary qualities. - I 
have raised from the seed and planted about 10,000 on a 
f..rm within two miles of Oakland during the past four 
years. The first were planted four years ago this spring ; 
and when set out, were from 12 to 15 inches in hight. Some 
of these trees have alrndy made a growth of 40 feet. The 
land is rolling foot hills, 300 feet above tide water ; and the 
trees have passed through three unusually dry seasons and 
have had no attention except being plowed once each year 
and kept clear of weed!. Thus they seem to flourish equally 
as well as those planted in the low lands or marshes, better 
in fact than the latter. No tree here, excepting the Monte­
rey cypress ,  indigenous to California. seems to stand the 
drought so well as the blue gum; which has made it a very 
popular ornamental tree. Upon my place I have some five 
or six varieties of the same tree, namely, the blue, red, white, 
iron bark and pepperetta. Of th'lse, the blue gum is th& 

Gentlemen : I take the e.-rliest opportunity of return�ng 
you my most sincere thanks for the efficient and honorable 
manner in which you have conducted the busineBB of ohtain­
ing for me a patent for my self car coupling. After em­
ploying, during the past flve years, u many different agents 
and failing in each case, it was my good fortune to fall il1-
with a gentleman who strongly advised me to go to you, as . 
auring me that, if I did so and it were possible, a patent 
could be obtained through your agency. That he was not 
disappointed in his estimation of your ability, the receipt of 
my letters patent is sufficient proof ; and I, therefore, can­
not allow the opportunity to pass of making due acknow­
ledgment of your straightforward and honorable course as 
patent agents, and I shall not fail to advise all my friends, 
seeking a like accommodation, to place their b1llliness un­
reservedly in your hands. As we receive the ScIENTIFIC 
AMERICAN here through the hands of news agents, I pre­
slime I shall see a notice of my invention among the notices 
of patents secured through your agency, which I find in the 
weekly iAsue of your valuable journal. THOS. R. LAND. 

Grass Valley:, Nevada county, Cal. 

Tbe HartCord See.... Doller Inspee&lon and 

Insurauee Company, 

The Hartford Steam Boiler Inspection and Insurance Com­
pdny makes the following report of its inspections in the 
months of December, 1873 : 

The number of inspection visits made during this month 
was 1 , 156, and the number of boilers inspected, 2,818 ; of 
these, 771 received thorough internal inspection. The hydrau­
lic test was applied in 132 cases. These were upright tubu­
lars, or new boilers in the yards of the boiler makers. The 
whole number of defects discovered was 948-of which 262 
were regarded as dangerous. Theile defects in detail were 
as follows : 

Furnaces out of shape, 4:J-.:13 dangerous ; fractures, 64-
40 dangerous ; burned plates, 54-24 dangerous ; blistered 
plates, J.74-34 dangerous ; deposit of sediment, 188-15 c.tan. 

The principle of the " compound " steam engine, from 
which so much good and economical work hal of late years 
been obtained, is that it has both a high and a low pressure 
cylinder or cylinders, and that the steam which has done duty 
in the former is made to do duty also in the latter, before it is 
suffered to escnpe. The compound engine was first patented 
by Arthur Woolf, in the year 1804 ; and he placed the two 
cylinders in a vertical liBe, one above the other, and worked 
them by a single crank. Since that time a great many ex­
periments haye been made in relation to the subject, and als 
most every conceivable combination of cranks and cylindero 
has been tried ; but the accepted type at present is the twe 
cylinder engine, with the cylinders either vertical or .qid­
by side. Messrs. Lamport and Holt employ the former con. 
struction, with a single crank, and thus return almost precise­
ly to the principles laid down by Woolf, seventy years ago. 
It now appears that, if his invention had been earlier appre ­
cla.ted at its true value, m&11y millions of tuns of fuel and 
many hundreds of thousands of pounds sterling would have 
been saved. The present price of fuel ill Mo high, and its un. 
necessary consumption is so much to be condemned, on ac­
count of the influence which the coal supply exerts over the 
cost of iron and of many other commodities, that shipowners 
will often find it necessary to make quickness of passage 
subordinate to other considerations, and will be forced to in­
quire how they may safely convey the largest cargoes from 
port to port at the best paying speed, and with the least ex-
penditure of coal and stores, rather than how they may at­
tain the highest speed without rl'ference to itt! cost. -Iron. 

• •••• 
Mr. A. Augustul!I Adee, United States Oharge d'Ajfairea in 

Spain . is a native of New York. He speaks and writes the 
French, Spanish, and German languages, and has superior 
qualifications for the position he holds. He has been in the 
diplomatic service for five years, and was for three years 
Secretary of Legation at Madrid. We have had occasion to reo 
quire Mr. Adee's services a number of times since his resi­
dence in Spain, and we can personally testify to his supenor 
ability in the administration of the office he holds under our 
government. But few of our representatives abroad fulfil 
the. i· mission as acceptably to their countrymen as Mr . 
Ad" . .  ·. quickest in growtb.and is the most extensively cultivated. 

© 1874 SCIENTIFIC AMERICAN, INC



1 66 
OAKLEY'S CUBUNT WASlIEB. 

Dried currants, as purchased from grocers, are frequently 
not over clean, 110 that it is ullually necellsary to wash them 
before preparing them with articles of food. In order to 
provide a simple and efficient means to enable the house­
keeper to perform this operation, the device represented in 
perspective and section in the annexed engravings has re­
cently been invented. 

The principal vessel is an ordinary bake pan of any desired 
size, in proportion to the desired capacity of the machine. 
To its edges are affixed suitable bearings for 
projections from the central portions of the 
ends of a cylinder, A, the sides of which are 
formed of perforated sheet metal. The lat­
ter is rigidly secured in the end which car­
rie 8 the crank, but the Ilolid portion of the 
oth er extremity forms a cap, B, as shown in 
the section Fig. 2, which is readily remov­
able to give access to the interior of the cyl­
inder. " Two rods are secured to the inner 
side of { the crank end and extend into the 
cylinde; '

, in order to secure the agitation of 
its contents. 

The large lumps of currants which have 
caked together being first broken up, the re­
ceptacle is filled and the cap, B, tightly fitted 
in place. The projections are then dropped 
in the bearings and the trough filled with 
water to within about half an inch of its up­
per edge. If the cylinder is then rotated 
slowly by means of the crank, the inventor 
states, within two minutes the currants 
will be entirely freed from grit aild a large 
proportion of the stalks. If they be very 
dirty, the water may be advantageously 
changed, and the process repeated. The 
fruit thus prepared can be dried or used all required, Wl�.t. 
out the usual rubbing in a cloth. 

Patented January 13, 1874. For the purchase of rights or 
of the entire patent, apply to F. Oakley, 96 Bond Street, 
Toronto, Canada. 

• ••• • 
A NEW TOOL HOLDER. 

All machinists are aware of the trouble in getting a lathe 
tool so held in the tool post that it can be quickly and con­
veniently elevated or depressed as the work may require, 
and still be held perfectly solid upon the rest. Many de. 
vices to effect this result have been suggested ; but in those 
in which cheapness is the principal recommendation, the dif­
ficulty appears to arise from a want of solidity under the 
tool. Mr. Lewis Reder has patented, through the Scientific 
American Patent Agency, a eimple and effective tool holder 
that seems to meet this want. 

From the annexed engravingll it 
will be clear to any mechanic that 
one incline of the washer, A, Fig. 4, 
is higher than the other, the pitch 
being just the same ; and, lIecond, 
that the shoe is thicker (see Fig. S. 
and B in Figs. 1 and 2) at one end 
than the other, both extremities of 
it being beveled to suit the inclines 
of the washer. This simple little 
article, with momentary changes, 
produces four positions for the lathe 
tool, holding it perfectly firm in 
each, namely : First, by placing the 
thin end of the shoe and high part 
of the washer together, the tool is 
held in a level position ; second, by 
turning the washer so that the thick 
end of the shoe and high part of the 
washer are together, the point of the 
tool is thrown below the level ; third, 
by now turning the tool post and 
washer 'half roun<1, the point of the 
tool is thrown above the level ; and, 
fourth, by turning the washer around 
the tool post. the tool is adjusted to 
any hight under any of the three 
conditions named above. 

The advantages claimed for this 
simple improvement are its compre-
hensiveness, solidity, durability, and 
e'lttreme cheapness. 

Mr. Reder has arranged for its introduction to the trade of 
the United States with E. and A. Betts, machinists' tool 
builders, of Wilmington, Del. , who have prepared them­
selves with suitable apparatus to manufacture the invention 
of cast steel, at low prices, 

• ••• • 
U8e oC Steel Cor Boller8. 

Mr. R. L. Haswell, of Vienna, spoke recently on this subject 
before the Society of Austrian Engineers. He remarked that 
the accidents which had occurred on railways using locomotive 
boilers of steel has thus far been only ascribed to the material ; 
yet this was due, on the one hand, to the preparatory work­
ing of the plates, and on the other to the small thickness, as 
well as to the insufficient mode of assorting them before they 
were used. The State Railway thus far had nsed about 
50,000 cwt. steel plates, among which only 200 cwt. were 
thrown aside during the manufacture of the boilers. 

Mr. Haswell only knows of five instances where the boilers 
got cracks, four of which occurred in the fire ,box plate and 
one in the cylindrical part. Mr. Haswell ascribes their faulty 

condition to the fact that they were rolled when too warm. 
This shows that, even by purchasing steel plates from most re­
nowned establishments, and of the best quality, one �nnot 
depend on their superiority for the purpose in question with­
out assorting them with the utmost care, because it can read­
ily oceul' that in heating the plates one or more get spoiled. 
Hence, in the establishment of the State Railway, all plates 
are subjected to tests for their tensile strength before they 
are used. That these tests are perfectly reliable is shown by 
the fact;that, of 350 boilers consisting of steel plate, only.a sin-

OAKLEY'S CURRANT WASHER. 
bie one was found torn thus far, and this in the cylindriC&! 
part. The box plates not having been tested, it is readily ex­
plained that four boilers were injured in those parts. But, 
although these plates had undoubtedly been impaired in their 
strength by overheating, they would probably not have been 
torn if the construction of the machines, namely the boiler 
supports, did not involve an immense strength. 

In order to obtain steel boilers answering all requirements, 
only correspondingly thick plates and plates of the best ma­
terial, without any addition (for otherwise the steel is 'not 
homogeneous), ought to be used ; they ought to be scrupu­
lously assorted according to the texture and tensile strength. 
After boring or punching they should be carefully annealed ; 
the riveting must be formed with pedantic care, and the 
bending done with wooden hammers. That steel plates manu 
factured in Austria are of excellent quality is proven by the 
manner in which boilers are there constructed ; the box front 

REDER'S IMPROVED TOOL HOLDEB;. 

plate, dome cover, dnd the sides of the tubes are only fur­
nished with an edge or border, while in England they are 
compelled to use angle iron for these connections. 

Steel plates are preferable to iron plates, owing to the fact 
that they possess the same degree of elasticity in all directions 
-from 12 to 15 per cent : in iron plates it is in the direction 
of the fibers, and, according to Mr. Kirkaldy, about 15 per cent, 
bllt in a cross dirMtion only 5 per cent. If one proceeds in 
the manner indicated, f ays Mr. Haswell, steel plates may be 
used with perfect safety. The boiler manufacturer has the 
advantage that he finds fewer plates to throw aside, and the 
railways, on the other hand, will have more carefully con­
strllcted, stronger, and, in the end, cheaper boilers.-Indu8-
trie Zeitung. 

• ••• • 

THE Dudley Mining Institute, England, offer a prize of 
$100 for the best model of a hand coal-cutting machine sub 
mitted to the Council next June. Mr. T. Parton recently 
stated that the ordinary loss of coal is 40 per ce�t, owing to 
the imperfect methods of working it. Where the best ar­
rangem�nt. are in force, the 108s �oes not exceed 10 per cent. 

A Railroad SICDal Oftlee--AD Do In the GraDp 

CeDtral Depot at New York. 

A correspondent of the Troy Time8 gi s the following ac­
count of the mode of dispatching and re iving trainll at the 
Grand Central Depot in this city : 

The signal office is a little room at t1 northern entrance 
of the depot, about thirty feet above e pavement. It is 
reached by a narrow passage way fro the west side, and 
when you get into it you see a sight w h made Jones go in­
to an unmistakable surprise. Looking own the depot there 

was :;, space of more tbm 600 feet length by 
200 feet breadth, oovend with an iron roof 
and lighted from the top. Trains of cars were 
coming and going incelllantly , but no confu­
sion was perceptible, ud everything, as my 
friend said, " went on ae clock work." There 
are two operators in IIilrvice here, relieving 
each other during a too.r of duty, which ex· 
tends from 5 A. M. to 11 at night, their mo­
tions being regulated by a large and costly 
clock. The gentleman in charge received us 
very politely ; but before we had hardly 
thanked him, we hean the sharp and rapid 
ring of a bell overmad. It was marlred 
" Ninety-sixth to Sevelty-fifth street." "You 
see," said the operator, " there id a train com­
ing in, and it wants � know if we are ready 
for it. " " But how d08l it ring that bell ?" said 
.Jones. " By electricity," was the :eply. " This 
i� Hall's patent, whicll works like a charm." 
In a few minutes antther bell rang. It WIlS 
marked " Sixty-tirst to Fifty-sixth IItreet." 
" The train now repoJts itself again," said the 
opbrator, " and this renews notice either to 
prepare for it or to signal it to stop." He 
touched II. telegraph.ic machine, and then 

said, " this throws up the signal to come in," and, sure 
enough, in a few minutes the train arrived. One hundred and 
forty trains arrive and depart in I day, including the Cen­
tral and Hudson, the Harlem, and tie New Haven Roads, and 
hence the signal service is one of inC8!sant activity. The opera­
tor then informed us that each road has four starting bells 
of different keya, all of which were rung by him by means of 
electricity. Three started passenger trains, and one ordered 
out the cars as soon as emptied. " You see, " said he," this  
train which has  just come in .  The passengers are gone, and 
1 want to know if the baggage is tlken out ."  He touched a 
stop and rang a bell (as he said) 600 feet distant. In a mo­
ment a bell overhead struck twice. " Baggage is out, " he 
said, " otherwise he would have struck once, and I would have 
waited. I must order the train out. Do you see that loco· 
motive just ahead ? Wtell, now. 'see it move." He touched 
a stop and I saw the let et Z lllBJilayed at a winaow in a side 

building. " He hears a bell ring, also," 
said the operator. The engine backed 
down and bitched to the empty tra.in 
and the Z·disappeared. " I  shall now 
send him out," said the operator, as 
he touched another stop, and the 
empty train at once moved forward 
and left the station. The letters X Y 
Z (I ma,. add parenthetically) desig­
nate the locomotives of the Harlem, 
Hudson River, and New Haven 
Roads, and are the signals to back 
down and connect with trains. 

" I am now about to send out a pas­
senger tl'l.in," continued the operator ; 
" a  half hour ago I struck twice to 
open the doors and let the passengers 
pass from the sitting room to the cars. 
Now I shall soon close that very door, 
but tirst I must stop checking bag­
gage. " J.. small knob was touched 
by his tinger. " Now," said he, " the 
next trunk that comes musi wait for 
another train. There (another touch 
with the tinger), the baggage car is 
hauled out and switched on the right 
track. Five minutes more and she is 
off. Here goes the ' close the door 
bell' at a touch ; no one passes in af-
ter this. Now I say 'all aboard,' "  a 
touch, and we hear the distant voice 

of the conductor echoing through the vaulted roof. " Now it 
moves, "  another touch, and the rumbling movement was 
immediately perceptible, and in a few moments the train left 
the station. As the cars go up the road, they signal their 
progress by ringing bells in the same office until they have 
got through the city streets, and thus give assurance of a 
clear track for all that may follow. The station will contain 
twelve trains of thirteen cars each ;  and by means of this 
wonderful system, they are all managed wlth dbpatch and 
safety. 

• ••• • 

FROG CULTURE.-Seth Green, the great fish culturist and 
Sta'e Commissioner for stocking streams, now proposes frog 
culture for food. He says : " We ha.ve many stagnant pools 
about the country, that are useleSl in their present state ; 
and believing that thEire is nothing made in vain, I do not 
know of any other use for them than to make them into frog 
ponds. I also believe it would maie the man wealthy who 
could raise a million frogs and get them to market. "  

• ••• •  

ONE hundred cubic inches of air weigh thirty-one grains 
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A NEW WATER KETER. 

Mr. Charles Deacon, C. E. ,  engineer to the borough of 
Liverpool, has recently brought into use a water meter 
which he applies to mains for the purpose of detecting waste. 
The invention, says The Engineer, to which we are indebted 
for the engraving, consists of a vertical tube lined with 
brass and equal in diameter at the upper end-where it is 
connected with the inlet from the main-to the diameter of 
that maiu, but larger at its "lower end. In the tube is a 
horizontal disk of the same diameter as the main, with a 
vertical spindle on the center of its upper face, from the end 
of which the disk is hung by a fine wire passing out at the 
top of the tube through II. brass gland. The wire is con­
nected above with a counterbalance weight, which, when the 
water is at rest, retains the disk at the top of the tube,which 
it completely fills. If water is caused to flow through the 
instrument, the disk will find somewhere in the tube a posi­
tion which it will retain until the velocity of the water 
changes. The lower end of the conical tube being about 
double the area of the main, no obstruction to the flow can 
take place, while the motion for any given increment of ve­
locity near the top, or place lif minimum flow, can be made 
" qual to,or even greater than, that due to an increment at the 
hottom or point of maximum flow, so that its sensitiveness 
i� not diminished at low velocities-a feature which is unat­
t.�inable in any meters constructed on the turbine or analo­
gous principles. 

In order to insure the absence of any friction it was found 
desirable to abandon the use of a stuffing box, and to substi­
tute a single brass gland, the hole in which fits the wire ac­
curately, but not tightly. This wire,being an alloy of iridium 
and platinum, maintains its condition for any length of time, 
and the small quantity of water which oozes past it is al­
lowed to drain away. The absolute accuracy and freedom 
with which the meter acts has been proved by the strictest 
te�ts. The vtrtical motions of the wire are registered by 
a pencil, connected with it, on a drum revolving once in 
t.wenty-four hours, the paper on which can easily be removed 
at any time and replaced by a sheet with horizontal lines, 
each of which corresponds with the hight at which the pen­
cil stands when the number of gallons per hour marked 
upon the line is equal to the quantity passing through the 
meter. The essential peculiarity then of the waste water 
meter is that it regieters on paper the exact quantity of 
water moving at every instant, and the exact time and rate 

at which that quantity changes. At twelve on the first fine 
night, a waste water inspector BOunds each stopcock on the 
houll8 supply pipes. If the inmates have retired, and a flow 
of water is heard, the stopcock is closed, its number and 
the time bein, accurately noted. At the same instant the 
meter registers the reduction in the flow of water, and the 
time at which it takes place. It is sometimes found desira­
ble to arouse the inmates and enter the house, in order to 
·obtain the necessary evidence of waste, especially when the 
running of water from taps is heard. In other cases the 
house is visited by the inspector early on the following 
morning ; and if, while he is within,another inspector outside 
turns on the stopcock, there is generally no difficulty in de· 
tecting the BOurce of waste at once. If, however, the waste 
is not Buperficial, sounding with the teeth at the taps and 
other fittings will generally discover a leak in the buried 
pipes. Each source of internal waste having been discov­
ered by these means, the greatest care must be exercised by 
the inspectors to insure its remedy in the best possible man­
ner. 

• ••• • 
A New Method oC Detel'Dllnlng the Sun's Distance. 

The method consists in determining the parallax of one of 
the exterior planets when in opposition, not by micrometri . 
cal measurements of its distance from neighboring stars, 
but by noting the exact moment at which it may occult a 
given star and the duration of ihe occultation (provided such 
a phenomenon takes place). Theoretically, this is perhaps· 
the most accurate of all methods, but there s!'ems to exist,at 
first sight, an insuperable objection to its practicability ; 
namely, the apparent impossibility of noting the exact in­
stant of the disappearance and reappearance of the star. If 
we can get over this difficulty, nothing will stand in the way 
of a successful application of this method to determine the 
sun's distance. And here the spectroscope comes to our aid, 
and affords us the means of conquering this difficulty most 
completely. 

Suppose,just previous to the expected disappearance of the 
star behind the body of the planet, the spectrum of the two 
be brought into the field (the star being at that time of course 
very close to the edge of the planet's disk). We shall evi­
dently have the spectrum of the star superposed on that of 
the planet, the characteristic stellar lines appearing as well 
&8 the planetary ones. This double spectrum will continue 
visible in the field of view so long as the star's light reaches 
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the observer, but the instant its light is cut off by the ad­
vancing disk of the planet, at that instant will the stellar 
spectrum vanish. However Blow the apparent motion of the 
planet, and however dubious the time of the star's disappear­
ance, as determined by telescopic observation, it will be seen 
that the result obtainable by this method of observation 
must be most rigorously exact. 

The only doubt as to the value appears to be the infre­
quency of the phenomenon. This, of course, depends en­
tirely on the minimum brightness of the star compared to 
the planet, necessary to bring out its spectrum at the same 
time as that of the planet with the required distinctness. On 
the whole, Saturn would seem to be the planet most favora­
bly situated for the occurrence of tbis phenomenon, as he has 
a considerable apparent diameter, while his being much lesl 
bright than Jupiter or Mars in opposition would anow of the 
use of much smaller stars than these two planets-his very 
slow motion also being a ¢oDsiderable advantage. By know­
ing previously, approximately, the portion of the plane"'rr 
disk which will first occult the star, it would be easy to shut 
out a great portion of the light of the planet, and obsene the 
spectrum only of that portion of the disk behind which the 
star would disappear. By an arrangement of this nature, I 
believe that stars down to the fifth, or even the sixth , mag­
nitudes mi�ht be very well used for this purpose with either 
of the three above mentioned planets ; and occultations of 
stars of these magnitudes cannot be very infrequent.-George 
F. Hardy, in the Engli81� Mp,cltanic. 

• ••• •  
New Steam Auxiliary. 

A new invention by Mr, J. Berger Spence, of London, con ­
sists in passing steam at ordinary atmospheric pressure into 
8 solution of caustic soda, which is thereby raised to its own 
boiling point. It is proposed to use the heat thus developed 
to generate steam, the waste steam from an engine boiler be· 
ing employed in the first instance to heat the caustic soda. 
Mr. Spence showed that the effect was absolutely produced by 
raising s. solution of caustic soda to a heat considerably over 
2120 by means of a jet of steam , but he stated that he had 
not yet worked out practical details as to the employment of 
the idea, though he exhibited a p.ketch of an arrangement of 
boilers which he considered might render it available. 

------------�.-.. �, .. ------------
THE combustion of one pound of coal in one minute is 

productive of a force equal to the work of three hundred 
horses during the same time. 
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NEW BOOKS AND PUBLICATIONS. 

ANIMAL PHYSIOLOGY ; the Structure and Functions of the 
Human Body. By J ohn Cleland, M.D. ,  F.R.S. With 158 
Engravings. Price $1 .50. New York: G. P. P utnam's 
tlons, corner Fourth avenue & 23d street. 

An elementary work on the SCience ,  destgned as an introduction to more 
extended treatises. It Is also well adapted to Interest the general reader 
in tha.t most fascinating of studles-one's self-and Is sutllciently free from 
technical verbiage to render the perusal of its pages pleasant while ,  of 
COUfSC, instructive. We note no especial difference In the plan of the book 
from tile Similar work prepared for col1eglate uses oy Professor Huxley, 
and it Is necessarily a compilation from various source8. The illustrations 
are both excellent and numeroutl", and a. valuable glossary occupies the 
concluding pages. The volume Is a repri nt from the English edition, and 
forms a part of Putnam's AdvllHced Science Series. 
HYDRAULICS OF GUEA'l' RIVERS : The Parana, the Uruguay, 

and the La Plata Estuary. By J. J. Revy, C. E. New 
York : E. & F. N. Spon, 446 Broome street . 

'fhe government of the Argentine ConfederatIOn. three yea. . 8 since , autho_ 
rized an Investigation Into the <iue tlon of the watershed of their terri· 
tory. extending from the 1110 Vermejo to the Rio N egro, and from the 
South Atlantic to thc Andes. This work was most thoroughly done by 
M .  R�Yy, of London, England, and the result Is before us In an exceedingly 
hllndsome volume, illustrated with maps, plans. and sections. The book 
wtll be valuable to engineers generally, and especia.lly to those engaged in 
simtlar work, as the author's analyeis of his results trtats the subject of 
tluvial drainage in the broadest manner ; and he gives due commendation 
to tne Argentine Republic for contrihutlng this volume to our libraries of 
physical geography , 

PATENT OFFICE DECISIONS. 

SPLINT MACHINK.-RUSSELL AND SCOW.-INTERFERENCE .  

l Appeal from the Board o f  ExaminerF I n  Chief i n  t h e  matter of the  In · 
terferencp between the anpltclltlon of Samuel l .  Hussell , and the patent of 
Anton li'. Snow, granted May 2:1, 1871, fnr tmprovement in machines for cut­
t tng splints.-Decidefl February 17, 1 874.1 'l'he case of Fawcett VB. Graham, C. D . ,  1869, p. 113, referred to and ap-
PI�T:�' well established principle that 8n 1nyentor has the right to employ 
the mechanleal skil l of ethers to carry out his Ideas without forfeiting his 
r1r���oi�r:r��;:�����;'e who is shown not to have been an original inven ­
tor can derive 1 10 advanta,z:e from bavlnlZ" obtained a patent .  Abandonment of a l l  invf"ntion is no t favored ; t t CAn only be establtshed hy p08itive proof, and not by mere p lesumption or inference. 
TnAcnER, Acting Commissioner; 
This cas ... . as developed by tTlf! evidf'nce, presents for determination the qUPhtton of orhrmal lty rath er than priority of 1nvention . 
Th,' Exumlner of In tfrferences a nd  the majority of the Examinf'r�-ln­

Chief have found in favor of the applicant Russell . The Tul .. of practIce in such Ca�' f'R bas bp(>n stated by the Commissioner in Fawcett VB. Graham. (C. D., 1869, p. 1 18.) In this appeal 1 t  is not shown that the tribunal below erred in the findtng ot factil i ll the case i hut the most that can be claimed i8 that the Board errert ln deciding the w('lgb t of testimony to be with RusBel1 . This judg· ment of two trtbuna�s ought not to be set. QPine except upon the clearest flhowlll� that i t  I s contrary to evidpuce . Thts, in my opinIon, has not been done ; on the contrary, after carefully rf'adtng th e  testimony of both par­ti es, I have no hesitation tn concurrIng tn thl;> decision of the Board and Exami ner that , although tbe testimony 1s confUcttng. the weight of evi­dence IE' witn the tIoppltcant . What �Ir .  Scow utlrlerstands by invention may be �athered from a por· tl on of n 1 s " tt.oswer 4," whf're, artf'T staUng that RUElst'l1 Fuggested putting on an p('centrlc , he flays he Invented it as described in hl8 patpnt .  I t  ap­p(>ars that be bellevcs the persoll who carries out the ideas and suggest10ns of aoother to be a true Sind original inventor. This may furnish an expla-S������ ���cfl�:�:n�On 6�e ��:��t��� [ha;��.tedNO!�;�t�1 sh����hi'r��ls��l was In the habit of giving general tnstructions to bis foreman, who pro ­cl"'edf>d to embody them III suttable form . and tn doing so J!'ave the nece8· sary instrt..ctJOns to the workmen under him . From my readmg ef the tes­thnonv, I am tolerably well saU.lled that this Is the way In wblch Scow got up the npw splint machine . But It Is a well establiShed prinCIple that an i nven tor hBS the r;ght to employ the mechsnlcal skU I of others t6 carry out his Ideas without forfeiting his right to tbe Invention . ThlB, I believe, Is what Russell dtd. Considerah le stress I s laid upon the circumstance that Russtoll delayed to file his application untn �ome tlme after the grant of a patent to Scow; and the assertion is made that this delay occurred with full knowledge of Scow 's application and patent. I am unable, however, to find a particle of evidence that l�ussell had knowledQ'e, either (.f thl' applIcation by Scow or of the Issue of a patent to him . There Is. therefore, no presumptton of acq uiescence In Scow'� claim to the invention, 10rhe had never made tt in the presence of Russell, wPo, so far a8 shown, had no information of the claim set up 10 the Pateu t Otftce ; and 1f Scow 1s not an original illventor he ,s not to receive any advantage from having hurried to the Omce and ob· t81���:ft:�eb:en nrged that the evldonce shows more thaD two years' pub­Hc use of the machine by Hus_ell Drlor to his appllcatlou for a patent ; but thts i� by infeRnce only . Now, abandonment by pub11c use or otherwise Is not looked upon with favor .  It can only be e_tabUshed by positive proof . Mere presumption or I lJ ferf'nce will not answer i and this Bugges­tion, therefore,may bp summarily dismissed. The decl.lon of the Examlners·ln·Cblef 18 am,med. 

DECISIONS OF THE COURTS. 

U nited State8 Circuit Cour,···Dls,rlc& 0" New Jerlley. 
CIIA BLES G UIDET V8. SAMUEL BABBEB.-P ATENT STONE PA VEMRNT. 
[In equl ty.-Before l\ lxon, Judge.-Declded December 3O, 1873J . 

NIXON, Dbtlrict Judge: 

th���sf�if���S���� �f :�t;s�ie����l����!r:natn�A�nUt��t���g��fa�:;��l����� 
23. 187(" for " Improvement tn Stone Pavement." Tlw singlc claim in tne reissue is for . , a pavement composed of stone blocks madt' in the form of parallelopipeds, having their narrow ends or eages cut smooth and their broad sides purpost>ly cut rugged or uneven, when the blocks are a1 ranged with the1r rugged surfaces transversely to thp street, substantially as df'scrtbel1 ." Th� answer to the defendant allegeR-1- That. the reissue to the conlplatnant was fraudulent and VOid, because 
1�L����:�����.1n8;h�oJe�c�1;trg� ���n��r8g:ilO� o����eg��rn:r�a����:t�� 

d cover and claim as complainant's Invpntion lOany thtngs in the art J<nowll and used long orior to his al leged invention or discovery, and be� cause the said reissued le t ters patent covered and included many tbtnlZ"s.of 
;�:�

hn��
ed���J�:�n���I-:I�:dotn trtieo��k�:�fre�t���tp��;:�.tor, and which 

As It Is the duty of the Commissioner of PatentR to see that the reissue dfles not cover more than the original patent, the presumption of la.w alwaV8 I. that the reissue Is for the Bame Invention until the contrary Is shown. No attempt 18 made hy the defendant, upon whom the burden rel'ts to prove the allfgaUon of fraud in the reissue. and the cgurt can hardlv bf" expected to presume I t ,  (Sec. 58. act of July 8, 1870, Judan V8. Doblon, 2 Abb .  U. S ,  Rpp . , 4()j Curt. on Pat., Sec . 281 . )  
b;' J,�e c��eJ)��I'::u�l�ob�ve:-:�r;!�rn�S�O�I�� "an"dn���'fse':.� t����Eg�ll� 8n�tilotn the charges. The onlv matter put In ISBue by the answer 8nd the proof Is  the que.· tlon of Infringement. The defendant denies tbe allegation" of tbe bill In thIS respect , and the burden is upon the complainant to show it . The laying of a stone pavement nn South Broad atreet t facing Lfncoln Park, In the cl t.v of :-1ewark . Is admitted by the defendant .  aud the expert witnt>�s, ,T. Boyd Eliot, is called to test1 fy in reference to [h constrrctfon. 
un��::��ridsthihte h;Tr:�t�:d;f 8\:S e���i?r�t�?i�n�f a�aJd t�:t�If��!.;er:�,tn�: substantially with the invention described in the complainant's re'fssued letters patent : 

1. Reeallse it is composed of blocks of stone marle in the form shown and described in the said patent, conststinf! of parallelopipeds or soUd figurer, wllOse sides arp. narallelograIDR ; Bald blocks betng provided with r:::: i�r De�s'�rof���f:r�ut!";!�������g�hi�I��� ����s�:b��e��U;�:�!fci blocks are cloRed, or substantiallv so , tn a 10[lgitudinal direction. or paral­lel with thp sides of the street, or tn thp direction of tbe Hne of travel along thp. street, so that t.hp wheeloi of the vehicles pRssine- over 1 t will mpet with 8 compo.rativelv SlDOOtn .-urface, or be prevented from sinking into (·.revlces or openings between said block�. 
2. Because said blocks are so selectl"'d and laM with their broad 81des abutttng BjOeainst each other aR to produce open joints In a direction trans­versely to the strpet . l11 such a manner that a firm foothold is provid ed for t.he drBft animal traveling alonli!" the strept, st-lbstsntially as de� crtbed In the said I)atent .  Hp. expreEls�s tbe opinion that tbe combina' ion of thef'e blocks of stone to form a pavement is of such a character a8 to perform the functtons set forth tn the complainant's reissued patent, and the ad­vantages to bp. gained In the formation of such a navf'ment, recited in Jl,aid patent, exIsts to a substantlal degree in the pavement collstructed and lai d by the aP.tendant . This testimony stands without. material contradiction, and there must 

��a�1ri��t�n�\tl:t\�:�n�e:�u��n�'fut�lis60�;fai�!�taff��t'i';.P�:C�'!:���� entablt> sub.l ect 'fhp counsel for the defendant unon the argument took the ground that thf're waq nothing patentabl e  in the complainant's alleged invention . It was objected In reply that, as no such defence was set up In the anRwer, 1t was then too late to urge i t .  Whe'her the oOjectlon of the complainant IB valid and  sumclent de· 
r�:Ut����t�o';;h;�sthneot��r:��ab�:.helftfeer::::;t ��:��tb�aas1H�ttn!n t��! 
f����df.:Ji: u'r,� U:'ruaetl��cwgnogrt'l:!°:,J::t ���! =e:��kBg�h.��: 
!led. ' 

But If he meant that the Invention waB not a patentable Bubject-tbat ts, did not come withtn the description of " any new and useful art. ma­chine, manufactnre , or composition of matter, or any Dt3W all d usp-ful im­provement thereof not known or used before the applfcatton" for the 
f:!�netD::afep��:.r.l'I�:l. i��a���h t:it��ft,�:'!,<;'hm�l�f��n;:c��::'W;����r�� that the patentee has Invented a patentuble subject. AS8uml Dg, therufore . that be mecnt the latter, the remaining quest10n 18 whether the Improvement claimed by the complainant Is an Improvement In " ' any new and useful art " The patentee, In the specltlcatlon of bl. letter. patent, describes his In· 
�e:J!�� ::eriJ��D!r ��r�R:loe�;�J8���Pt�:�u�la�!��� ��fc\88;eh!gh p��: pared tha.t the blocks. when f'lsced together, ��ll form cl08e joints in the direction parallel with the Bides of the streets or In a longitudinal direction, whtle tll e joints runnJD5t transverFily to the street remain open at the top, and thereby a pavement Is obtaIned which olfers a good foothold for the draft animals , and at tbe same ttme a smooth surface for the wheels passing over the same. The edges of the blocks adjacent to tte transverBe open joints are to be chamfered off 80 RI5 to lusure a good foothold for the draft animale . To exhibit its 8upt>riorlty over other forms of stone pavement. he fUrther states that j f 8. street Is paved with truncated pyramids, as u sed in the Russ or Belgtan pavemf"ut. close joints are furmed at the surface of the pave­ment, both In a longitudinal and transverse direction, and BlI.td surface offers no foothold to the du,!t an imals passing over tbe s8me ; but by pIac-
1�fn �88:��e:O���dCl�8at?�:�rte�d:ri8ayX:t��t�:t��� I�,f' ;p�� tJll����18t�U:'t�!��� 
��r�et�1[��tJ��fta�:I�:I�,n';lft�:��:r��!�?8b!ai���:;��f�eY::�o����U:faQc; I� ri�l�b:"t�I��J��IC��Ftf��I�� °the: ��j��I�� \'��C�aSm:I�\,���ar��,3��� any intermediate ]8yer� of stone or other ruatertal. Such an improvement In the mode of constructing a stone pavement fs a patentable invention, and must be held to be new tn the absence of proof to the contrary from the defendant, and it is doubtlf'sS u8eful in the scnse in which that term fs used in the act, to what degree or extent i8 wholly un� important, ss 1t is not a question in the case. Let there be a dccree for the complalnan t for an Inj unction and an aCCouDt .  EdmondH &; Field and George Harding, for complainants. 

George F08te. for defendants. 

Inventions Pa'en'ed In Enu;land by AlDerlcans. 
[Complied from the CommlsBloners of Patents' Journal.) 

From February 2 to February 7, 1874. Inclusive. 
GUM EXTRACTIOX.-D. D. CattanaCh, Providence, R. 1 .  
HOEING, ETC.-R. McKinley, Hyde Park, N. Y. 
IRON SHEARS .-W . X .  Steve.us, East Brookfield, Mass. 
LIQUID METER.-F. W .  Brooks, New York city. 
METAL TlJ"BE.-E. P. Wilbur, Bethlehem, Pa . 
MOLDINGS.-J . Gochwtnd, Union , N. J., et al.  

PIPE TONGS AND CUTTER.- F .  T. Ferguson, Boston, Mass . 
ROCK DRILLING .-W. W. Dunn (San Franctsco , Cal . ) ,  London, England. 
SEWING MACHIN E-W. G .  Beckwith, Newark, N. J. 
SPINDLE BOLSTER, ETC.-C. F. Wilson et al.,  Brooklyn, N. Y.  
STEAM BOILER, ETC . -Y .  T.  Babbttt, New York city . 
STEEL �'ROG .-J. Patterson. HornellBvllle, N. Y. 
STOVE, ETC.-J. E. Sherman, Buck�port, )le. 
WELDING COPPER.-W. G. Rehbein et a l  . •  Baltimore, Md. 

IMPORTANCE OF ADVERTISING. 

The value of advertising 18 so well understood by old established business 
firms that a. hint to them 1s unnecessary ; but to persons establishIng a new 
business,or having for sale a new art1cle, or wtsh[ng to sell a patent, or find 
a manufacturer to work it ! upon such a class, we would Impress the impor­
tance of advertising. The next thing to Oe conBldered I. the medium 
through which to do It . 

In this matter, discretion iii to be used at first ; but experience will 800n 
determine that papers or magazines baving the largest circulation, among 

the class of persons most likely to be Interested In the article for salc, will 
be the cheapest, and bring the quickest returns . To the manufacturer of 
all kinds of machinery, and to the vendors of any new article In the 
mechaulcal line, we believe there Is no ether source from which the adver. 
tlser can get as speedy returns as through the advertising colnmns of the 
SCIENTIFIC AMERIOAN. 
We do not make these suggestions merely to increase our advertiSing 

patronage, but to direct persons how to increase their own buslneBs. 
The SOIENTIFIC AlJ[E1IICAN haB a circulation of more than 42,000 copies 

per week, which Is probably greater than the combined circulation of all 
the other papers of Its idnd published In tne wunu. 

�tttut �mttitau aud �ortigu �attut�. 
Improved Wasbiulf Machine. 

Theophllus C .  Eberhardt, Hochheim, Tex.-The box of the machine and 
rubbing boards are made Bemlclrcular In form. The faces of the latter are corrugated �nd perforated. Tbey are supported aud oscll\ated by the sqnare shafts, which pass out through square holes of sockets, and have 
handles . The outer surface of the sockets Is made cyUndrlcal In form. The rubbing boards aI'e forced forward by ben t Bprlngs sQcured to the Inner ends of the sockets , w!llch slide upon the boards, when the same are drawn outward or apart. By suitable construction, the rubbing boardB, BhaftB, socketB, and sprlngB all move togetlter, so a8 to alwaYB relaln their proper relative positions. To the outer ends of the socket. are rigidly attached levers. lheBe are pivoted to conRecting rods, which connect 
with cranks formed upon a shaft. The Bhaft carries on Its ends tly wheels, which may ne arranged to rest upon the tloor for convenience JU moving 
tbe machine . 

Device to be Attached to Fences t...... Turninlf Stock. Jacob Halsh, De Kalb, IlI .-Tbls lnvention relates to modeB of elfectually turning stock with hoop band or other light railed fenceB, and conslBts in 
peculiarly formed barbs for deterring the animals from rnbblng against the fence, or otherwise bringing to bear their weight, so as to break down, In. 
Jure, or Impair the same. 

Improved Ohest for Tea. Coffee, Riee. etc. 
George LIllibridge, Little Cooley, Pa.-A vertical slide la arrangtd 1 0 

regnlate tbe alze of tbe opemng betwe6n the cheBt proper and a troogh 
applied exteriorly, and thereby control the exit of the oontents of the 
cheat Into the trough , from which they are removed by a scoop or other 
convenient device. The trough haB a lld or cover aa well a. the cbest, and 
thUB the tea or other substance Is kept from deterioration by the action of 
the atmoBphere . 

Improved Vuult or Safe Door Fusteniull. 

Improved Stnd and Bntton Fasteninlf. 
Philip H. Long, Newark, N. J.-Thls luventlon relates to the construction 

of stud and button fastenings for Bhlrt bOBoms, collars, wristbands, etc. 
and consists In a stnd or button and base, BO constructed that the two are 
securely fastened together by turning the stud or button as part of a revo 
lutton, and unfa8tened by a reverse movement. 

Improved Fire and Water Proof Roof. 
Tobias New, New York clty.-The object of this Invention Is to provide 

means for protecting buildings (having Interior wooden timbers) from lire 
as well aa from water ; and consist8 of a roof made of & stratum. of fireproof 
material laid on felt or planking to about two Inches In thickness. A piece 
of timber Is bedded In the tlreproof .ubstance, and has Its upper side tlush 
with the suriace thereof .  On this Is placed a water· repellent coverlug and 
over this an ordinary gravel , slate, Un, or other roof. 

Improved Toy Gun. 
John Alexander, New York city. and Hiram W. Gordon, Lynn, Mass.­

Thi8 invention consl8ts of a toy gun, in which & rod or pusher Is thrown 
forward"ln the barrel by a sllrlng. for expelling marbles and the like. The 
barrel has a funnel-shaped muzzle, in which marble8, pells, or other round 
bodies of dillerent sizes can be held, by friction, In frout of the pusher to 
be expelled, the said marbles and otber objects being geutly pressed In to 
secure them. 

Improved Wind Mill. 
William C. Nelson , Kentland, Ind.-The wheel Is made In two sections, 

each having a separate portion of the hub, which Is hinged to a middle 
portion which comprises a T head to the shaft . Each section of the wheel 
has a spring attached to the middle portion of the hub, and arranged to 
bold the section up to the wind when the latter i8 not too stroDIl , and to 
yield when the I .. tter Is the case, and, by allowing the section to swing 
around toward the plane of the Bhaft, relieve the wheel, and thus protect 
It from damage. The wheel Is arranged to receive the wind from behind 
the staudard, on which It. shaft Is supported, and to dispense with a tall 
vane, which Is required for keeping It In the winds, when arranged to take 
It In advance of the post. 

Improved Animal Trap. 
John M. l\Jarberry, John80nvllle, Tenn . ,  assignor to himself and John M. 

Palmer, of same plsce.-The wire cage has the usual entrances, and is at­
tached to a bottom board. A small bait box, having wire Bides and a 
hinged toP. Is secured to the bottom board by hooks and staples. The 
opening In the cage for the Insertion of the bait box IB closed by a prison 
box. which Is attached to the cage by wire hooks. The box has a vertically 
sliding door which Is held either closed or elevated by a sliding bolt. When 
the trap Is to be put In readlneBs for catching bnlmalg, the prison box Is 
detached from the cage, and the bait box removed through the opening 
thus uncovered. Wben bait has been put In thc box, It Is replaced and se . 
cured. The prIson box Is then attached to cover the opening In the side of 
the cage . The anlmal enters the cage, and thence passes naturalIy into the 
prison box with a view to concealment. The gate being lowered anu se­
cured by the bolt, the box may be removed to a place convenlcnt for dis· 
patching the aulwal .  

Improved Brick Kilu. 
Nelson Sickels, Newell, Iowa.-The walls Inclosing the kiln are perma 

nent. The lower portion of the bricks to be burned, in which arches bre 
formed. These bricks are arranged close together in the direction at 
right angles to the arch, but with spaces between them the other way ; and 
long bricks are placed acrOiS the arches a short distance above the bottom 
suitable for burning coal. The bricks above the arch bricks to be burned are 
arranged with spaces In both directions to be tllled or partly tllled with 
coal. Wider spaces are made between the stack of green brick and the 
walls. also for containing coal to be burned. They are divided vertically 
Into several compartmentl by rows of bricks extending against the walls to 
separate the coal and keep It from falling to the bottom of the spaces as It 
burns. The arches extend through the kiln from side to side, and have the 
coal placed In them throughout their whole length to be burned through· 
out alike. The :Ilrelil are started at the mouths of the arches, and kept burn. 
Ing moderately until the bricks get dry ; then they are allowed to advance 
throughout the kiln In all the spaces aB fast as necelsary . 

Improved Trumpet for Railway Heads, ' etc. 
Richard E. Frye, Manchester, N .  H.-The upper part to the lower Bide of 

the mouth IB beveled, and a slide gate or valve IB arranged under clips or 
guides forward and back over the beveled portion, to expand or contract 
the mouth, a8 may be required, the upper wall of the mouth being formed 
In the end of the.sllde. To adjust and Becure the slide Is a Bcrew·threaded 
rod, pasBlng through an eye stud on the top of the trumpet, and havlug 
adjusting and binding nuts arranged on each Bide. 

Improved Grate Cleaner. 'Attachment. 
Adolph TleuBch, Memphis, Tenn.-The object of this Invention is to pro· 

vide tlre place and other grateB to which It may be applicable with a 
permanent attachment for cleaning them, or removing the ashes and 
cinders that accnmulate In the bottom thereof. To this end a shaft Is 
pivoted benea,th the grate, aud provided with laterally projecting arms or 
tlngerB that wlil work up between the grate bars aB the shaft 18 rocked 
by .. foot lever or other Bultable device . 

Improved Fire Extinll'uisher. 
John Dlllou, 424 Fourth aveuue, New York clty.-By Bultable construe. 

cion access may be obtained to the Interior of the case. which la fastened 
to the wall of the room, by turning back tho cover and turning down the 
upper part of the front, or both the upper and lower parts of said fron' 
may be turned down. A reel shaft revolveB In the Interior of the caBe, and 
Is made with shoulderB, to prevent It from having a longitudinal move. 
ment. One end of the Bhart Is tubular, and with Its cavity IB connected , 
cloBe to the reel dl8k, the end of the ' wire· lined rubber hose, to the other 
end of which Is secured a nozzle. The wire of the hose enables the water 
to paBs through It freely, even when wound upon the reel . When the hose 
Is wound upon the reel, the nozzle I. inaerted In a hole In tbe braCket .  The 
tubular end of the shatt projects beyond tbe bracket, and IB made conical 
to tlt Into the tapering hole In the globular end of the Bhort Ingress pipe , 
the other end of which Is connected with the water pipe of the honBe. The 
Bloort pipe Is provided with a stop cock, which , by suitable mechanism. 
may be opened and closed by lowering and raising the said lower part of 
the front of the ease. By other arrangements the front of the caBe may 
be lowered and ralBed without disturbing the BtOP COC\[, allowing the same 
to be cloBed while the front II lowered to shut olf the water when about to 
wind the hose upon the reel. The latter operation cauaes the water to run 
from the Bald hOBe, 10 that It may be free from water when wound up. A 
ring groove IB formed around the tapering part of the end of the shaft, so 
that the water may pass constantly from the pipe to the Interior of the 
shaft, aud:thence to the hose, even when the said shaft Is revolving. 

Improved Cu ... tain Fixture. 
Edward M. Davies, Allegheny, Pa., assl�or of one half his right to Fran 

cis J. Rebbeck. of same place.-The axle of a wheel Is extended suitably 
beyond the brackets In which the roller turns, provided at Its outer end 
with a screw thread, and produced with a sq uare or triangular c ross sec­
tion. A spring Is placed between washers, either Inside or outSide of the 
bracket, as desired. The washer adjacent to the bracket IB provided with a 
round hole in the center, whtle the other washer has a square or tnangular 
hole to tlt on the axle trunnion and prevent the Bprlng from getting worn . 
A check nut blndB waBhera alld spring together, and Is preventea, by Its 
waSher, from becoming unscrewed. The check nut 18 used to regulate the 
tenSion of the spring on the bracket, BO that the curtain Is held In place in 
any pOBltlon , ln caBe the cord should stretch, break, or get olfthe roiler. 

Improved Pipe Joint. 

John B. Cornell, 139 Center Sreet, New York clty.-Thls Invention con. 
slst. of auxiliary bolts connecting the locking bolt frame to the door, so 
that, when the primary bolts which hold the frame and door In Intimate 
contact have been broken by an explosion. the auxiliary bolts, tlrst allow. 
Ing the door to be opened f .. r enough to give vent to the force of the ex. 
ploslves. then arrest the further movement. and hold the door BO nearly 
closed that access to the safe cannot be gained without cutting or breaking 
the door or bolts with tools. A second plan proposed consists of Blots 
from the locking bolt holes In the frame extending obliquely upward or 
downward toward the inside of the frame a certain distance ; these slots 
are so made that, while thcy will Becure tbe locking boltB with ample secu. 
rlty agalnst tbe elforts of the burl' lars to pry and wrench the door olf, yet 
the tremendous force of an explosive Inside of 'he safe will force tbe frame 
along the bolts to the ends of the elots, and thus alford the necessary vent 
to dissipate the force of the explosion and still hold the door so 8S to de· 
mand too much labor for gaining acceBS to be performed with. safety after 
the;nolse . 
Attachment to Self Raking Reaper .. tor C ..... ryiDIf Binder ... 

Allen Elijah, Clarence, Iowa.-Thls Invention relate. to the stands em. 
ployed upon that class of reapers wherein the grain IB bound up Into bundleB 
before It Is dropped, and the novel means for accommodating the blnderB. 
These means conSist in a frame with a rear proJectlon, a non-revolving 
ohaft having end Btlrrups, and a stand connected with a Btlrrup by a chain 
at one f ont.comer and at tile other w1tb the prOjection of �heZZame. 

William P. Valentine,New York clty.-The object of this Invention IB to 
produce an Improved pipe joint for water, steam, gas, and other pipes. b y  
which they may be connected a t  any Bultable point and under any angle 
without the UBe of lire or solder, by Simple mechanical means. The Inven 
tion cODsists of sockets ma.de of two seml·shells, and fitted, by meaDS of a 
projecting Bhoulder, to tbe recessed ends of the adjoin ing pipes. The 
sockets are cut with an outer screw thread, and ftrmly connect(;d when 
placed on the pipes by a Bleeve with rl"ht and left hand thread, which I. 
screwed over It wltbout altering the position of the plpeB, while a leather 
�n.bber washer In the slee ve seeUles the tigbtcommUIIlcation. 
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Improved Machine for Solderinll' Cans. 

William D .  Brool<8, Baltimore , M d .-Thl o Invention consists In several 
Improvements whIch have been tested by many practical experiments, and 
wblch greatly lessen th� average expense of soldering the tops, caps, and 
sides of cans and have made It p ossible for unskilled hands to do the work 
rapidly and well. 

llIachine for MarkinII' I,eners and Cancelinll' Stamps. 
Chas.  J .  Gofl and Elmer B. Hursy, Clarksburgh , W. Va . -This Invention 

re lates to mecb 'i ntcal means whereby stamped l etter envelopes ill the Post 
01llce Department may be conveniently and rapidly canceled. The Inven· 
tion consists I n  a Beries of improvements by which a single person can ,  in 
a comparatively short space of time. do all the canceling requi red at any 
p o s t  01llc c ,  thereby not only securIng uniformity and thoroughness In the 
work, but great economy of time and cost.  

Base Burninlr Stove for Anthracite SereeninKs. 
Henry R .  Robbins, Baltimore, M d . -This i nvention relates to an Improved 

magll.zlne stove, especially adapted for b urning anthracite coal BcrcenlngF,1I 
and thereby ut1!lzlng what has been generally regarded a. a waste product 
of the coal yard . The magazine, or cylinder for hGldmg the coal, has a 
conical terminus formed of a n arro w ring and vertical bars, the latter ar­
ranged at such dIstance apart as to prevent escape of the bulk of screr:n­
ings between them, wblle allowing free access of tlame and beat from the 
body of Incandescent coal  I n  the flre pot Immeolately below. Thus a de· 
gree or extmt of combustion whIch would be dl1llcult or ImpossIble to pre· 
duee and maintaIn , by means of the ordinary form of cylinder I n  magazine 
s toves is assured, whlle the area or surface of burning coal is largely in­
creased and thereby a correspondingly greater degree of heat produced. 
The gas formed In the cylinder Is fed down Into the flame or burnIng coal 

by tubes, which are arranged directly over the fire pot so that tbe gas be­
comes h ighly heated before reaching the coal, and thus has its intlammable 
and combu8tiole property increase d .  The invention also I ncludes an ar­
r a. n g e m e n t  of two annular registering sUde� with a fire pot open o n  the 
s ides ,  whereby the combus tion may be increased a t  Uie baliie or tOI),  or both, 
o f  t h e  body of screenings contaIned In the p o t ,  a s  o ccaolon or necessity 
reqUIres. 

Improved Transplanter. 
Ara Race, Cheraw, S. C .-This i nventioll relates general ly to transplant ­

ers, but particularly t o  these w h i c h  a r c  u s e t!  f o r  the removal a n d  trans­
portation o f  cotton plants. The invention consists i n  co�blning a con­
c a \'cu plate with a I eclprocating spade ; in t h e  construction of the spade 
wiLh a convexity o n  the tnner side and opposite the convexity of plate ; 
and la combllllDg a crookeu slotted rod with the spade handle . 

Improved Watch. 
Louis Evantl, Pit t ibur&h, Pa .-This inventiol1 consists in combining the 

winder post with the wheels and barrel, and also In the applicatio n  of 
l e vers I n  connec tIon W1th the wheel post and the dIal wheel . 
\Vater Heater, \Vnrmin K Clooet, etc., for Cook Stoves. 
John O .  ShrIner and John Taylor. New Castle, I n d . -The object of this 

i n v e n tion if\ to provide for household use an attachment for the ordinary 
c o o k  stove which is adapted for heating a large or emaIl quantity of water 
by means o f  a res('rvoir !lnd a hollow cylinder placed i n  the stove pipe or 
drUID, the two being connected by branched ci rculating pipes arranged In a 
ppculfa.r mall ner.  The invention also includes a warming closet which 1s 
arra.nged to slide on the cover a n d  sUde of reservoir. 

I m proved l'i re and Water Proof Roof. 
Tobias N e w ,  :New York ci ty-This inventIOn relates to a pecultar con­

s truction o f  the roofs of bu tldtngs so that they may be alwa.ys prcserycd ina 
waterproof conditi o n ,  and yet allow the same t o  serve as a walk over whtch 
fam!llcs or servants may travcl in order to utlltzc the aame for drying 
clothes and other useful purposes. 

Im proved lliu dillil Attachulcnt for Harvesters. 
'Vil1iam M .  and George H . lIowe, Lausing, l\l1 u n .-Thlfi invent1on consists 

i n  combining a straw rope twister, a binding arm , a tuekcr and a cutter so 
that the rope I. made and delivered automatically ; also In certain sU boldl. 
ary feature. of Improvement whIch greatly add to the e1llclency and ut1llty 
of t h e  bindIng attachment. 

Improved Water and Gas Cnt 011. 
E ugene M .  )Iorris ,  Bal timore, Md.-Th i s  invention rtlates to meaDS for 

locking and operating the valve of 0. gas o r  watcr cock. I t  consists in 
combining with a valve rod connection a ratchet-flanged drnm, a t h umb· 
pIeced detent sUde, and a spring. 

Improved Per .. pectoKraph. 
Allderson R�ast, Selma, Ind.-The object of thIs JDventlon Is to provIde 

a Simple and e1llclent mechanical apparatus by which to take the poInts or 
boundary Unes of all vl,tble stationary objects accurately and transfer them 
to paper on a. sketch board. Two perpendicular bars extend from a bed 
piece.  On one bar are two sleeves, the lower of which carries a horizontal 
arm , the t urtber extremity of whtch is slotted t o  receive the second per· 
pendicular bar. On the horizolltal arm sl1des a·vertical r o d  through which, 
a t  its  upper end, passes another h o rlzonui.l arm, which i8 attached to the 
upper sildlng piece on the bar flrst mentioned. PIvoted t o  either sliding 
piece at will is n converging arm which carrIes one eye plate on a vertIcal 
6t8ft. On all these portions excep t the s winging arm are marked scal e s .  A 
sIngle example of the mode of using the Ins trument wm su1llce to show It. 
applicati o n .  To operate by the use ot the perpendicular scale and the hor· 
izontal scale on t h e  upper slIding piece, or, in other words, to take field 
notes by latitude and departure, using the sl1dlng scales, slide the horIzon· 
tal scale to the top of the merld1an, and move the scale of latitude (the 
vertical rod on the lower horizontal arm) to the extreme righ t .  An object 
in the foreground to the extreme left and nearest to the observer Is select· 
e d  and regarded through the. eye plate .  The scale of latitude on the base Is 
next moved t m  It comes In direct line with the eye and the saId point . 
Then the horizontal scale at the top of the mertdlnn Is loosened and moved 
dowu till I t  also comes I n  dIrect Hne from the eye to the object,  and the 
angle of Incidence o r  the latit ude and departure of the saId pOint of the 
objert I s  found at the Intersection of the two scales. A horizontal scale on 
the plat board I s  moved until I t  cuts the degree of latItude o r  said poInt In 
the obj e c t ,  and a dotter Is flxed to the angle of longitude or depart ure. By 
a gentle pressure on the dotter the pOint Is carried on the paper. In this 
way the op eration Is carrie d  on from object t o  object, and from pOint to 
pOint, until the entire fleld Is gone o,er. 

Improved Breast Pad. 
Frederick Cox, Brooklyn , N. Y. -This Invention con81sts of Inflatable 

India ruboer breast pads so constrr.cted as to flt over the breast and not 
bear directly u o o n  It. There Is an annular cushion to bear around the b .. se 
of the n�t ural breast,  an<1 also a ventilating opening Irom the cavity. The 
deVIce Improves the form of t h e  natural bre.asts by keeping them In the 
natural shape ,  Instead o f  flattening and depressIng them, as the common 
pads do ; and they are more healthful, and retaIn their own proper shape 
better. 

Improved Medical Componnd. 
Edmun d C. Lippincott, E .. tontow n ,  N .  J., and Thomas R. C. We.t and 

James West, Brooklyn, N .  Y.-Thls lmproved compound Is for tbe cure of 
eancerB� and is made of the juice of sheep sorre l ,  turpentine, and murlattc 
acid. The whole mas. Is reduced by evaporation to a thick, pasty state, 
when It Is eomplete , an d  ready for use. It Is applied t o  tne parts all'ected 
I n  the ordinary way of using sucb remedleo. 

Improved Iron Pavement. 
John Vandercar, Brooklyn , assignor to Martin Van Buren , .N  ew York city. 

-On the bottom Of each section which Is placed on the roadway Is a flange , 
whIch Is embedded In the foundati o n  and prevents the section from getting 
dlsplaced by the wear upon It. The sections, each wIth a tigh t bottom, 
have a broad surface, and may be made to lock t ogether so as to support 
each other. The IntermedIate cbambers are fllied with concrete, which 
wm harden by exposure t o  the air, or may be fllled wIth sand or gravel so 
as to glve a gQod foothold for horses. The chambers are eIght or ten Inches 
1D depth. A pavement thuo formed of sections, I t  Is claimed. may be read11y 
taken u p  for putting down water or gas pIpes without Injury. 

Improved Kitchen Safe. 
John B. HarrI son and Josiah M. H�rrlson, St. Joseph. M O . -This Inven· 

tion i s  an improvement i n  kitchen safes of the class i n  which spice dra wers, 
dough kneading boards, and flour sifters are arranged conveniently for use. 
There are spice drawere , and a space provided wtth shelves, closed by 8 
hinged door. A bracket supporto a kneading roller and other articles. 
Tbe hinged dough·kneading board may be adjusted at various angles to the 
front of the safe, thereby adapting It for eonvenleut use. The top o f  the 
safe has a hinged Ud which forms the cover of the conIcal hopper. The 
latter is designed to be a permanent receptacle for dour or meal,  and has a 
�feye applied to 1 t s  apex in such a manner as to be readily detached for 
cleanlng, etc.  WithIn the s1fter l s a rotary st1rrer, the shaft of which Is 
provided with a crank handle outside t h e  safe . To control the descent of 
!lour or meal Into the olfter, a slide which fonns the true bottom of the 
hopper Is employe d .  

Improved Locomotive Drawbridll'e. 
George Slckl esteel, Lapeer, Mich .-This Invention consists of a strong 

frame, about as long as two spaces and two a butments of an ordinary 
bridge , mounted on wh e e l s .  The latter are so arranged and connected to­
gether that, the locomotive beIng run o n  the bridge and rested with each of 
Its drIving wh eels on two wheels of the bridge and set I n  motion, I t s  wheel. 
will actua t e  the wheels of the bridge, and cause I t  to cross on the abut· 
ments. The bridge Is always supported by two of the abutments, or more 
U made l onger, so as to prevent I t  from tilting down between them. A 
movable bridge Is thus provided which Itself crosses wIth the cars, and 
l e aves t h e  spaces between the abutmen t s  free for the passage of vessels . 
The Invention Is Intended to take the place of the drawbrtdges n o w  used 
for navigable streams , and is calculated to save much time, both to the 
cars and vessel s .  

Improved Gang Plow. 
Allison G .  Cummins aud John R .  CummIns, Mc KInney, Tex.-The king 

bolt I s  extended u p ward and curved forward, and t o  its upper end fs piv­
oted a lever, t o  which , at a little dista.ncc from its pivoted end. i s  pivoted 
the end of a conneettng rod,  t h e  otht'r end of which Is pivoted to the 
tongue. By this construction, by m o ving' the free end of the lever to the 
rearward. 80 as to lie along the curved upper part of the king bolt, t h e  
plows w i l l  bc raised a n d  locked away from t h e  ground. When breaking 
ur� or when beddi n g  o r ridging cotton or other land, or when doing other 
plowing that r("qulres a rigid plow beam , fL brace is used, the forward end 
o f  which I. connected with tbe forward bolster. and 1Is  rear end I s  hooked 
Into the hinged plow . 

IlIlproved eRr (�ollplin8'. 
George D .  Spielma n ,  Lancaster, Ohi o . -This lnvenUon consists o f  a hori­

zontal bar, arranged transversely t o  the car i n  a horfzontal slot in the end 
of the drawhead, and pIvoted a t  Its middle t o  the latter. A hook on one 
pnd engages the end of a simflar car on the drawbead of the other car to 
be coupled. The second bar similarly engag< s the end of the flrst men· 
ttoned bar. The slots in the drawhead are shaped so that the coupling bars 
can be raised at the ends h aving the hooks, and depres.ed a t  the other ends 
to allow the hook ends to rise u p  over the other ends for coupllng. The 
hook ends of the bars are provided with ChaIns t o  Uft them up. The draw . 
heads are also chambered out above a n d  below the s]ots, for t h e  coupUng 
bars t o  receive the ordinary coupling links, a n d  pin holes are provtded for 
the ordinary cou oUng pin s ,  80 that cars with this improved coupltng can 
be attached t o  o thers having the ordinary couplings. The hook of one bar 
encounters the end o f  t h e  other bar not provided with a hook, and r1ses 
up on i t  because o f  its curved end, wblle, at the same time, the said end 
swings d o wn In consequence of the hook at the other end rising on the end 
of the other bar. The bars extend tnto the slots far enough t o  receive the 
pIvots behind tbe ordin ary con pJ!ng pins, and they are slotted su1llclently 
fer both of said pivots t o  allow them t o  swing up ward and down. as npeded 
for engaging and dl>e neaglng with each other. The coupling Is very strong 
and durabl e ,  and will couple self. actlngly, as well on curve. as on/tralght 
lInes , and will uncouple In case t he caTS run o1f or shift. 

" nproved BRR" FRlttener. 
Scott Welllugton, East Saginaw, Mlch . -A strav of leather Is made of 

such a l e n gth as to all o w  the gathered mouth of the bag to be readily 
pasoed through I t ,  and Its ends are riveted t o  a small metallic plate. Upon 
the side , edgeo,  and center of the middle part of the plate, are formefl lugs 
conn ected by two rods. To the outer rod are pivoted two pOinted plate •. 
of onch a length that they cannot pass the Inner rod, and which are designed 
to preas the fastening strap down against the said inner rttd. A narrow 
strap has 1Is middle port sewed to tM mIddle part of the strap flrst men. 
tloned .  The end parts of this strap are passed tbrough .taple. attached to 
the main stra p ,  and their ends are passed throu gh the spaces between the 
lugs and rods. In using the tie, I t  is extended, and ia passed over the 
gathered mouth of the bag t o  be f ••  tened. The narro w strap is ihen drawn 
tIght, and Is held secur ely by the ton gues. 

Improved Window Screen. 
John H. Thompson. Flemington, N. J . -Thls Invention relates to the 

construction of screens for windows, and CODsists tn an adJul!ltable frame 
by meano of whIch the .creen I s  ada pted t o  wlndowo of dlll'erent olzeo. 
The frame 10 made I n  two parto, the .ldes helng con.tructed 80 that the 
parts lap pa.t and ollde on each other, 00 a. to keep the edge. of the screen 
cloth tightly Inclo.ed when the frame Is extended. Strips are Inclosed by 
the sldeo, forming a part thereof, to which the ocreen cloth I. attachea. 
Each piece conBlsto of two parts, which are fastened t ogether wtth the 
screen cloth between them, the end p I eces only being grooved. The depth 
of the gro�ves In the ends o f  the frame determInes the exten t  to which the 
frame may be extended without leavIng an opening. The screen cloth Is 
preferably made of Wire, but ordinary mosqui t o  netting may be used. 

Improved Brldll'e. 
Improved Lard Cooler. Richard Long, I:ltelapoll.,  lowa . -Thls Invention relate. to Improvement 

William J . Wilcox, Paterson ,  N. J .-To make a. strictly prime article of tn railroad and o t ber bridges of shorter spans. with wooden arches, and 
consists I n  the use of stirrups suspended from the arches which carry the ard, I t  I s  necessary t� stir or agitate It t o  a certain extent while It I s  cool· cross beams. toeether with longitudInal stay rods, whIch connect the ends ing after havi ng been rendercd o r  melted by heat. To thI s end It Is pro· of the arches. p o sed t o  employ two revolving agitators, turning on their own axes, wblle 

a t  the same time rotatIng around the axis of the tank. The agitators being 
o n  opposite sIdes o f  the axIs of the tank, their action Is rendered very 
nearly equal through o u t  all parts of the latter. Four of said agitators may 
be used as well, two being I n  a Jlne al righ t angle s  to the line of the other 
t w o ; but generally two only will be su1llclent. 

Improved Medicinal Capsule. 
Peter Cauhape, New York eity.-Thls method of makIng the capsule sacks 

of gelatin consIsts of dipping a ball I n  the gelatin In a IIqnld state, of 
SUCll low temperature that a thin IUm will adhere to and oolidlfy on the ball 
when lifted out. s .. 1IIclently to form an elastic envelope. This Is pulled 01f 
the ball by the flngers, and placed In a mold, with the mouth np ward, t o  be 
fllled with the medicine,  after which I t  Is sealed "p. By flattening the ball 
to a certain extent at the bottom, the accumulation of the material there. 

at will make the •• ck round, forming an article whIch Is much better 1D 
respect of appearance, and Is m ore acceptable to tile pubUc than the old 
el9ngated form. 

Improved Reversinll' Valve for Steam E¥ines. 
Philip T .  Brownell , Elmlra , N .  Y . -Steam Is admItted through an aper. 

ture, In a cup whIch flts on the receiving chamber. Pipes coanected with 
this chamber convey the s team to the [leveral cylinders . The valve receIves 
a rotating motion from the crank sha ft,  and the latter Is supported by a 
spIder, whIch Is fltted to the upper edge of the chamber. Upon the lower 
end of the sh aft Is a cross bar, with a toe at the end, which takes hold of 
lugs on the top of the valve for revolving the same. The valve Is a hollow 
shell ,havlng partitions and a hollow tUbular center. The cyHnder slides In 
the center, and has a horizontal partition which Beparates the live from 
the exhauBt steam . The center has two long slot p orts , and the .Udlng 
cylinder has two corresponding therewith In sIze and posItion. The cyUn. 
der Is given a slight slidIng motIon, which allows either pair of these ports 
to register for admitting steam and exhausting I t .  The sliding cylinder 
revolves with the valve. When one pair of ports are admittIng steam, the 
opposite pair are exha.stlng It ; and thIs action II i.nBtantly reversed Dy a 
.Uiht movement ot tile slldlni crUnder. 

Improved Foldinll' Satchel or Box. 
Lorenzo M. Gillet, New York clty .-Thlo Invention Is a small satchel Or 

box for travelers that can be folded up In a small , compact package when 
empty. The bottom, sides, ends and top, may be cut in one piece from 
pas teboard, le ather, or other suitable material, or said parts mRY be made 
separately with J oInts to bend at the angles o f  the box for adjusting It or 
setting I t  u p  for use . The sides and top fold agaln.t the edges of the ends 
and project a li ttle beyond them, 00 Ill.t staples on said ends will project 
thT')ugh slots to fasten the ends and sldeo toge ther by pins tbrough them , 
or any other e quivalent arrangement. The top w1l1 overlap one of t h e  
sIdes and form a lid for opening and closing t h e  box or satchel . A n y  ordl· 
nary trunk o r  satchel handle may De attached ,  or a shawl strap may be 
buckled around the box for carrying I t .  

Improved Combined Ash Box and !'lifter. 
John D. HeIns, New York clty. -Thls Invention consists In the arrange · 

ment of a steve and close ash box in a large Inclosing box� whereby wood 
may b e  conveniently removed, and also ashe8 msy b e  sifted with o u t  
allowing a n y  portIon to escape. T h e  wood a n d  c o a l  are suppJ!ed to cham 
bers bV rai sing the hinged cover, and the former may b e  removed without 
disturbing saId cover by turning down a door whIch Is hinged at the fron t  
a n d  I s  a f  a wIdth l e s s  than t h e  depth of the b o x .  T h e  sI eve Is worked by a 
det aChable handle, to be Introduced through tbe h o l e s  In the cas e .  After 
the ash.s have been sifted out.  the sieve can be taken out wheu the h andle 
has been detached. s n d  emptied Into the coal chamber, and the a8h box can 
be withdrawn from time to time to carry tke ashes away. 

Improved Dltchlnll' Machine. 
John M . Dunn and Murdoch M. Dunn. Erin, Mlss . -Thls lnventlon has for 

J ts object t o  improve the construction of the machine f o r - whIch letters 
patent N o .  119.334 were granted to John M. DUD n .  The frame may ue sU d 
to adjust the machine l a t erally to work tn any desired part of the excava­
tion . The wheds and axle may be swung for w ard to lower the machi n e  
i n t o  worki:lg pfJstt1on , o r  s wung back to raise t h e  ma.ch ine f o r  passing from 
place to place . The d evice may be rpadtJy secured In place when adju�ted, 
and I s  raised o r  l owered by sultable mechanl.m conn ected w i t h  the 
wheels. The plow may also be raIsed and lowered and adjusted. A wheel 
made with a wIde tread projects upon o n e  side of Its body. In the angle 
between the body and rim o f  the wheel are secured s 'l1 n.ll plates, arranged 
radially, 9.nd which serve as buckets to carrv up the soll thrown into the 
cavity of the wheel by the plow. A guard plate keeps the earth from fall. 
Ing from the ascendIng bucket s .  As the buckets reach the npper part of 
the wheel, the sol\ falls from them Into an Inrllned spout attached to the 
frame, where i t  is received u�on the winlls o f  a wheel, by which it 1 8  pro­
jected upward aud outward to fall upon the �round at the side of t h e  
dt tch . The e a r t h  from t h e  w h e e l  I .  caused to f a l l  at the desired dlstauee 
from the wIde wheel by a shield against whIch It strikes. The winged wheel 
Is so arranged that I t  may be dm'en by the advance of the machine. 

Improved PantaloonM. 
William O .  LinthIcum , New York c l t y . -The object o f  this Invention Is 

to render pantaloons more e lastic, and the fastentn� more durable tha n 
they have hitherto bef'n ; and It consists in An arlju8table clastic strap 
attached to the waistband or top of the pantaloons behInd, and In a plate 
fa8tening in fro n t .  By ffif>snS ot tfIls elastic strap. the pants are made splf­
adjust1ng to the w ai s t  or abdome n ,  and are rendered easy and comfortable 
to the wearer . 

I mproved HeRtinll' !Otove. 
Edwin A .  Oshorne, Charlotte, N. C.-The ash pit I .  deeper a t  the back 

than at the fro n t  part, to preven t  the ashes roll1ng forward, and t h e re fe 
a n  opening in the bottom at the front, with a collar cast around it for re­
ceIving the pipe through which the aIr I s  admitted t o  support combustion 
I n  the stove.  The supply of air I s  regulated by a damper. which has an 
elevat ion, to prevent the falling o f  ashes into Its vent f a n d  a thin narro w 
handle, whIch extends from the I nside of the ash pit  thronl<h a narrow 
openIng In the front. ThIs Is all cast I n  one piece . The pipe extendS 
through an opening In the 1I00r corresponding with the position of the 
tront of the stove, and at the lower end below the floor Is a wicker work 
of wire, with a tin or sheet [ton bottom, 0.8 a spark arrester. The coverJ ng 
for the ash p i t  Is a common movable cover . The object of the Invention 
Is to obtain the supply o f  air outside the room t o  be heated, thus preve n t ­
I n g  Cl<Trents, preserving t h e  uniformity of t h e  temperature. a n d  requiring 
less fuel . 

Improved Middlinll's Purifier. 
Morris Sower, Princeton, Ill . ,  aS8ignor to Sower Brothers, same plae e . ­

An Ine11ned frame I. placed within t h e  m a i n  frame ,  and I s  m a d e  a Uttle 
shorter than the latter, so that I t  may have a longitudinal movement .  I t  
Is actuated by an eccentric In one or both directions .  supportlng springs 
always bringing It back promptly wken released. The fraDle tu which the 
bolt cloth Is attached Is suspended withIn the vibrating fra lDe by flexIble 
strap s .  By this arrangement each movement gives a sudden j ar to the 
cloth frame, which keeps the cloth clean without f·h e use of brushes . The 
mlddUngs are fed t "  the cloth frame by a roller or other .ul table feed from 
a hopper, which Is placed above the upper end of the fram e .  Below the 
discharge opening o f  the Lopper a spout lea.ds into an expansion cham­
ber, from the lower part of which a short I!Ipou t leads out through the rear 
end of the box. whIch Is provided with a trap door. From t h e  expansion 
chamber a n  o?enlng Is formed Into the fan chamber. The alr ls so directed 
that I t  passes up through as well a. along above the bolt clot h ,  while a 
third current goes through the middli ng> as they fall from t h e  hopper.  
By this con"tructlon the air drawn through the machIne by the fan carries 
the 1 1ght ImpuritIes with I t .  Any o f  the mldd11ngs that may pass through 
the spout with the aIr settle. In the expansion chamber, and may be drawn 
01f when desired. 

Improved Plow. 
Isaac M. Fork, Belton, Tex.-ThIs Invention has for I t s  object to fm ll l ,h 

an Improved plow, so constructed that It wlJl scour and keep bright In the 
stillest and most sticky prairIe 0011,  and w!ll  thus work wlthuut clogging 
where ordinary plows cannot work. The I nvention consists in an im­
proved plow plate, formed of a .Ingle pIece o f  Iron or steel, with Its pOint 
In the form o f  an Isosceles triangle wIth a rearwardly Inclined land .Ide 
flan�e. The angular line between the land side flange and the mol <I. board 
Is concaved upon the arc of a clrclp abont Ilx feet In dIameter. The mold 
board is convexed, so that a line drawn from Itl rear c omer to the poInt 
of IntersectIon of the 8ald angular line and the point may be upon the arC 
ofa circle of about twelve feet In diameter .  

Improved Sash Holder. 
John X .  M!ller, Chester, Pa.-Thls Invention consists In proving the 

window sash at both sides with trIangular recesses, Into which strong 
band springs are placed. wIth forward proj ecting rollers attached thereto . 
These rollers bear against one guide strip oj the window frame, so as t o  
h o l d  the 8 a s h  by Its friction on t h e  o t h e r  g u i d e  striP In any po.ltlon I n  
which It Is placed. F o r  locking the sash In closed posltlOll, so a8 to pre · 
vellt Its opening from the outsIde. small catehe. are attached to t h e  lower 
parts of the outer guide strips, wh ich catches e ngage a corre spondi ng re­
ce.s of the sash , while the n ecessary play of the sash for ( ngaglng and dIs·  
engaging I t  from the catches Is obtaIned by reees.es a t  both side s .  

Improved Gear Bntton for Flonr Packers. 
Lewis Creveling, Akron, O . -The object of this Invention Is t o  supp l y ,  

in t h e  place Qf t h e  button at present i n  use,  o n e  which controls m ore e x ­
actly t h e  throwIng o u t  o f  gear of t h e  machIne. a n d  packing t h e  barrels 
and sacks more evenly a8 t o  weigh t .  Thls lnventton consIsts In the appll. 
cation of a T rail to the upright frame piece of the platform o n  which the 
barrels and sacks are placet!, with a button slotted to correspond, whIch 
may be set llrmly thereon by means of a thumb scre w In the posJ.tion r e ­
quired to pock t h o  barrels or 8acks, and t h e n  throw t h e  machine out of 
gear. 

Improved Corn Huskinll' Implement. 
Jacob F. Schmeltzer, Manteno, IIL-The obj ect of this Invention Is to 

furnish to farmers an Improved corn husker, whIch Is made 6aslly adjusta. 
ble, to be noed In cold weather ""Ith or without mittens or 'tloves, and be 
adapted for dilierent sizes of hand.. The Invention consists In makln It 
the handle plate. sl1dlng In each other. and fastenJng them rigidly. by a .eet 
6Cl'ew, III th� I'"altlon desired to lit the hand. 
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�usintSS aud �trsO'ual. 
TIte Charge for insertion under this head is $1 a Line. 

One acre yearly of Derby Roofing laid in 
Manchester, d uring the last Five Y ears, without crack , 
leak , drip or repair, with temperature 200 bel o w  0, to 
150° abo ve. WIJI bear red hot Anthracit e. Goal without 

Inj ury. Rights by Stevens & �lcDerby. I n v e n tor. and 
Proprietors , M a nchester, N .  H, 

Wanted-The Superintendency of a Foun­
dry and Machine Shop. Can exten d t h e  Ouslnes. ln the 
Hoe of Blast Furnace, Pumpin g ,  aud heavy m a chinery 
I n  general. Addrp •• J. Slmmel . Plll lauel phla . Pa . 

Wanted-First or Second Hand Stave and 
Heading Machinery . Address C. E. Bohn. Lime Ridge. 
Sauk Co . ,  Wis. 

Bar Lead-Machine made, of  Extra Soft 
Lead, each bar exactly 6 oz .• put up s pecially for the 
j O Dblng trade. Balley. Farrel .I; Co .• Pltt.burgh. Pa.  

One half of t1lOroughly tested patent Iron 
article for sale , or arraog-elllC ll  ta desired with some 
manufacturer of agl tcultural im plements to manufac­
ture the whole of .ame. Addre.s J. W. Stamford. 
Conn.,  Box 655. 

Rapid writers-Try the Paragon G old Quill­
Pen.  C. �1. FI.her & Co .• 102 Fulton St . • New York. 

Every Manufacturer. Machinist, Mechanic. 
BuUder, Engineer, and all o th ers interested in t h e  iUOU8-

trial progress of the prescnt age, should rea.d the " �Ian­
ufacturer and Bulltlcr," the cheapest mechanical j our­
aal tn the worl d .  SUbscl iptlOIl prIce. $1 for six montht:l ; 

$2 a yeaT. Sample copies fr� e .  Address Austin Black, 
37 Park Row. Ne w York . 

.Juason's Patent Lathe Chuck was awarued 
u. Diploma by the American I u s t l ! u, t e  .Falr, u t  X e w York, 

1873 . 1) w 1 jlht Uober ts, M a n u [a cturer, 'Yytlte Avenue 
and Hewes Strect. Brookl yn, E .  D . , � .  Y. 

2nd Hand Portable Eng"i nes, t; to 20 H.P . •  
tborougbly overhauled. good as liew . l es� than Half Cost.  
I .  H. Shearman. 4:; Cortlandt St..  Xew Y ork. 

Wanted-A new or se('ond haml Centering 
�Iachlne .  Address Trevor & C o . ,  Lockport, X. Y. 

Magic Lantern Slides for 50 cents � Choice 
view •.  Send for Catalogue . "'m . R .  Bro oks. Phelps.N.Y. 

Scale in Steam 13oiler�-how to remove it.  
Addres. G e o .  W .  Lord. Phlladclp:lla.  Pa . 

Wanted-A good second hand .J Ull�on Gov­
ernor. Geo. S. Trevor, Mouroc, MIch. 

Clay Grinding M ills and Drain Pipe Ma­
chines . Improved and Best i u  u�e. Scnd for Ct rcuisr ,  
A . & E . H .  Sedgwlck . Po·ke< Jl8ie . X . Y .  

Automatic Wire Rope H. R. conveys Coal 
Ore. &c . • witho ut Trestle Work .  N o .  6 1 11roadway . X . Y  

A .  F .  Havens Lights Towns. Factories. Ho­
tels, and Dwellings with Gas .  61 Broadway, Sew York. 

Protect your Buildillg�-Firc and 'Vater 
p roof ! One coat of Gltnes' slate roofing patnt 1s equal 
! 0 four of any other j it fills up all holes in tlhinglc,  felt, 
tin o r  iron roofs""":'llever cracks nor scales oir; tltopij all 
leok •• and Is only SOc. a gallon ready for nse. Hoof. 
exawined, painted and warran te d . Local Agents wan t ­
e d .  Send for te.tlmonlal. .  N. Y. Slate Rool1ng Co . •  
N O . 6 Cedar S t  . •  N .  Y. 

'l'eleg. Inst's and Elect'l �Iach'y-Cheap 
Outfits for Learners.  The best nnd dlcspcst ).:lectrlc Ho­
tel Annunc1ator-Ins t's for Prl \'ate I... lue1'i-Ga� Lighting 
Apparatus, &c . . G. 'V. Stockly, ::;cy., C ; C \  el u ul .  Ohi o .  

Steam 'fraps It!l(l Boil('r Selll" Pl·;.-nmtiyp.  
A .  G .  Brooks, 4 � � i  ,,' a l n u t  S t . ,  P h i l a de l p h i a .  p" , 

.Johnson·s Universal L'lthe Chuck-.\ h"o-
1 1ltt!ly protected trom dtrt a n d  chiph. LalllUerlvi l lu  
Iron 'Vork g ,  Lamberh-U l e , :N .  J .  

Beltutiful. inlaid, \Vltl llnt Checker Boards. 
16 I nches squarc, made with spec�al machinery. Sent o n  
receipt of $2. H. W . Seamull,'M i l lport ,Chemuug C o . , N . Y .  

.Just P ublished-A Work on Management 
o f Steam Engines and Steam llui h ! i'::-. Ueo . 'V. Lord. 
232 Arch St .•  PhiladelphI a .  Pa . 

Machine Shops nt Pnhlic Salo-On 'r ues­
day, the 17th �lJ.rch.. F u r  IJd l' L i culars, address ""agoner 
& Mat thews , "'-cstminstct, �h l .  

Waterproof Enameled Paper�-all COlOl'o­
for packing Lard Bnd other oily substancets, Chlor1ue o f  
Lime, Soda a n u  5hoilar Chemicu.1 8 ,  maK ing Cartridges, 
Lining Shoes, 'Vra pping Soaps , Shelf Papers , and all 
applications where absorption I s  to be resisted. Sam­
ple. on application . Crump'. Labe l Press. 75 ]<'ulton 
St . •  New York . 

Pat. Double Eccentric Cornice Brak e. lll'f'd 
bv Thomas & Rob1nson , Cinn . •  O. Send for Circulur . 

Makers of Flying H oroe Ylachines-Pleatio 
a ddress WilHam BruDson, Perry , Ga. 

Patent for Sale-Article can be made for a 
to 5 ct •. each . Indispensable to Every Lady. This is no 
humbug . Addre •• Mrs . Mary J.  l'l trat. Galll p olls. Oin u .  

Recently Published-Book and Documents 
explaining how to make mont'y o n  Pa ten t e .  pjain 
directions and practical advice,  showing Inventors how 

t o  . e l l  their P .. tents by the best  methods.  Send .tamp 
for circular .. n d  synopal. of con tent • .  S.  S .  Mann & Co . •  
cor. LInden Avenue and Hol1man Street. Baltlmore .�ld . 

Treatises on " Soluble Glass." :81 pel' copy ; 
on U Nickel ," 5Oc. per copy ; on " Gems ," $:",.24 per copy : 
on " Fermented Liquor . .. .  

$3.12 per copy. �lalled free by 
L. & J. W. Fe ueht wanger.  55 Cedar St ..  N e w  York . 

Wanted-Foreman in a first class Door and 
Sa.h Factory. A good op portuni ty for an experienced 

.. n d  w ell quallded man . None other need apply. Hefer· 
ences required.  Address Box 1,SOJ. Col umbus, Ohio . 

Rue's " Little Giant" Injectors, Cheapest 
and Be.t Boller Feeder In the market .  W .  L. Chase & 
Co. , 93, 95, 97 Liberty Street , :t\ ew York . 

A Superior Printing Telegraph Instrument 
(the Selden Patent) ,for priv3 te and short lines-awarded 
the First Premi um (a Si lver M edal) a t  CincIn nati Expo­

.1tIon. 1871 . for " Best Telegra ph Instrument for private 
use n-Is offered for sale by the lJercht 's M'f'g and Con­
s tructio n  Co . •  50 Broad St . •  New York . P .  O. Box 496. 

Patent for Sale-The best burglar proof door 
lock In the world. F. GY.S, 196 Gre ene St . • �ew York . 

For the best Cockle Separator ever made, 
with capacity from 40 t o  70 b u shels per hour, address 
Balch & Glddlng •• Hingham . WIS. 

What to Do in Case of Accident-Cuts, 
Bruises, Broken Bones, Burn s ,  e�c. A Book for Every­

body. Free by mall fo r ten c e !! ' '' .  Indu.trlal Pub . Co . • 
176 Broadway. N e w  York . 

MininO', Wrecking, Pumping', Drainage, or 
lrrtgatlng'Maehlner:r. for sale or rent. See advert! ,ement. 
It.ndrew·. Patent. Inside page. 

Woolen and Cotton Machinery of every de­
scription for Sale by Tully & Wilde, 20 Platt St .• N. Y .  

Steam Engines-Special Machinery, Shaft­
Ing. Pulley. & Ganger • .  D. Frl.ble & Co . , N. Haven . Ct. 

L. & J.W. Feuchtwanger, 55 Cedar St., N.Y., 
M .. nufactnrers of Soluble Gla •• , Water GlaB8 or Silicates 
of Soda .. nd Pota.h In .. ll forms and q uanti tie •• 

Planer Wanted-About 12 ft . bed , to plane 
60 Inche. wide and about 48 Inches high.  Addres. (.tst­

iog mak er's name, and lowest ca sh price) L. , P. O. Bo� 
2132, New York . i 

Dean's Steam Pumps, for all purposes ; En� 
glnes. Bol ler •• Iron and Wood Worktng lI1achlnery o� 
all de.crlptlon.. W. L. Chase & Co .. 93. 95. 97 Liberty: 
btret't . New York . ' 

" Superior to all others"-for all kinds of work-Lfmet & Co. 's French F iles. They are better, 
forged, better cut, better tempered, aud cheaper than 

Engll.h 11Ie.. Send for Prlce·Llst. Homer Foot & C o .  
S o l e  agent ••  2 0  Platt St . .  N e w  York. 

Price only three dollars-The Tom Thumb 
E lectriC Te legraph . A compact workmg Telegraph ap­

pal'atus, for sending messages , making magnets, the 
electric light,  giving alarms, and various o t he r  purposes. 
Can be put In o pe ration by any lad. Includes battery. 

key and wire •. Neatly packed and sent to all parts of 

the world on receIpt of price . F .  C. Beach & Co . •  260 
BroadwaY, cor_ Warren St. ,Xew York . 

Brown's Coalyard Quarry &, Contractors' Ap­
paratus for hol.t1ug and eonveylng materlal by IrOll cable . 
W.D. Andrews & Bro. 414 W .. ter .t.N. Y. 

Parties needing estimates for Machinery 
of any kind, call on, or address , W. L. Chase & C o . ,  

93, 95 97 Liberty Street, K e w  York . 

Steam Fir� Engines,RJ .Gould,N flwark,N.J. 

For Solid Emery Wheels and Machinery, 
'lend to the UnIon Stone Co. Boston, Maas . ,  for Circular. 

For best Presses, Dies and Fruit Can '1'ools 
Bll •• & William •• eor. of  Plvmouth & Jay.Bro oklyn .N.' 

Diamonds and Carbon turnea and shaped 
for SCien tific purposes ; also, Gl aziers ' DIamonds manu­
factured and reset by J .  Dicktllson , 64 �assau St . ,  N. Y 

All Fruit-can 'l'ools,Ferracute.Bridgeton,N.J. 
Lathes, Planers, Drills, Millin!!, and Index 

Machine. . Geo. S. Lincoln & Co .. Hartlord, Conn. 

For Solid Wrought-iron Beams, etc., see ad­
vertl.ement. Addre •• 1Jnlon Iro!! WllS, Pltt.bnrgh. P .... 
for lIthollrapb. etc. 

Temples and Oilcllns. Draper,Hopedalp,l\fass. 

Hydraulic Presses and Jacks, new II.Ild see­
)C'J hallU. E. Lyon , 470 Grand Street, New York. 

Peck's Pa.t�nt Drop Press. For cUculars, 
.!lores. MilO. Peck & Co .. New Haven, Conn . 

Small 'rools and Gear \Vheel� for Models. 
List free. Goodnow & Wlgbtman ,!!3 Cornh1ll .Bo.ton .M •• 

By touching different buttons on the desk 
of the manager, he can communicate with any person in 
the e.tabll.hment without leaving hi. seat. Tile Mlnla· 
ture Electric Telegraph-Splendid for ottices, factories , 
sbops , d wellings, e t c .  Price ouly $5, with battery. etc . ,  
complete for working. �lat!c b y  F .  C .  Beach & C o  . •  260 
Broadway, corner 'Varren St. ,  Xcw York. Thc Sci cntitlc 
A merican establishment, X e w  York, I s  ll ttect with t.hese 
i n s trullJe n t ::! .  

To nnnt.  at low raw� .  a HOOIll with Power. 
Address Box 67t1, Blrmlu;.{ham, (J o n n .  

Estilllate� furnished for :Machinery, Shaft­
Ing. Pulleys. & c .  Tully & WlIde , �O Platt  St . •  N ew York. 

H. J. B.  asks for a recipe for plating small 
article. of silver without a battery. A. The metalliC 
surface I ntended t o  be .Uvered . having been well 
cleaned, i 8  rubbed , by means of a smooth cork , wi th l\ 
with a mixture of 1 oz. chloride of silver, 1 oz. common 
salt. i oz. chalk, and 3 oz. carbonate of pota.h. made with 
water in to a creamy paste. 

R. J. asks : 1. What are the proper propor­
tions of salt and icc to fre eze ice cream ? A. Twice as 
much pounded ice a s  rock salt, b u t  the proportions may 
be ch .. nged .omewhat without de.troylng the eIDclency 

of the mixture . 2.  For ke eping Ice. which Is be.t . dry 
or wet sawQust ? A. Dry saw dust.  3. I have a larg e 
amount of charcoal a n d  ashes, being the debrili from a 

furnac e .  Will 1t be of more value as a fertllizer, or as 

an underlying bed for an Ice hou.e ? A. It depends up­

on circnmstances ; but ordinary coal asbes and charcoal 
not being remarkable fertilize r • •  you might better use 

In the way Indicated. 

A. B. C. asks : 1. What is shown by chemi­
c al aualysl. t o  be the compo.ltion of coal ? A .  The 
PCJ:.nsylv811ia anthracites constat of l ' S t  per cent watt!r, 
3'84 per cent h ydrocarbo ns , 87'45 per cent carbon, 7 '37 
ash . The percentages of theBe c o nstttuents vary g reat­
ly, the bItuminous coals having more hydrocarboD!; and 
volatile comb u. Uble matter wi th Ie." l1xed carbon. 2. 
Is fire or tlame a material thing ? A.  The flame o f  a 
candle or gas burner Is composed of gaseous matter in 

a state of ignition. This gase o u s  matter, generally 
speaking, consists of various compounds of carbon and 
hydrogen . By carefully looking at a dame. It  wlll be 
found t o  con sist of three part. : the lowe.t of a bluish 
color, where the hydrogen is uni ting with the oxygen of 
the a l l' .  The heat given out by their chemical union I s  
v e r y  great, and raises the particles of carbon t o  white 
l: e a t .  The.e wh i te hot particles give out the light . 

Around these is a thin shell of carbonic acid , and the 
spent gases arIsing trom the combusti o n .  

C. M. F. asks : 1 .  Has the use of the micro­
scope any inj urious etfect on the eye ? If so , how can I 
avoid i t ?  A. It has when frequent intervals of rest are 

not p erm itted to the eyes, or when the observations are 
prolonged for several hour. a t  a time . A little practice 
will enable the observer to keep both eyes open, while 
looking through the eye piece with one eye, and at the 
same time sec a. dl.tlnctly as If the other eye were 
clo.ed with the hunt!. 'l h l s . a n t!  usIng the left and right 

eye alternately, aftord great reUef. 2. Is there:any way 
o f  l hl'owlng the light npon an opaq u e  object under the 

microscope,  other than the lens ? A. By means of a 

Lleberkuhn . whIch I.  a highly polished .peculum of .U· 

ver, and retlects the light down upon the surfa.ce of the 

opaque o bject. 3. W1I1 the use o f  the lens Inj ure the 
eye. and why � W1I1 the nse o f  the mirror by lamp llght 
Injure the eye ? A. U.ed properly. With a lamp which 
does not tlicker, in such a way as to get a good illumina­
tion without either blinding the eye wllh 1 I s lntenslly. 
or taxtng i t  by too long an observati o n : both the lens 
a n d  mirror can b e  u.ed without any Injury . 4. If I 

sh ould repla ce the three smallest lenses of a microscope 
by three oth ers of higher powers, would it answer the 
same as a higher p rIced instrument ,  withou t altering 
the other parts '! A .  I t  wo uld answer the same pur­
pose,  provtded the o th er parts would give a corresp on­
d ing uellcacy of a dj ustmen t of the focus and of the 

s t a.ge. 

C. R 1\1. asks : 1. \Vhere i� carbon black 
diamo nd found ? A .  In Brazil . 2. Gould ar.enlc be 
subs t i t nted for Pa.ris green I n  the p o i/so u i n g  o f  p o t a t o  ( ' . S .  A .  call improve his rancid butter by hugs ? A . Arwnic Is equally or llIore pol.onou • • but tl le pI'ocrsH describe d  on p. 368, vol . 26.-J. :P .  W. 's cor-
experiment would tell whether the bug would 88 readily rectiOll to the problem o n  p. 1 1 , vo J . 30, bas been antl cI-

pa t e u . -W. W. wtll find dtrecttoul3 for makin g ear then- eat a whi te powder as one which is o f  the same color as 

ware au d porcdtLin all p. 3,  vol . SO.�C . H. C .  will  find }h e  leaf . 
recipes lor yellow and blue lights on p .  58. vol . 3U.-For C. F. D. a�ks : Is there anything which will 
answers t o  your other queries, contiuJt  the bookseller 

cement broken coral ? A_ Apply po wdered sanda rae o r  w h o  advCl Use In our columns.-J . W .  C .  should addre 
mabtic wi th a small brush, heat u n til  i t  meltp,  aod the mukers af e mery w lleels.-S. D. L. '8 ans wer t o  tht press the broken pieces together.  Or mix botled Un­�hip and canllon p roblem 1 s  correct .-C . P . B . Jr.'s quer� 
sep-d oll  and red lead i and �after ap plying, le t it harden is iucomprchenstblc . -L . G. G. will find directions for 
quietly for some weeks .  t runsferring engravings o n  p .  138 , vol.  SO.-G .  M .  H . will 

tlud a ue.crlptlon o f  t h e preparation of platinum spouKe J. D. \V. asks : 1. Is there an easy method 
u n  p. 330, v o l .  �.j. 

J. 'V. H. asks : 1. Can a paper pulp be 
u'ed Inst e ad of several layers o f  paper In making 1m· 

Rges for the .tage ? A .  Probably it COUld. 2 .  How can I 
make tbe pulp � A. Old paper may be made Into a pulp 
with a solution of lime and gllm or s tarch , presftctl i n t o  
l h e  l o r m  required. coate d with linseed oll.and baked at 

a high tcmperl:1.ture . 

.J. M. says : I hav.., a boiler 4� inch by 20 
fe e t ; i t is two yeard old and there llre two holes I!sten 
in it by rust , rIght over the fire ; they are eaten froTI! 
the insid e .  'Vhat can I do t o  p revent rust doing any 
more damage ? A. If the corrosion be caused by scale, 
change the feed water, or use r;01lle substance that will 
prevent the formation of scal e .  

W. L. X. says : I find that all  matter that 
makes scale in a boi ler is at one time a tloatfng scum on 
the water. tlll.  by attraeting more partlcle • •  l t  become. 
heavy and precipitate. t o  t�e bottom. I propose to 
take that scum from the boller while in the duld .tate . 
I. the Idea a good one ? A. It I. not a fact that the prln 
ci pal l 11crusta tfolls in a boUer are caused bY iBubstances 
that tloat o n  the water as a Bcum. 

D. C. a8ks : 1 .  What will be the approxi­
mate velocity of steam at 200 Ibs . •  dowlng Into another 
body of .team a t  a pres,ure of 100 Ibs . through a pipe S 
square Incb es i n  area and 8 t ncbes ln length? What woul d 
it.Pe under the same conditions if d isch :lrgcd tnto s t ellm 
o l"50 lbs. ? Would not the work performed by the steam 
on en tering the res pective pressures be abl1ut equal ? 
WtIl Protessor Rankine's formulas, given on p. 113 of 
your volume 29. apply to these cases ? A. The rules 
given i n  the article referred t o  are as accurate as allY 
th at have been deduced . 2 .  Would a polished pl.te with 
n o  uneven surfaces encounter much 10S6 of powcr 1 f  
revolving rapidly I n  steam at a high pressure � A. Ko. 
3 .  How Is  i t  that s team w1ll expand t o  twice Its volume 
and half Its ;>ressnre when the heat o f  one volume with 
a pressure of 2 is not equal to that of 2 volume. with 
a p ressure of 1 ?  A .  The law that the yolume is  in­
versely as the prei3ure is only true of a p erfect gas 
whose t empe .. ture Is maintained constant during the 
expanston . 

A. B. says : 1. It is stated that daguerreo­
types m .. y b. made by t he electrotype proce... Can a 
printed page of a book be m .. de In a slmnar way ? A. 
Electrotype copies of da.guerreotypes can be made. 

2 .  It Is  said that a .heet of paper folded Into two leaves 
I. called a folio . Into four leave. " quarto. etc . What 
I .  the size of the .heet .o foldod ? A .  It dlt!'er. greatly. 
being elephan t  folio . demy folio . etc. S. I. magneto. 
electriCity the same In kind as the electriCity produced 
by any o f  the numerOUB form. o f  the galv .. nlc battery, 
such ... Gro.,.e·s or Bnnsen·. ? A. The electrlcltle. ob­
tained fro ' ." "Ilagneto-electrlc maehlnes and b .. tterles 
h .. ve slmll t neatlng, lighting. and electrolytic po .... ers. 
bnt dUrer gre .. tly In q uantity .. nd inte nslty . 

of extracting pure hydrogen from house gus '! A. Large 

quantities of pure hydrogen can be easily and .Imply 
made from o ther materials, but from house gsa its ex­

traction I. dlIDcnlt. 2 .  How can I get more pre.sure on 
house gas as it  comes from the burner ? A .  The plan 
usua.lly :followed Is t o  receive the gas from the mains 
In a sm .. l1 gas holder. and connect thl. with the burners . 
3. What causes It to explode ?  Is it dangerous to handle 
15 or 20 gallons at a time ? A. MIxtUre with all'.  When 
the all' I. prevented from mixing wIth the gas there I. no 

more danger than tn handling gun powder or other ex­
plosive . 

H. J. B. says : I have made an explosive 
powder composed of 2 o«:;s. chlorate of potash. 1 oz. prus­

siate of pota.�. and 1 oz . white sugar. which ha. S times 

tbe force of common gunpowder. 1. I t  dangerou. ? A . 
Thl. powder has been known .Ince 1849. It ha. the fol· 

lowing .. dvantages .  It can alw .. y. be obtained of unl 
form strength and quality. by weighing out the proper 

quantllll\. of each Ingredient.  I t  does not attract 
moistnre ar..d i s n o t  acted upon by exposure to the all'. 
Tlle manufacture requires but a .hort time . the projec·  
tile force I. far g r e  .. t e r .  and the p o w d e r  need n o t  be 

granul ated. It. dl.advantages are that It I. more read_ 
ny fired than ordinary gunpowder, therefore more dan­
gerous, that Its manufacture Is very expensive, and that 
dnrlng Its Ignition It act. so very strongly upon Iron 

and steel that it  can only b e  used i n  bronze ordnance, 
an�. 1n the 111l1ng of shells. etc . 

B. F. C. says : In your pamphlet containing 
the United States patent law and other information, 
you give a recipe for makIng liquid glue whIch I. a. fol· 
lows : " Dissolve gum shellac S parts, and caoutchouc 1 
part, in separate vessels, in ether free from alcohol , ap 
plying a gentle heat . When thoroughly dl.solved. mix 
the t w o  solution s . "  1 have tried t o  make 80me o f  this 

glu e .  and conld not make the rubber dl •• olve. I had no 
trollble with the gum. Do you think the fault waa l n  the 
ether ? What kInd of rubber Is  requIred ? Wm an old 
car spring do ? A. U.e rectlded .ulphuric ether that 

bas been washed to remove alcohol and acidIty, and in ­

dia rubber that !l as n o t  been vnleanlzed . When the 
caoutchouc has become well  softened by the ether, 
break I t  up Into small piece. and .tlr well nntll 3 homo , 
gen eous .oftm .... i. obtained . It w i l l  be a. we,l to cut 
the rubber I n t o  .mall piece. before pouring the ether on 
them . but the mas. must be frequently and well .tlrred . 
Pour the solntlon of shellac Into that of the rubber.and 
Incorporate them thoroughly by stirring . 

D. E. asks : In your issue of January 10, 
1 874. a corre.pondent gtve. a pro blem with a diagram . 
From his statement I Infer that the annular .pace . 4·4 
I . ..  Irtlgh t . ThiS being the ca.e. how I. It  po.slble for 

either pl. ton to fall. even thongb the balance of the 
cylinder 5 contain. only all' .. nd not .. den.er duld ? A. 
Under thl • •  upposltlon . l t  Is Impo.slble for motion to 

t .. ke place . 

S. asks : Is there a simple and easy method 
of extracting perfume from tlowers , e t c . ? A. Yes. The 

fresh f1 1 wers are placed between layers of cotton WOOl,  
saturated w i t h  s w e e t  ollve 011 ; in Borne csses,pure lard I s  
employed . T h e  e .sen t lal 0 1 1  t h u s  obtalDed I • •  epara t e d  

from the .weet 0 1 1  by aglta t l v n  w i t h  strong anu btghly 
rectified alcohol. The e�sential olls o f  ja�min, � w e e t  
violets, hyaCinths, d c . , are o b t a i n e d  i n  this manner 
The perfumed extl'a �t is  then prepared from the essen­

tial oil by dissol ving I t  In very pure alcohol;  and I n  o r  
d e l'  t o  b l e n d  the mixture a n d  r e n d e r  I t  mellow. I t  I .  

k e p t  several month. In a b o : t l e  before belng .old. Thl. 
also answers A .  

M. B. C.  says : I have a huilding of framo, 
70 ft et long. 33 feet wide. 2 storIes h Igh : the second story 
I. u.ed for Jrylng stock. h Is l ined and cened with 
hemlock fioor boardS, and:heated by I:) team, w l th !j rows 
of 1 inch pipe extending acros8 one end and 18 feet a long 
each side. makin g about 1 .000 feet of p i p e .  I desire to 
have my stock dry faster; can I accompl ish t b i s  by ma­
king an opening in the floor of about 144 � q u a r c  inches , 
connec ting with a wooden chimney at cnd of building 
12 inches square and extendIng 3 fee t above the ro o f ?  

Would I t  b e  practicable t o  box I n  about 4 8  fee t i n  l e n g t h  

of the p i p e  along one s i d e  f o r  heating thc a I r  a8 it  c o m e s  
in '! A n d  w o u l d  th ere be any dra f t inwards by admitting' 
air from outside,  by an opening' at one end :j Or muat I 

run a tube down to the bottom of next room to secure 
a draft ? Will buch an arrangement supply th e room 
wi th sutllcient warm dry air, and also relIeve it  o f  the 
damp air by the first named arran gement I n  t he floor 
connecting wi th the wooden chImney ? A. Therc I s  " 
popular fallacy In conn ectio n with this .ubject of dry· 
ing by heated air, that needs correction. It is supposed 
generally that to dry anythtng we ha ve only to confine 
air in a close room and then heat i t  to a. certai n tempcr· 
ature, a.nd keep it so for an indefinite length of t ime . 
The true theory is as follows. and t h e  b e s t  s ucceE S iF. a s ­

s u r e d  w h e n  our pra cttce accords wi th i t : AIr baij t a o  
greatest capacity t o r  tt.bsorbing w a t c r  w h e n  cxyanued 
by heat of the sun or otherwise ; but when saturated,  i s  
Incapable of furt�er absorpti o n .  W h e n  I t  h a s  t n e  apJ 

pearsnce of being th e most dry, it is then much charged 
with w .. ter. and Is stili ab.orblng water from everytnlng 
it touches ; when It has, on the con trary, the appearance 
o f  being very wet and hnmld. It Is  not mnch charged 

with water and is  givi ng ot!' that which I t  Il Rs.  In regard 
to this case,  it is eviden t that by charglDg thc air In th e 
room with calori C ,  we prepare it f o r  the absorp t i o n  of 
wa ter .. a n d  so cause it to h a v e  a dryIng power u p o n  the 
stock ; but when It  I. fully satnrated w i t h  t h e  w c t e r  I t  
has t a k e n  up,  its  d l } ing power 1 s  oycrcomt> a n d  ito  ac­
tion is passive. It, ho wever, we drivc this air {;llt o. 
the room and take in fresh air,  w e  can ag a i n  expaud i t  
with heat. and again gIve I t  a drying power equal t o  It. 
capacity for the a bso�p t1on of water ; and thus })roceed 
more rap idly with the operation of drying the .tock . 
In stead, however, of havtng a con ttnuous curren t  P a- s ,", ­
Jng through t he drying r o o m ,  I t  w i l l  a n s w e r  as wdl to 
periodically open &1I the w1ndows for a sh ort tfme, and 

let the air be totally changed in the room ; then clof'c 
them, heat up again, and keep them closed for u period 
8ufHcient to fully saturate the air with water.  ThIS 
might be d" termined by the feeling of dryne ss 0,' hu· 
mldl ty which the all' pre.ents. not o pening t h e  windows 
un til the aIr appearB very damp ; and a few trials wo uld 
t:loon determine the lengt h of ti m e  best t o  w o rk wit11  
one volum e of air. 

D. C. B. asks : 1. CUll yon gin, me recipes 
for making trau spureu t colors ? A. I t  WIll be cheaper 
(j.nd more l::3a tisfactory for you to buy t h e m .  2 .  H o w  

c a n  I make a g o o d  tranHparent varnish for brasswork ? 
A. With copal a n d  alcohol.  

\V. D. asks : Where is the decpc"t artcsi:.n 
well I n  tbe world ? Wllat ls lts depth ? A .  The d e e p e . t  

artesian well  of w h i c h  w e  h a v e  s e e n  an account is at  
Louisville . Kentncky. It. d e p t h  Is 2 .0tiG f e e t  . 

G. aHks : 1 .  How shall I construct a lire es­
cape, t:luitable for a hdy traveling ? A. Try your inven­
tive skill.  2. H o w  shall I draw an oval ? A. See p. 209 
yol.  29. 

T. & H. ask : How can we make a j oint in a 
brass pipe, so that it  can be bent in a I'. y  dirt c t i o n ? \Ye 
have he en told of a knuckle joint,  b u l  no Q n e  k n o w s  
what I t  I s .  A .  T h e  joint consl. t s  of a ball  a n d  socke t . 
the latter being something more than a hemi�phere .  

G. L. H. asks : How can I construct a rain 
gag e ?  How c a n  I tell the amo u n t  of eYa poration ? A .  

T h e  rain gage ordinarily u s e d  cOllsis t s  of u. c} lindrlcal  
ve�sel having a f unnel·sha.pc d  covel' ,  i n  WhIch I b ere i s  
a very small hol e .  A glass t u b e  c o n n e c t e d  t o t h e  b o t ­
tom of the vessel shuwB the hlght of water.  In accu· 
rate opera.tlon s . i t  1 s  cust omary to asccrta,in t h e  evapo­

ration datly, usually in a separate vessel .  

J .  McJ.  asks : I� a house properly ]'od�leu 
for conductin g  ofr IigbtnJng, whtre t h e  rod i s  i a bl eued 

to the fin1als of the roof by means o f  c o p p e r W l T e  not 

Insulated ? A .  It is correct t o  attach t h e  r o d  ilnectly 

to the roof or buUdlng without in:;ulators. But D O  
building c a n  be s a i d  t o  be properly roddcd or protected 
agaln.t lightning. unle.s the lower part of the rod or 

terminal un der the ground I. made qui te E xtensive . 

The extremity of the rod should connect with m •• ses o f  

old i r o n ,  or i r o n  o r e ,  or coke.  or charcoal,  l a I d  i n  

trenehe • •  or the rod I tself .hould be elon gateu a n d  c a r  

rled ot!' one hundred or m o r e  feet from the bUil din g, anG 

put In connection with wat er,  if  possible . Th e particu ­

l a r  method of attaching t h e  Tod t o  t h e  nulldlng. wheth e r  

w i t h  or wi th o u t  insulators, I s  of f a r  less importance 

than t n e  termi nal arranyements o f  the rl)d. The golden 

rule for safety is : ' · Provide the largest po ssi ble ttL'eo. of  
conducting surface for the terminal of the r o d . "  

C. W.
· C. asks : 1 .  How can I mak(' the bes1 

black writing I n k ? A .  What Is the best b l a c k  111 1: Is 

orobably a matter o f  opinion ; but you wil1  find a good 

reciDe on p .  203, vol.  29 . 2. How can I make red t n k ? 

A. Dlseolve p ure carmine in caustic ammonta .  ::.: . H o w  

can I estima te the horse p o wer of a boner ? A. T h c  

tenn · I  horse p O Wf'r of a bolIer " 18  so i u d c ftuitc t � a t  w e  

cannot give y o u  a ny go o d l'ul e .  
' 

G. H. B. asks : Is rolled sheot zinc pure 
metal ? If composition . what arc t h e  proportI on. and 
Ingredlenl . ? A .  I t  ordi narily contains small  quanti·  
ties of lead and iron, a little Un n n d  caomiulll . a n d  
some times traces o f  arsenic,  c o p p c r ,  ca.rll'J Il ,  and s u I  
phur. 

J. L. H. asks : 1.  How can I relldily tin i ron 
rods }i ineh square Dnd from 12 to 18 l D c b e s l o n g ?  A. 
Cover the rods with murIate of zinc, and p u t  : h C Ul i n t o  
a t i n  bath . 2. What is t h e  process o f  electroplating',  

access being had to a telegraph hattery ? A .  You sl iould 
consult s o m e  s tandard w o r k  o n  the s 'luj ect,  3S ,we have 
not .pace for the det,Il. l n  the.e colnmn s.  

M. W. B. asks : What causes the l ight and 
dark .trlpe . on .. celllng. the light .trlpe. corre sponding 
with thp laths and jolot s. and the dark stripes with the 
space between ? A. The moisture in the wo od . 
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k d S k WI t I d 11' ght I' S best for per "Erfinder," St. Louis ,Mo . Please send your F. �f. S. asks : In the manu facture of gu F. . .  as �s : at wi remove In an • as s :  la co ore 
cotton, I s  the use o f  chemIca l l y  pure acids imper · fruU stains from paper, H o eD , e tc. ,  without i njuring the SODS to read by, an d  h o w  can I Impart that color to lamp name a n d  address . 
tlve ? A. N o .  The commercial acids are frequent y fabric ? A. For Ink, rub the spot with a weak solUtion chImneys ? A. B l u e .  It can be painted uver with a P. W. L. say s,  in reply to the query : " Ca n  
use d .  2. What proportion a n d  . tren gth 0 1'  acids s h o  d of oxalic acid . Fur fruit .taln., make a mixture of U t h i n  coat of Prusslan blue.  the four roots of t h e  foll owing equations be obtained : 
be used ? A. 105 parts by weight vf sulphuric acid at 6° lb. chloride of llme and S pints water, add 7 ozs. crystal· H. R. R.  asks : 1. How can a handsome x'+y =7, and y'+x =l 1 f' Certainly they can, and are as 
B . , to 50 part. of n i t ric a c i d  at 48° B. S. Is gun cott n IIzed carbonate of soda dl.wlved In 1 pInt of water. purpie color be made for druggl.ts' show bottles ? A. follows : x =2 and y= 3, 01' x = 3'131312+, and y = - 2·S05· 
an article o f  manufacture or commerce to any exte t ,  Mix thoroughly, al10w to settle. and pour off the clear Make a solUtion of p ermanganate of potash in distilled 118+ 
and has I t  been put t o  any practical use ? A .  It Is u \.d ltquid. This will remove frutt stains from linen . water. t . C a n  I make two differen t  colors tn t h e  same 

H. D. M. says , in answer to N. F. T., p. 128, for project i l e s , In tbe art of photography, and I n  o u .- J. F. asks : What is the correct theory bottle,  that Is, two colors that will  n o t  m I x ,  a.,  for In· vol . so : It I.  the .oot on the bottom o f  the kettle that gery. 4 .  Is there �my mechanical arrangement by which about the formatien of ice ? Does i t  form from t h e  bot. �tance, red a n d  green ? A .  Aqueous solutions alone prevents i t  from burning the hand. It will prevpnt i t  the electriC current o f  h i g h  tension can be reduced t o  a t o m  of the water or from vapor escaping a n d  congeal. will n o t  answer. Diss o lYe Borne s u lphate o f  li ickel f o r  only f o r  a short time, probably until N .  L .  T .  thinks i t  m o r e  volumi n o u s  o n e  o f  l o w e r  ten.lo n ? A. Yes. Ing o n  the top ? A. I t  forms at the top, by the produc . t he green, and upon thIs pour some 011 c olored with co. quit. boiling.  A bright bottomed kettle will burn the 
G. A. P .  says : I am running a grist mill !t o n , a t  the freezlng temperature, of Innumerabl e  crys' chl neal.  In.tant It  touche. the hand. 

wltb t wo .c t . of bevel gear., using about 30 hor.e p o wer .  tal., which Interlace one with a nother until at last there F. P. C. asks : Is there any sati sfactory way E. says, in reply to M. who askcd for a good 1 wl.h to throw the gears o u t  a n d  m e a bel t .  Will a 20 result. a .olld ma.s. o f  tes!tng adulteration of lIn.eed ot! with cotton .eed metal for model . : Melt 6 lb •. tea len d ,  7!; lb. U n ,  a n d " I nch bclt be sufilclen t , l f  It be driven from a four foot to 
W. H. W. M. asks : 1. Can sugar and sirup o:\ ? If s o ,  what ? A .  We are n o t  a ware of any reIla· lb.  an timony. This will b e  a goo d  . U ff m e tal. a n  eight foo t  pulley ? The belt will run 7<!'J fee t  per mln- be made from rag. and sawdust by the aId of .ulphurlc ble experIment. on thl. pOint. C on.ult some go o d  prac· . 

f h u t e ,  on u pright sh,fts. A. We thInk t he b e l t  will be acid ? A. Ye • .  2.  By p o urlng .lrup lnto the tea, the tea tical cheml.t . E. S. says , in further explanatIOn 0 t e 
hi h board q uesti on,  propounded by D . .M. A. (see p .  91 ,  vol .  l arge enough . W e  havc already gIven rnles b y  w c turns a black color; does l t denote that the .lrup l . made HT . savs '. I 11ave bougllt 100 square inches h Th '11 b d t i d I vv J 30): Let W and w equal the two widt s. en WI t h e  proper width of belt can rl e erm ne approx - from rags,etc.? WO Uld the action of.the acid tn the sirup of water, L O b e  taken from the race way under a 2 feet mar ely. operate o n  the tannIn In the tea,  and produce the black head. When the water is used ,  t h e  .urf.l ce In t h e  pond ( W'�W� ) �= the wirIth of the hoard at the dividing point .  

D .  N. C .  R. asks : About what size would a col o r ?  Will not good sI rup without acid a ffcct the tea and raceway l owers about 4 Inche . .  I f  I draw m y  w a · . 
(122+4') ' , bo iler requIre t o b e to run an e n gl nc 300 revolutions per In the same manner ? A. I t l .  more likely t h a t  there was ter through a 10 Inch .quare h o l e ,  h o w  d c ep mus t I put A pplication to your question : --2- " = (80)' = 8'9442 minnte, t h e  size o f  the cylfnoer bein g 5 tnches stroke and a trace of iron present,  which formed a tannate of iron my flume , so that I can ge t  my 100 i nches of water and S Inches dIamete r ?  A. It would probably require from and caused the Inky appearan c e .  Sirup manufactured no more ? A .  See article o n  . ,  FrIcti on o f  W ater I n  +. This formula is SImple, and applies to all eases. 

35 to 40 squore feet o f  efilclent heating surface .  I n  a proper manner wtll n o t  blacken tea . 3. The follow· Pip es," p . 48,  vol . 29. MINERALS, ETC.-Specimens have been re -
J. F. D. asks : How can I make small arti- Ing ls another test : Mix the sirup with a .olutlon of V. T. asks : How can I make a fuse that ceived from the following correspondents, and cles of India rubber ? Is there a b09k on the subJec t ? muriate o f  baryta. If there he any acid In the .Irup, It. will burn at the rate o f  about 2CO fe e t  per Dinll t e,  anrI 

A .  Hancock's " Manufacture of IndIa Rubber " will give pre.ence would be denoted by a wblte preCipi tate . ThIs that will  take lire at a t e m p erature o f  about 1100 o r  200' I'xamined with the re8uIts stated : 
you constderahle information on t h e  subj ect ; but p rob- Is reputed to be a sure t e s t .  I have tried the tea test 

FalL ? A .  Consult the s p ecificati o n s  o f  t h e  recen tly 
ably you w a ulll best acq uire the art by practical expe· myself, and I t  became of such a black color that I could 

p a t e n ted lire almms . not see the bottom of the .aucer. A. It Is true that a r i e n c e  at a manufactory.  .0lutIon of muriate of baryta will  detect t h e  sllghte.t J.  B. asks : How is a person aiIected by A. S.  S.  asks : Is this the correct way of find trace o f  .ulpburlc acld, and form with I t  a n  In.olubl e laughing gas ? Is I t  Inj u rI o u s ? H o w  Is I t  adml mstere d ? 
i u g  t ile actua.l horse p ower of a h I gh pressure stt:3m en· white compound. A. TaKen in moderate quantities, f t  exercises a strong 
g i Jl p. ? D i a.m e ter of cylinder 7 inches, length of stroke influence upon the muscles whfeh are brought into play 
1 � feet, rcvolutions per minute SO, with s team power on C. O.  E. asks : 1. How can I silver plate when there 10 laughter : but In la rger do.e., of li v e  gal-
Piston at GO lbs. per square inch, and allo,ying 1 i lbs. per i ron ? How can I make the best silver solution for iron? Ions and upwards, It produce s unconscio nsness a n d  i n­A. Wash In weak lye to remove grea s e _  D i p  into weak 
square ineh for fdetion : 7 X 7' ::::;49 X 5S�  = 28�6� .  The length aqnaforti8 to remove rust.  Scour w i t h  a ha.rd brush sensibility t o  pain. When manufactured from p ure ni-
of double stroke is 3 �  feetx 80 = 266�  X 28G6} = 764400+42017 and flne sand. Then, having fastened t o  a wire, dip In trate of ammonia, and washed by p a ssage through wa-

80!l! s trong n i tric acid and, 8M qUlckly as posstble, afterwards ter, solution o f  gre en vitriol ; and s o l u t i o n  of potash,  it 
= 18 42�11  horse power. A. The solution i s  correct for in the .tIver bath . This may be made by dissolvIng m ay be taken without danger by per.on. I n  good h ealth, 

sHver In p ure aq ua fortiN. AfterwQ.rd s a solUtion If administered I n  a proper m a n n e r .  It i s  breathed the !l s Rumed clata. 
of cyanide of p o tassium is added untn Dothfng more is thro ugh a stopcock whi c h  admits t h e  gas from t h e  bag 

S. ask, : 1 .  How thick would irC'n h3.\·e to t b rown down . The ltqul<l I s  p o ured ot!, fre.h water to t he l ungs, but .ends t h e  gas Is.uing frolll t h e  l ung; 
bp to w i thstand a pre3sure o f  80 l b s .  to the square inch? adaed a n d  pe ured oft' seyeral times until the cyan ide of out Into the atmosphere.  
A. It  woul d depend u p :> n  the form o f  t h e  vessel.  2.  I silver I s  well w a Shed from the aeid, and then Rolutton of I I h d f Illlve " sm a l l  steam engin e .  Bed plat e Is 1 > 7!;  long by 3 N. S. asks : 1, How can sea t " en s 0 
I n c h e s  wIde, w Ith a lO lnch wheel.  Cylinder I s 1 U  Incbes cyanide of potassium Is added until I t  I .  all dls.olved small gla •• tubes ? A .  U.e a blowp i p e .  2.  What I .  the 
dl" m e t e r  by 3 I n ch e .  s troke . What would b e  the horse again . A .Ilver plate I s  u.ed for the o ther pole o f  the proce.s o f  .lIver pIa tln g ?  A . See p p .  �99, 31 5 "  " 01 . 29 . • battery . 2. How can I get dIfferent coior. oj' gold by p o wer, wIth 30 Ibs.  of .team t o  the square I n ch and run- galvanic plating ? A. The process I.  too compl1cated to E .  C. M. as'.,s : 1. Are the Cornwall ( Eng­
nlng 81\ f M l t  as p o sslble without i nj ury t o  the engin e ? be pubUshed in these column s .  Consult a good Dook on land) tin mines the only ones tn the world ? A. 1\0 . 2 .  
A .  )llll t l pl y  the preRsurc o n  p l .  t o n  In p o u n d . ,  by .peed electroplating. S. How can I plate Iron with n ickel ? I. It true that on e has been discovereLl I n  CalifornI a ?  
o f  piston i n fee t  p e r  minute,  and divide b y  33,000. S .  A .  Make a bath o f  � lb. of the do uble sulphate o f  A .  Yes .  For answers t o  your other questioIls s e c books 
H o w  c :\n  I calculate where to drin the hole where the nickel and ammonia to a gallon of hot wate r. Us e  9. on me tallurgy, fre quently advertised i n  our c o i umns . 
s h aft goes thro ugh in the eccentric,  Sf) as to give t h e  Smee battery. The articles t o  b e  p l a t e d  requtre, a c ­right travel to the s l i d e  valve ? A . .Make th e  distance, cording t o  the p o we r  o f  the battery, from six to ten from ccnter of eccentric t o  center of hole,  half the hours,  but thc ave rage will  be elghhours. After belng travl'l o f  the valv e .  4 .  Wha t Ig  the best way t o  seat or plated .  t h e y  arc washed with h o t  w a t e r  n n d  pol1ghed o n  g r i u d  the s l t d e  valve so a s  t o  make I t  fi t  steam tight t o  a cloth b n ff  w i t h  crocus, rouge, Vienna l1me, or other the cyl i n der ? A .  U se a scraper to face o ft'  the valve polishtng powder, and o i l .  Two points must be a t .  u ll d  fleat.  5 . What i s  t h e  b e s t  polish f o r  I r o n  castings tended t o : 1 .  T o  have the solUtion always k e p t  neutral ; which are tolerably ,mooth ? A. Fine cmery will an· 

2. to clean the Iron p erfectly, whIch may be done with swer well for the Iron. mUriatic aci d .  
\V. L. P. asks : 1 .  Who was the engineer 

o f  t h e  Snez canal ? A .  Ferdinand de Lesscp • .  2 .  What 
I s  Its  iength, breadth ,  and depth ? A .  About 100 miles 
long,  SOD feet wille a t  the t o p ,  100 t o  150 feet wide at the 
ho t tom ; averagc dep th 24 feet.  S. In what years was It 
commcnced a n d  completed ? A .  Commenced in 1854, 
lLn (l completed in 1869. 4 .  What was its CORt ? A. About 
n ln c t y  million d o llar • .  5 .  Does I t  pay ? A .  It paYi Its  
expen.e.,  but has n o t  yet vlelded anythIng t o  It. origi­
nal shareholders. S e e  p .  119,  vol . 80 . 

C. W. A. asks : 1 .  How many grains of 
chloride of gold WIll a given n umber of grains of me ­
tallic g�ld make ? A. This 1. found by Ii .. t adding to­
gctt�'c r the combt n i n g  weigh ts of chlorine and gold, and 
d l vlLllng thc resnlt by the c o mbining weight of gold 

231'5 
alone. Thus CI=35'5, Au = 19G, A u  CI=231·15. 

196- � 
l ·IS+. Therefore one grain of metallic gold will make 
l ' l g +grains of chloride of gold. 2.  Are iodide and bro­
mide of p o t assium s o l nble In a m i x ture of eq ual por­
tions o f  absolute alcohol and ether. 8u,/ph . com .  to 
t h e  extent o f  6 or 10 gratns t o  the o z .  o f  the m1 xture ? 
What Is t h e  proces . ?  A. Thl. I. a question which you 
can determine by e xperImen t .  AgItate the p o wdered 
bromide o r  i o dide i n  the mi xture o f  alcohol and ether, 
carefully applying heat i f  necessary, 

E. R 'V. asks : What two substances, ele­
m�nts o r  comp o u n d s  (ice and snow excepted) possess 
t h e  lcast a mount of frIction when brought Into contact 
with h ard substances ? A .  It i s  n o t  possfble t o  answer 
this q'lestlon tn its present very general form, because 
i t  t IS  necessary I n  the nrst pla.ce to kn'lw how t h e  B ub­
stances sre to be brought i n  contact, and secondlY,what 
t h e  hard Bubstan ces are, for mnch depends upon the 
adaptatIOn of luby 1 c 'l. t i ll g  materials to the circum· 
stances under which they are t o  b e  used. The softer 
gren.s �s.  as 011, ho�'s lard, e tc . ,  dlmlntsh the resistance 
nn tl c r  smal l pressures morc than under high pressures. 
T il e  ha rder greases, as tall o w ,  soft soap, and mixtures 
o f  grease and p lumbago , p r o duce less effect with small 
preRRurcs than with large o n e s .  

.J . H. S.  asks : W hat do the words sin. , eos . ,  
B n d  t ll n g . ,  and the s l � n  ;S, in algebra mean ? A .  Sin . 
= sine of an nrc or angle. Cos. = cosine. Tan. = t.'lngent. 
;S = the si6'n ot the summ:ttiyc, nnd means:that terms of a 
serio3 are to be added tog-ether. Thus ::S (x)= sum of all 
the t'Jrms of thc series of this g'cneral form : x+x'+x" + 
xll/+ etc. 2. Would it bc profitable to construet a winged 
steitm valve, so as to givc the engine p o w e r  from the 
val ve instead of requiring power from the e ngin e t o  
.. u n  it ? A .  As we understand t h i s  question, I t  w o u l d  be 
very pro U t a b l e ,  I f  I t could be don e .  

L. P. C .-For repl ies concerning the as­
Signments you m e n t t o n  s e n d  your addreps to :Munn & 
C o . ,  a n d  s e n d  t e n  dollars . 

S. M. �I. asks : Is there an instrument by 
wh ich any m i n era.l of valu e  I n  o r  under the ground may 
be f , und ? If there I. anything of the kind that you 
k n o w  of, ple<lsc i n form me. A . , The presence of I ron 
orCR below the surface o f  the ground call hi  many CtL'3es 
b e  det '.!rmined b y  a magnetic n e edle ; but t h ere is n o  In­
s tr u m e n t  for IndicatiHg o ther metals. 

G. S. D. asks : Is a process by which milk 
can be preserved for severlll weekS, the cream separat 
ed and ch urned at convenience tnto an extra quality of 
butter frce from I ncipIen t  ranCidI ty, therefore little 
pronc t o  dcterloratlon, patentable ? A .  Probably It Is.  

E. L. asks : How or where are the wires 
concealed o r  p u t  out of sigh t In connecting an electric 
l I ilrglar alarm with t h e  doors and windows of a dwell 
l n g  house ? A. III new houses, the wires are frequently 
;>l .ced behInd the pla. terlng. But ordinarily they run 

l o ng the ba.e board. o f  the .. partment • .  

A. B. C. asks : How can I make a cheap and 
efilclent Induction battery for medical usc ? A .  By 
wra p ping a coil of stout Insulated wire around a core of 
soft Iron, li n d  connecttng the ends of this wire with 8 
galvanic battery. Around thl. coil another coil  con­
Sisting of fine insul ated wtre i s  wrapped, and o f  much 
greater len gth. The e n d s  o f  this wire are the. poles t.o 
be used. An arrangement like a toothed wheel must be 
introduced somewhere f it  the cIrcuit , f o r  making and 
breaking the connection. 

D. B. W. says : In the SCIENTIFIC A)[ERI­CAN, December 8,1878, I find a reci pe for mak i n g  a rubber 
cement by dls.olvlng rubber I n  benzin e ,  which fall. to 
work: ; the rubber noes not dissolve. Can you tell what 
t h e  difficulty 1 s ?  A .  Try pure unvulcanfzed ruober a n d  
s t i r  the Ingredient. w e l l  together freque n tly, w i t h  a 
sUck or knife. The benzIne mu.t Oe hIghly rectified and 
pure . Sulphide of carbon Is also a soly€'nt of rubber. 

E. B. asks : Is there a s ure and 8imple test 
for dl.tlngulshlng between genume and artilldal but. 
ter ? A .  There are sure tests, but they are too compl1 .. 
cated for any one but a practical cheml.t to apply. For 
answers to your other questions, consult a stationer. 

H. W. J. says :  1 .  I wish to make a tele­
scope with a four lnch lens, 72 inches focus. Wha t  mUtlt 
be the .Ize of my eyeplece ? What can I .ee with .uch a 
tele.cope ?  A. You can apply an eyepiece of o n e  Inch 
focus; but unless t h e  object glass be achromatic you 
cannot employ the full a perture , nor In any cal&e have a 
very satisfactory lield of view. 2 . How c a n  I poll.h ar. 
tlcles thnt I have .Ilver plated, a n d  how many Callaud 
cells wtll b e  nece .... y ?  A. You can ,poll.h silver with 
line chalk, appIle" w I t h  chamol, leatber or a .oft wool 
en ra�. For plating a fe w small o bjects,  one o r  two 
cells are suffici e n t .  

P. H.  M. asks :  Is the ('au�e of the exist . ence of the Gulf stream known ? If s o ,  what fs i t ?  A. 
Itls cau.ed by the '>eatlng of the waters of t h e  Atlan tic 
ocean under the equator, which makes t h em lighter,and 
causes them to f!')w over t h e  t('P of the water lying to 
the n o r t h ward, this water fiowlng In below t owards the 
equat or. 

1<'. C. B. asks : I s  there an�" process to re­
stol'e lJJackberry wine o r  any other l i q u i d  that haR be­
come musty by putting i t  In a musty barre l ? A .  Musti­
nes� in wine,  It Is satd, may freq uently be remo,·ed by 
vlolcntly agitating the wine for .ome time with . l ittle 
coarsely po wdered charcoal, freshly burn t ,  o r  even some 
.Hce. of bread toa.ted black. A little brul.ed mu.tard 
seed Is occasionally used for the snme purp ose.  

E. S. M. says : I am about to construct a 
reflecting telesco p e ,  the mirror being formed by silver 
chemIcally depo.lted upon glas8 . Can you give m e 
some reCipe for R. solution to deposit the silver tn a 
proper form ? A. There are various methods of de ­
positing s lIver upon glas. . Here I. o n e  which you may 
make avMlabie by practice : A .olutlon o f  gun cotton 
In cau.tlc pota.h I. added to & s olution of n i trate o f  .n. 
ver, followcd by sufilef ent stro n g  l1quor o f  !lmmo n i l  to 
redl.solve the preCipitate . The resuitlng argen ttterou. 
Hquld Is applIed to the gla.s which I. then .lowly heated 
over a water bath until etrerve�cence ensues and the 
deposit o f  snver I. complete . L e t  a cheml.t prepare 
the solutIon of gun cotton, which requires care In hand 
lIng. 

G. E. R. asks : \Vhat substances are used 
wi th extract of logwood t o  make a cheap red color ? 
A. In a decocti o n  of three pounds sumac, the goods 
are .teeped over night, and then spirited at 2° Twaddle ; 
w a.h and work through a ( ecoctlon of three pounds 
Lhna wood and one pound logwood for thirty minute., 
then raise with a gill of red .plrlts ; work for t!fteen 
minutes more ; wash out and finish. 

'V. R. asks : 1 .  How many figures denote a 
billion , and how many a trillion ? A. A billion 1 . 1 ,000,. 
000,000,000. A trillIo n  I. 1 ,000,000,000.000,000,000 .  2. Has 
the earth two revolutions,  o n e  o n  its axis,  t h e  other 
roun d the sun ? A . The earth rotates o n  i t s  axis,  a n d  
revolves r o u n d  the Sun . 3.  Is t h e  sun t h e  center o f  t h e  
solar system ? A .  Y e s .  4 .  A r e  t h e  stars i n h a b i t e d ? A .  
Nobody knows. The approximate constitution a n d  con· 
dltion o f  many o f  the star. h a s  been determi n e d  by the 
spectroscope, and the results show that none t h a t  hayc 
y e t  been examined present the conditions necessary to 
sUl'port human Ufe . For example. our moon I s  found t o  
be without w a t e r  or atr and i ntensely cold.  saturn a n d  
J upiter are red hot.  I t  I .  t h ought . o m e  of the m o o n s  o f  
t h i s  p l a n e t  m a y  p os.lbly b e  Inhabi te d .  

F. H .  S. says : 1 .  I want t o  cast a small 
steam engine of bras s :  wha.t Is the composition that 
the foundert cs use to put i n  their t!ssks ? CJln I melt 
brass i n  a common stove ? A .  A good composition It� 7 
lb •. copper, 3 1b •. zinc, 2 1b •.  tin.  Probably you will lind 
a forge better for the purpose . 2 .  How much power 
would a n  engine cyli nder 1 7!;x4 Inche. , w I t h  10 lb • .  0 1  
s t e a m  have , and a l s o  with SO I b s . ?  A. See a r U c l e  on 
' ' In(licattng Steam Engines," page 64.  vol. SO. 3 .  Would 
a crank do Instead o f  an eccentriC for t h e  slide val v e  't 
A. Yes .  4. Can you recommend me a good book o n  
moldi ng brass, a n d  o n e  o n  t h e  steam cng1 n e ? A .  Byrne's 
, Practical Metal Worker's ASSistan t , "  anLl Bourne 's 
" Catechism of Steam t h e  Engi n e . "  5. How thick H h o uld 
a small boIler (a bout 2 feet x 1 f o o t ) b e  to withsta n d  a 
pre •• ure of 10 I b s .  and al.o one of SO lb •.  ? How thick 
would brass have t o  be ? A .  SufHcient data n o t  s e n t .  6. 
How does a steam gage tell the pressure i n  a boL e r ?  
Mu.t tho p i p e  leading to t b e  gage be o n e  Inch ? A .  The 
gage I s  so graduated that a pressure o f  1 1b. per squa�e 
Inch gives a corresponding IndIcatio n .  The size o f  thc 
connecting p i p e  m ake. n o  difference. 

G. ::S-. K. says :  'Ve wish to heat a factory 
(SOx80 feet and tour stori e s  blgh) with exhau.t .team 
and are advised to put in·4 Inch tin pipes, o n e  tier in each 
room, painting taose where the moat heat Is wanted 
some Ught color, and where less heat 1 s  wanted, a dark 
color. win this answer as well as Iron p i p e s ? 'Vhy 
will tbe tin pIpe radiate heat when valnted ? A. A tin 
o r lron s urface covered with la.mpblack radiates morc 
heat than t b e  plain metal. When coated with white 
lead , i t  ra.di ates about tb e same amount o f  hea t .  Tin I s  
a fajr conductor of h e a t ,  h a v i n g  a b o u t  o n e  t h i r d  o f  the 
condnctlng Dower o f  gold.  

C. V. asks : I f  an engine crank pin sudden ­
ly breaks,  thereby destroyi n g  t h e  connection between 
piston a n d  crank.haft,  wbat will follo w ?  A. The pis·  
ton wouid .trlke agaln . t  the cyli n d e r  h e a d ; a n d  If  the 
latter be n o t  strong eno ugh t o  resist the blow, I t  would 
be broken. 

A. O. B. says : In answer to a correspondent, 
you Ray that i t  eyestones are not alive . "  I t h ink s o  too, 
bu t  would Hke t o  k n o w  why they move about when 
placed in strong vinegar . A. We suppose i t  I s  o n  ac­
count of the generation of carbonic aci d .  For answers 
to your other q u e � t i o n s ,  see " Friction o f  Water in 
Pi pes," p . 48, vol . 29. 

E. saYR : I haye a double acting engine of 
one nominal horse power, speed SOD revolutiolls p e r  m i n ­
u t e .  What would b e  the proper width o f  b e i t  t o  con.  
nect engIne to line shaft ? A. ProbaOly about an inch . 

W. H. G. asks : Why is it that oxygen and 
hydrogen , w h e n  m i x e d  i n  certain proport i o n s  and i g n i ·  
te d, e xp lode ? T h e  product I s  water, b u t  d o e s  n o t  a n  
expans ion take place ? A .  W h e n  t h e s e  gases unite,  t h e  
volume of t h e  comb1nation I s  m u c h  l e s s  t h a n  t h e  origi ­
nal volume of the gases ; so that a vacuum is produced, 
Into which air ru.he. with grea t  rapi d i t y .  

P. O. T. asks : Will a leaden ball,  if  thrown 
Into the .ea.  sInk to the bo ttom ? If n o t ,  why n o t ? A. 
Yes.  2. What Is the depth of the deepe.t sea .ound­
I ngs ? A .  Abont 30,oeO feet. 

H. T .  L. asks : Is there any chemical com­
pound that will n n l t e  wi th or dl.solve the albumen o n  
albumenlzed paper ? A .  If the albumen I s  that o f  t h e  
white of egg., I t  may b e dls.olved I n  " l c e h o l  con taini n g  
R l I t t l e  alkalI In solution, 

J .  A .  S .-Roun d e d  fragme n t s  of quartz, t h e  one o f  a 
yellow color being ferruginous quartz. 

J .  C . -Tbls product a p p ears t o  b e  a faf r 'peclmen of 
iard . To determIne w h c ther it  Is  adul terated or not 
will require a chemical analyst s .  Lard 011 i s  a commer­
cial proLluct and burns well I n  lamps If the wIck tube 
be kept c o o l .  It Is chiefly obtaIned a. a .econdary pro­
duct i n  the manufacture of stearin.  

S .  B . -The ,hlnlng part Icles are mIca and are mixed 
with roun ded fragmen"s of quart.z.  

�I . M c K . -It I s  white sanll of .uperlor qualIty, and i. 
usefUl for making gl!l s � .  

COMMUNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC AMERICAN 
� cknowledges, with much pleasure, the re 

ceipt of original papers and contributions 
upon the following subj ects : 

On Healing \Vounds by Charcoal , etc. 

By P. 

On American Inventions in Europt' .  B y  

H. S .  
On Pavements . By S. S.  
Oil Detecting Gold and StIYer in the Eart h .  

B y  li .  
O n  the C u rvature of the Earth. B y  ( j  . E .  \,, : 
On the 'rhou�and Feet Tower. By E. C. M.  
On A merican Silk Manufacture. By H. C. F .  

Correspondent8 1n different parts o f  t h e  country ask : 
Where arc c o t t o n  s e e d  lint(>rs s ol d ?  Where can the 
seed anrl cuttings of sumac be obtai n e d ? Who SCUll 
machines for maktng broom handle s ?  'Y h o  makes th e 
best clotlI e s  wringt>r ? Who makes waterproof gloves, 
for usc t n  handling strong lyes, e t c . ? Who makes a c i ·  
d e r  press that w i n  gpt f o u r  gallons o f  elder from a 
bushel of ap pie. ? Maker. of thc above article. w i l l  
probably prumotp t h e i r  l n terests by 1t.uvertlsing, i n  r e o  
ply, in the SC[ENTIFIC A:'lIERICA.."'i. 

Correspondents '.vho wr! t e  to ask the address of certain 
manufacturers; or where specified articles are to be had , 
J,lso those hA.vhJ.g goods for sale, or who want to find 
partnefli , should send with their communicati ons an 
amount sUfHcfcnt to cover the cost of publ1catlon under 
th e head of U Busine�s REd Personal," which 18 specially 
tievoted t o  such enq ulri c!'C . 

rOFFICIAL.] 

Index of Inventions 
FOR WHICH 

Letters Patent of the United States 
WERE GRANTED 1:'< THE WEEK ENDING 

February 10, 1874, 
�m EACH BEARING THAT DATE. 

[Tho.e morked (r) are rel •• ued patents . 1 

Abdom1 nal support er, �I . S. Larned . . . . . . . . . . . . . . .  14i,275 

Air, navigating t h e .  S. Franci" . . . . . . . . . . . . . . . . . . . . .  147,252 

Air, cooling, J. Pa.ri s e t t f'  . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ·17,281 
Axle cUp, J. 1 '·cs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,'.;:68 
Bal l ear,  P. Miles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 -17,343 
Bale tie, J .  W. Hedenberg . . . . . . . . . . . . . . . . . . . . . . . . . . 147.262 
Bale t i e ,  cotton, H. Estes . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,380 
Bale tie, cotton, H. Estes . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 ';.381 

Balc tie, c o tton, J . E . Lea . . . . . . . . . . . . . . . . . . . . . . . . . . 147:':70 
Barre l hoop,  L.  Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-l 7.2St 
Basket ,  H .  C. JOlle� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1·:7 ,328 
Basket former, A. F.  S c o w ,  (r) . . . . . . . . . . . . . . . . . . . . .  5.71)'; 
Bed botto m ,  T .  S . •  Jadd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147 ,S30 
Bed bottom .trcteher, II . D. Goldsmith . . . . . . . . . . . 147 .31 9 
Bcd, sofa, J .  F. Birch&rd . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.35�. 

Bell, sleIgh , A. H.rrl.oll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IH,25� 

Belt clamp, M i n n ich & Lohnes . . . . . . . . . . . . . . . . . . . . .  H7,·U!I 
Blackboard, F. G. Huut . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l-J7,2(; 

Blasting, G .  Frfsbee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H7 ,'dj·1 

Bla.tlng pIng. G. FrIsbee . . . . . . . . . . . . . . . . . . . . . . . . . . . 147.253 
DotIer flue, steam, C .  B.  Stllwell . . . . . . . . . . . . . . . . . . . , 47,4·Hj 
B .. )f]er, sectional Rteam , J .  H arri son, Jr . . . . . . . . . . . 14.'j,:�91 
Boiler, sectiona l f:tt 'om, E. B. JucKet . . . . . . . . . . . . . .  147 • .JC5 
Boller, s t e a m ,  M. \V. Shapley . . . . . . . . . . . . . . . . . . . . . .  147,437 
Botler sn.fety valve, E. F. Sterle . . . . . . . . . . . . . . . . . . . 14i ,,�92 
Bolt threading m a c!J ine,  A. Wood . . . . . . . . . . . . . . . . . 147,462 
Book blnd!nf!, C .  S .  �Iurph.\· . . . . . . . . . . . . . . . . . . . . . . . .  147,422 
Bo o t  h e e l s ,  molding. Simonds & Emery . . . . . . . . . . . 141 ,288 
Borlng machi n e , G .  W. �l c(Jrpady . . . . . . . . . . . . . . . . . .  147,339 
BORom pad a n d  p r o t e c t or, J. E. Hodgk i n �  . . . . . . . . .  141,26-1 
Box for tran sporting egg.;: , e t c . ,  H .  A. Knigh t  . . . . . 1 <17,332 
Box, l etter, J. D. Stewart. . .  . . . . .  . .  . . . . . . . . . . . . . . .  1·17.·145 
Brush and mop holder, M. ,J . A. Kenne . . . . . . . . . . . .  H'i,S::H 
Brush, hat, F. lIt ck m !} n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.393 
Brush , marklng, E. W. H i t chIng . . . . . . . . . . . . . . . . . . .  147,394 

BrUSh, tooth, J. G. La. F o n t e  . . . . . . . . . . . . . . . . . . . . . . .  147,410 

Buckl e ,  harness.  B. D . . Jessup . . . . . . . . . . . . . . . . . . . . . .  H7,404 
Buckle, suspender. H. A. lIouse . . . . . . . . . . . . . . . . . . . .  147,525 
Burial casket, M .  M . & S .  G .  Herflman . . . . . . . . . . . . 147,�63 

Burner, gas, C. C. Bi n gham . . . . . . . . . . . . . . .  _ . . . . . . . . . 147,2;)·1 
Butter pack age,  F .  A. I .. ane . . . . . . . . . . . . . . . . . . . . . . . .  1"j,�74 

Can. 011 .  K. K ittoe • . . . . . . . . . . . . . • . • • . • • • • . . . . . . • . . . . .  147,2 
Car ax l e .  G. W {' t f m ore . . . . . . . . . . · . . . . . . . . . . . . . 
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Car brake, N .  Klrchrath . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.407 
Car brake, atmospherIc,  H. E. Marchand . . . . . . . . . .  147,416 
Car brake, hydraulic, T. McBride . . . . . . . . . . . . . . . . . . 147.SS8 
Car eoupllng, W. C. T.  DavIdson . . . . . . . . . . . . . . . . . . .  141.809 
Car coupling. J. X. Pease . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.428 
Car couphng, W. Stiles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,850 
Csr, dumpIng, C. C. P. Me}er . . . . . . . . . . . . . . . . . . . . . . .  141,341 
Car. street, C. M. Murch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,421 
Car ftre extlngnl.her, W. L. Drake . . . . . . . . . . . . . . . . .  141,248 
Car water closet, Brown & LatImer . . . . . . . . . . . . . . . .  141,363 
Carhureter, Davey & GrIswold . . . . . . . . . . . . . . . . . . . .  141,244 
Carbureter, J. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,256 
Card. photographIc vISiting. T. T. SmIth . . . . . . . . . .  141,289 
C arrIage. G. H. & E. Morgan.  (r) . . . .  . . . . . . . . . . . . . . .  5.761 
CarrIage. child'., H .  D. Amhler . . . . . . . . . . . . . . . . . . . .  147.854 
CarrIage curtaIn, A. H. Tuttlebee . . . . . . . . . . . . . . . . . .  147.450 
CartrIdge creasIng Implement .  W. B. Hall . . . . . . . .  147.821 
Ca.tlng .eals. machIne for. H. Holt . . . . . . . . . . . . . . . .  141.895 
Chamber .ea:. G. H. BlaIr . . . .. . . . . . . . . . . . . . . . . . . . . . . .  147.360 
Check •• etc . • preventing alteration of.E.J.FI.cher 147.882 
Churn. rotary. C. M. Oliphant . . . . . . . . . . . . . . . . . . . . . .  141.844 
CIgar lighter. ga •• H .  Krnger . . . . . . . . . . . . . . . . . . . . . . .  147.409 
Clamp for mo.qulto net. W. M. WhIte . . . . . . . . . . . . .  147.�98 
Claw har. D. Fer.nback . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.25 1  
Cloth cutttng machIne. A.  Warth . . . . . . . . . . . . . . . . . . 147.453 
Cloth mea.urlng machIne. T. M. Brlntnall . . . . . . . .  H1.2:l5 
Cloth spongIng machlue. J .  W. Damm.rall . . . . . . .  147.24g 
Clothe. pIn machIne, H. & E. W. Locke . . . . . . . . . . . .  147,2;1 
Coal.  etc . • loading. C .  W . Hunt . . . . . . . . . . . . . . . . . . . . . .  147.400 
Cock. etc . • • tsam. J .  P. Connell . . . . . . . . . . . . . . . . . . . .  141.240 
Cotton gIn. I. F. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147.864 
Dental plate and teeth. R. E. Burian . . . . . . . . . . . . . .  147.869 
Digger. etc . •  q uaCk, L. W. DIckerson . . . . . . . . . . . . . . 147.2t5 
DI.lnfectlnl\' apparatu •• J. D. C. Outwater . . . . . . . .  147.425 
DomInoes. J. W .  Hyatt. Jr •• (r) . . . . . . . . . . . . . . . . . . . .  5.760 
Door check. J. S. Ryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U1.4:l4 
Drtll. rock. S. Inger.oll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.402 
Eave. trough hanger. Jones & Evan . . . . . . . . . . . . . .  141.329 
Elevator, G. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.411 
EngIne for rock drtll  ••  el c ••• team.S. Inger.oll. el al. 147.403 
Explo.lve compound. C . Dlttm�r. (r) . . . . . . . . . . . . . .  5.759 
Felting material from wa.te. J. F. Greene. (r) . . . .  5.163 
Felting material from waste. J. F. Greene, (r) . . .  5.764 
Fence. S. B.  Tinkham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,449 
Fire arm. breech loadIng. E .  Whitney . . . . . . . . . . . . .  147.451 
FIre extIngnlsher. W. L. Drake . . . . . . . . . . . . . . . . . . . . .  H 7 ,249 
Fire extlngul.her. chemIcal.  J. H. SteIner . . . . . . . . . 147.442 
FI.hlng reel . C. W . MacCord . . . . . . . . . . . . . . . . . . . . . . . . 147.414 
FruIt ma.her and .Ifter. C .  S .  Bncklln . . . . . . . . . . . .  141.301 
Fruit picker.  A. W. Overho1.er . . . . . . . . . . . . . . . . . . . .  141.426 
Furnace. etc .• E. S. Wheeler . . . . . . . . . . . . . . . . . . . . . . . .  147.456 
Furnace. hot a1r, W. S. Stevenson • • • • . • . • . . • • . . . •  147,444 
Furnacc. tyre heating. Sax & Kear . . . . . . . . . . . . . . . . .  1 47,287 
Furnace. waste ga •• P. L. Weimer . . . . . . . . . . . . . . . . . 147.455 
Furnace casing. J. Magee . . . . . . . . . . . . . . . . . . . . . . . . . .  147 .277 
Game board. Dahmer & Klein . .  . . . . . .  . . . . . . . . . . . . .  141.816 
Game board. O. H. Richmond . . . . . . . . . . . . . . . . . . . . . . . 147.tJ1 
G a .  cigar lIghter. H. Kruger . . . . . . . . . . . . . . . . . . . . . . . .  147.409 
Gate. automatic. W. W. Gilbert . . . . . . . . . . . . . . . . . . . .  147.818 
Gearing. expansI on, L. P. Hoyt . . . . . . . . . . . . . . . . . . . . .  147.81)8 
GIBss letters. mold for. T. H. Banks . . . . . . . . . . . . . . . .  147.302 
Goods on bla •• cutting, G. Moore (r) . . . . . . . . . . . . . . . 5.156 
Grain for starCh. etc . •  treating. Adams & Simonin 147.853 
Grate and a.h .Ifter. G. W. Pettit . . . . . . . . . . . . . . . . . . 147.341 
HaU • • prevcntlng reverhelatlon In.  J. P. 'raylor . . 141.294 
HBmmer, claw, D . W. Parker . . . . . . . . . . . . . . . . . . . . . . . .  147,427 
Harne.s saddle. J. F. Knorr . . . . . . . . . . . . . . . . . . . . . . . .  147.4� 
HaT\·e.te�. J .  C .  Crawford . . . . . . . . . . . . . . . . . . . . . . . . . . 147.242 
Harveoter. J. D. Martin . . . . . . . . . . . . . .  : . . . . . . . . . . . . . .  147 ,836 
Harvester. hinder attachment. W. C .  Dentler . . . . .  141.310 
Harve.ter. binder platform. A. Elijah . . . . . . . . . . . . .  141.878 
JIasp fasteller. W. H. Hart . . . . . . . . . . . . . . . . . . . . . . . . . .  147.260 
Hog pen.  P. B u rke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.806 
lIog rlnglng plnchers. J. Burger . . . . . . . . . . . . . . . . . . . . 141.567 
Hoop sklrt . G .  W. Huhhell . . . . . . . . . . . . . . . . . . . . . . . . . . 147.399 
HorseShoe, J . •  Torey . • • • • • • • • • • • • • • • • • • • • • • . • . • • • • • • • •  147,2il 
Horseshoes, bar for. Carruthers & Ru •• ell . . . . . . . .  147.871 
Horse.hoe for marshy ground. Mllhury & King . . .  1 47.342 
Horse.hoe nan mach l D e .  Whysall & Merrick . . . . . .  141.458 
Hors ••  hoes. cal l< for. G. McGregor . . . . . . . . . . . . . . . . .  147,417 
Ho�e coupllnl'. E. B. Jucket . . . . . . . . . . . . . . . . . . . . . . . .  141.406 
Indlcator • •  tatlon. D. H. Close . . . . . . . . . . . . . . . . . . . . . .  147,008 
Ink ln the form of pa.te, J .  B. F . . Jlld . . . . . . . . . . . . . . .  U7.8'l4 
Ink.tand. E.  M. Dlckin.on . . . . . . . . . . . . . . . . . . . . . . . . . .  141.216 
Jack. llftlng. C.  D. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  147.440 
Knitting machine. T. Col tman . . . . . . . . . . . . . . . . . . . . . . 14',8j2 
Lamp extlngul.her. S. Stern . . . . . . . . . . . . . . . . . . . . . . . . 147.448 
Latch. gate .  C. Bartlow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147,287 
Leather, etc . ,  waterprooftng, H .  Martyn . • . . . . • . . .  147,837 
Leather • •  tutllng. J. A. Enos . . . . . . . . . . . . . . . . . . . . . . . 147.819 
Lellglng8. G. M. Gern.hyn . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.885 
Lock. bag. J .  L. Skinner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141.439 
Lock case • • • ecurlng cap plate. to, J .  Hamill . . . . .  147.25� 
Lock. permutatIon. J. G . O·Nelll . . . . . . . . . . . . . . . . . . .  147.345 
Locomotive head light, or. S. Ray . . . . . . . . . . . . . . . . . .  147 .. 188 
Loom harness, T.  Clegg • • • . . • • • . . • • • • . . • • • • • • • . • • • • •  14'1,238 
Loom weft .toP. I.herwood & Nuttall . . . . . . . . . . . . . 147.:!2'7 
Lounge, extenSIon, C. Streit . • • • . . . . • • • . • • • • • • • • • • •  147,.147 
Marble. etc., removing .talns from, H. H. Elliot . .  147;,50 
Mattre •••  T. Burdick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147.366 
Metal fa.tenlng for leather . E .  P. Rlchard.on . . . .  147,4S0 
Mill . grinding. PlIllllppy & EI.er . . . . • . • • . . • . • • • • . . .  147 .4�9 
MIxIng and .lttlng machine, M. Von Belllt . . . . . . . .  147,296 
Nut 10c k . A. B. Buell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141.305 
Nut lock.  S. T. Lamh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,273 
Oller for machinery. O. H. Warren . . . . . . . . . . . . . . . . . 141.452 
Ore wa.ber. D . Zelgler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.464 
Pall. dinner. E. Snape . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.290 
Paper. machine for coloring. C. Wolmuth . . . . . . . . .  147.800 
Paper, corrugat1ng, H. D. Cone . . . . . . . . . . • . . . . • . . . •  14':',289 
Peg cutting machine. Bacon & Sawyer . . . . . . . . . . . . .  147.856 
Pen. fountain, D. L. Latourette . . . . . . . . . . . . . . . . . . . .  141.3� 
PllOtograrb!c vl.ltlng card, T. T. Smith . . . . . . . . . . . 1 47.299 
Pianoforte. C. E. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147,285 
Piston rod adjuster. D. Bly (r) . . . . . . . . . . . . . . . . . . . . . . . 5.758 
PItman. J. F. Seiberling . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 17.436 
Planers. feed roller for. L. P. Hoyt . . . . . . . . . . . . . . . . .  117.397 
Planter, com. R . S. Hazen. Sr . . . . . . . . . . . . . . . . . . . . . . .  147.392 
Plow. J. C. Bidwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.288 
Plow. whecl. I. B. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,320 
Pot. co1l'ee. W. S. B1al.dell . . . . . . . . . . . . . . . . . . . . . . . . . .  147.a61 
Pot tllter. J. Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.255 
Potatoe ••  as.ortlng. D. A .  & A. B . Banker . . . . . . . . .  147.801 
Pres ••  J. W. Fie l d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141.317 
Pr� ••• cotton. M . Hn •• ey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141.826 
Printing pres •• reciprocating, J. F. HallenbeCk . .  147.257 
Privy hou.e. J .  Holt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,266 
Pulverizer. J. Fergn.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1" 1.316 
Punller, mlddllng •• H. T. Greenleaf . . . . . . . . . . . . . . . .  147,8SS 
RaIlway ran jOint, A. John.on . . . . . . . . . . . . . . . . . . . . .  141.210 
Rall way slgnal. Hopkin. & Norton . . . . . . . . . . . . . . . . .  147.896 
Railway ticket cutter, J .  Tregurtha . . . . . . . . . . . . . . . .  141,295 
Rail way tlcl<et holder. etc., J. K. Macdonald . . . . . .  141.278 
Railway •• removing 1HI0W from, W. Bu.h . . . . . . . . . .  147.8(1j 
Rake. horse hay. A. Rlckart . . . . . . . . . . . . . . . . . . . . . . . . .  141.4lI'l 
Razor .trops,paste for. C. M .  Eghert . . . . . . . . . . . . . .  147.815 
Regl.ter. etc . •  hotalr. W. G. Creamer . . . . . . . . . . . . . . .  147,874 
Revenue. stills to prevent frand. on. L. WeIll . . . .  147,299 
Roof plate, T. Hyatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.401 
Rubber spring for stirrups.  F. Crane . . . . . . . . . . . . . .  147.878 
Salh pulley, A Halladay . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1f7,m 

J,itutifi' 
Saw. C. D. Lathrop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  117,885 
Saw gummer. G. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.420 
Saw •• riveting teeth of. C. N. Brown . . . . . . . . . . . . .  147,286 
Sawing machine. G. S. Grier . . . . . . . . . . . . . . . . . . . . . . .  147.889 
Sawlng machlne . G .  S. Grier . . . . . . . . . . . . . . . . . . . . . . . . 147.390 
Scale •• heam for weighing. J. Foller . . . . . . . . . . . . . .  147.SSS 
Scraper. Ice snow. H. Little . . . . . . . . . . . . . . . . . . . . . . . . .  141.834 
Scraper, road. W. C. R0ge . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.438 
Screen . revolving. J. Bum . . . . . . . . . . . . . . . . . . . . . . . . . .  147.370 
Screw •• making metal. C. 14 .  Spencer . . . . . . . . . . . . .  147.291 
Sewing machine . E. A. Goode . . . . . . . . . . . . . . . . . . . .  147.387 
Sewing machine caster, G. W. Eddy • • • • • • • • • • • • • • .  14i,377 
Sewing machine rutller, C .  14. Woolworth . . . . . . . .  147.463 
Sewing machine treadle. W. I . M.ann . . . . . . . . . . . . . .  147.41� 
SewIng machine trimmer. W. A. Springer . . . . . . . . .  147.44 / 
Sharpening machine. F .  White . . . . . . . . . . . . . . . . . . . . . 147,29 
Silver. etc . • from lead • •  e;>aratlng. Webster e.:. al 14!.!5: 
Soap, manufacture of, H. S. Lesher • • . • • . • . . . . . . . • .  14 I, 1 
Soap. etc .• mixing, C. Lebmann . . . . . . . . . . . . . . . . . . . .  147.412 
Soda water fountain, F.  W. Wle.ebrock . . . . . . . . . .  147.459 
Spike macblne. T. H. John . . . . . . . . . . . . . . . . . . . . . . . . 141,269 
Spokes to fellle •• lltting. G. Sweet . . . . . . . . . . . . . . . . . 147.293 
Spring. upholstery. E. Drake . . . . . . . . . . . . . . . . . . . . . . 147,247 
Steam trap. J. Roper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.286 
Stone. artillclal, J. McLean . . . . . . . . . . . . . . . . . . . . . . . . . 147.418 
:stove, lamp, W. L. Glb.on . . . . . . . . . . . . . . . . . . . . . . . . . .  141.8S6 
StO\'e pipe, C. H. Holme9 . . . . . . . . . . . . . . . . . . . . . . . . . . .  141.265 
Swine. no.e jewel for. J .  Burger . . . . . . . . . . . . . . . . . . .  147.866 
Tank for a.phaltlc cement. T. N .. w . . . . . . . . . . . . . . . .  147.428 
Telegraph apparatus. H. Van Hoevl'nburgh . . . . . . . 147,3.12 
Telegraph. chemical.  T. A. Edison . . . . . . . . . . . . . . . . . 147,313 
Telegraph, electriC, T. A. Edl.on . . . . . . . . . . . . . . . . . . . 141.31l 
Telep:raph. C Ircuit.  T. A. Edl.on . . . . . . . . . . . . . . . . . . . 1 47 .814 
Telegraph perforator. T. A. Edl.on . . . . . . . . . . . . . . . . 147.312 
Toy propeller. W. Seller. (r) . . . . . . . . . . . . . . . . . . . . . . .  5.752 
Toy propeller, H. Tb omas . . . . . . . . . . . . . . . . . . . . . . . . . . .  141 .448 
Trap. al1lmal . J. C. Maloy . . . . . . . . . . . . . . . . . . . . . . . . . . . 147.230 
Trap, hog, Peggs el al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147,316 
Trowel. W. S. ll •• eltlne . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.261 
Vault cover. T. Shart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141.438 
Vault. tlreproof, C. H. Schnelle . . . . . . . . . . . . . . . . . . . . . 147.435 
Veblcle . lamp .upport. T. Boudren . . . . . . . . . . . . . . . .  141,562 
Vehicle,  running gear. W. Hemme . . . . . . . . . . . . . . . . . . 147.824 
Vehicle. sand band. J .  Uo .. . . . . . . . . . . . . . . . . . . . . . . . . . 141.349 
Wagon rack. J. Bolt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147.303 
Wagon ru nning gear. P.  B. Cunningham . . . . . . . . . .  141.375 
Wash hoard. F. Voegtll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147.451 
Wa .hlng machine. P. Berard . . . . . . . . . . . . . . . . . . . . . . 141,856 
Water clo.et and urinal, J. P. Putnam . . . . . . . . . . . . . 147.848 
Water feed device. P. T .  Brownell . . . . . . . . . . . . . . . . . 147,865 
Water wheel. S. L. Beers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141.857 
Water wheel . J . Tyler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147 .3N 
Welding \lnk •• dIe for. C .  H. William . . . . . . . . . . . . . . 147.460 
Welding \lnk •• die for. C. H. William . . . . . . . . . . . . . .  147.461 
Well reamer. Hansen el al . . . . . . . . . . . . . . . . . . . . . . . . . 141,529 
Windmill.  Althouse el al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147.852 
Windmill. S. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147.285 
Window frame. Oppendlck .1 al . . . . . . . . . . . . . . . . . . . .  147,424 
Wrench. hung hush, G. B. Cornell . . . . . . . . . . . . . . . . .  141,241 

APPLICATIONS FOR EXTENSIONS. 
App\lcat!on. have heen duly tiled and are now pending 

for the extension of the following Letters Patent . Hear· 
Ings upon the re.pectlve avp\lcatlons are appOinted for 
the day. hereinafter mentioned : 
�8.885.-SMOKB COMBUSTION .-D . H . Wt\\lam •. April 29. 
28.372 . -PLOW.-J .  S. Huggln •• May 6 .  
28.517 .-CATTLB CAB.-L . Swearingen. May 18. 

EXTENSIONS GRANTED. 
27.094 .-CABTRIDGB CASB MACHINB.-E. Allen . 
21.179.-M ... BKING GAGB .-C. D .  W\ieeler . 
27,189.-HANGING RUDDBR . -J.  P. Manton eI al. 

DISCLAIMER. 
21,09J.-CARTRIDGE CASE MACHINB.-E . Allen. 

DESIGNS PATENTED. 
7,159.-LABEL.-U. D . Manville. New Haven. Ct. 
7,158, 7,161 , and 'i,162.-LAlIP PEDE8TALS . - N .  L. Bradley, 

Meriden, Conn. 
1.163 .-CARPBT. - J .  Forrester. Klddermln.ter. England . 
7, t64.-WATOH CHA.RK., ETO . - A .  Huffnagle, Phlla. , Pa. 
7 165.-BILLIARD T"'BLB .-�· .  E. Held. Cblcago. lll.  
7.166 .-STRBBT CAR .-C. M .  Murch. Cincinnati. O.  
7.167 . -MBDAL.-W .  R. N l chol • •  1 a I ,  Philadelphia. Pa. 

TRADE MARKS REGISTERED. 
1.621 .-AxLB GRBA.B.-Frazer Lubricator Co . ,  Chicago. 

Ill . •  el al. 

1.6:.l\l.-AGRICULTURAL IMPLBMBNT.-Jack.on el al.Utlca. 
N. Y. 

1.62S.-CIGAR •. -McFall eI al. New York city. 
l,624 . -MALT LIQUOR. -M.errllleid eI al. S. FranCiSCO, Cal. 
1 .625 & 1 .6'16.-CHEWING TOBAccos.-Parker & C o . ,  De· 

trolt. Mich . 
1.627.-LINIMBNT.-F . F. Porter. Soqnel. Cal ,  
1 .628 .-Pu>lp. BTC.-J . A. Rnm.ey, Seneca Fall., N .  Y. 
t.629 to 1 .66I.-COPPBBS . -W. J .  Stitt  & C o  . •  N .  Y .  city. 
1 .SS2.-FERTILlzBR .- Walton & Co . ,  Wilmington. Del . 
1 ,6SS.-PERFUlIERY, 'ETo.-Young &; Co., New York cUy 

IiICHEDULE OF PATEN T FEES. 

On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81 0 
On each Trade Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82:5 
On 1I11ng each application for a Patent (17 years) . 813 
On I •• ulng each original Patent . . . . . . . . . . . . . . . . . . . . . .  '20 
On appeal to Examlner.·ln· Chlef . . . . . . . . . . . . . . . . . . . . . 10 
On appeal to Comml •• loner of  Patent . . . . . . . . . . . . . . .. 20 
On appllcatlon lpr ReI.sue . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30 
On application for Exten.lon of Patent . . . . . . . . . . . . .  8:50 
On granting the Extenslon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  830 

On ftllng a D1sclalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 810 
On an application for De.lgn (8)( years) . . . . . . . . . . . .  810 
O n  application for De.llln ( 7  year.l . . . . . . . . . . . . . . . . . . 81:5 
On application for Design (14 years) . . . . . . . . . . . . . . . . . 830 

HOW TO OBTAIN 

Patonts and Cavoats 
IN CANADA. 

PATENTS are now granted to inventors 
In Canada, without distinction a8 to the nation· 

alfty of  the applleant. The proceeding. to obtain 
patents In Canada are nearly the lame a. In the 
United States. The applicant I. required to fur. 

nl.h a model, with speclftcatlon and drawings In dupll, 
eate. It I. al.o nece.lary for him to .Ign and make 
amdavlt to the orll1llallty of the Invention . 

The total expen.e, In ordinary calel. to apply for a 
Canadian paotent. Is .,5. U. S. currency. Thll lnclude. 
the government fee. for the Ilrst live yearl. and alao our 
(Hunn .. CO.·I) charael for preparlnr drawings, Bpecill. 

cation. and paper •• and attendIng to the entire bUBlne ••• 
The holderof the patent Is  entitled to two exten.lon. of 
the patent. each for live year ••  making Ilfteen yearo 
In all. 

If the Inventor a.slgn. the patent, the a.slgnee enloYI 
all the right. of the Inventor. 

A small workmg model mu.t be fumlshed. made to 
any convenient scale.  The dlmen.lons of Ithe model 
.hould not exceed twelve Inche • • 

If the Invention con.lsts of a compo.ltlon of matter. 
.ample. of the composition. and also of the .everal In· 
gredlents. must be liIml.hed. 

Persons who desire to apply for pstent. ln Canada are 
reque.ted to .end to us (MllNli & Co.) . oy expres., a 
model with a de.crlptlon.ln their own language, show· 
Ing the merit. and operation of the Invention. remItting 
also the fee. as above for ouch term for the patent as 
they rna, elect. We will then mmedlately prepare the 
drawing. and speclftcatlou, and Bend the latter to the 
appllcant for his examination,  signature. and amdavlt .  
It requires from four t o  i.w�)ve weekA' time, aft{"r com· 
pletlon of the paper •• to uOtaln tbe decl.lon of the Cana­
dian Patent Otllce. Remit the tee. by check. draft. or 
Postal order . Do not .ond the money In the box with 
model. Give us yonr name In fnll, mIddle name Included 

Inventions that have already been patented In the 
United State. for not more than one year may al.o he 
patented In Canad a .  

On 1I11ng an application f o r  a Canadian patent. the 
Comml8sloner caU8es an examination 8 1  to the novelty 
and utility of the Invention. If found lacking In either 
of tbese particular., the application will he rejected, ln 
which case no portion of the fees paid will be retnme� 
',0 the applicant. 

Inventors may temporarHy .ecure theIr Improve­
ment. In  Canada by IIl1ng ca"eal8 .. expen.e thereof, tS5 
In full. 

For further Information ahout CanadIan patentl, aB· 
slgnments, etc.,  address MUNN & CO., 

37 Park Row, 
New York . 

VALUE OF PATENTS, 
And How to Obtain Them. 

P r ac tic a l H in t s t o Inv ent ors. 
"" ROBABL Y no Inve.tment of a lIDall Bum ... � � of money brings a greater retum than the *" expense Incurred In obtaIning a patent. even 
" � "'.I when the mventlon I. hut a .mall one. Large 
1 :. � Inventions are found to pay corre.pondlngly 

� � well. The name. of Blanchard. Morse. Blge-I� lOW, Colt, Erfc8son, Bowe, McCormtck, Hoe, 

� I � and others, who have amasled Immen8e for-
� tunes from their Invention., are well known. 
� � And there are thousand. of others who have 

.,� l1lallzed large soma from their patentl. 
More than FIPTY THOUSAND Inventors have avatled 

b emselve. of the Bervlee. of MUNli & Co. during the 
TWENTY.SIX yeara they have acted aa solicitors and 
Publishers of the ScIENTIPIO AMERIOAN. They stand at 
the head In thl. cIa •• of bn.lnes. ; and their large corp. 
Df a •• I.tants. mostly .elected from tbe ranks of the 
Patent om.ee : men capable of rendet1ng the beat .ervlce 
to the laventor. from the experience prac11callyobtalned 
while examlnera ln the Patent 018.ce : enable. MUNlf & 
Co. to do everything appertaining to patent. BETTEB 
and CHEAPBR than any other reliable agency. 

HOW TO 
OBTAIN !�)I.�I� ThIM 1 8  the 

closing in­
q u i r y  I n  
nearly eve· 

ry letter, de.crlblng .ome Invention Which come. to this 
otllce. A pOIliI/"B answer can only he had by pre.entlng 
a complcte application for a patent to the Commls.loner 
of Patents.  All application con.l.t. of a Model. Draw. 
Ings. Petition, Oath. and full Speclftcatlon. Vanou. 
omclal rules and formalltle. mu.t allo be oblerved. The 
e1l'ort. of the Inventor to do all this hu.lne •• himself are 
generally without .ucces.. After great perplexity and 
delay. be I. usually glad to seek the aid of person. expe. 
rlenced In patent bu.lne.s, and have all the work done 
over again. The best plan I. to .ollclt proper advice at 
the beginning. If the partie. conBulted are honorable 
men, the Inventor may .afely conftde hI. Ideas to them ; 
they will advi.e whether the Improvement I. probahly 
patentable. and will give him all the dlreetlons needful 
to protect hi. right •• 
To Make _ A.ppll_tloD "or a PateDt. 

The applicant for a paten' .hould furnl.h a model of 
hi. Invention If .usceptlble of one. although .ometlmes 
It may be dI.pensed wlth ; or, lf the Invention be a chem. 
Ical productIon. he mu.t furnl.h .amples of the Ingredl. 
ents of which hla eompo.ltlon consl.t.. Theae .hould 
be .ecurely packed. the Inventor'. name marked on them 
and .ent by expre.s, prepatd . Small models. from a dis 
tance, can otten be .ent chealler hy mati. The .afe.t 
way to remit money .l. by a draft or po.tal order, on 
New York. payahle to the arderof MUNli & Co. Persona 

who live In remote parts of the country can u.ually pur, 
chase draft. from their merchants on their New York 
correapondent •• 
HoW' C_ I Be.t Seeure My IDveDUoD' 

Thl. l. an Inquiry whICh one Inventor naturally a.kl 
another, who has had .ollle experIence In obtaining pat· 
ents. H:. an.wer generally I. a. follow •• and correct : 

Construct a neat model, not over a foot In any dlmen­
Ilon-.maller If po.slble-a"d .end by exprel •• prepaId. 
addressed to MUNli & Co., 87 Park Row. torether with a 
description of It. operation and merit.. On receIpt 
thereot, they will examine the Invention carefully, and 
advi.e you as to It. patentab1l1ty, free of charge. Or, lf 
you have not tIme. or tbe meanl at hand, to construct a 
model, make a. good .. pen and Ink .ketch of the 1m. 
provement a. po.slble and send by mall. An anawer as 
to the prolpect of a patent will be received. u.ually. bv 
retum of mall. It I • •  ometlme. best to have a Rearcb 
made at the Patent Omce : .uch a measure often save. 
the co.t of an appllcatlou for a patent. 

PrellllllDary ExamlDaUOD. 

In order to have ouch 8eareh. maKe out a written de· 
scription of the InventIon. In your own words, and a 
penCil. or pen and Ink • •  ketch. Send these, with the fee 
of es, by mati. addrel.ed to MUNlf & Co •• 81 Park Bow. 
and In due time you will receive an acknowledgment 
thereof. followed by a written report In regard to the 
patentab1l1ty of your Improvement. Thll lpee1al leareh 
I. made with great care, among the model. and patenta 
at Wasb.lngton, to aacertaln whether the Improvement 

preBented !a patentable. 

MARCH 1 4, 1 874.] 
Fore.... PateD' •• 

The population of Great Britain I. 81.000,000; nf France. 
3'7,000,000 ; BelgluIR, 5,000,000; Austria, 36,000,000 ; Prussia, 
4O.ooo,ooo,and Ru.sla. 10.000,000. Patent. may be securea hy 
American citizens In  all of these countrle.. Now 16 the 
t1me. when bu.lne •• I. dull at home. to take advantage of 
theae 1mmen.e forelgn lIeld • .  IIlechanlcal lmprovements 
of all !.clad. are always In  demand In Europe. There will 
neverbe a better tIme than the pre.ent to take pateats 
abroao\. We have reliable hu.lnes. connections with the 
prlnclilal capitals of Europe. A large .hare of all the 
patents .ecnred In foreign countrle. by Amencans are 
obtained through our Agency. Addres. MUNli & Co •• 87 
Park Row, New York. Circular. wIth full Information 
on foreign patents. furnl.hed tree. 

Trademark •• 
Any person or IIrm domIciled In tlle UnIted States, or 

any ftrm or corporation re.ldlng In any foreign country 
where .Imllar privilege. are extended to cItizens of the 
United States. may register theIr de.lgns and obtain pro· 
tectlon. ThIB I. very Important to manufacturers In this 
country, and equally .o to foreIgners. For full partlcu· 
lars addre •• MUNli & Co .. 81 Park Bow. New York. 

Value of' Extended PateDt •• 
Did patentee. realize the fact that their Inventions are 

IIke�y to he more productive of prollt during the .even 
years Of extension than the IIrst full term for which their 
patentl were granted. we think more would avaIl them­
aelve. of the extension privilege. Patents granted pnor 
to 1861 may be extended for .eveu yeara. for the benellt 
of the Inventor. or of hi. heirs In case of the decease 01 
fomer. hy due application to the Patent Otllce. ninety 
day. heCore the termInation of the patent. The extended 
time In""e. to the benellt of the Inventor. the as.ignee. 
under the l1rst term having no right. under the exten.lon 
except hy special agreement. The Government Cee for 
an exten.lon Is $100. and It I.  nece.sary tbat good prole.· 
slonal service be ohtalned to conduct the bUslnes. !>efore 
the Patent Otllce. Fnll Information as to exten.lon. 
may be had hy addresslnll' MUNN & Co. 81 Park Row.New 
York. 

caveat •• 
Person. de.lrlng to IIle a caveat can have the papers 

prepared In the shorte.t time. by .endlng a .ketch and 
description of the Invention. The Government fee for 
a caveat 1. 110. A pamphlet of advice regarding applIca . 
tiona for patent. and caveats I. furnished gratl •• on ap­
plication Oy mall. Addre •• MUNlI' & Co. 81 Park RoW , 
New York. 

De.1IrD PateDt •• 
ForeIgn de.lgners and manufacturers. WhO .end goods 

to thl. conn try, may aecure patents here upon their new 
pattem •• and thus prevent others from fahrlcatlng or 
seiling the 88me goods In thl. market. 

A patenttor a de.lgn may be granted to any person , 
whether citizen or allen. Cor any new and original de.lgn 
for a manufacture, bURt,statue, alto reUevo, or baa reltet 
aBy new and orlglnal de.lgn tor the prlntlng ol woolen. 
Silk. cotton, or other lahnc., any new and original 1m· 
preBsion, ornament. pattern, print. or picture, to oe 
printed. painted. ca.t, or otherwl.e placed on or worked 
Into any article of mannfactnre. 

Dellgn patent. are equally as Important to citizen. as 
to foreigners. For full particulars send for pamphlet to 
MUNN & Co . •  37 Park Row. New York. 

Cople. 0" Palent •• 
Person. desiring any paten t Issued fi'om 1886 to N ovem 

ber 26, 1867, can be supplied with omclal copies at a reas· 
onable cost, the price dependlBg upon the extent of draw 
Ings and length of specillcation. 

Any patent I.sued .Ince November 27, 1867, at which 
time the Patent Omce commenced printing the drawing 
and speclftcatlon., may be had by remlttlng to thl. of 
lice ,I. 

A copy of the claIms of any patent I •• ued .tnce 1886 
will he fumlshed for 81. 

When orderlnll copies. pleale to remit for the same a. 
above. and state name of patentee. title of Inventlon.and 
date of patent. Addreas llUNli & Co •• Patent Solicitor. , 
S1 Park Row. New York. 

MUNli & Co. will he happy to lee Inventors In person 
at their omce, or to advl.e them by letter. In all ca.e. 
they may expect an honesl opinion. For such consulta· 
tlon •• opInions. and advice, no charge 18 mad6. Write 
plaIn ; do not u.e pencil or pale Ink ; be brief. 

All bU81ness committed to our care. and all eon.nlta· 
tlons. are kept .eeret and .Irlcllll ctmJltUntlal. 

In all matters pertaining to patent •• • uch a. conducting 
interferences, procuring extensions, drawing aB!llgn� 
ment., examlnatioR. Into the valMlty of patent ••  etc. 
apeclal care anti attention I. given. For Information and 
for pamphlets of In.tructlon and advice, 

Addre •• 
M1JNN k CO • •  

PUBLISHERS SCIENTIFIC AMERICAN. 

3'2' Park KoW'. New York 

OFFICE IN WASHINGTON-CorDer Ji' aDd 7th 
Street .. oPlloslte Patent O1IlC8. 

�dtttrtttltmtuttl. 
B ack Parre - - - - - - - 81.00 a IIDe. 
IDalde Patre - _ _ - - - - 71) cenra a line. 

l!AIgra�jn(J. rna'lI heatl atl�erll8tmenl8 al lhe .ame rale per 

line. bll meaRUrtmenl. a. lhe �U6r J)f'es.. .Atl�erll.emBnl. 

mU81 be recei�ed al publlcaUon o� as earlv as Fritlall 

morning 10 appear In neZl IB8UB. 

ADVERTISERS ! Send twenty·llve cent. to GEO . P .  
RO w' E LL & 1 ; 0 .  4 : Park R o w .  N e w  York. for their 

Pamphl£l oJ one hundretl page., con taIning Hots of 3.\JOIJ 
lJt':W tfpa.p�rtl, ana estimates Showing cost ��.-a.uve��!!�ng. 

MAGN'ETS-P�rmanent Steei llagnets 
of any form or sIze. made to order by F. C. BEACH 
It CO 260 Broadway. New York, corner Warren tit. 
M&ke'8 of the celehrated Tom Thumb and bunlature 
Telegraph Illstruments .  

600 RELIABLE, THOROUGHLY RENOVATED 

SECOND HAND ENGINES, &c. 
Machlnerv hought and exchanged. Illustrated circular. 
E. E.  ROBE RTS.Con.ultlng Engineer. 52 Broadway.N . Y • 

BUERK'S WATCHMAN'S TIME DE 
TECT01L-ImPCrtaDt for al. large CorporatIon a 

and Manufacturing eencem&-()apallie of controlling 
with the utmoat &eC1lI'8CY the motron of a watchman or 
patrolman, as the same reaches dlJferent atatlon. of hll 
beat Send for a CIrCular. J. E. BUERL • 

P. O. � 1.05'1 Bo.ton ... » ..... 
111' B.-ThII detector 11 oovered by two U. S. rateatB 

Parile. u.lng or lelllng these Instrument. without au­
tIlontv frOID me will be dealt with eccordillr to Ja .... 

© 1874 SCIENTIFIC AMERICAN, INC
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BAIRD' S Niagara Steam Pump. 
CHAS. B. HARDICK, 

§,HINGLE .AND BARREL MACHINERY.­
Improved Law'. Patent Sll'" Ie and Heading Ma­

c IRe, simplest and he.t In uoe. fl.o Shingle Heading 
and btave Jolnt�., Stave Equalizers, Heading Planers, 
Turners, .c. Addre •• TREVOR '" Co. Lockport, N. Y. 

WOOD-WORKING MACHINERY GEN 
erally. Specialties, WoodwortA �Ianers"nd Rlcn­

arclloD's l'atent Improved Tenon Machine •. 
Central, corner Union .t", Worce.ter .... Ma ... 

FOR PRACTICAL M
E
N. 

---0---

clll l'k't> ri61��l�I��t!n���it�aJ�
g

�:. �:o:��R1,I� 
lent, free of postage, to any one who wfil favor me with hi. addre ••. 

HENRY CAREY BAIRD, 
INDUSTIUAL PUBLISHER, 

406 WALNUT STREET. Philadelphia . 
--<>--

Painter, Gilder, and Varnisher's 
Companion : 

Containing Rules and Regulations in every 
thing relating to the Arts of .Painting, Gl Iding, Va .. · nt8b illg, Glass St'llnlng, Gralntngt.My,rblmg. 8tgn Writ­Ing, Glld1ng on Glass, tlnd Coach .t"atnt1ng Hod Varnlsh-

U���;��:�� .f:O:ntJI� �:�ieC��:t �ff t:eull;:::!������!�� 
Pai nter. are partlcnlarly liable. with the Simplest and 
Best Hemedies. �fxteenth Edition. Revised, with an 
A ppendix . Contalnin", Color. ana Coloring-Theoreti­cal and practical . Comprl.lng doscrlptlon. of a great 
variety of Additional .PIgments. their qualltle. and USf'S, (0  Wh1Ch are added, Dryers, and Modes and Ope­
rattoD8 of Pain ting, etc. Togeth�r with Chevreul's Principles 01 Harmony aud Contrast of Colou. 12mo. 
:156 page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .50 

2S Adam. It .. BlOoklYD. N. Y. 

Small fools of all kind. ; al80 GEAR WHEELS. parts 
of MOD�;LS. and material. of all kind.. Ca.tlngs of 
Small Lathe •• En""ue •. Sl Ide Re.ts. &c. Catalogue. free. GOODNOW & WIGHTMAN. 2S Cornhll l . Boston, Mas •. 

The American Turbine Water Wbeel, ll:';:o"';�t 1�£��tr:ca��.��b�ltJ���� Emerson, showtng the following use­ful ellcct of the power of tbe water utilized. being the highest re.ult. ev­
er known . Percen tage of Part Gate : l(. 50.08 ; 

�p�9':�eh�'o�8�o¥.;� .. r:;  �Ut:90· A full reIT,rt may be obtained of 
:.;rn�'b't.!o� LS . TEMPLE, Day-

NEW & IMPROVED PAT'J.'ERNS.-MA­
CHINISTS' TOOLB-all .Izes-at low prices. 

H_ GOULD, 97 t0 1l8N. J_ R_ R_ Ave .. Newark. N. J _  

P. BLAISDELL & CO., 
Worcester, Ma88., 

Manufacturers of the Blalodell Patent Upright Drill., 
and other ftnt-clasR Machlnfstfl' 1'()01j;! 

1832 SCHENCK'S PATENT. 1871. 
WOODWORTH PLANERS 

And Be-Sawing Machines, Wood and Irou Working Mo. 
chlnery, Engine., Boilers, etc. JOHN B. SCHENCK'S SONS, Matte"wan . N. Y. and 118 Liberty St., New York. 

G E. ILLINGWORTH, Neville St_ Foun­
• dry, Leed •• En",land makes a Specialty of 

hIS 20.1nch Swine Lathes. All part. are mter' 
changeabl •• belng made In dupllcate.by patent macblne­
ry.thu. en.urtng Accuracy and Rxcellence of Workman ­
SblP· 

pr- For prlee and Photo. write dIrect. 

OTIS'. SAFETY HOISTING 
• MachiDery. 

OTIS. BROS. &; CO •• NO. 348 BROADWA V NEW YORK. 

PORTABLE STEAM ENGINES, COMBIN-
Ing the maximum of e1l!Clencr' dBrabllIty and econ-

��lel�
i
��J��::.t�tit;�:�����re���:11,COOO

T
�:tb:f� 

u... All warranted .atl.factory I>r no sale. .l.Iescrlpttve circulars .e¥�n J�Pl.I\rJ�iR�d2f6�.Lawrence . ........ 97 LlherW It., New Yorl<. 

, WITHERB r RUGa ", .. ICHARDSON_ 

Machinery, 
Wood aud Iren Working of every kind. Leather and Rubber Belting, Emery Wbeel., Babbitt lIIetal, &c. 

GEO. PLACE .. CO., 121 Cham oeI. St. N.Y _ 

Sturtevant Blowers. 
Of every size and de.c8��'M"G�0�r.:.�W �nc'll':DlI· 

121 Chambers Street. New York_ 
'D ICHARDSON, MER1.A.M & CO. -!,� Mannfacturers of the late.t Improved Patent Dan­
el. and Woodworth Planing Machine., Matching, Sash 

�������1(!r�1!�n���sa�Y��Sjf:c�g�s�"a�\lilBf: �:� 
�I��r:' :���� ���.'w��IJw��m���Olat��t :!ld·�:rI��� other kinds of Wood-working M'achlnery. Catal0w.eo ���tg:;'i.i.!�:�· ;::eg�u:�Yll�;al\��;.d':��*��t�Vrk. ft 
S'I'];'N('II ])I]� S For cutting DUOlnes. l 11 I � � tltencll •• aU .lzes . AI.o 
.. :J..l ) . ... complete OUTFITS for Clothing 
�:�&� !;.��n ���;;�8�·'d:l.ths:�Jc�ol��ra�0�� :;� 
.. mole. to S_M .SP��NCER.ll�Hanover St .. Boston ' . . .  

GEO. W. READ & CO . •  

STEAM BAND SAW AND 
VENEER CUTTING MILL. 

186 to 200 LEWI. ST . , Foot 5 t h  & 61h Sto, E . H  . . New York . 
ALWAYS ON HAND : 

Sign Writing and Glass 
bossing : 

Em- � � 0 Q1!20 per day at home . Terms Free .  Addre •• �d .. � GEO. STINSON & Co., Portland, lIIalne .  

FULL STOCK SEASONED HARD-WOOD LUM BER 
AND CHOICE FIGURED VENEERS. 

The larges t Stock . 
Tbe greatest Variety . 

A Complete Practical Illustrated Manual of 
the Art . By JAMES CALLINGHAM. In one volume. 
12mo . . . . . . . . . .  , • . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . _ . . . $1 .50 

A Complete Guide for Coach 
. Painters : 

Translated from the French of M. ARLOT, CoaCh Pamter, for eleven years Foreman of Painting 
to �\1 . Eherler, Coach Maker, Paris .  By A.A .  FESQUET, Chem u . t  ana �nrrnt>er. To which 18 added an Appen-��xu [ri'en�a::��I�e ��ogg:��o�n�etp:rc��fn\��g����:�� nlslIing in the United bt&tes and Great Br1ta.tn . 
I�mo . . . - .  . . . . . . . . . . . . . . . . .  _ . . . . . . . - .  . . . . . . . . . . . . . . . . . . .  , 1 .  25 

� The above, or any ot my Books, sent by matI, free ot postage. at th.e publlca.tion prices. 
My new ana enl .. rllea CATALOG UE OF PRACTICAL 

���a��,l��W;�e ���Kw�ur:�'i,"h�:����: free o
f 

HENRY CAREY BAIRD, 
IND USTRIAL PUBLISHER, 

406 WALNUT STREET. Philadelphia. 
BANKER. JbTtItKR,.��F�"'JSJI�}}, BROKER. 

t". O. Box N o .  6�, No .  SO Second ht . •  Ba l timore , Md . 
SlJecta.l attention given to Investment Orders and the Sa le of Commercial Paper. �o sf)eculattve aCcoulltB received. Foretgn Exchange for sale. Correspondence sol ici ted . 

To AUENT8 AND DEALERS.-The un-
dersigned offers for sale, very low for cash, the WHole of hi. Right (with the exception of tAe State of 

J 'ennsyl vania , which alone solti for ,800, the Drst week 
fljf 

s
t:ldJ�oofb:a

t
t�:�, :ee8�t�'iit .�,trl*·orii:�: :���?:�aSntr�� 

secn , and satisfactory reasons gtven for sellfng, by 
��\�

I
�� ��Il:;,,(.;; A;'.;��!,E�on'lfe�����/�lth·. Carpet 

Barnes' Foot &; Steam Power 
Scroll Saw. 

����
n
�h

r
: W:fIc t�f �c:���:�e 

S in .  thick. Every Wood-
have Four yeara 

W •• rK"�-"l<o}lf'·w·RJloUrk· �g��t!�t�ve 
��:=� poc:�r e���hr�!� f��� � 
to � cts. per hour. It Is a plcasure to 
rur. one. -Say where you saw thiS, 

, �,�
d
&"erJ�;;i:!� �';,"c"{�����n Jrn�"-ba",o Co. Ill. 

NOW READY, 
New volumes in . .  THE ELEMENTARY SCIBNCE SERIES : "  
BUILIJ I 'iI �'  C O N ST R U C T ION A .  Stone. Brick and 

Slate Work . By R. S. BURN . Text and Plate •. 2 vol • .  each . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75c. 
B U I L DING CONSTRUCTION B. Timber and Iron Wo,·k8. By R .  S. BUEN. Text and Plate •. 2 vol • .  

eaca . . . . . . . . . _ . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75c .  
I !'. O llGANIC CHEMISTRY . By W . B . KEMSH"AD . 16mo . 

Illus trated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7�c . 
GJ;OLOG Y. By M .  HAEBISON. 16mo_ Illustratcd . .  15c. 

New volume in " THE ADVANCED SCIENCE SERIES : "  
NAVAL A R C H ITECT U R E .  ShipbUilding and Lalling QU. By S. G. P. THEARLE, F .R . S .N .A. Text, 1 vol . •  

12'"0 ., cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1 .50 
Plate", l vol . ,  quarto , cloth . . . . . . . . . . . . . . . . . . . . . . . . '2 .50 Sent. po:'x� P:�dpB%e.K�IP� �b'?1��t�>;'v. & 28d .t . •  N.Y. Complete ) jst� of the " Science :::;eries" lllaned en appl ication . 

- ---==--==-==,---.",---===-c---
SAVE YOUR G AR BILLS. 

The AMERICAN GAS CARBONIZING ASSO CIA TION 
2tIU .liROADWAY , NEW YORK. Havfng acquired control of Mr. G. Whitney's patent 1n­v�ntloll for improving the l1gh L a.nd decreaSing the cost of Ga� l1flh t tn consumers , uy the use of his 

DROP LIGHTS. 
S l'REET LIGHTJtIffJ}t:R A TTA CHMENTS. 

Now offer for 8ale local terri torial rIghts tnroughout 
the Unton, at fair prices, and on liberal terms ; and wt l J 
turnistl the instruments in all their varienes to such 
purchasers at the manufacturer's prlCtS, at a low cost, when ordered. The iUfltrumen ts . in all thetr varieUes, can be Been tn 
operation ,  and aU information cheerfully f urnished, by 
cH,lltng at thp. offices . 

ap�i
l�������·. T(�tJ��.

0
�J31�r:;o'w��: ��;e���l nr���� � and 10 • .  

SA.\IUEL WH ITNEY, S I L AS M .  HOLMES. 
GEN. 8uPERINTENDBNT . EXECUTIVE MANAGIIR. 

MONEY-WAGES. To all ha ving spare t i m e ;  ,4 to ,12 a day; .omethlngnew ; 

�������tJa�ooi-°::�!�Jgl�ilf�u�!���BJ��:l:�I5�sJn���f.�� ticulars and valuable samples t r�e . 
Allare.s ),'. Ill. REED, 139 8th St .• N .  Y. 

WANTED-A Good Agent for Southern 
States. Boiler Maker or Steam F itter preferred. Addre •• ASBESTOS FELTI N G  CO., S16 F r o n t  St., N .  Y. 

SLIDE VALVE BY ECCENTRICS-Ex-
�. amlnlng by metbod • •  the action of the Eccentric 
��.��st�i I�'��g vOa�T�b:�Oev�i.�I���'f.J:;tf�Ct��·�Kr,?� for it. varlou. dutle. I n  the Steam En!llne. By C.  'IV .  
MacCord . 4to. Illu.trated. Clotb. *4.00. 

D. VAN NuSTRAND • .l'uBLISHEE. 
_ ... CopIes 8e�t ���:a6y S�;a'I�:r�r:e��tS�"i ::;:e.'i"ors:. 

1lI!72 EACH WEEK. Agents wanted, particulars 
� free . J . WORTH & CO . , St . Loula, Mo. 

PUNCHIlfG For the Bellt and Cheap. 
AND eIIt Addre .. THE STILES 

DROP PRESSBS, tnftx!.K,,�.pc��� co . 

Engines and Boilers, 
Steam Pump • •  Portable Engine. (which can be used on or oft the Boilers ) ,  all thoroughly made, of the best m8� 
terlal.. Selld tor Illu.tra ted Price Llot.. ISAAC H. SHEARMAN, 45 Cortlandt St., New York. 

U. 8. Plano Co., 8 I 0 Broadwa" N. Y. 

IRON BRIDGES-CLARKE, REEVES & CO . , 
PH<ENIXVILLE BRIDGE WORKS. 01l!ce. 410 Wal­

n .. t Stre l't .  Philadelphia. Pa .  

_�:eCI��tI�����c��'l:ge�ol��.an��p;�ld':�I1.WI'!.��: done on the premises, from orp, to ftnlshed brtdgps. lIIu.trated Album mailed on application. 

The lowe8t priM • .  117" Enclo.e .tamp for Cat.logue and Price LI.t . 
- Veneer- Cuttmg -Machines-For Sale� 
ONE ROTARY MACHINE. cuttlug 4 ft. lonl( and 4 

ft. diameter. ONE SLICING MACHINE, outtlnl< 5 ft. 6 1n. long. 
Hoth in perfect order, with pulleys, shafting, etc . 

Complete for immediate use . Prict" low.  Address 
(.EO. W. READ &; UO., 

186 to 200 LewiS St ..  Foot 5th '" 6th Sts . . E .  R. 

BOILERS AND PIPES COVERED MANUFACTU HERS' CHEMICALS,ORES, 
Metals and Minerals for Steel, Iron, Glass Makera , 

Enu.melers and I'otters, ylaters and ��lectr0¥fpers-Me-
�f���,7�W�ll:a�a'lfr��1�'b��rJ.':!:H�.����uo�rc a��;j� 
�?�:!��':i
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Wltb .. ASBESTOS FELTING :" saves twenty-live per cent. In fuel_ Send for Circulars. 
A S B E S T O S r B L T IN G C O M P A N Y ,  

No •.  816. 818. 320. and S22 Front Street. New York_ IY'" A.be.to. In ,,11 quanti tie. and qualities for .ale. CbemicRIs made to order , n'\' 
L. & J .  W. FEUCHTWANGER. �5 Cedar St .. N. Y .  

BASHFULNESS lle.pondency. Weaknes. 
. of M ind and Body. For MUlle and cure, eend stamp to DR.EcK, Box 2747, Cin . ,0 

AGENTS get the be.t .ellln", book and .ecure 
, t.h. l arge.t prollt8 ever offered. Par­

tlcular. free. Addre •• HURST & CO . 746 Broadway.N.Y_ 

PAINTER'S MANUAL, a complete prac- KUAIN 'l', KUE�R,  AND KURlOUS is the 
valuable book we give to all ; full of fact� . flg-ures 

aliU fun .  50 pictures. Enclose two Btamp<.; and address BLACKIE & CO .. 746 Broadway. New York . 
tical guide to houoe ond .Ign painting, !lralnlng, v"rhl.hlng poll.hlng. ka l .om lntng. paperlu",. lettering, staining, !llialng, glaZing. si lvering. gla •• •  talnlng. anal­ysis of colors , harmony, contrast, &c . 30 ct.s . .Hook of 

��f�lt���·/g�n����et��·$taw�t�::'.:;�k:rcah�·J����r�� WANTED A RELIABLE LADY 
Manual ,  SO. Soap.maker's Manual, 25. Horse-shoer's Of( GENTLEMAJ in every towr.. , to act as sole Allen t .  
Manual , :.!5 . lightning Calculator, 25. Hunter and Trap - BUSiness respec tabie a n d.  remun erati v e .  N o  m8ney re� 

THE HORTON LATHE CHUCK, from 4 per'. Gutde . 20. Guide to Authorship, 50. Employment qulred. Addre •• llltiCOVEt<Y. P O. Box 2809. New l ork :  � 2t.F5H8�o'l�

,
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� � HYDRA l:LIO JA OK. New York ; TAPLl � . RIu,, & C() . •  Akron. Ohlo. 

PI�;r?�u�i!e�!!O�.�;O��g����; :;!:,o::�f ���t �!h�� . .  ���_�_� . . ������.�?1�7�s6 
F rth G d G'ft C rt 

cyUndcrs� ehaft8, rocker arm.8 , p18ton8, etc., enttrely steel. " h to 2 H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 .00 
ou ran 1 once , ��: �� �il�t�t��·.N��I��;lf.hla. ! PHILIP S. JUSTICE. Ir�!', f�?m ?' :� � II).Ch:::::::::::::::::::::: : : : : : : : : : : :  1t� 
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, Speclaltle. : Woodworth Planers,Pal l ,Tub.C1othe. Pin. Send to C _ W. LR COUNT. South Norwalk, Conn .• 
O M h 3 1  t t 

and Wa.hboara MHChlneryu Gau�e.�nd Stretcher Lathe. . f o r  CIrcular. 

n arc s , nex . send for
c};.����S B SS & S N , Marlboro'. N . H . =M--:-A 
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FOOT PO WER JIG SAW-good articl e, , ,,, CO. 60 Ve.ey ot" New York. 60, 0 0 0 Tickets, 1 2, 0 0 0 Gifts. 
LIST OF GIFTS. 

ONE GRAND CASH GIFT . . _ . _ . _  . . . . . . . . . . . .  S2l)0.000 ONE GRAN D CASH UI�·T . . . . . . . . . . . . _ _  . .  _ . _  100,000 ONE GRAND CASH GIFT . .  . _  . . . . . .  . _ . . . . . . .  l)O,OOO ONE URAND CASH GIFT . . . . . . . . . . . . . . . . . . .  �oJ,OOO ONfo �I,t��DGf;;� �l£;·eiiCil·.:·:.:·:.- : : : : :  lAb:388 30 CASH GIFTS. �.OOO each .. _ . . . . . . . _ . .  Il)O,OflO 50 CASH GIFTS. 1 ,000 each . . . . _ . . . . . . . .  oJO,OOO 80 CASH GIFTS , 500 each . .  . _  _ _ _  . . . .  . _  40,000 �� 81�� gl�t�: � ::�L: : : : : : : : : :  :2:838 
250 CASH UIFTS. 200 each . . . . . . . .  _ . . . .  l)0,000 S25 CASH G IFTS, 100 eacb . . . .  _ _  . . . . .  _ .  32,l)00 

11,000 LASH GIFTS, 50 each . .  _ _  . . . .  _. _ . _  l)oJO,OOO 
Total . 12.000 Gltt ••  all Ca.h. amounting to 81 .liOO.000 

".f.ta��e
u���;�� Z1:;rlb��oon,,1Ml�� �� !::1t-. 

whether all Lh� tIckets are !fod: or not, and the 12,000 gifts all paid In proportion to tbe number of ticket • •  old . 
PRICE OF TICKETS : 

Whole Tfckets, 150; Halvell, f25 ; Tenths , or each cou­
pon. $5 ; Eleven W"ole Ticket. lOr '500 . Send for c lr­cnlar. 

The time for the drawfng Is near at hand, and person!! Intendtng to purchase tickets have no time to lose .  
THO!'!. E. BRAMLETTE. 

Agent Public Library. Ky., andManager Gift Concert. PubliC Ltbrary Bullalng, LOUIsville. Ky., or 
THOS. H. HA YS &; CO., Easteru Awents. 

609 BROADWAY, NEW YORK. 

$425. �E�I�� :llf�Yla¥�I';;���:;!���IU':} �g::: 
POWEE. Send for Clrcu lar" _ 

VARIETY IRON WOR�S Co. , Cleveland, O. 

P J,"T E-N T  COL D  R O L L E D 
S HAF TING . 

The fact that tbll Ibaftlng hal 715 per cent greater Itrength, a :ll.ner :ll.nIBh, andl. trner to gage,than anY' otber 
In uBe. renders It undoubtedly tbemo.t economical. We are also the sole manufacturers of the C:RLlI:BBATBD COL­LINB PAT. COUPLIlIf8, and furnish Pulleys, Bangers, etc., 
�t��� �

oBt approveil st1lel. JtrN'i:JI:,t�rn:&�fJI.PIl-
Try Itreet, 2<1 &lid 3d aveBuel, Pittsburgh, ila. 

190 S_ Canal ot. Chlcago_ Dr'8toekl of tbll Shafting In store and lor lale bJ 
rULLER, DANA '" FITZ_ BOBtOn, MaB •. 

SEO. PLACE '" CQ"..121 Cbambers .treet. N. Y. PIERCE '" WHALll'I S. Milwaukee, WI •• 

1873 and 1874. Oatalogues Free. 
Mach1ni.tl!l ', Blacksmiths, I Model Makers', Pattern Ma. 

����iI�:fo'� aff�\����; On::c"b�r:a�n" aud Tool. and 
A. J. WILKINSON '" CO., BOBton, Ma •• 

$30. S. C. HILLS, 51 Courtlandt St.. New York. 
HUSSEY'S NATIONAL 

Cotta[e Architectnre. 
New anrl Original Design s .  Worklnl!' 
Scale Drawlngs, aud Detai 1s for all 

-=- Stylc8 of low-priced HOUl�es, with 
Spp.clftcatioDs and Cos t .  JUNe Pub 
118hed. Royal quarto . Po.t.pald ,  $6 .  

WOODWARD'S ") l ,OOO WOEKING DBAWINGS. 

NATIONA], � Plans, Details, 

A RCHITECT J Specillcatlon.& E.tlmate •. 
A TWELVE DOLLARS, post­

paid. 
MONCKTON'S NATIONAL } SIX Dollars, post STAIRBUILDER. paid. 
MONCK TON'S NATIONALS } ix Dollars. post 
CARPENTER &; JOINER. paid. 

ORANGE JUDD CO .. 240J Broadway, N. Y .  

THE Union Iron Mills, PUtaburgh, Pa. 
The attentloB Of Englneero and Arcbltect. I. caned to our Improved Wrought-Ir@n Beam. and Girder. (pRt· ented) . ln which the compound weill. between the .tem �f� !����l �h���f��irirf;:,vfter� :�trr�I�C;��t���, �e ;�: 

prepared to furnish all s1zes at terms atl favorable a'J can be obtalnedel.ewhere. For de.crlptive H t b ogranh address 
Carnelde. KlomaB & Co. Union Iron �Jllls, Pftts"burgh, Pa. 
WHALEN TURBINE. N o  rt.k. t o  purchaser. 

Pamphlet sent free. SETH W HALEN, Ballston Spa, 1\ .  Y .  

$2 500 I �  SIX MONTHS .el ling our BAROlllR 
TER-Prlce $1 . 50. 

, C O W G I LL & CO . •  KalamozQo. lIIlch. 

The Eagle root Lathe lOW A 
AND 

AND NEBRASKA ! 
APPU RTENANCE S. Adarted t o  al1 classes o f  wood and metal turning. &c . ·Wel matie. accurate , and reliable . F ul ly warranted . Send for Catalogue. W .  L .  CHASE & CO . ,  98. 95. 97 Liberty Sr . •  New . Yerk . 

LEFFEL'S IMPROVED DOUBLE 'I'UIl.BmE 

JAMES LEITEL &; CO., 
SPRINGFIELD. OHIO. or lOll LIBERTY 8'1' .• N. Y. CITY. 

r,: 000 AGENTS WANTED. Sample • •  ent free 0, b y  mal l .  Two new articles, saJeable as :ftour . Addre •• N. H. WHITE, Newark, 1S • •  J .  

GLA SS MOULDS for Fruit Jars, Lamps, Bottle •• . 1.1 Ink Stand •• etc .. made by H .  BROOKE. 15 years COR. WHITB AND CRNTER 8T8 . ,  N.Y. F o r  any th�n new In gl.S8 you will require a mould (or dle) . PABTIOULAE ATTENTION paid to MO ULDS for I VENTORS . Send model or drawing ; Inclo.e stamp. 

lIIILLIONS OF ACHES OF THE BEST LAND In the 
We�t, for sale o n  Ten Year8' Uredit, at 6 per Uf"nt interp8t, by the Hur l lnglon & l\1tSSOUH H1ver RH.tlroau Company. 

NO PAYMENTS REQUIRED 
except Intere.t . till fifth year .  Rich !Soi l, warm CII. 
mate, long SeaMon8, low Taxell, ann fife Educa­tion . Free Farc all.d low F .'cights on hout-leuv)(t goodtl to those who 

B U Y  T H I S  Y E A R . 
}'or Circulars and MapR, with full part1culu,rs, address 

GEO. S. HARRIS. Land Com·r. Burlinvton. Iow" . 

Andrew's Patents. 

© 1874 SCIENTIFIC AMERICAN, INC
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Back Page - - - - - - - 81.00 a line. 
Inalde Page - - - - - - - 71i centa a lI,e. 

A-.grllTJlng8 mall head adflM'�_ aI tile 8a"'" ,.au 1"" 
lne. "" measv,.",.."." as tile 1Il_ pr'U8. Ad�� 

m"'" be ,./lCSi"", aI pub_ Q6/U as earlll as Frldalf 
morning 10 appea,. ,,. ne:d lBBue. 

Tile "aim fQ' Ute I!eIBJTTIPIC AlIBBICAlII' as an adfJerHBIng 
medium cannOC be OIl_"maU". JI8 c1rculallon 18 un 
limes flf'eaIef' Ulan Ut'll 01 anll slmlla,. Journal 7&OtD pub 

11811",. II goes 11116 allllle 8/aUB and nrrIlof'Ies, and 18 
,.ead In au Ute prlnclp al libraries and ,.eadlng-roomtl OJ 
IIIe ",orl<l. We InfllU tile a_ fQ' Ili6se ",/10 "".A 10 

make 11IeI,. """'nes8 knoum 10 IIIe anne:!:'" raIeB. A bueI­
,,_ man ",a _ _  Utlng more Utan 10 see AI8 ad"",," 
_ ,n 4 prlnUd """'BJl4per. He ",anIB clNUIaUOfI. 
if " I8 I.DOf'Ut  25 eml8 per line 10 ad"er� In a paper OJ 
IA,." lli6usand circulatlofl, " I8 I.DOf'Ut  18.'111 per line 10 

adfJerll.e In one 01 forlll.fl�e 1MUBand. 

A regular Barber Bit Brace, wltb Cast Steel Jaws and Ratchet Attachment workIng either waY
I 
to be used 

whpre the sweep cannot be revolved. Th s Ratchet II 
ll��:�t'::�r

d 
:.��

s 
a�

n
��1 

f
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FALLS Co. ,  'lII Beekman Street. New York. 
SIGHEBT PREMIUM (Medal) Awarded and Indoned by 

Certlll.cate from the AMERICAN INSTI· 
UTE al .. the best article In the market." 

Ill"" Send for descrtptlve Pamllhleu. Prlce·lIsts. etc. 
Llberal lnducemenu to General Merchants ana Dealere. 

H. W. JOHI'S. 
S7 MAIDEN LANE, NEW YORK, 

Patentee and Sole Manufacturer. E8TABLISIIBD 18118. 

D R I L L I N C  M AC H I N E S  
PORTARLBJ RADIAL. bIlULTIPI.K. 
n: <TICAL. SPBCIAL. HORIZONTAL. 

THORNE, DeHA EN a: C • PHILADELPHIA. 

HORSE STALL FLOOR-Patented through 
the Sclentlll.c American Patent AJreney, June 4tb, 

lij72. FaU lnstruction. how to mal:e. wrth Rlgbt to use. .ent by mall on receipt of 81. ThiS Is the be.t Stall Floor 
ever Invented. easily made. and keeps the hor.e dry. !g �r.fa\��l:�� ;:,c

;.l'e'?ft.W. 3'&Illi�I.-�
c
6I."e':e��M

t
�s�� 

--PORTLAND CEMENT. 
s .  L. MerChant & Co .  (cor. Malden Lane) . 'l6 South St., 

N. Y. A Practical Treatise on Cement fnrnlshed PBBlil . 

WANTED-A purchaser for a manufac­
tJlrlng establlsbment. comP lete. In 8nccessful 

�f����O:i>rl��.�u"lJ'.r:!,�:ctlon. 'l25'�·c .R;'��Jt�les 
S5� Light St •• Baltimore. Md, 

ANTK D-AGENTS-813 /;o �liO =:: 
:rnoc':,

t
�l.�

v
tg��¥r�E�:l�vTD' �Jt.

I
�ON 

Sl>N�E I'AMILY SEWING MACHINE. Tbls 
Machine WIll stltcb , h�m,f811 ,tnck. qollt. cord. 
bInd, bnld and embroider In a mOlt .uperlor 
manner. Price only '15: Fnlly licensed and 
warranted for II.ve yean. We w1l1 pay ,1,000 for any machine that w1l1 sew a stronger,more 

. , beautl rul. or more elastic seam than onn. It 
makes the " Elaotlc Lock Stitch." Every .ec· 
����!.I���I�����r��I���:��!r��: It.oWe c::; 

Agent. from 875 to 8250 per montl!. and e"penses. or a 
comml.slOn from wblch twice that amonnt can be made. 
Addre". BECOMB & CO .• Roston, Ma ••• , New York City, 
Pl tt.bnrgh, Pa . •  Chlcago. m. ,  or St. Louis, Mo. 

JUST OUT. 
THE 

Science Record 
FOR 

1 8 74. 
THIS NEW AND' aplendld lnoual bOOk prelents In brtef form the mo.t Interestlnll:' Facts and DlBcovertes In tbe vanous Art. ana SClencel tbat have transpired duo rInJf the precedlng year of title. e"blblttnll' In one VIew tile General Pro. 
ltl��

s
"::��

h
t:;;:�':n!�:'

h
:
e 

1 .-CH o;},[IBTRY A N  D IIlICTALLURGY. I.-MECHANICS AND ENGINEERING. L-E L E C T R I C ITY. .��:n-8t;�IW� EmnraCing New and U sefnl In ren tIonl and ��ole
C-l� ;

relatlq t" 

5 Ti�'bl"¥bb� HOB· 
G.-AGRICULTURE. 7 -BURAL AND HuUSB-BOLD ECONOMY. 8.-MA TERIA MEDICA. 
'S1fl:t:EUTICS, BY-

B.-NATURAL mSTOBY 
AND ZOOLOGY. 

FISHERIES. I�J�o��i�ill�oiiUl;U�t�, TERRESTRIAL PHYSICS 

de8lre8 to De well lUformed concern­
the ArtII and Science. Ihould have a 

It II a molt Intere.t\nI( and 
have a phlCe In everr Boose· 

600 1]1&,01, (���YO. -aal.d1clmely Bound. With Bnlrav. 
on reaelpe Of �.�!��.��.Jl.;'Prhichiai1�ocibtoia;;;ndi. to --

TIm B OIlll'l71YIO AXlIJBIOAJJI will De HUt one J8III' 
and oae copy Of BOllUt OllJ Bl!JOORD on recelpS of ",. 

'JCIENCE RECORD FOB 187!1. 1873, and IS74 Now .. aciy. Eacb 12.50. For tlie three vofnmlli . 18. 

SAWS SAWS SAWS 
A Emerson's Patent Planer Saws are supenedlng all othen. Have received the verr highest recommend· A atlon. from lumbermen. WllI cnt from 1,000 to) 5.000 feet more per d1y than any other aaw In the world. 

W FIve hnndred teeth given with each Saw. Each tooth cnts 1,oao feet of lumber. E"tra Teeth only W T}�:��nll:'a::'�'n.erted Toothed Clipper. E"prellly' for heav feed or verr hard timber. 
S Emerson's Patent Flanlr< Toothed Saws. The cheapel' Inlerted toothed Saw. ever made. S Emer.on·. l'atent Ready Gnmmed Croll Cut Saws, with patelt removable handles and Saw Set attacbed. 

[MARCH 

.A.merlcan Saw 00. 
NO. 1 FERR Y ST., NEW YORK. 

Kovable-Toothed Circular BaWl. 
Eccentric Geared Power PreBleB. 

S 
Emerson's Patent Adjnstable Swage, for spreading the teeth of SSWI. Doe8 not shorten the tooth. The 

b
"1�sc;,�

e
����� re�:C::oi.�ed and Patent ground Solid Saws of all kinds. All goods warranted of snpe· A rlor qnallty. 

W Ill"" For circular and price list. addres8 
1 TRE TANITE 

SAWS 
sIisSON, FORD '"  CO., Beaver Fall .. PSA Is EmeryWheels 1[ � EmeryGrinders 

WIBB BOPB. _�rR_ntJ_���_��G __ MO_NR�E_1 LO_orA. DAMPER B II S T AND LEVER 
REGULATORS GAGE COCKS. 
MURRILL '" KEIZER, 44 Holliday St • • Bait. 

IMPROVED 18'14. 
D O U B L B  A C T I B' G  

B UCKEl-PL UNGER S���!PS 
VALLEY MACHIN E COMPANY, 

Easthampton, Mae •. 

SUrIlB-Bll.A. TIIBS 
Save fDel. and IUllpl:r DRY Iteam. Attacheo to bollen 
er In leparate furnace. JI. W 

tia
BJL�E�:.X:::t�':k. 

r - .-..- ForteltingOvenI. BoUIl' y Nuav loUrs. lI.uel, Blue furnaceI. 
BUller-Heated l=_OIl StlUfft�Y W. BULKLEY. 

!III LIberty St •• N .... York. 

mo. rL A'NIiRS. 
ENGINE LATH�DRILL� &c. Send for PrIce Uat. 

)lEW HA w AN MAJ.'OI UFACTURING C
C

O . ,  
N e w  Have., ODD. 

Working Models 
And E%perimental MachIIDl1J' •. M.etal.. or Wood, made t.o 
order by J. F. WERNBR . ... Cente . .  t .. N. Y. 

KEEP YOUR BOILERS CLBAN. 

A N T I  LA M I NA 

The IImpl.t, moat durable and ellectlve BTlIAlI PIIJIp now In use. Will P1IJ!Ul lrJ1tty f:. �:r'!� 'ft'��';.=:�t 
��a:f

o
��k�t

O 
B r a n c h  D e p o t a . 

11 Pemberton Sqnare, Boston. Mull. 
urn Market Bt., PblladelJlhla. Pa. 
���I�=:r:�·j:J�:mo�!INew Orleanl. Sll & Sl8 North Second St •• St. Lools. Mo. 

STEAII BOILBR AXD PIPB 

COVERIJICI 
C�����\

e
�. �h

t
���V.I�� r::l'N. ���l.:r.��� 

KIDDER'S P ASTILES-A Sure Relief for 
, Astbma. STOWELL & CO. Charlestown. Mall. 

Live Quail or Partridges 
W.a.'R'TBD. 

:�:
h
:��

e
��e,.�::d��:bli�l6ir�Rot���.S���"

l
o.trs: New Yor\[ city. 

RARTFORD 
Steam Boiler 

INSPECTION & INSURANCE CO. 
CAPITAL . 1500,000. 

ISBUES POLICIEB OF INSURANCE. alter a carefnl 
nspectlon of the Bollere. covering ell loss or damage to 

BOilers, Bnildin[s, and MacbiBery, 
-ARISING FROM-

STEAM BOILER EXPLOSIONS, 
The bnlblea. of the Company Inclndea all kindl of 

STEAM B OILERS, 
STATIONARY. MARINE. & LOCOMOTIVE. 

o::r:M���':':.t
l
g: gg:'��';,"J� ::: plan of the Company'. 

HOME OFFICE, In Hartf'ord, CODD .. 
or at any Agency. 
J. M. ALLEN. Pres . WM. B. FRANKLIN,Vlce Pres 

J. B. PIERCE. Secretarr. • 

BOABD 011' DlRECTOBS : 
J. M. AUen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Prellden'. 
Luclu. J. Hendee . . . . . . . . . . . .  Pre.ldent &tna Fire In •• 80. 
gh:ie�

h
.:i�cg,acii.���·�. ����.·:.������.���tsN!"a�:t C�: 

R�������Y�mew:::::.he8·i·ADi��t.�aW:tf:l.:r"���: 
R. W.H. Jarvl . . . . . . . . . . . . l're.·t Colt's Flre·ArmaMfg. Co. 
T. O. Enden . . . . . . . . . . . . . . . . . . . . . . . .  Sec. &tna Life In •• Co. 
Leverett Brainard . . . . . . . .  of Case. Loekwood & Brainard. 
GEN. WH . B. FRANKLIN. Vice Pres't Colt" Pat. FIre-

Arms Man'f'g Co. 
Austin Dunham . . • . . . • . . . . . . . .  Pres. Willimantic LInen Co. =�i���r���·::.��m��� kc;���W.s��":!��:�: 
Wm. Adamson . .  of Baeder. Adamson & Co. Phlladelphfa. 
W. B. Bement • • . . of W. B. Bement & Son. 'Philadelphia. 
S. P. T.lker . . . . . .  of Morris .... Tasker & Co • •  Pblladerphl •• 
C. W. Freeland. Treasnrer Jlwlght Man·f'g.Co . • liolton. 

�ew York omce . . . . . . . . . . . . . . . . !J39 Bl'OIldway. 
TREO. B. BABCOCK. Manager. 

R. K. MoMUKBAY. Inspecto,,-

J O H N  A. B O B B L I N G' S  S O N  S, HUNTOON GOVERNOR fOR InaTb:IP�B=='SiJj, BbnrJDao, Brlclcel, Ferrlel. StaY". or GDyII .a "berrtw '" 'll'rane. 
er Beipu. 8uh Cordi of Copper and Iron. LIghtning 

Conducten of Cop'per. ilpeclal attentloa given to holst,. 
Inlr rope of an 1IIlidl for _eland Elevaton. ADpl:r for 
oIi&uw. gI�e and other laformatlon. send for 
r:::���nltan���l:�::e�y:;����j,I� 

No. U7 LIberty .treet. 
The manu· Tannate of Soda for use 
factnre of alf&lnst 
Incrustation In Iteam bollen II our E"cluslve Right 
under patents. Send for book. 

JOS. G. ROGERS '" CO., Madison. Ind. 

.i LUBBlO'&TOBS. 
DREYFUS' tl'8.ll8plU'ent Self-&et­

lug Olten, for all sorts of Machlnerr 
' and Sluiftlng. are reliable In all .easons. u� - l!.er cent. The SELF-ACT­, , ING LUBIlIVATO for Cyllnden II 

now adopted 'Zt over fM'R. R. In the U. S., 
' · ;.'t.fm

n
n�H�U.�'t.�:'ft::::.N.Y. 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

1iIII •• I�t, ... ...,., CIl_ .... Be.t. 
In the telt at HOlYOke

! 
ID ��.= ::nato�gav�v::' 

Dowa ln a =Ietrest and :�\tehl:::: otI:I::.r. 
rr; 

S=��l':;ri:lrt:v:���� 
Ity over aU othen. Eme .. 
10n'l fnll report furnished on 
application. 8endfor Clrcu. 
�BRILL .. HOUBTON 

IRON WORKS, 
BelOit. WllcollBln. 

• !!fA WS Emenon's Patent Inlerted Toethed Saws. 
A A See occa.lonal advertisement on outside page. 

W W Senel for clrcnlar and price list 
SA W!!f To EllBBSON. FORD & Co •• Beaver Falll, Pa. 

ENGINES AND BOILERS, New and Sec­
ond Hand. Portable and Statlona!,},. For descrtp. tlon. adclrest GOODWIN & WHITE. 011 City. Pa. 

WlBII BOrli. 
John W. Mason & Co •• 4S Broadway, New York. 

PORTLAND CEMENT, 
From tbe bed Lon��"n:rrmc.�· Clr3's;�li�. .I. Practical TreatlBe on Cement fDrnlahed for il5 centl . 

tit 
TIm BEST SoLID EMERY 

WBBJU.S ed patent Grinding Ma· 
chlnel are manUfactured by the 
AloRIOAlll' TwIST DRILL COIIPAlII'Y • 
WooDlocket. B. I. 
M�*UVl��hT. lIIVUY 

£'l OVER YOUR BOILBRS &; STEAII V PIPES with YAN TUYL'S PA TENT PAS TE­
Saves 25 per cent of fnel�V8S 25ler cFt more power. 

::. �rlWI�it�:;;·:t?ft::. YO�k. Wp• ���C)�'�?'l Mana· 

Rare and Beautiful Flowers 
AlfD 

CHOICE VEGETABLES.  

The �lne\eeDth AnDDal Edldon of onr'lelebrated lYe�er 
a':lltl

e 
cC-:: tt.'::::����t11:I�·"Mc:.!�J: ot G p.gel. lncln�lng several hundred II.nely e"ecuted engraVin •• of favorite 1I.0wera and vegetables : aDd a b_aUftllly colored chromo, wltli a .applemeDt for IS74. [s now In press. and will be mailed to all "p. pllcantl npon receipt of !Ill centa. An edition ele­ganJ!t bonnd In clot!I ... 8.1.00. JS.LI8S'S GAlWEDR'S ALIIAlfAC and Abrldlred Catalope contains npwards of 100 

��r:·p�f�.����c:I' th::'IC:��� ctJ:���';,�ir��rrt�c:� Flower SeeD, with brief direction. for their cuiture. A c<lPY will be mailed to aU applicants Inclosing two tbree·cen t ltampa. 
Bn .. 'a IIIDlIh'Ilted Potato Catalope free to all 

appllcantl. AOdrels B. X. BLISS &; SOB'S, 
No" U Park Place aDd �O Marray St., 

P. O. BoJ[ li71�. New York. 
1 0  H .  P .  R O O T  B O I L E R  

FOR SALE 

V E R Y  C H E A P . 
Addrell. YALE LOCK }'['J"G CO •• Stamford. Conn . 

� « U J: - Z - V) "" U)  .... O O ..J V)  
Blt'l� lIBA VY AID IXPBOVB.&. __ LVCm Y. pon, lIAB'UJ'ACT u ...... Worcelter. Kaea. 

Wueroo .... 11 Llbert���\:;;xl�rk
"-t. 

Todd & Rafferty Machine Co. 
The celeDrated :r!:n������81EQlne ; Lo ... e·1 
Patent Tnbular and FIne Bollen.; Plain Slide Valve Sta· 
tle.arr, Hoisting. and Portable J!inglne.. Bollen of all 
klndl. Steam PUmps. Mill Gearing. Shaftlng

i.t
&c. i Silk, 

Towng
a��'rJi:aN'f,�

nla�l�ra�����:�
mlo.·:«j.M�: � Tool. ; for Jnd.on 's Governors anf Stop·Valvel : 

Stnrtcvant Blowen ; and Dillerential Pullev·Blockl • 
WAREROOMS. 10 BARCLAY ST., NEW YORK. 
WORKS. PATERSON. NEW JERSEY. 

IRON !!fTEA MI!IHIP B UILDERS. 

NEAFIE & LEVY, 
PENN WOBKS 

MARINE ENGINE�.1 B�LERt:!, AND �UILD­
ERS OF COMPO ND E!"I GINES, 

PHILADEL HIA PA. 

P R A T T ' S  
A S T R A. L  

O I L . 
Safelt and be.t Otl ever made-burns In any lamp--for 
.. Ie everrwhere . C HAS. PRATT & CO. 

E.tabllshed 1m. lOS Fulton street. N. Y. 

!l.HE HEALD d: SISCO 
Patent Centrlfu2'al Pumps, 

VERTICAL '" HOitlZONTAL. 11,.81 Premiums at New Orleans, Clnclnn .. tl. and New 
York. .. Medal gJ /JpMJ:la1 Aua,.d." American 

Instltute. 1S72. 
Perfect utlsfactlon guaranteed. The cheapest. mOSl 

durable. popnlar and snccessful Pomp known, for Paper 
Maken. Tanners, Contracton. BrIck Maken. mstlllen, 
etc. PUmp. wltn enJZlne on frame. complete at low 
II.I(ores,for Wrecklng;Dredglng, Irngatlng. etc. 'I1Justr4' 
ted lIamphle:flfree. �OO reference. to parties actual IT, nslng thlJ:l'..:':'· ��f>�U�8S�'t'6�tl�I':r��s�fe:,,�ef: 

OF TBE 

SCIENTIFIC AMERICAN . 
'lXB BEB'l XECXANICAL PAl'ER 

IN 'lHE WOBLD.' 

TWENTY-NINTH YEAR. 

VOL11J(. xu.�lIEW SERmS. 
The pnbUBhen of the SCIENTIFIC AMERICAN 0,,& 

to announce that on the third day of JanuRtY, 18'l4 • • 
new volume commences. It will conttnue to be the aim 
of tbe pnbllshe., to render the contents of the comln, 
year more attractive aud nseful than any of Its pred.· 
oeuors. 

The SCIENTIFIC AMERICAN Is devoted to the Inter · 
est. of Popnlar Science. the Mechanic Art •• Mannrac· 
ture., Inventlons,Agrlcnltnre.Commerce. and the Indus 
trial punnlt. generally ; and It I. valnable and In8trnc· 
tlve not only In the Workshop and ManUfactory. bu t alBO 
In the Household. the Library, and the Reading Room. 

The best Mechanical Paper in the World I 
A year'. nnmbers contain over SOU pagea and severa l  

hundred engraVings of new macblnes. useful and nove 1 
Inventions. mannfacturlng e.tabllshments. tool., and 
processe ••  

To the Mechanid and Manufactwrer I 
No penon engaged In any of the mechanical purBultl 

Ibould think of doing without the SorBNTU'lC A,.err· 
CAlII'. Everr nnmber contain. from sl" to ten engraving. 
of new machines and Invention. which cannot be found 
la any other pnbllcatlon . 

TERMS. 
One copy, one year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.00 
One COPY • •  1" month.. . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  1.10 
One copy. fonr month.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .• 
One copy of Sclenttflc American for one year.and 

one copy of engraVIDIr. "Men of ProgrC's." . .  1I.1JO 
One copy of Sclentlll.cAmerican for one year ,and 

one copy of .. Science Racord " for lSi4. . . . . .  S. OO 
Remit by postal order. draft or e"pres •• 
The postage on the Sclentlll.c Amerlcaa Is II.ve cent. 

".r qnarter. payable at the olllce where received. Can­
.. 8ubocrlber. mnst remit. with snbscrtptlon. 25 cents 
ca:tra to pay postage . 

Addre •• all letters and make aU Poat omce orden and 
draft. paY"ble to 

MUIUf' &. 00., 
87 PABX BOW. }fEW YOBE 

B U I L D E R S IRE " Scientific AmericaD " i8 printed wh" 
Bend for Catalogue • .I..J.BICK· CHAS. ENEl" JOHNSON & CO.'s IRK. -rent .. 6' d 
NELL & CO •• :nWarren lt •• N.Y. ........ Its. Phtladelp .. • .. .... d I'CI Go!c! ........ B.w y". lr 

© 1874 SCIENTIFIC AMERICAN, INC




