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BALLASTING JIIACRINERY. I buckets are of wrought iron, and mounted on 4·ply india I the illustration. It was exhibited at the recent exhibition 
Our illustration shows a very useful torm of machine for rubber belting 13 inches wide. A. hood is placed over the of the Society for the Promotion of ScientifIc Industry at 

bree.king stone and ballasting railroads,  and for macadam- top to shade the delivery from the wind. The ladder dellv- Manchester. This maehine is remarkable for the high speed 

RA1L WAY BALLASTING AND STOlfB BREAKING IIACHIBB. 

Izlng common roads. It is the design of Mr. Marsden, of \ers the material into trucks on the opposite rails. The boiler 
Leeds, England, and lohe stone.breaking arrangement is the is fed by an injector 
famUi&r American machine knoWll as Blake's stone crusher. • I.'. 
The machine Is designed especially for ballasting rail· WOOD-BORING JIIACHIN!:RY. 

ways; and it has long been known that: stone or slag We publish herewith an engraving of a very simple boring 

properly broken and screened, is a most -excellent mate· maehine, the whole construction of which is obvIous from 
rial for sl1ch purpose, giving a close road free 
from dust, while the mat!'rial is left In the 
best possible form for binding togetber. The 
machine is used on the London and Northwestern 
Railway. and is capable of break ing down lor 
ballasting about 120 tuns of slag per day. 'l'he 
tot",l weight of the apparatus isabout 26 tuns. 

The working jaw is operated by a vertical 
rocking bar, having a front and baek toggle plate 
taking into recesses on each side of the bar, the 
other end resting on the jaw and in the adjust · 
able toggle block. Whl'n the jaw is forward 
these plates are placed in a straight line, when it 
is back they assume an angular position, one up, 
the other down; and as the rocking bar passes 
its vertical center twice for each revolution of 
the crank, two distinct vibrations of the jaw are 
made. A horizonts l cylinder, 14 inches in diameter 
by 14 inches stroke, is placed between the arms 
at the rear of the maehine. These arms carry 
plummer blocks, in which runs the crank shaft 
in adjustable gun metai ; two massive fly wheels, 
each weighing one tun. are fitted at each end of 
the shaft. These carry crank pins, and two con· 
necting rods pass to a stout crosshead bar. Slip. 
per guides are bolted to each side or the frame 
and the piston is coupled by a "tout link direct 
on to tl:e rockinll" bar. Au efficient governor is 
supplied to regulate the speed of the engine to 
125 revolutions per minute. There is a screw· 
down starting valve, and the motion of the slide 
valve is effected by an eccentric working on to a 
weigh bar or ro�king shaft, which has an L lever 
link to the valve spindle. The cut·off is ar. 
ranged at five eighths of the stroke; but by a 
slot in the L lever, the stroke can he lengthened 
or shortened to cut off sooner or later. 

at which it can be driven without noile, bevel wheela being 
entirely dispensed with, motion being imparted by straPI. 
The upright frame is In one casting, the table moving up 
and down in slides, and worked by a rack and pinion, worm 
and wheel. It will bore holes from t inch to 3 inches di· 
ameter, and 12 in.hes deep, and can be fitted with plug cut. 

ters and receBB cutters. 
The machine illustrated herewith does not De 

cessarlly possess advantages over the same class 
of machines made in this country, but it may in· 
terest our mechanics to see an engraving of on8 
of the best of its kind used in England. 

-.--
The l'IIonopolle. oC Inventor.. 

The boiler is of the vertical type. The eleva. 
tors radiate round the bottom shaft, and the 
angle of delivery can be altered by the wind. 
lass attached to the side of the maehine. The 

FURNBSS &: CO.'S V,BRTICAL BOllING IIACHIlfB. 

It.. large fortune made from valuable patents 

was that of the late I. M. Singer, who left prop
erty valued at $9,000,000 in the United States 
and $4,000,000 in Europe. It has often been 
observed that inventors are not apt to amass 
wealth. This statement, however, is wide of the 

truth if it means that inventors are more apt to 

die poor men than those who engsge in other 
branches of business. We are very confident, 

says the Artisan, that, if a comparison were In· 
stituted between inventors and all those in this 
country who have engaged in mercantile busi

ness, stock speculation, or banking, it would be 

found that as many inventors have acquired 

wealth in proportion to their whole number as 

those engaged in any other branch of business. 

We might enumerate instance after instance 

where very large fortunes have been made, as in 

the case of Mr. Singer. Should we do this, how. 

ever, we might supply an argument to those who 
believe that patents create oppressive monopolies. 

We are willing to grant that, when wealthy rings 

and cliques are enabled to control legislation, 80 
as to obtain the renewal of patents, through the 

aid of bribes, which they could not obtain under 

the regular working of the patent laws, oppress

ive monopolies may be created and fostered , but 

this is to be attributed to the general corruption 

of officials, and it is not peculiar to the working 

of the patent system. Designing individuals 

who combine to centrol legislation require mo· 
nopolies of privileges in other departments of 

business more oppressive than any monopoly 

which has for its basis a patented invention 
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WllAT IS HARD .OBEY 1 
The Director of the United States Mint has recently made 

his report to the Secretary of the Treasury, in which he 
shows the amount of metallic currency in existence at the 
expiration of the fiscal year ending June, 1875: Gold, 
$33,553,965; silver, $10,070,368, and minor pieces, $230,375. 
This is a small supply of currency for so great a country, 
and doubtless statisticians find little difficulty in tracing 
its course during the period of its circulation. Small as 
the amount is, however, it will serve to illustrate a curious 
fact. Leaving the nickels and pennies out of consideration. 
suppose that the aggregate sums mentioned of gold and silver 
could be thrown into circulation on some given day-say 
June 1, 1875-instead of at divers times, as of course was 
the case. Suppose, further, that on June 1, 1876. the total 
could again be collected and delivered at the mint. It might 
naturally be inferred that, the mint having regained exactly, 
to all appearances, the sum it sent forth, it would be 
financially as it was prior to emitting said sum-no poorer. 
no richer. The fact would be, however, that, if the mint 
should receive back the gold and silver at face value, the 
government would lose over $100,000; for it would pay for 
gold and silver never returned, for precious metal not non
existent but distlibuted in the metal of cash boxes, the 
wood of tills, in the skin of human hands, in the threads of 
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the piece for a much briefer period is sufficient to render it 
open to rejection as light. Mr. Palmer, the Deputy Gov
ernor of the Bank of England, :recently informed a Com
mittee of the House of Commons that last year the Bank 
weighed coin to the amount of £23,100,000 and rejected 
£840,000, or about 3.6 per cent, as being light gold. For 
this amount the Bank paid the value, making a deduction 
for the deficiency in weight, which, at the rate of three 
pence per pound sterling, would show a loss of some $200,-
000 in our money on the above amount. It was also stated, 
says the London Time8, referring to Mr. Palmer's report, 
that boxes of correctly weighed gold, sent by the Bank of 
England to Scotland, frt'quently came back without baving 
been opened, ar.d Mr. Palmer stated that there is then fome 
reduction for light weight. He explained this by adding 
that the mere shaking of the sovereigns on the journey will 
make a slight difference. There is a point at which every 
sovereign becomes light, and many sovereigns turn that 
point on the journey. Mr. Hodgson, M. P., a bank director, 
stated that, in a box of 5,000 sovereigns, the number which 
would be found to have turned the point would generally be 
about eight if they had not been disturbed. 

VOLUME XXXIII., No. 24. [NEW SERIES.l Thirtieth Year. clothing, in the dust, in the air-lost by the unavoidable 

The resumption of specie payments in this country, which 
it is to be hoped may not long be deferred, will of course 
result in an enormously increased circulation of coin, and as 
a result the waste referred to in the United States will be 
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PUBLIBlIEBB' CARD. 

The present volume of the SCIENTIFIC AMERICAN is draw 

ing rapidly to a close. Three numbers (including the pre
sent) and the year will be ended. Some eighteen thousand 
of our subscribers will find, printed on their wrappers cover-

ing this week's papers, the announcement that their subscrip
tions are about to expire, and the request that they will re-
mit for the new volume. To prevent any break in the conti
nuity of their subscriptions, and to enable the publishers to 
know how large an edition to print at the commencement of 

the year, subscribers are invited to remit for a renewal as 
early as possible. Simultaneously with the mailing of this 
week's paper, an envelope, containing Prospectus for 1876, 
& beautiful chromo Name List, a Catalogue of our Publica-

tions, and an nlustrated Hand Book, useful for inventors and 
others, will be mailed to all our subscribers; and we hope to 

waste of almost imperceptible wear. The five dollar gold 
piece which we put in our pockets in the morning is not the 
same as the five dollar gold piece we take out at night, al
though the coin .may never have left its receptacle in the in
terval. Probably no balance is sufficiently delicate to 
indicate the loss; but loss there is, and one which bEcomES 
an appreciable quantity after a month's carriage. 

augmentEd. Whether it ever will be possible so to treat or 
combine precious metals as to render them sufficiently hard 
to resist friction, better than the alloys now do, is a ques
tion for inventors, and one perhaps worthy of renewed in
vestigation. 

----------__ .. �'4 .... ' ..... ----------
lIECIIAlfICAL DRAWING. 

A better idea of the amount of deficiency in coins due to In compliance with the nesires of large numbers of our 
wear, can be obtained by considering the currency of Eng- readers for the publication of Ptactical Instruction in 
land: Gold sovereigns are composed of one twelfth alloy 'Mechanical Drawing, we shall, in the first number of the 
of silver and copper to eleven twelfths gold. American ScIENTIFIC AMERICAN SUPPLEMENT, begin a series of valu
dollars consist of nine tenthR gold to one tenth similar silver able lessons on the subject, by experienced teachers and 
alloy. It has been determined by actual experiment, con- draftsmen. These instructions will commence at the begin
ducted sevElral years ago under government auspices by ning, at the most elementuy point, and their aim will be to 
Messrs. Cavendish and Hatchett, of the Royal Society, that show how any per8on, young or old, whether naturally 
the English gold standard, as above given, is the best com- skilled or not, may learn to draw. 'Ve are convinced that 
bination in point of power to resist friction. During these there are thousands who would be glad to avail themselvts 
tests, alloys of silver, copper, platinum, iron, tin, lead, of simple and plain directions, periodically continued, with 
bismuth, manganese, nickel, cobalt, zinc, arsenic, and anti- plentiful examples for practice, provided such practice in
mony were made with gold, and plates of the various metals volves no expensE'. 
were rotated for long periods in tumbling barrels, and were We propose to point out, in thesE' papers, by precept and 
rubbed together on an average of half a million times each. ocular example, how wide is the range of useful practice 
Toward the close of the last century, trials were made to de- that is open to any faithful learner in mechanical drawing 
termine the loss of metal of the coins, more especially of by the use of a simple rule and pencil or pen. When we 
gold, and these tests have since been frequently repeatE'd. say that these instructions will be such that they can be 
The average result, according to the best authorities, and taken up for practice or dropped at any time; tLa 
reached by taking an average of all the gold coins in the they are specially adapted for leisure hours or minutes, 
country and an average of all the hard usage to which coins and arll intended to be made so plain that the �im 
are exposed, shows that each coin bears an annual loss of plest minds may easily follow them, we think that those 
about 1·90C by friction. In silver the loss is supp0l:led to be who neglect so excellent an opportunity for learning will be 
five or six times greater, owing to the more unceasing circu- without excuse. We suggest to the heads of families tbat 
lauon of silver than gold, and the less degree of fitness of they cannot do a better thing for their boys than to make 
the metal to bear friction. At the close of 1872, a careful them a present of a year's suhscription to the SCIENTH'IC 
estimate of the coin in circulation in Great Britain and Ire- AMERICAN SUPPLEMENT, and encourage them to follow thefe 
land placed the gold at £84,551,000 and silver at £15,000,000, lessons in drawing. See prospectus elsewhere. 
from which it will be seen that, in the three years which We also suggest to young men the propriety of devoting 
have passed on the amounts above noted, there has been on their leisure time to the practice of drawing, inEtead of 
the gold an annual loss of £93,945'5, and on the silver wasting their evenings in useless loafing at the country 
£99,996, or, for the entire period, the sum of nearly $2,- store. 
900,000 has been absolutely wasted. Calculating in To all, whether young or old, we suggest the propriety of 
similar manner for the circulation in UnitEd States coin learning to draw. Its practice quickens the mental percep 
gives over $100.000 for the yearly loss, but this, of course, tions and insensibly promotes a taste for other useful 
is merely approximate, owing to the difference in composi- studies, of which many, suggested from time to time in our 
tion of alloys, and to the fact that British gold coin is in- paper, may be readily acquired. 
trinsically more valuable than ours in the proportion of The life of the late Henry Wilson, Vice President of the 
$55 to $54. United States, is a striking example of the progro!!s in 

The loss due to wear falls generally upon the last user of knowledge that any faithful leamer may make, even wh€D 
the coin. In England, where the exchange of gold for he begins late in life, and under toilsome discouragements 
Bank of England notes is constantly going on, the person such as those encountered by a poor shoemaker. 
who presents a light piece is the sufi'ere-r. A number of 
clerks of the bank examine the pieces and weigh them in 
bulk with very carefully adjusted scales. If the standard 
weight is lifted, notes are pYlon. Should, however, the scale 
not turn, a few light coins are picked out by inspection and 
others of full weight added to make the balance, the per
son asking the exchange being charged w:ith the difference 
in value. Should, however, a person presenting light coins, 

••••• 
EXPLOSION AT TIlE PULLlIAN CAR WORKS. 

receive all the lists back again filled with the names of on finding the pieces to be below weight, change his mind 

On November 10, a strange explosion took place in the 
Pullman car works in Detroit, which dangerously injured 
several workmen. ,We give some details about it, as the evmt 
conveys a useful lesson to establishments where similar ar
rangements are in operation, and because it is a verification 
of the scientific theory concerning the nature of explosive 
gaseous mlxtllNs. 

those who wish in the future to take our paper and conclude not to take the notes, the law steps in and 

To save our friends all the trouble possible, we also in- ,uins his coin so rar as its circulating utility is concerned. 
The clerk unceremoniously clips each piece by cutting a gash 
nearly through and across its diameter, and hands it back to 
the presenter, despite his protests. If he chooses to pay a 
small tax, usually from two pence to four pence on a sov
ereign, the spoiled coins are redt'emed by new sovereigns. 
While the bank may thus in the course of business receive 
light pieces in bulk with others, it never pays them out. 
Quantities of coin are thrown into a wonderfully delicate 
machine, which weighs the pieces at the rate of 3,000 per 
hour with unfailing accuracy, and automatically separates 
the light from the full weight coins. The former go to the 
mint for recoinage, and the govemment reimburses the bank, 
the wear and tear of such coin being compensated for by 
national taxation. 

close an envelope with our address printed thereon, so that 
all the subscriber and getter-up of a club has to do, is to 
place his name or list of subscribers in the envelope, with 
the postal order, draft, or money, put a 3 cent stamp on the 
former, and drop it into his post office. 

The terms of subscription remain as heretoiore--$3.20 per 
annum, postage prepaid by us, for single subscribers, with 
discount for a number. See terms for clubs in special pro
spectus. All news dealers throughout the country will, as 

usual, receive subscriptions and have our publications on 
sale. 

THE railway to the Hot Springs, Ark., has been opened to 
within seven miles of the locality, and will be finished to the 
Springs by January 1. This will open, to the convenient 
access of the public, one of the lllOSt remarkable places on 
the globe. 

When subjected to such tests it will be evident that the 
legal lifetime of a sovereign, which is nearly the size of our 
five dollar gold piece, is quite short. The average weight 
is 0'2562 ounce, and one Yllar's wear, as already shown, re
duces it 0'023 ounce, a quantity very readily distinguishable 
by the balance, so that indeed the continuous circulation of 

In this establishment, the furnace under the boilers is fed 
by the refuse matter of the workshops (shavings, sawdust, 
etc.), which is swept into openings in the floors of the differ
ent rooms. These openings communicate with a. large brick 
shaft or flue, reaching from the top to the bottom of the 
building; inside this flue is an iron pipe through which the 
sawdust and small shaving�, from several woodworking ma.
chines on the different floors, are blown. This material is 
collected by means of a fan blower, which, exhausting the 
air from funnels over the machines, carries it along by suc· 
tion, and then sends it by pressure down the iron pipe into 
the furnace below, performing the double function of blow
ing the fire and furnishing fuel in the form of dust. When 
this dust fuel is not needed, the connection of this pipe with 
the furnace is closed, and the blast sent up through the sur
rounding flue, while the exit of the dust and shavings out 
through the roof is prevented by a wire grating or screen in 
a cupola on the roof, wherein this dust is retained. This 
cupola has to be cleaned out from time to time, the dust be
ing thrown down the large brick flue. Workmen thus em
ployed discovered that the material on the bottom was on 
tire, having been ignited through tj. defect in the closing of 
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the communication with the f1ll'll&C8, from which the up· ; tom of the box, and by it conveyed under the hops the car' 
ward air current in the Aue had drawn sparks. As water I bonic acid, which, being heavier than air, remained below, 
thrown in from below did not extinguish it, a hose was ap· i and drove the air out upwards. He then comprellBed the hops, 
plied to the top; and at the moment of injecting a stream of ,filled the box up again with more hops,and admitted more gas; 
water, a most violent explosion took place in the flue, blow· I and he continued in this way until the box was full, then put 
ing the wire grate, cupola, and belfry into fragments, and on the cover, and admitted more gas, to prevent the penetra. 
high into the air, Lnd wounding 13 men. Then a fire broke I tion of air by possible diffusion, and after a while he closed 
out in the roof, but this was speedily under control after the box hermetically. For the performance of 'his genera· 
the firemen arrived. tion on a large scale, he proposes to have the gas ready in a 

The local papers, commenting on this event, say that the large gas holder, similar to those used for illuminating gas, 
water was changed into steam, oxygen liberated, and the gas and to introduce it by a moderate pressure. The hops pre· 
ignited; this of course is erroneous, and the cause of the ex· pared by him in this way have thus far been found by the 
plosion ought to be attributed, like all similar explosions, to brewers to have remained in perfect condition, and fully 
a mixture of air with a lombustible vapor or dust. Just as equal to the fresh article. 
ordinary illuminating gas is lisble to explode when mixed ------.-.......... ------

with air in the right proportion, so will the dust of inflam
mable material. There are already numerous examples on 
record of the I!ame nature. Last August an explosion took 
place at the works of the Milburn Wagon Company at To· 
ledo (see SCIENTIFIC AMERICAN, October 9, page 228, current 
volume), which was also caused by the fine wood dust in a 
shaft through which the shavings, etc., were conducted to 
the furnaces; it was so violent that the boiler room and 
magazine were completely wrecked, the roof blown off. the 
walls thrown down, etc.; and we then called attention to the 
dangerous nature of the dust of combustible materials. 

In the Science Ruord for 1874, published at our office, it 
is stated (on page 395) that at the town hall at Friedek four 
persons were injured by such an explosion; and not wood 
dust only, but flour dust, will cause similar disasters. In 
the Ofen·Pesth steam mill, an explosion, which destroyed 
the windows and roof, was caused by a cloud of dust of some 
very fine varieties of flour being ignited by a candle. A 
great explosion also occurred at Glasgow, where the stones 
grinding the flour struck sparks during an accidental cessa
tion of the feeding. Of the latter accident a detailed account 
was given in the SCIENTIFIC AMERICAN of October 5, 1872 
(page 209, volume XXVI!.), where it is also mentioned that 
Professors Rankine and MacAdam made experiments to as
certain the inflammability of such mixtures, and verified the 
result of the calculation of the right proportions to produce 
thd accidents in question. It has been found that the rapid 
combustion of the finely divided flour, as well as the ignition 
of a mixture of air with the gases furnished by the decom
position of fiour and of wood, may produce explosions. Flour 
and bran mixed gave off, at 450· Fah., a gu which, mixed 
with nine times its volume of air, ignites; and such a tem
perature is often obtained by the friction in the grinding 
process, and it has undoubtedly been a cause of many unex· 
plained fires in flour mills. 

Other materials than wood dust and flour have given rise 
to like 8ccidents. About 10 years ago, a similar explosion 
took place in the Grahamite mines in Western Virginia, 
where the dry, resinous, and brittle material had filled the 
mining shaft in the form of an impalpable dust, which it 
was afterward fou�d could not be entered with impunity 
without safety lamps. 

!t is therefore probable that the dry sawdust, with which 
the flues in the Detroit establishment were filled, required to 
be intermingled with air in the right proportion to form an 
explosive mixture, and that the intermingling was effected 
by the stream of water entering from above, while fire was 
set to the mixture from Lelow; or inflammable gas may be 
have been produced by the decomposition of the wood shav· 
ings at the bottom of the flut', or by imperfellt combustion, 
evolving carbonic oxide gas, favored by insufficient access of 
air; this gas may also have entered from the furnace, by the 
the acknowledged imperfection in the arrangements for clos· 
ing the communication. This combustible gas may have 
mixed with the air and combllstible dust, to such an extent 
as to form the explosive mixture. There is no doubt that 
the· limits of such dangerous mixtures are often reached in 
many localities; and the actual explosion is only avoided by 
some distllrbing influence, which prevents the attainment of 
the required proportions, persons of the vicinity remaining 
unaware of the dangerolls crisis through which they hav
passed. 

••••• 
THE PRESERVATION Ol!' HOPS. 

As the brewing of beer is making such tremendous strides 
at the present day, owing to its enormously increasing con· 
sumption, the production of and trade in one of the most 
important ingredients, the hop, have become a correspond. 
ingly gigantic branch of commerce. The active constituent 
in the hop is volatile; but a worse feature is that it is pow· 
erfully acted upon by the atmospheric oxygen, which in 
time renc!ers useless hops that have long been preserved. 
Hence attempts have been made to keep them in their nor· 
mal condition, and the manufacture of an extract of hops 
has been attempted in this country with apparent success. 
The brewers, however, found that they could not use it, or 
rather that if they used it it made the beer less palatable, 
and therefore less salable; hence they have all adhered to 
the use of the original hops, and the great problem has bl!8n 
how to preserve the hops themselves. h is now announced 
in the German papers that C. B. Jung, a merchant in Filrth, 
has succeeded in doing this by removing the atmospheric air. 
As it was not practicable to do this by exhaustion by an air 
pump, he attempted to do it by displacing the air with a gas 
that did not contain any oxygen, or at least no free oxygen, 
and he tried nitrogen, hydrogen, carbonic oxide, carbonic 
acid, etc.: and he patented his process in several countries. 
At last he selected carbonic acid as the most effective and the 
cheapest gas, as it can be made by mixing limestone or chalk 
and sulphuric acid. He operated thus: He loosely filled a. 
box (lined wUh tin) with hops.: he b:rwlght a tube to the bot 

THE BOIDTIl!'IO ADBIOAB' SUPPLEDKT. 

The first number of this new addition to our publications 
will be ready next week. We Issue it considerably in ad
vance of its actual date (January 1) for the convenience of 
those who desire to procure copies for examination prior to 
fiubscribing. Single copies 10 cents. For sale at all the 
principal news stores throughout the country. Single cop· 
ies also sent from this office to any address on receipt of 
the price. The first number of the SCIENTIFIC AMERICAN 
SUPPLEMENT will contain a large amount of interesting mat· 
tel'. 

Among other things it will contain a paper relating to the 
Constrnction of Ice Boats, illustrated with working draw· 
ings and specifications for the making of the best and fast
est boats now used on the Hudson River. These articles 
will be of great utility to young mechanics in all parts of 
the country, furnishing them th� measurements, propor· 
tions, and all the details of construction. The ice boat is a 
simple machine, but its use involves some skill and is pro· 
ductive of great eDjoyment. 

For a more detailed statement of what the subscriber to 
our SUPPLEMENT may expect during the year we refer to the 
prospectus in another column. 

e .••• 
A HmT l!'OR THE HOLmAYB. 

As the season for gift.giving draws nigh, the �ually reo 
curring problem, what to give, presents itself. What will 
affurd the most pleasure or yield the largest benefit for the 
money to be expended? 

We do not propose to answer or attempt to answer a ques· 
tion so delicate and important; but would merely suggest a 
few instances in which a very useful, pleuure-giving, and ap· 
propriate gift would be a year's subSCription to the SCIEN 

TIFIC AMERICAN. 

Employers often find it advantageous to manifest their ap· 
preciation of the fidelity and painstakinAr care of the better 
sort of workmen by a holiday gift; and for such a gift, a 
year's subscription to the ScIBNTIFIC AMERICAN is some
times chosen. In some cases as many as fifty workmen in a 
single establishment are reminded, in this way, that their 
personal character and skillful services are favorably regard. 
ed by the proprietors. And we have been assured, by those 
who have tried the experiment, that gifts of this kind are as 
profitable to the giver as acceptable to the receiver. By its 
timely suggestions, hints, items of information, and general 
inlluencf', the SCIENTIFIC AMERICAN makes the recipient 
more careful and intelligent as a workman, more fertile in 
resources, less likely to waste his time in idleness or unpro· 
fitable associations; and the giver reaps a benefit perhaps 
many times above the cost of the gift. This, leaving out of 
sight the p:easant effect which such attentions from employ
ers have upon the employed. 

EquaUy happy will be the effect of such a gift upon any 
young mechanic from any interested friend. It cannot but be 
instructive and improving; and many successful machini8ts, 
artisans, and others have gratified us with the voluntary as. 
surance that their progress in their chosen trade or profession 
has been veJ:11argely owing to the habitual study of the ScI. 

ENTIFIC AMERICAN. 

But it is not to the mechanic only that a subscription to 
the ScIENTIFIC AMERICAN will be acceptable and useful. 
To the farmer-young or old-ittl pages are full of sugges. 
tions and instruction; and no better or more pleasing present 
for its cost could be made to a wide·awake son of the soil. 
This not only for the wide range of entertaining and instruc· 
tive scientific matter it presents, but also for the informa
tion it furnishes in regard. to improvements in farming ma· 
chines and implements, and still more in regard to the hand. 
ling and care of them. To be a successful farmer to-day, a 
man needs almost to be a machinist as well. 

Not less' appropriate is the ScIENTIFIC AMERICAN as a 
holiday gift to the doctor, lawyer, minister, or other profes· 
sional man. Each and all of these have to do mainly with 
the great army of producers, of whose thoughts, labors, in· 
terests, etc., this Paper is an exponent; and their success in 
their profession cannot but be furthered by such a knowledge 
of the world their clients live in, as our paper is calculated 
to furnish. 

Do you contemplate a holiday gift to your pastor? Consid· 
er whether a present which will break the routine of his 
professional reading, which will show him, from week to 
week, what the men who deal with the physical are attempt. 
ing and achieving, how they regard the great question of 
force and life, and what is doing in the world of Science and 
scientific speculation: whether such a gift will not prove 
at once useful and suggestive to him, a help in social inter· 
course, a means of diversion and of instructive recreation. 

Is it a gift for the vl11age schoolmaster that you are seek
hig? A copy of the ScIENTIFIC AMERICAN will give him a 
weekly respite from the domination of text books, tell Wm 
much that the intelligent patrons of the school are interested 

in, and furnish an abundant store of information with regard 
to the world's activities, the discoveries of Science, the mas. 
terpieces of inventive genius, and a thousand things, not only 
available for breaking the monotony of school studies and 
brightening the wita of the chlldren, but directly useful to 
him in increasing his range of knowledge and widening his 
views of man and nature. 

Is it a bright student you think of favoring? The annual 
volumes of the SCIENTIFIC AMERICAN furnish instructive 
matter equal to several books of CIilrresponding cost, besides 
a multitude of engravings, illustrating not only the best m. 
vention�, but the more important feats of engineering and 
constrllction, new discoveries in chemistry, electricity, and 
physical science, figures of many new and remarkable plants 
and animals, portraits of eminent men, views of the world's 
great workshops, and scores of other interesting scenes and 
objects. The subjects discussed and described, unlike those 
of his text book, are subjects of current interest and signifi. 
cance. They open to him an inviting entrance to the living 
world of human thought and action, enliven his interest in 
what is useful and instructive, and tend to create in him a 
becomiug respect for the dignity and honor of labor. And 
its influence is cumulative. The pleasure and profit of the 
gift do not pass with the holiday season, but abide through. 
out the year, bringing, at the least, fifty.two reminders of 
the gi"\'er's thoughtfulness and kindly consideration. 

Wha.t is true in regard to the fitness of the SCIENTIFIC 

AMERICAN (and of the SCIENTIFIC AMERICAN SUPPLEMENT 

as well) as a cheap, appropriate, and usefnl holiday gift to 
the classes we have named, is equslly true with respect to 
many others. Is there no Association, Society, Reading 
Room, Library, Lyceum,Lodge, Club, or Institution, in your 
vicinity, whose prosperity you desire to promote? Probably 
nothing that you could do would be so highly appreciated by 
the members as the gift of a year's numbers of THE SCIEN. 

TIFIC AMERICAN and SCIENTIFIC AMERICAN SUPPLEMEN'!'. 

These two publications, costing only $7.00, will furnish fresh 
and useful reading matter throughout the year, equal in 
amount to eight thousand ordinary book pages. 

e .•.• 

BCIElfTIl!'IO AB'D PRAOTIOAL mEORBATION. 

RUSSIA AND THE CENTENNIAL. 

A. curious misunderstanding, it now appears, las existed 
throughout the country relative to the attitude of Rllssia reo 
garding the Centennial. Her neglect to apply for space, and 
to accept the official invitation of our government to contri· 
bute to the ExpOSition, has been a matter both of surprise 
and regret, since the friendship existing between the two 
countries has never been impaired, and the non-participation 
of the empire has been construed in the light of an intended 
slight. The news, therefore, that Russia has not only reo 
cently officially appliE'd for space through her representative 
in Washington, but has asked for double the area allowed 
her, will be received with general satisfaction. The Russian 
journals promise a magnificent display of national produc· 
tlons, which will far exceed anything hitherto contributed 
by Russia to any of the great expositions heretofore held in 
Europe. 

REMARKABLE FEAT IN SAW MAKING. 

A.t the works of Measrs. Emerson, Ford & Co., Beaver 
Falls, Plio" on November 11, a solid toothed circular saw, 
with 40 teeth, of No. 5 gage at the center, and No.6 at the 
rim, was finished complete. ready for market, in the short 
period of 7 hours and 45 minutes. The saw was on the 
anvil (being flattened, smithed, hammered, and blocked) 4 
hours and 55 minutes. The hammer strokes were counted, 
and aggregated 12,764. The balance of the time, 2 hours 
and 50 minutes, was occupied in drilling, toothing, grind. 
ing, hardening, tempering,and cooling:after it was tempered. 
The teeth were ground into shape after they were cut, and 
the saw was ground after smithing, then again after being 
hammered and before it was polished and stamped. Total 
amount of labor expended, including that of helpers, was 
12 hours and 40 minntes. The saw was of high temper, and 
required rather more than an average amount of smithing, 8S 
8,528 blows were expended in this laborious operation 
alone. 

AN IJllPROVED METHOD OF ETCHING COPPER AND STEEL. 

In overlooking the recent handbooks, encyclopedias, tech. 
nological dictionariell, and journals, many directions for etch
ing metals,especially steel and copper,are found. !t is a pity, 
however,that most of these prescriptions only very imperfectly 
fulfil the purpose intended, while some of them are even 
utterly impracticable. Some modem industrial establish. 
ments in Germany, especially the Metallurgical Museum of 
Nuremberg,have undertaken the task of submitting the pro · 
cesses proposed by the books to practical tests, in order to 
abolish many of them, which, like a chronic disease,are car. 
ried from generation to genelation, by being copied ill good 
faith in the handbooks and encyclopedias; and it is ex· 
pected that only very few of them will stand this severe 
ordeal. 

Rudolf Wagner, edi tor of the" Annual (''hemical Technolo· 
gical Report" (Jahrbuch deB chemi8eher 1'echnologie), mentions 
in a recent Germall. industrial journal that he found that solu· 
tions of bromine and bromine compounds were most ex· 
cellent for the etching of steel. He uses 1 part of bromine 
to 100 of water; and in case he wished to avoid the vapor 
of this volatile material, which may injure delicate objects 
around,he prefers a solution oft part of bromide of mercury 
in 30 parts of water. For etching copper, he recommended 
a solution of bromine in hydrochloric acid, 8il preftrable 
above all other agents known. 
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IKPBOVBD FLOODWAY FOB WAREHOUSES. 

In the accompanying engravings we illustrate still an 
other of the useful inventions of Mr. John H. Morrell, se
veral of which, of siwilar nature to that below described, 
have already appeared in our recent issues. The present 
device is intended to supply a mean3 of quick discharge from 
the sinks or reservoirs of a building to the drain pipe, and is 
so provided with valves that no foul air from the hewer can 
rise back into the house. In case of fire breaking out in the 
lower stories, the smoke ascending the 
main sewer pipe will be prevented by 
the invention from escaping into the:up
per rooms through the reservoirs. All 
draft through said pipe is also checked at 
the reservoir at each floor. We also reo 
present a modification of the device, show
ing its adaptation to street sewers, both 
for preventing the entrance of solid ma
terial which would choke the drains, and 
the reflux of foul gases to poison the air 
in the vicinity. 

The bottom of the sink or floodway 
reservoir, as shown in Fig. 1, is set in
c�ined so as to cause the hinged valve, A, 
to rest in a closed position until such 
time as water may enter in sufficiell.t 
q lantity to lift the valve from its 
seat. The water then escapes, after 
which the valve instantly falls back to 
i ts former position, thus effectually pre
vdnting the return of foul gas. B is a 
wire netting or gratiDg set across the pan 
so as to keep floating cUbriB from choking 
t 'le valves or pipes. 

In case where it is desirable to carry 

tle drain pipes through the walls of a 

building or underground, a valve of si· 

mUar construction is used, inclosed in a 

box as represented in Fig. 2. 

The sewer flood way is shown in sec· 

tion in ltig. 8, and is applied to a sewer 

opening, such as is ordinarily made at 

street comers. Just beneath the open

inO' the box connecting with a pipe, C, 

Id:diDg to the Eewer, is set. This box is 

dl vided into two compartments by an in· 

clined paItition, in which the valve, 

MDnected similarly to that before de

scribed, is hinged. In front of the valve 

apHture is a movable grating, E, which 

I!<3rves as a strainer. There is also a mo· 

v4ble pan, F, surmounted by another 

grating, G. The pan, which can eMily be taken out, allows 

of the removal of collected obstructions, which are stop m 

by the inner gratings, and thus admits of the quick cleans· 

ing of the flcodway. The invention is simple, and could pro

bably be cheaply constructed. Its use might prove an im 
porlant sanitary precaution in localities where the sewer ar
ungements are defective in means for 
p:eventing escape of gas. 

Patented through the Scientific Ame
rican Patent Agency, October 5, 1875. 
For further information address the in· 
ventor, at Morrell's Storage and Safe 
D�posit Buildings, comer of Fourth 
avenue and 32d street, New York city. 

.. _ .  

The Death o£ Ihe Vice Pre.leleDI. 

Vice President Henry Wilson died on 
the morning of the 22d of November, 
oda third and fatal attack of apoplexy. 
'f IJI: first stroke of the disease occurred 
some two years ago and a second at
t ick quite recently had prostrated him 
a �d aroused serious fears for his life. 
Flom the last, however, he appeared to 
be reruvering when the fatal visitation 
c<l.we an'd resulted in almost instant and 
p.unlees death. 

Like many of the men whose names 
have become famous, and who have oc
cupied the most exalted positions in the 
nation during the last decade, Mr. Wil
son arose from the humbl" st position in 
life. His origin was not only in utter 
poverty but almost in vagrancy, and at 
barely tE'n years of age he was sent 
forth from the mere hut in which his 
parents dwelt to become a farm drudge. 
For eleven years he labored at his ap
prenticeship, employing every spare 
hour at hard study from such books as 
he could borrow in the vicinity, or at 
his tasks during the winter months of 
district schooling. When his appren-
ticeship had concluded, he obtained 

small wages, and the money he scrupulously saved ; and as 
W&l common with Massachusetts boys in those days, he 
looked forward to emigration to another part of the l!ltate, 
where a trade might be learned, from which a better income 
could be gained.. 

In course of time he journeyed to Natick and there engaged 
as a shoemaker. In three years, Le made seven thousand 
pairs of .hoa and saved seven hundred dollars, which sum 
he determined to devote to the acquisition of a good edaca 
tion. He had already entered an academy when the failure 
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of the person in whose hands his earnings were deposited I Railway TaDael uDeler Ihe LODelOD D ock •• 
swept all away. Nothing daunted, young Wilson relin- The works on the East London Railway, by which the line 
quished his long cherished plans and went back to his trade, will be extended from the present terminus at Wapping to 
working on his own account. He prospered so well that in the Liverpool street station of the Great Eastern Company, 
1840, after six years labor, he owned his shop and the land are now rapidly approaching completion, and it is expected 
on which it stood, besides a handsome residence in the main tha.t the extension line will shortly be opened for traffic, when 
street of the town. It was during the year above mentioned there will be through communication between Liverpool 
that he made his first appearance in politics, by warmly ad· street and New Cross, where the line forms a junction with 
vocating the election of General Ha.rrison for the Presidency, the London and Brighton and the &.!utheutem lines. The 

most formidable engineering portion of 
the works is the tunnel under the eastern 
basin of the London Docks, which has 
just been completed. The water commu
nication between one side of the basin is 
restored, and vessels of large tunnage 
may now be seen berthed in the basin im
mediately over the submarine railway 
which has been formed. Operations were 
carried on by means of coffer dams and 
dredging trenches in the bottom of the 
dock until the London clay was reached. 
The driving of the piles and the construc' 
tion of the walls of the coffer dams was 
one of the most formidable portions of 
the work. The arches of the tunnel are 
of the ordinary horseshoe shape, built 
with seven rings of brick, and are sur
rounded with three feet of puddled clay. 
About two thirds of the Shadwell station 
are already completed, and the covered 
wa.y northwards, in continuation, is also 
nearly all finished to ab�ut 50 feet north 

j , .  
. . of Conlmercial Road. The retaining ( Uj. . ' 

walls for: the Whitechapel station are 

J(ORRBLL'S FLOODW 4 Y FOR W AREHOUSE8, 

a course which resulted. ia his being chosen to th41 Legisla 
ture of Massachusetts from·· N &tick. Detailed reference to 
his political career,which extended from the cobbler's bench 
to the second position in the gift of the nation, Is without 
our province. After repeatedly holding omce in bis native 
State, lie was elected to the senate in 1855 and continued 

J(ORR'ELL'S SEW.BR FLOODW AY. 

therein until he W&I elected to the Vice Presidency. His re
cord in the cause of emancipation is a most noble oue, and 
the mere history of the great reforms to which he gave un
deviating ton would fill a volume. 

Mr. Wilson was bom in February 16, 1812. The autopsy 
of his remains shows, in addition to the effects of the malady 
which resulted in his death, a dhIeased condition of many 
vital portionl, which probably would materially have short · 
ened his life had the apoplectic stroke Dot terminated 
fatally 

also nearly finished, and the station itself 
will soon be completed. The line con
tinues from Whitechapel station to its 
junction with the Great Eastern line at 
Brick Lane, and the works at thh point. 
which are comparatively light, are active
ly proceeding. The whole of the works 
have been deiligned by Sir John Hawk
shaw, aad are being carried out by Mr, 
Hunt, the resident engineer. The esti
mated cost of the works is set down at 
$2,500,000 per mile. 

. . -
Eelucatl oD oC Ibe Plea. 

Mr. Bertolotto. the well known educa
tor of the flea, is now in New York exhib. 
iting his curious succes'l in this line. The 
insects he employs appear to be the spe-

cies oJ flea COm�n to do�. The first lesson, he says, is to 
put the insects in a small circular glass box, where, by 
jumping and knocking their heads against the glass for a 
day or two, the idea is fina.lly beaten into them that it is 
useless to jump ; and during the rema.inder of their natural 
lives, to wit, about eight months, they are content to crawl. 

Having corrected their intellects in re
gard to jumping, the instructor now fas
tens a delicate pairof wire nippers to the 
middle part of the flea's body ; to the 
nippers any desired form of miniature 
vehicle, such as a wheelbarrow, a car, 
a wagon, etc. , is attached, and the flea 
thus harnessed trots away with the bad, 
to the great amusement of the looker·on . 
The professor harnesses his insect pupils 
into a great variety of other positions, 
and makes them perform ma.ny curious 
duties, such as the operation of a lortune. 
telling wheel. orchestra playing, racing, 
etc. They are allowed to feed twice 
daily upon the instructor's arm. It reo 
mains for Mr. Darwin and his compeers 
to determine what effect this system of 
insect education is likely to have upon 
the habits and development of future 

broods. 

.. .  -
Colel BaDeI. 10 Ihe Ob.eure P orll oD 

oC the Spedrum. 

When a thermo-electric battery is 
moved alonr in front of the part of tIae 
screen where is shown the ultra-red por· 
tion of the solar spectrum, a succession 
of thermic minima are noticeable, which 
may be called cold lines or bands, by an· 
alogy with the black rays of the lumln
ous spectrum. The spectra from arti. 
ficial sources, such as from incandescent 
lime, do not exhibit this phenomenon ; 
but M. Desains has lately succeeded 
in developing it by causing the radiations 
to traverse a thickness of 0'4' inch of 
water. 

M. Desains. from his investigations, logically concludes that 

the cold lines are due to atmospheric vapor of water. The posi

tion of the principal ones, measured from the extreme end, is 

found to be so near the position of the solar lines that thl'l 

difference is almost imperceptible. For four of the former 

lines in an artificial specirum, the angular distances 10 '8', 

80-6', 89 '5', and 52 '8' are given, while the solar spectrum 

gives cold lines at 19'1', 29', 41', and 59'. We look for fur 

ther information &I to the results of M. Desains' experi 

mentl. 
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TKB LITTLB GIAlf' STEAK :SlfGm:s. 

Another motor, designed especially to meet the require' 
ments of those who need light power for manufacturing or 
other purposes, is illustrated in the engravings given here
with. It is curious to remark that a few years ago there 
was almost a dearth of moton of this description, and calls 
for them arose from scores of trades and from amateur work
shops all over the country- At the present time, the me
chanic finds the lack well filled, and he may take his choice 
among motors driven by steam, by water, by hot air, by oil, 
by gas, and by electricity, from any one of which he may ob
tain power. generally under 5 horse, or just sufticient for his 
pa�t�cular WILDt, f�m the Fig 1 .  
drlvlDg o f  a sewmg ma
chine up to the running 
of the machine tools of a 
moderate· sized workshop. 

The enpne described be
low is a simple horizon
tal machine, presenting no
thing intrinsically novel in 
its construction, connected, 
however, with a boiler es
pecially adapted for it, and 
well suited for the econo
mical supply of the small 
amount of steam required. 
The feature which will, 
above others, commend the 
apparatus, in its entirety, to 
steam users, will be its very 
low cost, as we know of no 
other efficient engine and 
boiler of one horse power 
sold at the price of one hun 
dred and fifty dollars. 

The shl&pe of the boiler. 
which occupies about as 
much floor space as a small 
stove, will be understood 
from Fig. 1, and from the 
external casing removed in 
Fig. 2. The body, B, is 
made of lap-welded tubing. 
10 Inches in diameter, and 
is closed below with a cast 
iron cap, D, and surmount
ed above by the head, A. 
Twenty-nine . water tubet', 
C, projecting into the fire 
space, are expanded into the 
portion, B. These are each 
15 inches in length and ex
tend upward to a point just 
below the water line. The 
couplings, E and F, are for 
connecting the feed pipes 
and the three smaller couplings, at the upper part of the 
boiler, serve for the attachment of the gage cocks. The 
outside dimensions of the one horse boiler are: Hight 3 feet 
4 lnche�, and diameter 18 inches. The diameter of the en
gine cylinder is 21 inches, stroke 4t inches, and about 300 
I£volutions per minute are made. Two larger sizes of en
gine, of two and three horse power 
respectively, are constructed, with 
boilers sllitably increased in dimen
sions. 

The D of the engine valve is 
worked by a single eccentric, and 
the valve rod is flattened so as to 
spring, thus avoiding the necessity 
of a joint. The pump is of the lo
comotive pattern and is driven from 
the crosshead. The governor is 
driven by a belt from a pulley be
side the eccentric. All the parts are 
neatly finished and fitted, and the 
machine, as a whole, is very far 
from being the mere toy which, at 
first sight, would seem probable. 

In point of safety, the boiler ap
pears to be well constructed. The 
manufacturer claims that the burst
ing pressure is some 1,200 Ibs. per 
square inch, and tests every boiler 
to 300 Ibs. before sale. The work
ing pressure runs from 70 to 300 
Ibs. The consumption of fuel is a 
scuttle or two of coal per day-no 
more than that of a small stove. 
The boiler, in fact, Is a stove in 
itself, and might well serve to 
warm a shop besides driving the en
gine. 

The manufacturer is Mr. Ward B. 
Snyder, of 84 Folton street, New 
York city, who may be addressed for 
further particulars. 

8 .e . • 
A DCnlfICAL PlIO:Slfrx. 

The bird of the old mythology which not only endured 
roasting with complacency, but sprung up fresh, and vigor
ous, from its ashes immediately after it had Buffered crema
til)D, was tame, torpid, and quiescent compared to the idea 
tbe latest form of which we herewith illustrate. Searching 
once in Ewba!lk's II Hydraulics " for a particular design for 

a rotary pump, we found accidentally an engraving of a cy
lindrical pump, which II consists of two concentric cylin
ders and drums, the annular space between them forming 
the pump chamber ; but the inner one, instead of revolving, 
is immovable, being fixed to the sides of the outer one or 
case. The piston is a rectangular and loose piece of brass or 
other metal, accurately fitted to occupy and move in the 
space between the two cylinders. To drive the piston, and 
at the same time to fDrm a butment between the orifices of 
the induction and eduction pipes, a third cylinder is em
ployed, to which a revolving motion is imparted by a crank 
and axle in the usual way. This cylinder is eccentric to the 
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othel'!', and is of such a diameter and thickness that its inte
rior and exterior surfaces touch the inner and outer cylin
ders, the places of contact preventing water from passing. 

. . • This machine was originally designed, like most 
rotary pumps, for a steam engine. It was patented in En 
gland by John Trotter, in 1805, and is de3cribed in The Re-

F rI,y . 1 .  

THI .oFARLAID ROTARY pun, 
pertory of Art" volume IX., second series. " Ewbank fur
ther states that it was re-invented afterwards by a mechanic 
who was greatly distressed on finding that he had been an
ticipated. 

A glance at the engraviDg in Ewbank's work shows that 
the invention is almost identical with the Myers rotary en
gine, illustrated on page 803 of our volume XXXI. ; and My
ers obtained an American patent for exactly the same claims, 
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illustrated by exactly similar drawings, as are set forth in 
the Belgian patent of A. J • Works, no IV resident in this city. 
(This is an admirable comment on the value of the enor
mDusly expensive system of examination as to novelty, in 
which our Patent Office indulges at the expense of the in
ventor, and which results in delaying the issue of his pa
tent.) But referring to The Repertory of Art' for the de
scription of Johu Trottel's invention, we stumble across an 
engraving of a rotary engine invented in 1843, by Thomas 
Cochrane, Earl of Dandonald, which is almost line for line 
identical with the pump of Trotter (1805), and that of the 
other mechanic mentioned by Ewbank, and with the engine 

F '  2 patented by Works, and 19. . 
afterwards by Myers. Thus 
up to a recent date the ma
chine had been invented 
five times and patented 
four. 

A very little search lays 
open a new field bristling 
with rotary engines and 
pumps of the same design. 
Our contemporary, the En
gliBh Mechanic, republished 
our engraviIig of the Myers 
engine, and immediately 
Mr. E. L. Voice writes to 
point out that it is identi 
cal with an English patent 
issued to a Mr. Newton, in 
1864, and Mr. A n d J; e w  
Leighton shortly a f t  e r -
waros claims that it was an 
original production of Mr. 
A. Higginson, of Liverpool. 

Mr. Charles E. Moss, of 
Dublin, Ireland, a corre
spondent of the Engineer, 
sends a drawing of the sau.e 
device, which is published 
in that journal. page 118. 
August 13, 1875. Mr. MObS 
does not appear to have 
heard of any other invent
or of the engine or pump, 
but merely says : " It is su 
perior to anything yet pro
duced. I invented a n d  
made a model "f It In 1868_" 
Total to date, eight Invent . 
ors of the same device, six 
of which (and perhal s  
more) have received lettel s 
l atent. 

The McFarland rotal Y 
pump is substantially the 
same device, as will be seen 

on comparing our engra.ving herewith with the Myers en 
gine alluded to above. It Is only fair to Messrs. McFarland, 
however, to say that, while the other patents are dead, their 
machine appears to be doing good work and giving general 
satisfaction. But the comparison of the following descrip 
tion (selected from 11Jngineering) with the details of the Trot

ter engine, given above, will be suf
ficient to establish its identity. 

In our engravings, Figs. 1 and 2 
are respectively a longitudinal and 
transverse section of one of theE8 
pumps adapted for lifts up to about 
60 feet, while Fig. 3 shows the 
slightly modified construction adap 
ted for higher lifts. Referring to 
Figs. 1 and 2, it will be seen that the 
pump consists of an outer casing, 
into one side of which a shaft enters 
eccentrically, this shaft having keYEd 
upon it a drum of such diame'er that 
it just touches the interior of the 
casing on one side, as shown in the 
engravings. On the cover which 
closes the outer casing, on the side 
opposite to that on which the shaft 
enters it is formed a long boss which 
is concentric with the casing, and 
which passes into the driving drum 
already mentioned as beiDg keyed to 
the shaft. On this boss are mounted 
three armS which are capable of re
volving freely, and which pass out 
through three slots formed to receive 
them in the driving drum. The 
outer extremities of these arms fit 
against the interior of the casing, as 
shown in Fig. 2. 

It will be seen from the engrav 
ings that, as the shaft revolves in 
the direction of the arrows, the driv
ing drum carries lOund with it the 

arms turning on the boss of the cover, and each arm as it 
passes through the upper third of its revolution sweeps before 
it a charge of water, filling the upper part of the pump. In 
the earlier pumps two chambers were used, each being fitted 
with two arms ;  as now made, however, but one chamber i� 
employed, this being fitted with three arms as we have ex 
plained. It Will be seen on reference to Fig. 2 that, owing 
to these arms only actin&, throurh the upper third of their 
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revolution, the amount of their sliding movement through 
the driving drum when exposed to the pressure of the water 
is very small, the chief sUding movement taking place during 
the remainder of the revolution, when the arms are in equi
librium. The pump thus works with but very little fric
tion, and the flow is very regular. 

The L ocomotive. 

To the Editor of the Bcientijic American: 

The locomotive has probably attained a degree of simplici
ty and efficiency which is susceptible of but little improve
ment. It is true that it does not always possess complete 
symmetry and just proportion in all of its details, and it yet 
remains for some fortunate inventor to do for the valve me
chanism of the locomotive precisely what Corliss has done 
for that of the stationary engine : with this difference, how
ever, that the complexity of the Corliss device must be avoid
ed in that of the locomotive, for the reason that the peculiarly 
rough nature of railroad work demands the utmost simplici
ty in everything pertaining to its prosecution. The Corliss 
device (leaving off the " dash pots") would doubtless effect as 
great a saving of steam in the locomotive as it has done in 
the stationary engine ; but the idea of having eight yalves, 
valve seats, and valve stems (with their connecting rods and 
studs) to keep in repair, instead of two, is hardly compatible 
with the present prevailing ideas of railroad men. Such 
complication will not be admissible in railroad practice (how
ever great the possible saving) until fuel shall have become 
much more costly than it now is. 

Anything differing from the present valve gear of the 10-
comoli ve, to meet with approval, must possess all the econo
mic qualities of the Corliss device, name, independent ex
haust of at least three times the capacity of the inlet, the 
least possible steam space between the valves and the piston, 
not more than two valves to each cylinder (and these flat 
ones, and as accessible as the present single valve), and two 
valve stems, operated by the present reverse link without 
diminishing the size of exhaust ports. Such a device would 
probably find ready acceptance among locomotive makers 
and railroad men. 

The greatest source of waste in locomotives is in their con
sumption of fuel. Probably not one half (some say not one 
quarter) of the fuel used is utilized ; and Inventors are zeal
ously at work upon the problem of devising means by which 

the gas and sparks may be appropriated. A device has been in 

use sometime in this vicinity for the purpose ; it was first used 

Oll the Worcester and Nashua Road, I believe. It consists 

of a cast iron pan, similar in form to a bed pan, but much 
larger ; it is placed bottom up in the top of the chimney, di
rectly above the exhaust pipe, the inner smoke pipe being so 
formed as to deftect the smoke and sparks into this pan by 

the power of the exhaust steam. A large conduit from the 
opposite sides of the pan conveys the sparks, etc., down the 

chimney, and thus around the boiler back to the fire box ; 

and a powerful draft is kept up throllgh these conduits while 

tae engine is at work, by the partial vacuum in the fire box 
caused by the exhaust steam. This apparatus ser,ves an ex

cellent purpose, not only as an economizer of fuel but as a 

preventor of :fires along the line in dry weather. Another 

device has been applied with considerable success ; it was 

first used, I think, on the Boston and Providence road. It 

consists of an arch or partial partition in the fire box, placed 

so as to give an inward direction to the products of combus

tion, and keep them as long as possible in the fire box, and 

thus cause a more perfect consumption of them. Perhaps a 

combination of these two devices would form the great econ

omizer sought. 
An important source of waste in the locomoti ve is the 

clogging-up of the bottom of the water legs around the fire 

box and around the lower flues in the barrel of the boiler. 

Engineers can have no valid excuse for allowing sediment 

to collect at these points, as it frequently does, to such an 

exteut as not only to render utterly inopelati ve as generators 

the lower flues and much valuable surface in the fire box, 

but to expose these parts to rapid destruction from over heat. 

Screw plugs and hand holes are usually provided at these 

points ; and one hour devoted to getting sediment out of 

each engine once a month, or, if the conditions of the water 

are favorable, once in two months, would be sufficient h keep 

the boiler free from sediment. 
It would doubtless be productive of considerable economy 

to use three cylinders of equal capacity, C, two of them out-

side, connected in the usual way but acting simultaneously 
and a central one acting with a crank at a right angle to 
to the outside cranks, and exhausting its steam into them 
throulI'h a superheater ; but the engiue should be so arranged 
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that direct steam could be used in all three in ease of emer
gency. Such an engine would be extremely steady upon 
the track, however rapid its motion. This plan would, ow
ing to the central crank, A, bring the center of gravity of an 
engine rather high. This could, however, be easily remedied 
by making the boiler with two barrels, B, so that the sweep 
of the crank would come partially between them. By filling 
these barrels nearly full of the usual flues, the generating 
power would be fully as great as that of the single barrel. 

I wish that such engineers as have experience with the 
water grate would give us their opinion of it, as to its econ· 
omic value, etc. It has always seemed to me that, if proper-. 
ly put in, with the tubes in<:lining considerably and with 
screw plugs opposite the ends of each tube, it would be pro
ductive of considerable economy, not only as a generator of 
steam but as a saving in the expense of grate bars. A nine
tun tank engine with a water grate has been running here 
on the Worcester and Shrewsbury road about a year, and it 
seeID8 to work admirably. The grate tubes are about 3 feet 
long, 2 inches in diameter, and f inch apart ; and they have 
a back upward inclination of about 4 inches, or a little more 
than 1 inch to a foot. This iuclination renders them access
ible fram beneath the foot board when the rear door of the 
ash pan is open ; so that by means of a long poker, the ash 
and cinder may be dislodged from between them without dis
turbing the coal in the fire box. This last seems to be an 
important matter in the use of the water grate, especially 
when Lehigh coal is used, as in this ease. 

Worcester, Mass. F. G. WOODWARD. 

• ••• • 
LI1'e-S.vluK Device •• 

To tl/,6 Editor of the Bcientijic American : 
The engraving herewiih given will suffice to illustrate an 

idea for saving lite from shipwrecks. I propose to run a 
sheaved rope out on a small rocket line in the following man-

ner : The line is to be placed between two griping rollers, 
C and D, which are pivoted on a frame, A, and passed into 
a guide hole, B. The rope to establish permanent commu
nication is passed over a griping sheave, E, which is made 
fast to one of the rollers, and revolves with it on the same 
pivot, and is of a larger diameter than the rollers. On re
volving the sheave by means of the rope, the whole can be 
made to travel in either direction. B. FRESE. 

Chicago, m. 
• ••• • 

Laying 00& a Sqnare. 

To the Editor of the Bcientijic American : 
The following is a simpler, quicker, and just as correct a 

way of laying out a square as that given on page 325 ot your 
current volume. 

First draw a perpendicular on 
the middle of A. B, by describing, 
from A aud B as centers, the ares 
at D and H. (The arcs at F are 
better than those at H, but can 
only be drawn when there is room 
below the base.) Then draw a 
line, E D, through the two inter
sections, and this line will be per
pendicular to and will bisect A B ; 
make now E G =EA, and draw, 
with G A as radius, the ares at K 
and L. Then draw the diagonal, 
B K, through B and G, and A L 
through A and G ;  the points 
where they intersect the arcs, L 
and K, will be the corners of the 
square. 

Proof.-As K B is the diameter of a half circle which may 
be drawn through the points, B, A, and K, the angle at A 
must be a right angle, and for the same reason the other 
angles will be right angles. The triangles, A G B, A G K, 
etc. , being made equal, their corresponding sides must be 
equal ; the figure thus drawn has right angles and equal 
sides, and is a square.. X. 

New York city. 

On 'he Recovery 01' SUver trom Ca.' Iron Crnclbles. 

In a recent number of Dingler's Journal, two Vienna 
chemists, named TavGlsky and Priwoznik, describe the new 
methods for obtaining .the silver absorbed by east iron cruci
bles used in some mints and other establishments for fusing 
sUver and its alloys. A cast iron crucible can be used 10 to 
15 times for fusing silver ; then the cracks are so considerable 
that it must be thrown aside. These crucibles were formerly 
broken up, and the bottoID8 and other portions which contain 
much silver thrown into the very impure mother liquor from 
the crystalizatiou of sulphate of copper. This liquor is not 
eaaily utiUzt'«i in any other manner ; but on putting in the iron, 
the JOpper is precipitated, while the iron goes into solution. 
The cement copper thus prepared, and containing all the ail 
ver, along with the graphhe, silica, and other insoluble con· 
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stituents of the east iroD, is treated in the usual manner for 
the separation of the silver. This process, however, is 
tedious,and the amount of material to be worked is increased 
instead of being diminished, for 100 l1>s. of cast iron yieldtl 
about 113 Ibs. of cement copper. 

The late dbector of the mint at Vienna, Von Schrlitter, 
proposed a method for overcoming this difficulty. The cru
cibles are first broken up and then dissolved in dilute suI · 
phuric acid without heat. To avoid the trouble of evaporat
ing a large quantity of water,in order to crystalize the green 
vitriol, in the first experiment the sulphuric acid was only 
moderately diluted, and consequently large quantities of 
anhydrous protosulphate of iron separated, and enyeloped 
the undissolved pieces of iron, protecting them from the 
action of the acid. As soon, however,as the acid was diluted 
to 20° B. , the iron dissolved rapidity. Where chamber acid 
can be easily obtained, it would doubtless be the cheapest. 
Even with acid of 60° B. , it is not expensive. and the latter 
offers the advantage that the heat generated in diluting it 
helps the reaction and hastens the solution. The iron is 
dissolved in wooden vessels lined with lead, 12 to 15 feet 
long, 6 feet wide, and 20 inches deep, with a grating made 
of laths, about 8 inches from the bottom, on which the pieces 
of crucible are placed. As the solution becomes more con
centrated, it sinks to the bdtom, and the iron is continually 
brought in contact with fresh acid. If the precaution be 
taken to cover the vessel tightly, the extremely disagreeably 
smelling gases evolved will not prove a serious disturbance. 

In from ten to fourteen days, the acid becomes saturated, 
and the solution settles and has a concentration of 20° B. By 
evaporation to 66° B. , the green vitriol crystalizes out. The 
inseluble residue amounts to about 20 per cent. It contains 
all the silver, silica, graphite, sesquioxide of iron, copper, 
and small quantities of sulphur and phosphorus. The 
larger pieces of silver are picked out, and the smaller are 
obtained by sifting and amalgamating the residue. Only the 
old slick and the amalgamation residue, which still contains 
1 '4 per cent silver,are worked over in the silver works. 

This process of recovering silver is much more rapid than 
the method previously in use. It has the advantage that 80 
per cent of iron is removed before proceeding to the recovery 
of the silver, so that the argentiferous material is reduced to 
one fifth its original weight. The experience of those who 
have employed it in Vienna show that it is thoroughly prac
ticable,and that the green vitriol produced pays for the labor. 

In the Royal-Imperial mint at Vienna,315 old east iron cru
cibles, weighing 115,192 Ibs. , have been treated in this way 
producing 405,574 1bs. of commercial sulphate of iron. The 
weight of the residue was 23,038 Ibs. The poorer portion, 
and the residue from amalgamation, weighing 13,429 lbs. , was 
smelted. Nearly 737 lbs. of silver was obtained, worth 
30,143 gulden (about $15,000), from which the percentage 
of silver in the CIII!It iron is calculated at 0 64 per cent. The 
amount of silver in a east iron crucible depends on the rich
ness of the alloy melted in it ; those used for rich alloys of 
course contain more silver than those in which poor ones are 
melted. Most of the crucibles worked up 110 far had been 
used for the.alloy from which the Austrian small change is 
made, and which contains only 45 to 50 per cent silver. The 
results obtained with those in which alloys containing 83 '5 
per cent are fused will, no doubt, be more favorable. 

• ••• • 
A New Form .ot Leclancbe'. Cell . 

A new form of Leclanche's cell has been constructed by 
Dr. Muirhead, in which the carbon and black oxide of man
ganese are packed in the outer case around a glazed porce
lain jar perforated with holes about t inch in diameter, the 
jar containing a zinc plate bent into the form of a cylinder. 

The advantages gained arl! that a much larger surface of 
zinc is exposed, and the perforations of the jar are in no dan
ger of being choked up by deposition of chloride of zinc. 

• ••• • 
A New Tbeory 01' 'be Nebulre. 

M. Plante has recently communicated to the French Acade
my of Sciences the results of some experiments which may 
lead, it is believed, to a new theory for the circumstances 
to which are due the spiral forms of many of the nebulre. 
The experiments eonsist in the exact reproduction of these 
forms by the combined action of electricity and magnetism. 
Two copper electrodes of a battery of 15 elements, being 
plunged in water acidulated to 1 -10 with sulphuric acid, the 
end of the positive electrode is brought to one pole of the 
magnet. The cloud of metallic matter carried from the 
electrode by the current at once assumes in the liquid a 
gyratory spiral movement. of which the general disposition 
strongly recalls that of the nebulre. The investigator is 
proceeding with further experiments in tht" light of this 
idea. 

• ••• • 

" Healthy body, healthy appetite, healthy feelings, though 
accompanied with mediocrity of talent, unadorned with wit 
and imagination, and unpolished by learning and science, 
will outstrip in the race for happiness the splendid irregu
larities of genius, and the most dazzling lIuecel!8 of ambition. "  
-Gre'Oule'8 Memoir8 of George IV. 

. ,., . 

MARKET Street Bridge in Philadelphia was recently total
ly destroyed by fire. The loss pecuniarily aJllounted to but 
$115,000 ; but a large section of the city was temporarily 
greatly inconvenienced, owing to the breakage of the gas con
nectious. The Pennsylvania Railroad will shortly erect a 
temporary bridge for their traffic, which will be replaced by 
a very costly and handsome IItructure, probably equal or 
superior to the Girard avenue bridge which has been illus
trated in these columns. 
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PRACTICAl. JlECHAlI'IBK. 

BY JOSHUA ROS .. 
NVMBKB XXX V I I .  

LINING OUT WORK. 
For measuring purposes, the usual inside and outside cali

pers are employed, in conjunction with a pair of compass 
calipers, namely, a tool composed of one inside caliper leg 
and one compass leg, the use of which is to find the true 
center of either inside or outside work. 

For mal<ing parallel lines upon shafts or other round 
work, we have the angle piece, shown In Fig. 168. It is 

apparent that, if it is placed (as shown) upon a piece of 
round work, in such position that the edges, A and B (C 
being the work), will contact with the work, those edges 
will stand true and parallel with the work, and may there
fore be used as a /il'uide whereby to draw the lines. 

Our next requisites are termed centers or center pieces, 
their uses being to stand in holes or between jaws, and to 
receive center marks or lines. For use on small work, espe 
cialIy in holes that are rough, that is, those which have not 
yet been cut true, pieces of lead, such as are shown in Fig. 
169, are the best, because they may be stretched larger or 

I 
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it may, by a little pressure of the fingers, be bent hollow or 

round to conform to the surface of the work, as is sOmetimes 
highly advantageous. Parallel strips are pieces of metal of 
equal thickness, intended to lift a piece of work from the 
surface of the table, so that any projecting piece or part will 
clear and not tnt the work to one side. They need not be 
made square, but are preferable if the thickness one way is 
two thirds that of the other way, so that they may be turned 
on either side as the case may require. Pieces of old piston 
rings form very good parallel pieces, and are in lUany in
stances very easily obtained. 

Before proceeding to mark out a piece of work, it should 
be roughly measured so as to ascertain, before having any 
work done to it, that it will clean up. The square should 
also be applied to see if it is out of square, and thus to 
find out if it is necessary to accommodate the marking out to 
any particular part that may be scant of material (or stock, 
as it is often termed). The surface of the work should also 
be examined ; so that, if any part of it is defective, the mark
ing oft can be performed with a view to remedying the error, 
whether of excess or defect. Now let us mark oft a block, 
say of 12 inches cube, and we shall find that we must not 
mark it out all over until one of the faces has been planed 
up. Suppose, for instance, we mark it out as shown in Fig. 
172. The inside lines on faces A and B are the marking-oft 

lines : if, then, we cut oft the metal 
to the linea on A, we shall ·have re
moved the lines on B, and '!lice '!ler8(J, ; 
and there is no manner or means of 
avoiding the difficulty, save as fol
lows : We may mark oft one face 
and let the block be cut down to the 
lines, before marking the other face ; 
or we may have a surfacing cut tak
en oft one face, and then perform the 
whole of the marking oft at one ope
ration. The latter plan is prefera 

ble, because it gives us one true face to work from in mark
ing off, and obviates the neceesity of having to prevent the 
rocking of the work upon the marking-oft table, by the inser· 
tion of wedges, which is otherwise very commonly requisite, 
It is preferable, then, upon all work easily handled and 
chucked, and in which the lining oft must be performed on 
more than one face, to surface one face before performing 
the marking out ; and supposing our block to have one face 
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faced to the size, thus disposing of five out of the six faces ; 
and since the line for the sixth face stands diametrically op
posite to the surfaced face, the latter has only to be kept 
down evenly npon the table of the planer to ensure the sixth 
face being cut true : after which, and when each of the re
maining four sides is chucked to be operated on, we have a 
true face to place next to the angle plate, and a true one 
against which to apply the square to test if the work is held 
true. Thus we find that the surfaced face of the work, when 
used with the face of the marking-oft table and the face of 
the planer table, becomes a gage by which (with the aid of 
the square) all the other faces may be marked and cut true. 

It is obvious that, had either one of the faces of the work 
been faulty, we might have taken oft it as much metal as 
poesible, leaving only 1!ufficient to clean up the face diamet
rically opposite. It often happens that an apparently faulty 
face shows to more advantage by having a cut taken oft it ; 
especially is this the case in iron castings, in which there 
may be more air holes beneath than upon the surface, which 
defect may be sufficiently serious to spoil the work. It is 
therefore preferable to take the surfacing cut oft the defec
tive face, so that the degree of defect may be discovered 
before even the marking out is performed. 

The lines being marked, our next procedure is to make 
light centerpunch marks at short intervals along them, so 
that, if the lines become obliterated through handling the 
work, the centerpuRch dots will serve instead. These dots 
should be marked very true with the lines, otherwise they 
destroy the truth of the marking ; because the machine ope
rator, in setting the work in the machine, is usually guided 
by the dots. 

compressed smaller, to suit any required size of hole, by a so surfaced, we will proceed. 

By this method, we may mark oft any body whose outline 
is composed of straight lines, and whose diametrically oppo. 
site faces are parallel, no matter what the length, breadth, 
and thickness of the body may be. It is not, however, at all 
times desirable to perform all the marking out at one opera· 
tion. Suppose, for example, our work had been a piece of 
metal 1 foot square and -t of an Inch thick : were we to face 
oft one of the broad faces before marking oft, we should find 
it very difficult to set our work upon the rough edge, and 
set it trl1e to the square, as shown in Fig. 174 ; whereas, were 
we to face oft one of the edges first, we have -t of an inch 
only against which to try the square when setting the planed 
edge perpendicular. In such a case, therefore, it is best not 
to mark oft the edges until the body of the work is cut to the 
required thickness. 

few blows with the hammer, and because the lead will con- We first well chalk the surface of the work all round 
form itself to the uneven shape of the hole, and will there- about where we expect the lines to come, which is done to 
fore hold fast and not be liable to move : and furthermore, make the lines show plainly ; we then place the work upon 
because a few blows will deface any lines which may have the table with the surfaced face downward ; and placing a 

. �  .. . 
Locomotive Steam Saver. 

Mr. James Metcalfe, locomotive foreman at the Manches. 
ter and Milford workshops, Aberystwyth, some time ago con. 
ceived the idea of being able to utilize the exhaust steam, 
not by condensation as in some classes of engines, but by 
carrying a portion of it along a duct direct from the blast 
pipe to the injector, and so forcing it into the boiler again, 
The question was not, of course, as to the advisability of ac
complishing this desirable end, but as to the possibility of 
doing so. After a careful investigation, Mr. llamer, the 
manager, gave Mr. Metcalfe permis�ion to try the experi
ment, and an engine was fitted with the new apparatus, 
which we will now attempt to describe in general terms. 
The two parts of the engine brought into requisition are the 
blast pipe, whence the exhausted steam now escapes after it 
has done its work, and the injector which, by the aid of 
steam forces cold water into the boiler. A duct inserted at 
the base of the blast pipe catches a portion of the steam and 
conveys it to the injector, where it is introduced below the 
point where the steam at present catches tbe cold water. 
The water and the exbaust steam are forced together into 
the boiler at the same time. When the boiler is filled , the 
exhaust steam is conveyed through an extended overflow 
pipe into a hot water tank, and thence it is reconveyed at 
boiling point through the same tube back into the boiler 
along with the exhaust steam and cold water. The inven
tion has been at work for three months on the Manchester 
and Milford Railway with most satisfactory results. The 
saving per annum on each engine is tlstimated at no less than 
$500, wpich represents an annual possible gain to some of 
the largest companies of more than $500,000 a year. 

been made upon the face of the lead in service upon a pre- rule alongside of it, 
vious piece of work. Again, it may be necessary to first ji7iq. .173. {(I II we set the scriber so 
mark a center line, and subsequently other lines ; and then J J I as to take oft the 
drawing a wet finger across the old lines on the lead will T necessary amount 
dull them, while the newly made ones will be bright, and 

.IJ 'J 
from the top, as 

thus remain distinct. For holes that have been trued out, shown in Fig. 173 
similarly shaped pieces of sheet brass may be used, the form � (A. being the plate), 
shown in No. 1 being for the larger, and that shown in No. I and mark the line, 
2 for the smaller sized holes ; these brass pieces may be filed '" B, around all four 
up very true, and have a centerpunch mark in their exact I I faces of the work. 
center, thus obviating the necessity of finding the center at '- ______ J_-______ -J We then tum the 
elch time of using_ 

For use on holes of comparatively large dimensions, that is 
to say, above 4 inches in diameter, the center piece shown in 
Fig. 170 is very convenient. A represents a piece of wood, 
and B, a small piece of tin or sheet iron, having its comers 
bent up so that they may be driven into the wood and thus 
made fast in position to receive the center. Such a center is 
vary easily and readily made, and may be used on rough or 
finished work If the surface of the work upon which either 
of these centers is used is flat, the ends of the centers must 
of course be also flat ; and in the case of the last described, a 
piece of paper, leather, or other material may be inserted in 
one end to make up any small deficiency in the size. The 
center punch used for marking out should be as shown in 
Fig. 171, the object of making its diameter so small toward 

Pzq.lZl. 
J 

the point being that it shall not obstruct a 
clear view of the line. A heavier centerpunch 
may of course be employed to increase the 
size of the centerpunch marks when the same 
is necessary. The hammer should also be a 
small one, weighing about t of a lb. , and hav
ing a ball face to eftace any centerpunch 
marks erroneously marked or to be dispensed 
with, an ordinary hammer being employed to 

perform any necessary operation other than the simple mark
ing out. 

Straight edges and a pair of parallel strips, or winding 
strips as they are sometimes called, together with a few par
allel pieces, will complete the tools necessary for any ordin
ary marking out. A straight edge about an inch wide and a 
foot long, made out of saw blade, is an excellent tool, since 

work on the plate 
so that the true face stands perpendicularly, setting it true 
by wedging it, so that, a square being placed with the back 
to the face of the 
table and the blade 
against the s u r 
faced face of the 
work, the latter will 
stand true with the 
square blade, as 
shown in Fig. 174. 
A being the mark
ing-oft table, B the 
square, and C the 

I " c 
I�l }'jJlf r: J 1 1. 1 I I� J� � �  

_il. 
surfaced face of the work. We then (with the scribing block) 
mark, across the surfaced face of the work, two lines, 12 

-j� 
-] 

inches apart and of equal 
distance from the top 
and bottom faces of the 
work, as shown in Fig. 
175, at A and B. Our 
next operation is to mark 
oft, on the surfaced face 
of the work, two more 
lines, standing at right 
angles to the lines, A and 
B, in the above figure ; 
so that the sUrfaced face 

• ••• • 
Removal oC Stalo. with 11Ia&,oe.la. 

Carbonate of magnesia-magnesia that has been previ
ously calcined is best-is dried in an oven and mixed with 
sufficient benzine to form a soft friable mass. In this state 
it is put into a wide-mouthed glass bottle, well stoppered, 
and kept for use. It is spread pretty thickly over the 
stains, and rubbed well to and fro with the tip of the finger. 
The small rolls of earthy matter so formed are brushed oft, 
and more magnesia. is laid on and left until the benzine 
has evaporated entirely. Materials that will bear washing 

will have four lines upon it. These last two lines we mark are then cleaned with water : on silks, alcohol or benzine 
without moving t�e work, by placing a square with its back shonld be used instead. The process may be applied to tax. 
resting upon the table, the square blade standing vertically tile fabrics of every description, except those contai ning 
and at the necessary dis- very much wool, to which the magnesia adheres very ten-
tanea from the edge of �'J ' 176 aeioualy. It may also be used for stains, old or new, on all 
the block, as shown in 

. !'l!! - . [1(:, C sorts of woods, ivory, parchment, etc. , without risk cr in-
Fig. 176, A and B being , I I I jury. Ordinary writing ink is not aftected by it, but letter-
the lines drawn by the . .4. -I i i  press ink quickly dissolves, owing to the absorption of the 
scribing block, and C C, lJ I fatty matter in the ink. 
the square in position to � 12 1/- - • ' •• • 
draw one of the neces- I ' The A.llled A.ttack upon Seba.topol. 

sary perpendicular lines, IJ �� Mr. E. J. Reed says : II A faint idea may be formed, pet-
the other, shown at D, l �� C _ _ _  . _ _ 

I haps, of the extent to which thE' place was fired upon when 
being supposed to have "--___________ -' I say that from a tax of 6d. per cwt. , which the government 
been marked from the levied upon the proceeds of the sales of old iron , shot, and 
square while it was turned &lOm:ld, Here, then, we have th9 shell, picked up and sold by the people a sum of nearlr 
lines for four of the faces, IIl&$ed upon a face already sur- $75,000 was realized. " 
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IItPROVED LEVER POWE.&. 

Farmers and oth"rs who contemplate clearing land dllring 
the eoming spring, or before the cold weather permanently 
sets in, will find in the apparatus here illustrated a simple 
lever power well adapted for pulllog stumps. It is alao well 
suited for raising heavy weights of any description, and is 
easily operated by oue person. 

A is the main lever which is attached to the stump or 
weight as shown. Beneath it is placed the adjustable ful
crum, B, and one end is provided with a link in which the 
hook, C, F18'. 2 of a hmd lever, D, is inserted. The front 
end of said hand lever is provided with re-
cesses, which are strengthened by side shoul · 
ders to rest and turn easily cn the cross pin 
adjusted in the upright standard or post. 
The hand lever may be placed at different 
hights, as desired, by inserting the cross pin 
through higher or lower holes in the stand. 
ard. The latter is made of two posts that 
are connected at top and bottom, and braced 
by side braces, IS shown. By bearlog down 
on the hand lever, the main lever is caused 
to raise the weight. The hook, it will be ob · 
sarved, is pivoted to the hand lever below 
the recesses tor the pine, so that effective 

work may be accomplished whether the 
standard is in an inclined or upright position . 
When used as a !iftiog machine, single or 
compound power may be used at tption. We 
Ire informed that the apparatus has been 
practically tested with success. 

Poltented through the Scientific American 
Patent Agency, September 28, 1875. Fur· 
ther information may be obtained by ad
dressing the inventor, Mr. William F. Hale, 
Jamestown, N. Y. 

• ••• • 
lKPROVED TUBULAR BOW SOOX.ET. 

We illustrate in the engraviogs given herewith two buggy 
tops-one (Fig. 1) supported by old-fashioned wooden bows 
covered with leather j the other (Fig. 2) sustained by the new 
metallic tubular bow sockets, which are illustrated in detail 
in Fig. S. The contrast, showing as it does the superiority 
of the new invention in point of lIgbtness and grace of ap
pearance, is striking. Tho artist has depicted the rear bow 
in Fig. 1, as bent or sprung rearward, a condition which of
ten occurs and terminates in a break, owing to such bow be
ing forced to sustain a large portion of the strain due to the 
weight, etc. , of the top, when the wood of which it is com
posed is inadequate to resist the same That this difliculty 
cannot well occur with the new bow will be clearly under· 
stood from the description of its eonlltruction. 

WOODEN BOW SOCKEr. 

The sockets consIst of long tubes made of a tough quality 
of sheet iron wMch extend up on the side of the top, a lit
tle higher than the side curtsins. In the lower ends of these 
tubell are welded pieces of the best Norway iron fitted in a 
neat and workmanlike manner. In the back tube there is 
also welded a tbin strip of steel, A, in the section, Fig. S, 
which is tapered similar to the bow and extends upward for 
about twenty-four inches. The object of this is to strengthen 
the bow and prevent it becoming marred, 
bent, or dented when it strikes on the rest 
or prop when turned d own, the edge of the 
steel receiving the full force of a blow. 

The tubes are then nicely japanned and 
fi.i8hed so as to resemble the finest patent 
leather. This work Is done with great care 
so that the japan will not crack off. . The 
sockets are then filled with hard wood, B, 
Fig. S, turned to fit and continued to wi thin 
8 inches of the top, leaving room enough to 
make a strong finillh. 

Mr. J. N. Topliff, the inventor, has ex
hibited several of these bows to UII, whieb 
he quite severely tePted in our presence. They stood the 
test ot a man exerting bis full strength on a single bow across 
his knee, wi�hout brt'aking j nor does a sbarp hammering 
on the exterior of the material appear to have any tiJjurlous 
effect. The bows are lighter in weight than the old leather. 
covered devicdS. 

In our fourth figure is represented the application of the 
same in vention to shaltll III lieu of a shaft made entirely 

J titutifit )mtritau. 
o f  wood, a tip formed o f  a metal socket with a steel dla
phogm ant! 'Wood filling is added. The ends of shafts are 
very frequently broken without any inj nry to the rem�intng 
portion, in which case a tip, m�e as described and shown 
in Fig. 4, could ea!!ily be a�ta'lhed. The iron socket as 
seen emBraces the stump for some distance, and then the 
latter is dovetailed into the filling of the socket, rendering 
the shaft cemplet e and strong. 

The invention Is one of much practical utility j and it has 
already, we are informed, been adopted by many of the first 
carriage makers in the country, among them Messrs. Brew-

HALB'S IMPROVED LBVER POWER. 

ster & Co. , of Broome street, in this city. It is the subject 
of.several patents, which cover the various improvements as 
the same have suggested themselves and been added by the 
inventor. 

For further information address the manufacturers, 
Messrs Topliff & Ely, Elyria, Ohio. 

• ••• • 
Productlon oC SulphuriC A.cld. 

Mr. Hermann Sprengel's application of atomized liquids 
in operations where a liquid is made to act as an absorbent 
of gas possesses great advantageil. The method has been 
applied with success to the purification of coal gas, and to 
the condensation of hydrochloric acid, and by its use great 
improvements in the production of sulphuric acid have been 
"ffeeted. · It is well knoWn that sulphuric acid as contair.ed 
in the chambers contains about 50 per cent of water, and 
that all this water was once steam, and was taken as such 
from tbe steam boiler. Before being condensed in the 
chambers this steam occupied . a  certain space, and moreover 
helped (on account of its heat) to expand the bulk of the 
other gases used in the formation of SUlphuric acid. In 
winter time the , ield of acid is better, and the consumption 
of niter less, than in summ.,r time j and the greater the 
chamber space (that is, the smaller the volume of gas al
lowed to pass the chambers in a certain time) the less will 
be the consumption of niter (in proportion to the acid pro· 
duced) and the easier will be the conversion of all sulphur
ous into sulphuric acid. 

Hence, as the lowering of the temperature of a gas neces
sarily implies the shrinking 
of its volume, both of whirh 
favor the process of sul
phuric acid making, Mr. 
Sprl'ngel commenced to man
ufacture sulphuric acid by 
means of what has been 
called pulverized or atom-
ized water or spray, which 

he injects into the chambers as a substiture for steam. Thh 
effects (1) a saving of fuel equal to the amount which is re 
quired to convert this pulverlz�d water into steam, and (2) 
a cooling of the cbambE'rs equal to the loss of the amount of 
heat which would have been generated by the combustion of 
tbe coal thus saved . 

The spray is produced at present by means of " some " 
steam, which is made to escape from a platinum jet, under 
a pressure of about two atmospheres, i 1to the center of a fiow 

TOPLIFF'S T UBULAR BOW SHAFTS. 
of water, as shown in the illustration. Twenty pounds of 
steam will thus convert 80 . pounds of water into a cloud ·like 
mist, the actual weight of which, issuing from a jet of tbe 
above size, amounts to about . tun in twenty-four hours. 
These jets are placed in the sides of the chambers about 40 
feet apart. They are supplied with water from the tank 
above, while the steam is taken from the steam pipes already 
existing between the chambers, or, better, from smaller oneil 
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put in their places. 

At the works of the L"wed Chemical \fanure Company, the 
saving in coal amounts to about two thirds of the quantity 
formerly burned. It is generally believed that a moderate 
temperature favor!! the formation of sulphuric acid. but Mr 
Sprengel has found that, the stronger the frost, the better was 
the condition and the yield of the chambers. 

The spray acid has been produced with 6t per oent less 
pyrites and with 14t per cent less niter than the steam acid 
which was made from the same material during the two 
years preceding the application of t�e spray. These num-

bers, moreover, refer to the yield of cham
bers, without Gay-Lussac and Glover towers. 

In factories where these towers are in use 
the saving will be probably one third less, at 
least as far as steam is concerned. But as it 
is believed that a large proportion of nitrous 
acid becomes destroyed in the Glover tower 
by the heat of the acid from the kilns (that 
is, broken up into oxygen and nit)"('gen). Mr. 
Sprengel thinks that, for the sake of coolness, 
this acid is better distributed in the chambers 
as spray. The Glover tower, of course, will 
still serve as an admirable instrument for 
concentrating chamber acid. 

At the works of the Lawes Company the 
construction of the apparatus came to about 
$50 per chamber, while the savin5 in steam, 
acid, niter, and labor during three months 
lImounted to $1 25 per tun of acid of 1 .6  spe · 
cifie gravity, made from pyrites. 

No doubt different localities, different carl', 
aLd different pricel! will lead to d ifferent re
sults. But even if tbe savings r.hould 61se
where be considerably less, the result will 
still appfar acceptable, eonfidering the sim

ple and Inex pensive means by which it has been attained, 
and tilt! large consumption of tbe ar�icle which it helps to 
cheapen.-Ohemi-ml New. 

• ••• • 
T b e  BleSie oC Parle. 

About two years ago there was erected in this city a large 
circular iron building, known as the CoIOllseum, one hun 
dred feet or more in diameter, and nearly the same in hlgll t, 
for the special exhibition of panoramic pictures. At the 

lli!J. 3 

TOPLIFF'S BOW SOCKEr. 

center or hub, of the building is a spiral stairway, and alfo 
an l'leVlltor, by which visitors find aoosss to a lofty balco ny 
whence they look down upon thp pictures, which are ar
ranged upon the inner walls of the structure. As tbe bal 
cony is circular, the visitor only has to walk a shn rt 
dlst,ance round to inspect. the entire panorama. At the 

the present time the art work on exhibition 
is a panoramic view entitled the Sll'ge of 
Paris. It represents the Prussian army In 
their entrenchments around the great cit�· , 
wblch is beheld in the distancp. Some of 
the scenes are quite spirited. A view sbo w .  

ing tbe working and firing of a bat.tery of  
great siege guns, by the Prussians, is  pllr· 
tlcularly noticeable. StalJding upon the elr 
vated balcony before mentioned , the visitor 
experiences the pleasing illusion of looking 
down, as it were, from a balloon, over a 
very widely extended area. The painting is, 
we believe, some three hundred feet in lenjrth 

by fifty reet in bight. 
• ••• • 

.& New MucUaa;e. 

The Jowrnal de Pharmacie states that if, to a strong solution 
of gum arabic, measuring 8� fluid ounces, a solution of SO 
grains of sulphate of aluminum diasolved in t of an ounce 
of water be added, a very strong mucilage Is formed, capable 
of fastening wood together, or of ml'nding porcelaln or gla88 
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1IAID'TON COVET PALACE AND GAEDENS. 

Hampton Court, a grand royal residence, with gardens and 
park of great extent and beauty, is well known to students 
of history, and to many American travelers who have visit· 
ed it. It was a favorite domicile of Henry the Eighth, 
who!le fine collection of Holbein's paintings still adorns the 
walls ; the great Protector, Oliver Cromwell, imprisont'd 
Charles the First here, and afterwards occupied it as his 
country seat ; William the Third laid out the magnificent 
gardens, and imparted much of Batavian primness to the 
designs; and Queen Anne was never at home so much as un
der the trees of the splendid Bushey Park, which forms part 
of the domain. It is now almost entirely devoted to public 
recreation ; park, gardens, and palace are daily thronged by 
hundreds, and on Sundays by hundreds of thousands, of 
pleasure seekers ; and with the exception of a few apart
ments, the whole edifice is open to the investigation of the 
tourist. It was in a small villa on this estate that Faraday 
spent his last few years, the residence being the only favor 
that he ever accepted from any one. Devoting his whole 
life to original investill'ation, and living cheerfully and se· 
renely on the very moderate stipend of about $1,000 a year 
allowed him by the Royal Institution, after many years of 
closest application, resulting in services to mankind which 
no money value can adequately estimate, he retired to the 
beautiful shades of Hampton, and added another, and that 
not the least one, to the many grand memories that surround 
the ancient palace. 

In the gardens, the Maze is a never· failing source of 
amusement to the young. Once inside it, hours may be 
spent in trying to find the way out, the paths being alley 
waYI!I btltween high hedges, and there being no indications 
of a short cut to an exit. Another feature of interest is the 
ancient vine, which covers an enormous space, and fre· 
quently in alitumn has 2,000 Ibs. of ripe grapes hang
Ing on it. 

The gardens are kept up with great care, and important 
additions are made from time to time. Recently a conserva
tory, 70 feet long, 30 feet wide, and 34 feet high was con· 
structed ; it is now filled with .specimens of rare beauty, es
pecially of tropical vegetation and arborescent ferns. We 
give herewith a well executed engraving of the building. "Of 
conservatories recently erected in the neighborhood of Lon· 
don," says the London Garden, " this is one of the most reo 
markable, as regards its superior design and finish and the 
elegant character of the vegetation which adorns it. This 
is mainly composed of a number of tree ferns, many of which 
are distingui!lhed by the slenderness of their stems
these, indeed, looking more like tall antelope's legs than the 
tree leln stems with which we are familiar. Among the 
different plants generally emptoyed for �nserv&tory decora· 
tion, none, except palms, can compare inth tree films, and 

even palma themselves lack that freshness of aspect and e:s:' 
quisite feathery beauty which are characteristic features of 
these ferns when well grown. Many tree fems, now in cuI· 
tivation, are Australasian species, belonging to the genera 
Dick8oniIJ, cyathea, and Allophilaj but even these are sur· 
passed in lightness and graceful contour by some of the less 
known but certainly more delicately beautiful South Ameri· 
can kinds, of which some striking examples may be seen 
here. These slender-stemmed and exquisitely beautiful 
American species are so distinct from the ordinary kinds as 
to be well worthy the attention of all in'erested in new and 
rare forms of tropical vegetation. Their distincti ve features, 
too, are all the more apparen" inasmuch as they are growing 
side by side with well developed specimens of other kinds, 
among which we .remarked lJlekaonia 8qua'l"l'OtJa, cyathea 
dealbata, and other equally well known forms. Beneath the 
rich South American vegetation just referred to are d warfer 
ferns, such as adiantum, pteril, and iUpl6nium, together with 
an abundant undergrowth of other well arranged foliage 
plants, such as draetma8, variegated 1JUCCaB, cal1diuml, fine 
specimens of the velvety. purple silver marbled eUBUB di,· 
color, noble crotons and &lamandas: the girders of tae dome 
above being nearly hidden in wreaths of variegated cob03a, 
the yellow.margined leaves of which, enliveQed here and 
there with great purple fiowers, had a fine effect. On one 
side is a tastefully &rTan&,ed piece of roekwork, half hidden 
among creepers, and draped with feathery fems, selaginel. 
las, trade8eantia 'Oarlegata, grasses, and brilliant orange yel
low, dark.eyed thunbergias, the latter flowering freely, and, 
when backed up by cool green banks of selaginella, having 
a very pretty effect. At the base of tMs rookery is a small 
strip of water, replenished by a dripping clloScade from the 
rocks above, and ornamented with aquatics. The larger 
ferns, 

.
and other permanent vegetation, are planted out ; but 

fiowermg plants, such as achimenes, begonias, pelargoniums, 
ete. , are Ilrown in pots, so as to be replaced, when out of 
fiower, by others as occasion may require. As will be seen 
in the engraving, however, the pots are judiclously con
cealed from view by means of a deep curb-an important 
point, and one that might be carried out in all conservatories 
in which the object is to show the grace and beauty of tropi
cal vegetation to the best advantage." 

• ••• • 
Beltlnl( venue GearlnK. 

The l&rgest leather belt ever made in England has just 
been supplied to a large cotton-spinning mill in Bolton, by 
W. J. Edwards, 20 Market place, Manchester. The Lelt is 
one of Messrs. Sampson and Co. 's patent, D:.anufaetured from 
the best English leathers, and is 38 inches wide and 99 feet 
long, double (or two thicknesses), and whhout a single cross 
joint f�om end to end, and o"f , equal thickness throughout. 
The belt is for driving direct from the fiy wheel of engine, 

375 
and to transmit 3tl0 indicated horse power. The same firm 
have also two double belts of the same make, each 29 inches 
wide, driving direct from the fiy wheel of engine. The 
driving pulley is 28 feet in diameter and 5 feet on the face, 
crowned or turned up for the two belts, and the belts travel 
through 4,500 feet per minute, transmitting 600 indicated 
horse power. It is claimed for this belting that it is special. 
ly adapted for main driving, and has the advantage of run· 
Ding perfectly straight. A prize medal for their specialties 
has just been awarded by the Society for the Promotion of 
Scientific Industry, Cheetham Hill Exhibition, Manchester 
(this is the sixth medal awarded at variolls I'Xhibitions). 
This system of driving direct from the fly wheel is becom · 
ing more general in this country every day. The patentees 
have lately fitted up a large spinning mill, where they are 
transmitting . 2,000 indicated horse pow�r through this class 
of beltmg. 

Thil belt system having been in general use in the United 
States for the past thirty years, it is gratifying to observe 
that our British cousins are at last begiuning to appreciate 
hs advantages. 

----------�.� .. �, .. ------------
Inftaence oC Sea eon on the Skin. 

Donhoff e&lls attention to the fact that the obvious differ· 
ence between the fur of animals in summer and in winter is 
assoeiated with an equally striking difference in the textnre 
and thickness of their skins. Thus, for example, the aver
age weight of an ox hide in winter is 70 Ibs., in summer 55 
Ibs. ; the hair in winter weighs about 2 lbs. , in summer 1 1b . ,  
leaving about 14 1bs. to b e  accounted for by the proper sub· 
stance of the skin. These differences are quite as decided 
in f<etal animals as in adults. Calves born in winter have a 
longer and thicker coat than those born in summ"r ; more· 
over, there is a difference of more than a pound in the aver· 
age wtight of their skins after the hair has been removed . 
Similar fact may be observed in the case of goats and lambs. 
That these differences are not to be ascribed to any corres· 
ponding change in the diet and regimen of the parent ani· 
mals is proved by the fact that they are equally manifest n 
the young of individuals kept under cover and on the same 
food all the y ear round. 

. ... .  
Utilization oC PI.eter Rabbleb. 

Gaudin, Paris, patents a meLhod of trf'ating plaster rub· 
bish with carbonate of soda, by which it is rendered fit for 
use over again. Old plaster, even after it has been re
bumed , sets too q llickly for use. By e&lcining the rubbish 
and mixing it with some saline solutions instead of pure 
water, this is prevented . Alkaline solutions are best, and 
of these a solution of carbonate of soda in water is the 
cheapest. Plaster from old walls and ceilings when thus 
treated sets at the end of two or three hours, and has all tbe 
properties of fresh plastE'r. 

lIBW COllSBRVATO:ay AT HAIIPTOll COl1:aT BlIGLAlID. 
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THE OLDEST MEDICAL WORK IN THE WORLD. 

Fifteen hundred years before the birth of Christ, at a 
period when the Israelites were still in bondage in Egypt, 
Hermes, a king of that country, and surnamed " Trismegis
tus," or thrice great, translated, from engraved tables of 
stone long before buried in the earth, certain sacred charac
ters said to have been written thereon by the first Hermes, 
the Egyptian god Thoth or Thuti. The books thus produced 
were deposited in the temples ; and the reputation of the 
king as a restorer of learning lived in history up to the time 
of the alchemists of the middle ages, who looked upon him 
as the " father of chemistry ;" while bis name still exists in 
our word " hermetical," commonly applied to a seal through 

J tituti£i( Jmtritau. 
gUsh grains. The first page of  the scroll opens thus : 
.. The book begins with the preparation of the medicines 
for all portions of the body of a patient. I c&me from He
liopolis, with the Great Ones from Het-aat, the Lords of Pro 
tection, the Masters of Eternity and SalvatioD. " 

The preface continues somewhat in the same strain through 
the page. On the second leaf is found the extract gi ven above, 
introduced by a kind of charm, which the physiCian is to 
bear in mind while administering the doses. The following 
translation is literal : 

" Chapter treating of the taking of me(licine. The medi. 
cin�s approach. The expulsion of everytbing is accomplished 
from my heart, from my limbs. Powerful are the channs. 
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me1'e8t is cleansed and purified : he has taken the medicine 
Bep 'lUJ sep, the medicine has taken effect, " 

In view of the direction to look at the patient " when ly
ing outstretched,"  it i'l curious to note that (according to 
Dunglison) the priestly physicians of Egypt are said by Dio
dorus to have formed their diagnosis principally on the posi
tion which the patient assumed in bed. 

The book is one of the most valur.ble contributions to our 
knowledge of the arts of the ancient Egyptians that has ever 
been discovered ; and the clear manner in which it is written , 
and its freedom from the nonsense or gibberish usually ac
companying so·called charms, serve still further to enhance 
its archreological importance. It will elicit the deepest in

which nothing, · however sub
tle, can pass. Hermes' wri
tings, according to Clemens 
Alexandrinus, who described 
them in chronicles written 200 

years after Christ, consisted of 
forty-two books, all of which 
were held by the Egyptians in 
the highest veneration. They 
treated of rules by which the 
king was to govern, of astro
nomy, cosmogony, and geogra
phy, of religion and of priest
hood, and of medicine. On the 
last mentioned subject, six 
bookll are known to have ex
isted. Though many scrolls 
have been found treating on all 
of the above topics, the Herme
tic writings have remained un
discovered ; and hence their 
very existence has repeatedly 
been denied, and the tradition 
considered as one of the many 
curious myths which overhang 

FACSIMILB OF A PORTION OF HERMES TRISMEGISTUS' BOOK ON ItEDICINE. 
terest in every civilized country, 
and will, we trnst, give new life 
to the science of Egyptology, 
from the study of which, and 
from the revelations which yet 
may be expected from the an
cient tombs of Egypt. it may be 
hoped that a clew will be found 
to the rediscovery of those arts 
which died with the wonderful 
people who practised them. 

. .., .  
Tbe Mecbanlcal Aile. 

The London Times, criticising 
Lord Derby's Manchester speecb, 
says : 

" However qnick othu coun
tries may have been to develop 
the great mechanical discoveries 
of the century, i� is to England 
that those discoveries are main
ly due ; and our riches have been 
derived as much flom the genius 
and patient intelligence of men 

the ancient history of myste. THE ABOVR TRANSL ATED INTO THE HIEROGLYPHIC CHAR ACTER. like Stephenson and Faraday, as 
from our stores of coal and iron. 
But until recently manufactures 
and machinery wera regarded 
very much as outlying provinces 

rious Egypt. 
During the winter of 1872-3, 

Ebers, the German archreolo
gist, while residing in the vi
Cinity of Thebes, learned from 
an Arab of the existence of a 
papyrus scroU, found between 
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the bones of a mummy, BOme """"'� e f'-.., 
fourteen years previow;ly, by ...=:.., .a. 0 I I '  
a person since dead. By dint J1'flirlltl(J' /PtIII't'If:eit 
of a large offer, Ebers obtained 

, I /2? "",0 
the scroll ftom the Arab. It � I I I  
consisted of a single sheet of //OJ({'!I yellow brown papyrus, of the ,/i) (0) � if, finest quality, over sixty feet � � in length and about eleven wok 
inches broad. The writing WILS j){Jtt/'f)llt {'{It 
clearly executed in red and 
black inks ; the paper was in perfect condition ; and the en
tire work was in a state of remarkable preservation. Huny
ing to Leipsic, Ebers at once began the deciphering of his 
treasure; and the results of his studies are now given to the 
world. with the announcement that the work is, beyond ques
tion, one of the long-lost six Hermetic books of medicine. 

The age of the manuscript was determined by the study 
of the forms of the characters, by a calendar which is found 
in the book, and by the occurrence of the names of kings, all 
of which show the period of writing to be the y<'ar 1552 B. 
C. , at which time, it is interesting to note, Moses was just 21 
years old. A translation of the script al� confirms the ori
gin of the work, since (as was the custom of . the Egyptians, 
in order to give greater authority to their writings) it is 
ascribed to the god Thoth or 'l'huti, who, as we have already 
mentioned, was the first Hermes. 

By the aid of chromo-lithography, a facsimile of the pa
pyrus has been prepared ; and it is now published, together 
with notes, by Ebers, and a translation of some portions. A 
copy of this rare and important work has lately been received 
at the Astor Library, in this city ; and from one of its pages 
we have obtained the drawing from which the annexed en
graving is made. The characters are facsimiles except in 
point of calor, those which are lightly shaded being written 
in red, and therefore of course impossible for us to repro
duce. The script is of the hieratic form, which was one of 
the four distinct graphic systems used by the Egyptians. It 
was devised as a shorter me,hod of inscribing the hierogly
phics, and bore about the same relation to those symbols as 
our written letters do to printed characters. In this form 
the great body of Egyptian literature has reached us ; and in 
orier to translate it, it is first necessary to reBOl ve the hiera
tic contractions into their oonesponding hieroglyphics. This 
is done in the second engraving ; and 'he reader will find it 
interesting to compare the lines of the hieratic writing with 
the hieroglyphics, and note the similarity. The hieratic reads 
ftom right to left, the hieroglyphic from left to right ; so that 
the lines end at the point, A. Notice the similarity of 
form between the characters at B, also the ideographic na
ture of the hieroglyphic, the words " to pour out " being 
symbolized by a man in the act of throwing objects trom one 
hand into another. Notice also tbe symbols at C, indicating 
four days. A portion of the character Is similar to that used 
to mean the sun or god Ra, and the four down strokes in
dicate the number of suns or days. Another ideograpbl.c 
symbol is the bee, to indicate honey. The mode of writing 
the weights is also curious. The tenat or unit of volume was 
about six tenths of a quart, and the drachme is probably the 
same as the Arabic dirhem, and is equivalent to 48 En-
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On the medicines. Beginning : I tbink of the time when 
Horus and Set were conducted to the great Hall of Heliopo
lis, so that counsel might be taken on the Hodes of Set and 
Horus. * * Words which are spoken on the taking of me
dicines in their regular order, and frequently." Then follow 
the extracts above, and some more recipes of which the fol
lowing are specimens : "Caraway seed,n drachmll ; goose fat, 
.; drachme ; milk, 1 tenat. For sick bowels, the same : Pome
granate seed, t drachme ; sycamore fruit, * drachme ; beer, 1 
tenat." 

Ebers translates but two pages literally, and gives a sy
nopsis of the balance of the book. Tbe chapter headings 
are peculiar. Tke initial chapter consists mainly of recipes 
and the preparation of medicine ; then tollow chapters on 
salves for removing the ulla'1l. ; catalogue of the various 
uses of the tequem tree ; medicines for alleviating the accu
mulation of uiine and diseases of the abdomen ; " the book 
of the eyes ;" medicaments for preventing the hair turning 
gray, and for the treatment of the hair ; on forcing the growth 
of the hair ; salves for strengthening the nerves, and medi
cines for healing the nerves ; medicine for curing diseases of 
the tongue ; medicines for the removal of lice and fleas ; me
dicines for ears hard of hearing ; " the secret book of the 
physician ;" " the science of the beating of the heart ;" and 
" the knowledge of the heart, as taught by the priestly phy
sician Nebseeht. " 

The difficulties in the path of the translator in the shape 
of technicalities are of course very great ; and probably for 
this reason, he reserves the complete translation of the book 
for future publication, when it will be issued with notes, 
etc. , obtained by further study. One extract is given, how
ever, to show the general style of directions to the phy si 
cian. It reads as follows ; 

" Rules for the re-ltet, that is, suffering in the pit of the 
stomach. (Pylorus or cardia). When thou findest anybody 
with a hardening of his re-het, and when eating he feels a 
pressure in his bowels (chet), his stomach (llet) is swollen, and 
he feels ill while walkin" like one who is suffering with 
heat in the back, tau '11.'11. peht, then look at him when he is 
lying outstretched, and if thou findest his bowels hot and a 
hardening in his re-het, then say to thyself : This is a liver com
plaint, aepu pu 'II. merest. Then make thyself a remedy ac
cording to the secrets in botanical knowledge from the plant 
pa chenet and from scraps of dates. Mix it and putit in wa' 
ter. The patient may drink it on four mornings to purge 
his body. If after that thou findest both sides of his bowels 
(ehet), namely, the right one hot and the left one cool, tllen 
say of it : That is bile. Look at him again, and If you find 
his bowels entirely cold, then say to thyself : His liver ( 1) 

// J of human energy, which might 
1/1 be left to take care of themselves . 

They brought wealth to the /?/ country and fortunes to individ
, V uals, but they were regarded as 

no more a matter of general con
cern than any other trade. Tbey (.1) are now recognized as a kind of 
public care ; and even in his ca· 
pacity of Foreign Secretary,Lord (4) Derby was invited at Manchester 
to treat them as of primary im

/:. portance. Without going the ('j) length of Dr. Play fair the other 
day. and treating the natural sci

ences as almost a substitnte for all human culture, it is evi
dent that, as a matter of fact, all culture is being brought to 
bear upon them, and that they are absorbing energy and attract
ing thought in every sphere of life. In view of this remarkable 
revolution of thought, one is a little provoked by the very mat
ter-of-fact reasons which are usually alleged in explanation of 
it, and Lord Derby. in the greater part of his Manchester 
speech, was too true to his habitual caution in contenting 
himself with reiterating tbem. Labor, he says, is dear, and 
is becoming dearer ; and it is consequently more and more 
necessary to invent labor-saving machinery. Similarly, at 
Leeds, the other day, even the apostles of Science could find 
little more to tell us than that other nations are threatening 
to undersell us, and that we need aU scientific appliances to 
hold our own. All this is, no doubt, true, but the reality is 
too vast and broad to be adequately represented by such 
statements of the case. To say that we must invent better 
machinery because labor is dear, however accurate, is never
theless something of a reversal of the order of facts. What 
has made labor dear in England ? Above aU things tbe in
vention of machinery. A machine is only matter animated 
by intelligence : and it is not merely because the wants of 
men have grown more numerous. but because their intellects 
have grown more active. that they have at length reached a 
stage of their development at which they are concentrating 
their energies on asserting the dominion of intelligence over 
Nature. It is this which is implied when we call the pres
ent a mechanical age. " 

• Ie • •  
New Route to Siberia. 

Professor Nordenskjold's recent journey from Norway to 
Siberia by way of Pet Straits (Jugorsky Sbar) and the Sea of 
Kara hIlS caused quite a sensation in Russia. At a meeting 
of the Society for the Encouragement of Commerce and In
dustry M. Sidorof said that the journey was one to be 
ranked in importance with the discovery of a new world, as 
it would in all probability lead to the establishment of a re
gular line of communication between northern Europe and 
Siberia, and the vast resources of the latter country would 
thus at last find an outlet along her great lluvial bighways, 
Captain Wiggins, of Sunderland, who attempted the same 
feat last year, has signified bis intention of being present to 
welcome Professor Nordenskjold on his arrival in St. Peters
burgh. 

• ••• • 
TALC has been recommended by MM. Vigier and Aragon 

for the prevention of incrustation in boilers. The quantity 
of talc introduced into the boiler is about one tenth of the 
weight of deposit accumulated between two blow-oil's. 

© 1875 SCIENTIFIC AMERICAN, INC.



DECEMBER I I ,  1 875.] 

NEW WOODWORKING AND HOUSE AND CARRIAGE 

BUILDING INVENTIONS. 

IMPROVED SCROLL· SAWING MACHINE. 
Lemuel C. Pratt, New York ctty.-By a simple and cheap contriv

ance, this Invention gives sufficient forward and back motion to a 
straight saw working on a pivot to run It in one and the same line 
at the cutting point, so as to cut more evenly than such saws now 
do. The Invention Is specially designcd for simple and cheap saws 
for boys and amateurs. 

IMPRO VED END (lA'rE. 
Edward G. Martin, Kankakec, IlI .-Thls end gate for vebicle 

bodic3 is so constructed that it may be easily released at Its lower 

edge and swung outward to dump the load, an� It may be readily 

attached and detached. Devices are added to prevent the rear ends 

of the side boards from splitting, and from being forced outward by 

the pressure of the load. 

IMPROVED CHIMNEY COWL. 

Theodore C. Nativel, San Jose, Cal.-The ventilating cowl Is formed 

of two parts or cylinder flues, one inclosed by the other. The 

inner part, or flue, has vertical exterior ribs which form a bearing 

or support for the section of the outer flue, leaving air passages be

tween. The flue sections are beveled at their ends to form a close 

and strong joint, and the ribs act as buttresses for each flue. 

IMPROVED WINDOW SCREEN. 

Henry B. Walbridge, Brooklyn, N. Y.-This screen Is composed of 

wire netting wound on rollers and held by clamps. It Is so con

structed that It may be read.ily applied to windows of dUferent 

widths, closing the same tightly. 

IMPROVED VEHICLE TOP. 
Fredrich H. Jury, New York city.-A pair of jointed standards, 

made each In two parts, are hinged together and to the seat back 
and back bow. The standards being thus entirely under the back 
portion of the top, out of sight, make a neater and better arrange
ment than the projecting folded braces of the common arrange
ment. 

IMPROVED BUNG AND VEN 'l'. 
Harry B. Cornish, River Falls, Wis.-In this we have an Improved 

bung and vent that closes hermetically the bung hole. At the same 
time the bung may be easily removed, and air is freely admitted 
through the bent device without necessitating the unseating of the 
bung. It Is a useful device for barrels containing liquors. 

• ••• • 
NEW HOUSEHOLD ARTICLES, 

IMPROVED VENETIAN SHADE. 
Charles Wldemann, New York clty.-The new feature in this in

vention consists in rods which are attached to the under side of the 
Dottom slat. By placing the end of one rod into a side staple, and 
tbat of the other rod into the socket hole nearest to It, an outwardly 
and sideways Inclined position of the shade Is obtained, which pro
tects against the sun, while supplying at the same time the required 
Iigbt and ventllation. The shade Is thus capable of being readily 
adj usted by the dltferent devices Into any desired position, and may 
be cheaply manufactured, as it Is formed of a simple connection of 
slats and bands. 

IMPROVED 8ADIRON. 
Oliver Swift, Madison, Wis.-This is principally a new way of at

taching the handle of a sadiron, the object being to enable the use 
of one handle to several Irons, thus saving metal and rendering the 
implement more convenient to use. On the iron are two notched 
pins. The handle has a wooden hand piece and hollow metal arms, 
which when In place slip over the pins and hold them by sprlog 
catches, which engage with the notches. A wooden ring under the 
handle allows of the catches belDg freed or engaged at will. An
other new feature Is tbat the body of the iron Is made of glass, which 
the inventor thinks oO'ers a better smoothing surface than metal. 

IMPROVED DOOR SPRING. 
James M. Blood, Denver, Col. Ter.-Thls conSists of a journaled 

shaft encircled by a spiral spring, and provided with a laterally pro
lectlng arm, whose outer end bears upon the door with a pressure 
corresponding to the power and tension of the spring. The novel 
feature consists in devices whereby the tension of tbe sprlnll' may 
be quickly and conveniently changed, and the action of the appa
ratus thereby regulated. 

IMPROVED WASHING MACHINE. 
Timothy Allen, Fort Madison, Iowa.-This machine contains two 

parallel rollers, the faces of which are grooved transversely in such 
a way that the projections of the one roller may enter the grooves 
of the other. They are geared together so that they may rotate in 
the same direction and with equal velocity, motion being Imparted 
by a longitudinally c:>rrugated roller above. The machine, It is 
stated, works without becoming clogged, or straining or stretcblng 
the clothes, and will allow any part of the clothes to be operated 
upon separately. 

IMPROVED DROp·LIGHT GASELIER. 
John Fox, New York clty.-Thls Invention Is so constructed that, 

as tbe drop light Is drawn down, tbe unwinding of a cord from a 
spool will turn a shaft and drum, colling up a spring, the tension 
of which is so adjusted as to balance and support the drop light in 
nny position in which It may be placed. 

IMPROVED CLOTHES LINE REEL. 
Charles L'Hommedleu, Middletown, N. Y.-We have In tbls an 

improved clothes line reel which winds up the line automatically as 
soon as the same Is released from the post, protects the same, when 
applied stationary to the post, against the weather, and allows the 
ready taking down of the line. The whole forms a labor-savlog 
device for household purposes. 

IMPROVED SASH HOLDER, 
John E. Frost and Josiah MerriU, Berwick, Me.-This is a simple 

sash fastener, that binds rigidly on the sash, and holds it securely 
nt any hlght without injuring It In the least. It consists In a novel 
combination and arrangement of two rubber-lined rollers at the 
ends of fulcrumed levers, which are actuated by an intermediate 
rubber block In the rear. Broadened rear ends serve as handles. 

IMPROVED CURTAIN FIXTURE. 

J titutifit �mtritau. 
IMPIIOV.:D J,AMI' BUUNEII. 

John H. l!'oucb, Sauk Center, Minn.-In tbis an inclosing sheH is 

made adjustable on tbc wIck tubc. The Inner tube bas several pcr

forations for gas derived from gasoline or similar substance, and the 

outer tube or sbell bas slots made in It. The arrangement of tbese 

apertures Is sucb that a portion of them may be closed without 

sbuttlng 00' tbe gas supply of the otbers. 

• ••• • 
NEW AGRICULTURAL INVENTIONS, 

IMPROVED NECK YOKE. 
Charles Sbuman, Red Oak, Iowa.-This Inventor proposes a new 

device for connecting the neck yoke with the tongue or polc of a 
carriage, and which wHi not weaken the neck yoke, and may be 
readily applied. Two curved plates fit upon each other, and have 
eyes formed upon the opposltc ends of their upper edges. They 
have also a tongue hole formed in their lower middle parts, t'J adapt 
them to be attached to the neck yokc to support a carriage tongue. 
Said hole Is protected by a rubber bushing, and a bead Is added to 
strengthen the middle part of the yoke, and to keep the devIce from 
slipping out of place. 

IMPROVED ROTARY GANG PLOW. 
John K. Underwood, Sauk Center, Minn.-The construction of 

this Implement includes a kind of diamond-shaped frame having 
two sets of axles. Dish-shaped rotary plows are mounted on beams 
with the front edges inclined to the landslde, to press into the 
ground and turn over the furrows as they rise up at the rear and 
throw them 00'. Tbe beams swing up and down In tbe keepers, to 
be held In place and to vary their bight for regulating the depth of 
furrows. Tbe driver can make any needed adjustment while sit
ting In his seat ;  and by suitable means, also, the plows are lifted up 
and supported above the ground when bt'lng moved to or from the 
field to be plowed. Plows of this description, the inventor claims, 
will turn wider furrows with a given force than those of other 
forms, and the width may be raised by Inclining a caster wheel 
right or left, for which it Is contrivt'd, and which has a fastening de
vice to hold it in any required position. 

IMPROVED FEED BOILER. 
Stsrk Olmstead, Brook, Ind.-The object here is to furnish a sim

ple boiler for agricultural purposes. To this end a tube Is conducted 
througb the feed box, and Is provided with a furnace at one end, 
while the other end Is led out of the box and has a high chimney 
attached to It. By the heat of this tube the feed in the box Is grad
ually heated and boiled. 

IMPROVED MOWING MACHINE. 
Andrew G. Gray, St. John, Can.-The novel features In this mow

ing machine are ingenIous devices whereb;r the Sickle bar may be 
operated from the driving wheels with a positive motion, and which 
will enable the cutter bar to be readily thrown into and out of gear 
with the drive wheels. 

IMPROVED CORN PLANTER. 
Wilson Gardner and George L. Hays, Piketon, Ohlo.-Tbls Is a 

new and useful agricultural Implement. The construction of the 
device It Is hardly possible to describe without drawings. The novel 
feature In the operation, however, consists in the adjusting of a 
dropping device so as to bring the points of rimless wheels in line 
with the marks left by said wbeel during a previous passage, where
by the corn Is planted in an accurate check row. 

COTTON SCRAPER, CHOPPER, AND CULTIVATOR. 
Richard L. McClung, La Fayette, Tex.-In this, cotton planters are 

provided with an Improved machine for scraping or barrIng 00' 
cotton, chopping it to a stand, and cultivating It. The apparatus Is 
constructed so that it may work at any desired closeness to tae row 
of plants, or at any desired depth In the ground, or for use as an 
ordinary cultivator. It may be made by any ordmary mechanic. 

IMPROVED CORN PLANTER. 
John Bryer, Wagram, Ohlo.-Thls corn planter can be easily 

thrown Into and out of gear, lowered to and raised from the ground, 
and adjusted to deposit the seed at any desired depth in the ground. 
All tbls Is accomplished by new and ingenious mechanism easily op
erated and controlled. 

IMPROVED POTATO DIGGER. 
David J. Roush, Syracuse, Ohlo.-By the advance of this machine 

two polygonal wheels carrying radially disposed curved fingers are 
rotated. Said fingers enter the ground and remove the potatoes, 
which pass to screens between the rows of fingers, where they are 
freed from grass, weeds, etc. The potatoes also fall upon a screen, 
which Is vibrated to free tbem from clinging eartb, and then pass 
to a receiving box, from which they are subsequently removed. 
Considerable Ingenuity has been expended In the mechanical con
struction of the machine, and a number of entirely new devices 
have been combined. 

• ••• • 
NEW MECHANICAL AND ENGINEERING INVE:t. TIONS, 

IMPROVED CAR STARTER. 
August Dahler, New York clty.-The object of this invention Is to 

provide an Improved device specially applicable for starting horse 
cars upon street railways, for the purpose of relieving the horses of 
the exhausting strain consequent upon the frequent stoppages and 
stsrtIngs, the said devices being also adapted to steam railways and 
all vehicles of a heavy draft. It consists in the particular construc
tion and arrangemcnt of parts wherein a single drawbar extends 
from one end to tbe other of the car, and Is maintained In a given 
position by symmetdcally arranged springs at each end, whose ten
sion Is separately adjustable. Said drawbar Is provided with two 
sets of beveled teeth, which engage with bevel wheels upon the 
axles of the car, which gear wheels are laterally adjustable thElreon, 
so that, when the traction of the horse in starting Is brought to 
bear on the drawbar, the gear wheels are made to revolve, wblch 
wheels, being nearly of the BRme diameter as the supporting 
wheels, will start the car so as to overcome the inertia gradually 
and avoid the sudden strain which is so objectionable. 

IMPUOVED VISE. 
Alexander O. H. P. Sehorn, Murfreesborougb, Tenn.-In this 

vise, the use of screw threads is avoided. Instead, spring jaws are 
arranged, with a cross bar hooking over a cam-shaped flange of a 
set screw, by which the jaws are Instantly and rigidly adjusted. 

IMPROVED MILLSTONE DRESSING MACHINE. 

Fredrick Backofen, Brooklyn, E. D., assignor to himself and Isaac 
H. Williams, of same place.-This Is a spring end which may be 
attached to an ordinary wooden roller, so that, in event of cbanglng 
one's residence, the sbade rollers may be altered at a trilling expense 
to suit the various sized windows. 

Gustav Heydrich, New Ulm, Minn.-This invention Is designed 
for dressing and furrowing the face of a millstone in rapid and 
even manner. It conSists of a series of adjustable and recessed 
chisels, operated by a revolving shaft, which ill hung In vertlcally
adjustable bearing, and provided with spirally-arranged cams. The 
chisels are cushioned by rubber blocks that regulate their action. 

IMPROVED GATE. 

377 
IMPROVED BALl>: lJAND S'l'RE'rCHER. 

James Z. Stocker, Charleston, S. C.-This invention relates to hay 
or cotton prcsses wherein the follower and platens are grooved to 
allow the tie band to be secured on the bale after compression but 
before removal. It consists In the use of a lever having a slotted 
catch at the end, for the purpose of tightening the bale band, tbe 
lever being suspended by a weight and provided wltb a claw, so 
that It may be elevated out of the way or drawn down when 
wanted. 

• ••• •  
NEW CHEMICAL AND MISCELLANEOUS INVENTIONS, 

IMPROVED BALE 'l'IK 
Robert Stewart, BarnesVille, New York.-Thls consists of a hook 

on one end of a wire band to engage a loop on the other end. The 
hook bas a brace extending from Its base along the line of the 
strain and terminating In an eye, through which the eye that en
gages the hook passes. The brace is thus supported, and the eye 
engaging the hook Is securely kept on It. Both hook and the eyes 
are formed by bending the wires and twisting the bent portions, so 
that the tie is constructed in a simple and cheap way. 

IMPROVED POCKET BOOK. 
David K. Osbourn, Baltimore, Md.-Tbis wallet or pocket book 

is made of one continuous blank, of paper or other cheap material, 
and has a central part with end lIap and side extensloDs, and sym
metrical �Ide pieces folded In gussets and pockets, and connected at 
the edges. The advantages are Simplicity, durability, and cheap
ness. 

IMPROVED CIGAR MOLD. 
Heinrich Voltz, Cincinnati, Ohlo.-Thls Inventor bas devised an 

Improved cigar mold that is not liable to shrinkage, warping, and 
other annoying features of the common glued molds, and that wlll 
readily adjust itself to any change or sweUlng of the sect!ons with
out Interfering with the shape of the cigars. The base and top 
molds are made of separate detachable fish sections, sliding In met
allic guide frames, and are retained by strong binding springa. 

IMPROVED SHrnT. 
Clinton M. Ball and John C. Ball, Troy, N. Y.-Thls shirt has the 

neck band attached to the body only at back of neck opening, and 
the bosom attached at upper edge only to front of neck band and 
shirt body. This plan allows of having the shirt open at back or 
front, and of Ironing the bosom Independently of the body. 

IMPROVED HARNESS BUCKLE. 
Joseph C. Smither, Nicholasville, Ky.-A tapering tube Is formed 

upon the upper or forward end of the buckle frame, and has a recess 
formed in the rear edge of Its outer part to receive the end of the 
tongue of the buckle. The advantage of this is that, when the 
buckle is applied to the hlp strap of the harness, the horse's tall, 
when Switched, cannot catch either upon the upper end of the 
buckle, or upon tbe end of the tongue. 

IMPROVED CRACKER SHOW CASE. 
Casper Kroeger and Werner Kroeger, Milwaukee, Wis.-This is a 

detachable show or sample box, provided with a glass front, and 
having hooks for attaching It to the fronts of the box or case con
taining the bulk of the material on sale. These sample compart
ments are nicely painted or finished, so that, when foming the 
fronts of the cracker boxes. they make a bandsome appearance. 

IMPROVED DENTAL FILLING. 
Lyman W. Sutton, Jr., Jersey City, N. J.-Dr. Sutton proposes 

crystallized metallic tin as a new dental filling. The metal Is ob
tained, by a suitable chemical process, in spongy crystals, which 
are very plastic and condensible. The completed filling takes a 
fine polish, and Is said to resist both corrosion and abrasion. 

IMPROVED PORTABLE VAPOR BATH. 
George Washington Brosius, Gallatin, Mo.-This Is a box com

posed of a bottom board, top board, and four sides, consisting of 
frames covered with oiled silk or cloth ; and the �Idee, top, and bot
tom are fastened together by hooks and eyes, so as to be readily put 
together and taken apart. Within are convenient arrangements 
for a furnace for vaporizing substances, and for a seat for the pa
tient. 

IMPROVED MOLD FOR CONCRETE ARTICLES. 
Richard B. Lanum, Mount Sterling, Ohio.- This Inventor proposes 

metal linings to concrete molds having loose joints to let the water 
escape. The object Is to use metal for Its smoothness and capability 
to make sharp angles, and at the same time to have the lining so that 
It will not obstruct the escape of the water, as It would If the lining 
were completely connected. 

IMPROVED MODE OF CURING MOSS. 
Peter Unsworth, Algiers, "La.-Tbls inventor suggests a new pro

cess of curing moss by immersing and boiling the same in a solution 
of caustic soda to which sumac, fustlc, japonlca, burnt umber, and 
copperas have been added. In this way gray moss that has been 
deadened can be cured in thirty minutes, but mosS fresh from the 
tree will require about eighteen days. 

IMPROVED PICKET PIN. 
James D. Field, Blue Rapids, assiguor to himself and J. D. Ed

mond, Leavenworth, Kan.-In order to construct a picket pin which 
may easily be inserted In the ground without the necessity of ham
mering, and which shall have a firmer hold when set, this Inventor 
constructs the pin of metal, and bends the shank In spiral form. 
The upper end of the shank ill also bent to form a handle for hold
Ing the pin while it Is boring into the ground. 

IMPROVED PAPER BOX. 
Felix Salomon, New York clty.-This Invention consists In bind

ing the edges of the paper boxes with metal strips, and soldering 
the top or bottom parts to the side walls. The object Is to enable 
the boxes to resist wear better and to retain their shape longer. 
The Inventor says that the improvement renders pasteboard boxes 
almost as stift' and as strong as wooden ones. 

IMPROVED RECOIL CHECK FOR GUN STOCKS. 
William D. MIIIer, PIttsburgh, Pa.-Thls inventor proposes to 

provide the butt ends of gun stocks with a device for diminishing 
or neutralizing the recoil. The Invention consists of a fixed butt 
plate, in connection with a hinged, guided, and spring· acted plate. 
The cheCk plate and spring break the reCOil, and thus admit of a 
surer and steadier aim. 

IMPROVED CRIMPERS' PINCHERS. 
George G. Wright and George Bassett, Spencer, Mass.-Shoe

makers are provided In this Invention with new plnchers for use 
In Crimping boots, which are so constructed that they may be used 
for operating the screw clamp for drawing down the corners of the 
leather, for drawing the edges of the leather Into place, for drlvlDg 
the tacks for securing the edges of the leather, and for drawing said 
tacks. 

IMPROVED YEAST COMPOUND, 
Jacob PleiO'er, Brooklyn, N. Y., asSignor to himself and Paul 

Koch, of same place.-Mr. preiO'er suggests a new compound which, 
he stateP, makes a very good article, which can be kept sweet for 
four to six weeks In summer, and much longer in winter. It con
sists of cooked and mashed potatoes, hops, malt, wheaten 1I0ur, and 
corn starch. 

John A. Knepper, Delta, O.-Thls gate is adapted to farm and 
otber purposes, and may be readily opened and closed and adjusted 
to any suitable hlght without taking up space In operating. It Is 
composed of sliding link-connected ralls or sections that are raised 
by a cord and pulley in grooved posts, and are folded Into a base 
box set into the ground to be covered by the top piece or plank of 
the gate. 

IMPROVED METALLIC BURIAL CASE . 
Henry M. Gray, San Francisco, CaI.-The novel feature in this 

Invention Is a handle attachment located under and against the 
over-shutting flange, in such manner that the 11ft or strain thereof 
Is mainly sustained by such flange, and the screws relieved of It. 
The handles are thus made much more secure, and yet require only 
one or two screws for fasteulng them. 
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�u�iut�� aud �tt�oual. 
The (Jharge tor Insertion under this head is One Dol

lar a .L!ne. It the Not1u8 exceed Four .L!ne8, One 
DoUllr and a Ha1;f per .L!ne will be charged. 

HotchkiBB Air Spring Forge Hammer, beSt ill tne 
market. PrIeN low. D. FrIable II Co • New Baven. Ct. 

For Sale-Two Good late Improved Iron Dndge 
Patent.. Jame. Valle ley • Canton. Ohio. 

A Bargain-A set of Sctentiftc American, from 
Vol. S. Old Serle •• to Vol. 21. New 8erle. -1817 to 1869-38 

Vols . •  well bound.tor tsO. Address A.F.R .• Box "7S.N. Y. 
Manufacturers, who perforate Zinc or Tin, and 

bave Macblnery tor that purpose. addre •• Cren.haw & 
Carother •• Burton. Wasblngton Co . •  Texa •. · 

Orders for Experimental Machinery and light 
manutacturlng solicited by T B . .  J elTery. 25S Canal St . •  
Chicago. 111 . 

The Voice of Experlence.-In common witb 
other large advertisers. we have had occasion to do busl· 
ness wltb adv�rtl.lng agents to a large extent. We have 
tried nearly all the various agencle •. bnt came to the con· 
elusion long ago that we could do better by giving onr 
b".lne •• to Geo. P. Rowell It Co . •  No 41 Park Row. 
New York. tban by employln� any otber person.. Tbey 
are prepared to Insert aD advertisement in one or four 
thousand papers. and at tbe pUDU.hers· lowe.t price •. 
We have Irled them-doing buslne.s with them weekly
and we know they can do our advertisIng better and 
cheaper than we conld do It onr.elves. HavIng th. most 
exten.lve tacllltle. for doing business. they never make 
ml.take.-at lea.t. they ne,'er make mistakes on our 
work.-[Star Spangled Banner. Hln.dale. N. H . J  

Water, Gas and Steam Goods-Send elgbt stamps 
or Catalogue. contaIning over 400 illustrations . to Bat' ey. 

Farrell & Co . •  Pltt.burgh. Pa. 
The 8uptlrlorlty of tbe London M'f'g Co.'s Var

nishes over all othera has been .0 otten manlfe.teel that 
there I. hardly any doubt bnt that they wlll In tIme su· 
per.ede all In the market. 

For automatic Twl�t Drill Grinding Machines, 
address C. Van Haagen & Co. , l'hlladelphla. Pa. 

Wanted, by a Practical Pattern Maker, work In 
.. Shop where General Worl< Is done. Steady place pre· 
ferred. DI.tance no object. Apply Pattern Maker. 
P. 0 . •  Glencoe. III.  

2,000 feet leatber Fire Hose, Cheap ; warranted 
to stand 9O Ib •. Address E.M. Waldron .  Provldence.R.l. 

Wanted-The best Power Matcblng Machine In 
the market. Send Circulars and capacity of machines to 
Melenely Bro' •• Nubua. N. H. 

Single, Double, and Triple Tenoniag Maohlnes 
ot .uperlor con.tructlon. Martin Buck. Lebanon. N . H .  

G1>thlc Furnace, for coal and wood, heats houses 
& churche .. .. end for book. A.M .Le.ley.226 W .2:!d .t.,N. Y. 

For best Presses, Dies, and Fruit Can TOOlS, Bliss 
& Williams. cor. ot 1'1,mouth and Jay. Brooklyn. Ii. Y .  

For Solid Wrongbt-lron Beams, etc., see adver
tisement. Addre .. Union Iron Mill •• Pltt.Dnrgh. Pa . •  
tor IItbOIlTBPh &c 

" Pantect," or Unlvcrsal Worker-Best combina
tion ot Lathe. Drill. Circular. and Scroll Saw. E. O. 
Cbase. 1 Ailing Street. Newark. N. J .  

Electrlo Burglar Alarms and Private House An
nunclator. ; Call. Servant.' ., Stable BellI ; Cheap Teleg. 
lnsta ; Batterl81 of all kind.. G .  W . Stockly. Cle veland. 0 

Hotchldss '" Ball, Meriden, Conn., Foundrymen 
and workers ot .heet metal. Fine Gray Iron Ca.tlng. 
to order. Job work solleited. 

For Bale-8eeond Hand Wood Working Macbln
ery. D. J. Lattimore. Sl.t & Chestnut St .. Pblll .. Pa. 

PrIce only $3.50.-The Tom Thumb Electric Tel
ellTBph. A compact working TelellTBph Apparatn •• for 
lending me.sagel. making magneta. the clectrlc light. 
clvlng alann •• and varlou. other purposes. Can be pnt In 
operation by any lad. lnclnde. battery. key. and wires. 
Neatly packed and .ent to all parts of the world on re
celpt of prlce. F . C . Beach & Co . •  246 Canal St . •  New York. 

Peck's Patent Drop Preas. Still tbe best In use 
AddrNI 111.110 Peck. New Raven. Conn. 
All Fruit-oan Tools,Ferra.cute W·ks,Brldgeton,N.J. 

AmerlOll,D Metallne Co., 81 Warren St., N.Y. City. 
Genwne Conoord AIl_Brotnl,F1sherville,N.H. 

For Solid Emery Wheels and Maohlnery, send to 
the Union Stone Co . •  Boston. Ma ••. •  for circular. 

Faught's Patent Round Bratcied BeltiD&'-rhe 
Belt thlnI ont.-Manulactnred Oal), by C. W. Amy. 148 
North 8d St . .  PbIIadelpbla. PR. Bend lor Circular. 

Diamond l'oo1s--J. Dlokinson, M Nassau St., N.Y. 
Magio Lanterns and Stereopttcons of all sizes and 

price.. View. IIInstrstlng every .ubJect for Parlor 
Amusement aud Public Exhibition.. Pays well on .mall 
Inve.tment.. 72 Page Catalogue tree. McA11I.ter. 49 

Na.san St . •  New York. 
Temples and OIlcans. Draper, Hopedale, Mass. 
The " Bcientlftc America:! .. Office. New York, Is 

IItted with the MlnlaLure.Electric TelellTBPb. By toncb
Ing little buttons on the desk. of the managers .• lgnaIs 
are sent tJ penon. In the various department. of the 
establlsbment. Cheap and elrectlve. Spi�ndld tor shops. 
olllces. dwelling.. Work. for any distance. PrIce t6. 
with good Battery. F.  C. Beach & Co .• 246 Canal St . •  New 
York. Makers. Send tor free llIu.trated Catalogue. 

For belt Bolt CUtter, at greatly reduoed prices, 
addrela H. B. Brown II Co. , NewBaven Conn. 

The BaIter Bngine-A (8 Page Pamphlet, con
taining detail drawing. of all parta and full partlcnlars. 
now ready. and will be mailed gratia. W. D. Russell. 
18 1'ark Place. New Y ork. 

Hydraulic Presses and Ja.ck.s, new and second 
hand. Lathes anel Machlnery tor PolI.hlng and Bulllng 
Metal.. E. Lyon. 470 Grand Street. N ew York. 

Spinning RIngs of a Superior Quality-WhItins
ville Spinning mng Co . •  WhItinsville. MU8. 
Solld EmeryVulcanlte Wheels-The Original Solid 

Emery Wbeel-other kind. ImitatIon. and Inferior. Can· 
tlon-Our name I. stamped In full on all our Dest Stand
ard Belting. Packing. and Hose. Buy tbat only. The 
lIe.t Is the cbeape.t. New York Belting and Packing 
Company. 87 and 88 Park Row. New York. 

A. J. W. can harden tal low by using the 
tbe recipe on p. 202, vol. 2t.-J. K. can preserve 
WOld from decay by tbe process detailed OR p. 319, 
vol. 3 1 -A. F. wlll ftnd a description of the bydro· 
gen lamp on p. 242, vol. 31.-B. H. Is referred to p. 
'8, vol. 29, for a  formula for calculating the frlcilon 
of water in pipes. 

J titufifit jtUtritlu. [DECEMBER I I , 1875. 
(1) J. B. asks: Is there any chemical that 

will cause the hair and fleshings trom hides In a 
tanner) to decompose In tbree months ? A. Try 
caustic ley. 

(2) W. M. D. asks: 1. Is the word ohm 
used to signify a unit of electric force, or is It a 
tel m applled to the resistanoe of electric force or 
measurement tbereot? A. It Is a unit of resist. 
ance 2. How long will tbe Danieli battery work, 
If freely supplied wltb sulphate of copper, wltb a 
uniform foroe ? A. That depends upon the size of 
the cell and the amount ot current which It gives. 
For telegrapb lines, these batteries generally work 
for about four months. 3. How long can they be 
used before tbe porous oups need to be renewed? 
A.. Theporous cup may be used, with care,foryears. 
4. What Is the power of Danlell's compared wltb 
Lockwood's battery ? A. Precisely the same. The 
Lockwood is ooly a mollified form of the Daniell .  
5. Does n o t  tbe Daniell require the least carli, and 
Is it not the most reliable and simple for all prac· 
tical pur.,oses ? A. No. There are other forms 
more suitable for some purposes. 

(3) W. B. W. asks: Wh!it chemicals pos· 
BesS the property of destroying and disintegrating 
vegetable substances without corroding and de
stroying metals, as acids do ? A. We think tbat 
strong potash lye In contact with steam at a high 
pressure will probably accomplish the desired re
sult. 

(4) G. B. R. says: I am experimenting with 
electricity, and I bave made an electro 'magnet ;  
but passlDg the current through I t  makes both 
polcs nortb or botb south, according to the dlre� 
tion ot the current. Has suoh a tblng been done 
before ? A. Nothing of tbe kind bas ever been 
produced before to our knowledge. 

(5) A. K. asks : W hat kind and number of 
wire onght I to use for a house electric telegraph, 
laying the wire between t.he bricks and plaster 
of the wall ? A. No. 16 copper wire covered with 
gutta percha and enolosed in lead. 

(6) W. B. B. asks: 1. Does carbonic acid 
gas, compresaedin liquid fonn In a tube � Inoh In 
diameter, cl'flllte any damage, sucb as a dangerous 
explosion, If suddenly liberated ? A. Yes. Attbe 
moment of liberation from pressure (about 600 
Ibs. to tbe square inch) one portion of the liquid 
rushes into the gaseous state, and, In the elfort of 
so doing, abstracts so much beat from the remain
Ing portion of the liquid tbat the temperature of 
the latter Is reduced to suob a degree as to con· 
vert It Into tbe solid snowllke form. This sudden 
and extreme reduction of temperature causes a 
corresponding contraction ot the glass tube, a 
contraction so nearly instantaneous, and ot oourse 
unequal, that the tube Is, In many oases, shattered 
Into fragments. 2. Wbat is the elfect of beating 
the above tlibe to 300° Fab. ? Does It Increase tbe 
pressure in tbe tube ? A. It would enormously In 
crease the pl'e8SUre. 3. What Is tbe elfect If tbe 
tube be placed In a cold mixture, say one of 0° 
Fah.? A. It would reduce the pre8ljure. 4. What 
elfect has carbonic acid on Iron ? A. Little or 
none If the metal be dry. 6. Wm lt keep its press
ure In tubes for a number of years, provided they 
are tight? A. Yes. 6. Does It remain heated af
ter It 18 compressed In tubes, or only during com
pression ? A. Only during compression. It rap
Idly gains the temperature of tbe surrounding 
air. 

(7) H. S. asks: What will take grease out 
of sheepskins after they are tanncd with the wool 
on ? A. Try digesting for a short time In blsulphlde 
of carbon, and dry in the air. The sulphide Is 
very volatile, and In a short time will completely 
evaporate, leaving no unpleasant odor behind. 

(8) W. E. G. asks: 1. In a line of telegraph 
of about 12 miles long, worked In dupll'x, how 
mucb resistance will be required In resistance 
coils ? A. About 1DI ohlW!. 2. How many oups of 
battery wlIl be req ulred If the wi re is No. 8 and 
has two relays, each measuring 125 ohms ? A. 
About U of Danlell's cells. ¥our telegraph, ac
cording to your description, ought to work. 

(9 ) H. H. asks: What produces the bril
liant oolorlng of tbe autumn foliage ? A. The ao· 
tion of organic acids upon tb6 coloring matter of 
the leaves. 

(10) F. asks: 1. Do the Chinese kno w the 
secret 9f welding copper ? A. Yes. 2. Do they 
make oopper edge tools ? A. We are not Informed 
on this point. 

After kalsomlning, Is there any known ohemlcal 
(combinable with the kalsomlne) tbat will not wasb 
otr when water Is applied? A. We do not know 
of anything that can be applied that would not, In 
some way, be objeotlonable. 

( 1 1 )  H. G. asks: What will remove grease 
from a tortolsesbell hair comb ? A. Try steeping 
It in benzine or cbloroform. 

(12) W .  H.G .asks : Can the aroma of Havana 
tobacco be taken from tbe stems? A. Yes. Crush 
them and digest for some time In hot water. Then 
decant the liquid and digest a serond time with a 
little diluted alcohol, and ftnally remove the resi
due and carefully dry It. If It Is desired to extraot 
tbe niootlne, evaporate tbe decanted liquid to a 
sirupy consistence, and then agitate witb twice Its 
volume of alcohol, and allow to stand for a short 
time. The alcohol, under these conditions, will ex
tract all of tbe nicotine salts from the aqueous so
lution, and rise to tbe top,formlng a distinct layer, 
of a dark color. Decant this upper layer, concen
trate by evaporation, mix with a small quantity 
of solution of potash. and briskly agitate with 
etber. Tbe etbor oissolves the nicotine and some 
fatty matter which the potasb has liberated, and 
rises to the top when the mixture Is left at rest. 
In order to separate the nicotine from Its solvents, 
the etherial BOlutlon Is decanted Into a retort pro
vided with means of transmitting dry hydrogen 
through It. Heat is now applied, and the ether Is 
driven olf. When tbe etber vapor oeases to (lOme 
over, tbe temperature Is raised to 356°, when the 
nicotine itself dlstlls over and Is collected. 

(13) W. J. S. asks: Would it be beneficial ,' tools, one a thread tool. A. Were either of the 
to force linseed oil Into the pores of the spokes sample tools sent by our correspondent put to tbe 
and hubs of buggy wbeels, after the spekes are full amount of duty obtainable from a tool of its 
driven, to prevent the natural shrinkage, whlcb size, It would break olf at the cUttlBg end. Thts 
even tbe best seasoned timber Is subject to in this defect might be obviated by lowering the temper, 
chmate? A. Your plan is a good one. T ry It. whloh would, however, reduoe the cutting eapa-

(14) W. M. B. asks: Is there a liquid pre. 
bUity. The fault In the sample In each case Is 

paratlon made that a spring wben heated to a 
that, In tbe endeavor to get a large shank, the cut

cberry red, may be thrown I� . and will come out 
ting part is ground away, so that one whose width 

of a good spring temper ?  A. We know of no such 
should be � Inoh Is but some T\ In thlokness,wb11e 

ltquid, nor of any better plan than bardenlng the 
another Wh�se width should be " Is but little 

spring In water and blazing olf In 011 In tbe usual 
more tban T� inoh thick Tbe whole subject Is 
explained, with engravings, In No. 3 of " Practical manner. 

(15) E. W. H. says : 1. How is the dial of a 
galvanometer graduated ? A. It Is usual to grad
uate the dial Into 360 equal parts. 2. Wbat sizes 
of wire are used for tbe coils ? A; The size of 
wire sbould he selected wltb regard to the cur
rents to be measured. No. 18 or 20 will be found 
convenient we thmk. 3. Are there not 2 coIls of 
dllferent sizes of wire ? A. Some galvanometers 
are made witb several colls of wire, so that tbey 
can be used in a large range of measurements, 
but eacb coll sbould be arranged so that It may be 
separately Included in circuit. The principle 
sh')wn In your sketch applies to the Induction coil, 
and not at all to tbe galvanometer. 

(16) G. A.. B. asks : What is the object of 
making soldering b OD S  square Instead of round? 
A. To Increase the amount of oontact. 

(17) N. W. asks : What do vou consider the 
most nearly correct theory of

'
tbe earth's dally 

revolution on its axis ? Whence comes the mo
tive power ? A.. The eartb persists In lts motion 
for the same reason tbat a stone does after Its 
leaving the hand which throws It, or as a raJlroad 
train will run several miles, by tbe motion ac
quired, after tbe steam has been shut olf ; and 
even after tbe engine has been reversed and the 
brakes applied, the train cannot be stopped In a 
less distance tban balf a mile, after running at a 
high speed. The motion was given to the earth 
during tbe period of its oreation, and It is simply 
tbe momentum of Its buge mass, combined wltb 
its astounding velocity and tbe absence of resist
Ing obstructlons, which keeps tbe motion up. 

(18) J. B. F. asks: Of what ingrcdients 
sbould a compositlon be, for the orna ments for 
stove plate and similar light patterns? A. Use a 
BOft alloy. See p. 91. vol. 00. 

(19) J. T. M. asks: Would a small t ube 
made of canvas dipped In hot paramn answer as 
a flexible pipe to convey hot and cold water? A. 
No. 2. What would answer better? A. Leather 
hose. 

(20\ J. P. asks: What is the generAlly ac· 
cepted explanation ot the reflection of a ray of 
light from the Inner surfaoes of glass, diamonds, 
drops of water, and other transparent substances, 
causing tbe brllllancy of the diamond, the forma
tion of the rainbow, etc. ? A. The reflection from 
the Inner surface of a transparent medium is slm
liar to that from the outer surface. Observation 
and experiment hllve proved that It Is a unlver@al 
law tbat, when ligkt passes from a dense into a 
rare medium, or vWe versa, a part of the light Is re
flected 10 such a direction that the angles of reflec
tion and Incidence are equal. Wben, tberefore, the 
surface between tbe two media Is perfectly even, 
It acts like a mirror, and tbe smootb surface of 
still water is as good a refleotlng mirror for the 
fisbes under it as for men above, of which fact 
you may easily satisfy yourself by observing an 
aquarium. A piece of plate glass will also con
vince you of this by two reflections, one from tbe 
front and one from the back or interior surface. 
giving you two refiected Images, whlcb will coin
cide when the ligbt falls perpendioularly, but be
come separated when the light is made to fall 
obliquely. The colors shown by diamonds or rain
drops in the rainbow are not due to this reflection, 
but to the refraction of tbe rays wben they enter 
and leave tbe diamonds or water drops ; for the ex
pl8£atlon of this we refer you to any modern text 
book on natural philosophy. 

(21) J .  H. asks: What difference will it 
make In the power of an engine to give the val ve 
sufficient tbrow to allow a full opening of the 
ports ? At present the valve opens tbe ports ex
actly olle half. A. She will take a larger supply 
of steam at tbe beginning of tbe stroke, and de
velope a corresponding amount of extra power. 

(22) E. P. W. asks : Do you know of any 
chemical that can be used to permeate or saturate 
hard or soft wood, to render it Impervious to wa
ter, and prevent swelling wben suhmerged there
in ? An exterior ooatlng Is not desirable. A. Boll 
tbe wood In paraffin. 

(23) M. asks : How fast should the edge of 
a circular sheet Iron disk run, for cutting wrougbt 
Iron ? A. Ten or twelve thousand feet per min. 
ute. 2. Can cast Iron be cut In the· same way ? 
A. Yes. 

Should tbe flues of a boiler be caulked when 
tbere Is water In tbe boiler ? A. No. 

(24) W. B. D. says: I h ive used black oil 
In boilers, and found It very good to remove 
scales. Has It any bad elfect on tbe Iron ? A. 
No. 

(25) W. H. says: In your issue of October 
16 are ftgured several boring tools. These forms 
would be admirable If used with short shanks and 
for sballow holes; but as no tool Is certain never 
to be required In a deep and proportionately small 
hole, I see no excuse for making sucb tools, save 
babit and example. The common form of boring 
tool alfords an example, almost unique, of uni
versal perversity and fallure to recognize a very 
simple situation. Those tools, if properly formed, 
might bave elgbt times the strength of sbank and 
still enter a hole equally smail. It Is simply ne
cessary to form the tool so tbat the cutting edge 
Is on a level wltb the axis or center of the shank 
or bar. I send ihree wooden models of boring 

Mecbanlsm." 
t26) J. B. L. says : We have a rowboat 38 

feet long, made of very light timber. How can 
we caulk It to make It tlgbt ? A. U It Is well 
built, you may be able to make It watertight by 
ftlllng the joints with w bite lead. 

(27) J. O. B. asks: Why is it that a lifting 
pump for cold water will not 11ft hot water, at 
(00° or 500° Fah. ? A. Because when the piston 
rises, the water bolls, and tbe pump barrel Is ftJled 
wltb vapor. 

Why Is lead given to a valve on the steam en
glne ? A. Generally, In order to make tbe redpro
eating parts move smoothly and without noise, or 
thumping, as it Is usually termed. 

(28) N. S. asks : I have a boat 30 feet 10llg 
long and of 6 feet beam, displacing about 100 fee t 
of water. I have 36 two Inch steam pipes 39 lnoh
es long,connected by a a way piece 80 that tbe wa
ter can have a free oirculation. Can I make them 
Into a boiler to propel the boat, the pipes being 
cBsed Inside of a stove frame with two returns 
for the beat ? Will such a boiler be large enough 
for two 3x6 engines running on quarters ? Wbat 
speed may be obtained from such a boat ? A .  The 
boiler seems to be rather small, but It may an
swer for a moderate speed. 

(29) C. C. says: I have a small boat 19 feet 
long, ( feet ( Inches Wide, sharp at both ends, and 
18 Inches deep : and I Intend to put another 12 
Inches on It In depth, making It 30 Incbes deep. It 
Is a clinker-built boat. I Intend to put In an en· 
gine and boiler. The envlne is 5 1ncbes stroke by 
3� bore, upright, and cuts olf at " stroke. The 
boiler Is horiwntal, 4 feet 10IJ g  (besides the bon
nets); It Is of � Inch Iron, with a dom e 22 1ncbe E 
high and 1 foot In diameter. It has one flue 12 
incbes in diameter, in wblcb tbe fire Is built ; and 
tbere are 6 leturn tubes vary lllg from 2 incbes to 
3 1nches In c!iameter. If I me coal, J Intend to 
make tbe grate � feet long and as wide as tbe 
ftue will allow. 1. How large a screw wheel do I 
want, and wbat sbould tbe pltcb and number of 
blades be ? A. Use a propelltr 24 incbes In diame
ter, of 3 feet pitcb, with eltber 3 or ' blades. 2. 
What speed would It make with steam at 80 Ibs. 
pressure ? A. We think you may realize a speed 
of 6 mIles an hour. 

(30) G. E. P. asks . Will a lubber packing 
do for a piston head and piston valve rods ? A. 
Yes. 

(31) B. L .  says : A friend of mine says tha t 
In ringing a bell, he bas frequeL tly got it Into sucb 
a position that be cannot move It with his dead 
welgbt. and that, by holding the rope and ral�lng 
bls body with bls arms, he can brmg It down. J 
say that wbatever power he gains bE'IOnd tbe 
weight of his body Is due to tbe re�lst81 ce " hleh 
the Inertia of bls body gives to beiDI!' raiSE d.  He 
says that tbls ls not so, as be moves bls body too 
slOWlY. Will you please settle this qUEStion ? A 
We tblnk you have the right Idea, as we under
stand your statement. 

What Is the meaning of nominal power of a 
steam engine ' A. It Is power rated by an arbi
trary standard, not dependent on the actual con
ditions. 

(32) F. B. says: I. I intend making a four
oar rowing boat of canvas, to fold together, and to 
be about 00 feet long, with extended rowlocks. 
How narrow can I make It to be safe from tip
ping ? A. To be perfectly safe from tipping, It 
will require to be very broad. If y ou want to 
make it as narrow as conveniE'nt, you will ftnd 
good examples In raolnll' sbells. 2. What must I 
use to make It waterproof? The canvas must not 
"raok wben the boat Is folded up. A.Probably tbe 
experience of some of our readers will furnish tbe 
Informatlon you require; and if so, we would be 
glad to hear from tbem. 

(33) J. C. G. aeks: 1. Which engin e will 
consume the most steam in dolr g the same amour. t 
of work, one with a long stroke or one with a 
short stroke ? A. This Is a contested point, and · 
must be settled by taking Into account the nature 
of the work. 2. Whloh Is the best, a short C) lin
der with a long diameter, or a long oylinder with a 
short diameter ? A. The reply to your ftrst qUE'S
tlon answers this also. 

(34) F. K .  says : Our main water pipes all' 
2J.Sincbes inSide, and our ftre plug 2 111ches. W h at 
size of hose sbould I ha ve to throw a stream of wa
ter to best advantsge ? Would you advise me to 
have gum or leather bose ? A. Use � Inch hose. 
We think you will ftnd rubber satlsfaotory. 

(35) E. J. asks : 1 .  How many cups and of 
what size of Bunsen's battery will It require to put 
the ftrst slight coating of nickel on 1 square foot of 
surface on cast Iron ? A. Two or tbree ordinary 
Bunsen cells. 2. What size of Smr e's cell will It 
require to ftnlsh tbe plating on the same surface a 
A. One large Smee. 3. How long does it take to 
get a good deposit ? A. Possibly ( or 6 hours. 

(36) R. F. B asks: 1. Bow many cablf s 
touoh Canadian territory ? A. Five. 2. Wbat 
cables are they and where do tbey touch ? A .  
Bee p. 120, vol. 32. Four ot tbem land at NO. lh 
Sydney, and one at Tor Bay, Neva Seol la. 3. 
Where can I get Information In rE'ference to the 
depths ot tbe seas and oceans P A. See tbe United 
States coast survey oharts. 
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(37) G. K. eaye : 1 .  A brother engineer and 

myself Ine discusslng the relative elasticity of 
steam and compressed air, one maintaining that, 
when used In an engine expansively, alr will not 
give the same results as steam, as, for want of 
elasticity, the pressure wHl fall olr much more ra
pldly after the cut-olr than would be the case with 
steam. Tbe other claims that there Is little, if any, 
dllference. In auy event too little to be taken into 
account In practical working. As we bave no 
means of making anything like a respectable test, 
plear.e enlighten us upon the subject. A. If the 
temperature Is sensibly constant during the ex
panSion, there will be little dllference in the two 
oases. You w\ll flnd formulre for the expansion 
aud compression of air witbout gain or loss of heat 
in answer No. 14, August 21, 187L 

acid Is often used In the gaseons state. A leaden 
tray Is partially IIlled with the powdered fluorspar. 
and over this Is poured the hot oil of vitrIol. The 
plate of glass. previously prepared, is then secured 
over the dish tightly, and the gas, as It is libera· 
ted, exerts Its peculiar corrosive action on the un
covered portions of the plate to its fullest extent. 

(38 ) P & K. ask : 1 . Are bored wells from 6 
to 16 1nches in diameter not a failure, as a rule, on 
account of having too little rlJservolr ? Does not 
the cost of boring wells nearly equlll that of thll 
ordinary method of digging ? Is drilling a six Inch 
hole In ha,d rock Impracticable for wells, Inas
m uch as it costs too much ? A. We think that 
some of our readers, who have had experience In 
these matters, can answer our correspondent more 
fully than we feel able to do. We hope to hear 
from them. 

(39) J. T. W. asks : 1. What strain or pres
sure will a boiler 7 Inches in diameter and 13 Inch
es long. made of copper No. 18 gage stand ? A. 
'FIfty Ibs. per square inch. 2. How large a safety 
,'al ve should I use ? A. Half 1m Inch in diameter. 
1. Would the boiler be large enough to run an en· 
glne with a cylinder of 1� Inches bore and 3 inch
es stroke ? A. It would run the engine, but would 
not do much work. 

(40) L. W. F. asks : 1 . Are vernier calipers 
fastened together before or after being hardened ? 
A. nefore. 2. Are they secured by rivets or ta
pering pins?  A. Rivets. 

(41 ) M. H F. asks : What is meant by cush
loning as applied to steam In an engine ? A.Cush
loning takes place when the exhaust port Is closed 
before the piston reaches the end of the stroke, 
which leaves some steam In the cylinder, which the 
piston compresses like a cushion. 

( !2) W. K. B asks : How can I make paste, 
such as Is used by stereotypers ? A. Common flour 
paste is sometimes used for this ; but some stereo
typers put white lead In the composition. 

(43) G. H. M. asks ; How can I attach can
vas to the leather side of tanned lamb skins ? A. 
Try a mixture of gutta percha and pitch, applied 
hot. 

(44) J. F. asks : 1. Which is the best non
conductor of heat, wood or plaster of Paris ? A. 
Wood. 2. Will heat crumble plaster of Paris after 
It has been dried ? A. No, unless it is great. 

(45 ) McO. T. & Co ask :  Is exhaust steam 
beneflcial or Injurious if allowed to escape under 
gl."ate barB? A. Sufficient steam to keep the grate 
bars from burning Is good. It also Increases the 
draft In the furnace. 

(46) A. S. asks : Please give me a recipe to 
prevent cracking of rubber boots. A. The crack
Ing of the rubber is dne to the oxidation of the 
sulphur which it contains. As a preventive, coat 
the rubber with a thin coveriug of varnish made 
by dissolving pure gum rubber in hot naphtha or 
blsulphide of carbon. 

(47) J. R. Y. Jr. asks : Can you give me a 
recipe for a waterproof mucilage, suitable for 
pasting labels on wood, something that wi ll stand 
the weather ? In your Issue for October 16 I 
found a recipe for this purpose ; but after several 
trials I ha ve been compelled to abaodon It, being 
unable to combine the glue and alcohol. I tried 
to combine the two by flrst c1lss01ving the glue In 
water, and adding alcohol afterwards ; but the glu(' 
thickened up and would not combine with the al
COhol. A. Melt together equal parts of common 
pitch and gutta percha. It may be kept liquid 
under water, and It has been highly recommended 
both for Its superior adhesiveness and waterproof 
quality after once being applied. 

(48) G. W. L. asks : What cement will make 
the insides of paper barrels tasteless and odorless, 
and be sufficiently elastic and proof against vine
gar, wine, and other liquids ? A. Try coating the 
Interior with hot paraffin. 

(49) O. S. asks : I stamp embroidery pat
terns In this way : I lay a sheet of paper under the 
pattern which I wish to copy, and then trace the 
outlines on the paper underneath by pricking 
through the pattern with a flne needle. I then re
move the paper, and place it on the cloth whIch I 
wish to stamp. I then take rosin and Prusslan 
blue (or any other coloring substance), IInely pow
dered, which I rub through the holes In the paper 
by means of a small pad, and the pattern shows 
well on the cloth. This paper Is removed and reo 
placed by a clean piece, after which a hot Iron Is 
run over to melt the rosin Into the cloth. So far I 
have not been successful, as the pattern rubs olf 
before I can get it worked. Will you tell what to 
put In the powder to make It stick ? A. As a sub
stitute for the Prusslan blue and rosin, use flrst a 
little very finely ground aniline red, and then rub 
over this a cloth or sponge moistened with a little 
dilute alcohol. Dry, as before, with a hot iron. 
Tbe paper sbould be removed Immediately after 
applying the alcohol. 

(50) N. F. H. a�ks : Can you inform me of 
any acid that will operate on ruby or other colored 
glass, so as to leave It In a rough state, like ground 
glass ? I want to lay out sigu work and leave the 
letters the same color as the glass. I have seen 
work of thls kind done by acids. and it is much 
cheaper than If done by the sand blast. A.Hydro· 
flucrlc acid is used for thls purpose. It Is made by 
acting on powdered fluorspar with strong, hot 011 
of vitriol; and tbe gas that comes over Is passed 
into water, which absorbs It. The hydrofluoric 

(51) W. C. J. asks : Do you know of any 
street car, in this country or In Europe, In which 
wind Is applied as a motor ? A. No. 

(52) J. V. R. says :  I have a quantity of 
homemade wine, that has fermeBted in too warm 
a place, and bas consequently become somewhat 
acid. How can I correct It without Injury to its 
flavor? A. The free acid may be neutralized by 
addition to the wine of the proper quantity of bi
carbonate of soda. 

(53) C. A. W. says : 1. I have some bits 
of gold which I wish to melt up ar. d cast lato dif· 
ferent shapes. Can I melt It on a common forge or 
stove fire in a black lead crucible? A. Place the 
gold In a smali black lead crucible with a little 
borax, and subject It to'a very bright red heat fol' 
some time, or until complete fo.lsion ensues. 2. 
Can I pour It best Into a charcoal mold? A .  No. 
Molds made of iron Slightly waxed or greased are 
used for this purpose. 3. Do I need a fiux ? .A .  
Yes. 4 .  Will silver admit of th e  same treatment ? 
A. Small beads of both gold and silver may be 
fused in charcoal, when mixed wlth a small quan
tlty of borax and heated strongly by means of a 
blowpipe or blast iamp. 

(54) W. D. says : What is the percentage 
of salt of tbe water of the Dead Sta ? A. The 
solM matter Is 21'722 parts In 100, nearly all of the 
solids being salts of sodium, magnesium, lime, 
etc. 

(55) J. B. S. asks : Why was it that, in es
tablishing a un iform gage for rallroads, 4 feet 
8� inches was chosen instead of 4 feet 8 or some 
other even number of inches ? A. Thll IIrst rail
roads were constructed for coal traffic, and were 
of the same gage as the colliery tramways, 4 feet 
8� inches ; and the latter are so old that no one 
can now tell why this width was chosen. 

(56) E. D. P. asks : 1 .  Whllt are the melt
Ing pOints of gold and sliver ? A. Gold melts at 
2010° Fah., and silver at 1878°. 

(57) R. P. G. asks : By what proce�s is co
coa nut 011 obtained ? A. It Is obtained from the 
cocoa nut, either by expression or decoction. It 
Is of a flne white color, liquid at 80° Fah., and of 
the consistence of lard below that point, becoming 
solid at about 40°. It Is used for making toilet 
soaps, and is sometimes employed medicinally in 
ca�es of consumption. It must not be confound
ed with cacaQ 011 or butter, which Is obtslned from 
the cacao or chocolate nut. 

(58) C. A. K. asks : 1. Am I right in be
lievlog that coal Is formed by the decompOsition 
of vegetable matter ? A.Yes. 2.Wbat proof have 
you of thi s ?  A. The cleavage of blocks of coal 
frequently shows the forms of the leaves of tbe 
vegetable matter from which the coal was made. 
Fern leaves, especially. are often seen singularly 
perfect. 

(59) W. J. H. says : We have lately put up 
a large band I!IlW for re-sawing lumber. After 
running a few days, the saw cracked along the 
front edge of the blade. Wbat Is the cause ? A. 
Either the saw was brittle, or the wheels were of 
too small a diameter for the thickness, or too great 
a strain was put upon the saw. A band saw ofNo. 
16 gage should be run on a wheel 6 feet, No. 17 on 
a wheel S feet, and No. 18 on a wheel Heet In di
ameter. This Is a good rule to act upon, but an 
extra tough saw of No. 16 gage may run success
fully on a 4 foot wheel, and No. 17 very well on 
the same size. Parties using band saws should 
bear in mind tbat they must not tile or sharpen to 
acute angles, lmt leave all angles round.-J. E. E., 
of Pa. 

(60) A. S. T. asks : 1. Please tell me the 
best wa y to temper tooth chisels for cutting mar. 
ble. A. Harden at a bright cherry red in a mix
ture of 1 gallon whale 011 (pure), 2 lbs. rosin, and ] 
lb. beeswax. Warm the 011 , melt the rosin and 
wax, and stir together while hot ; as the mixture 
loees Its hardening properties, add more rosin and 
beeswax, then draw to the proper color. The 
above mixture wili harden without flre·crackilig. 
2. Does flllng the tooth hurt the steel ? A. No.-J. 
E. E., of Pa. 

(61) J B. J. soys, in at;swer to D. A. R.'s 
query as to the weight necessary to break an iron 
bar : If the Iron bar Is firmly flxed at one end, and 

D' B the load applied at the other, then W =-z- X k, In 
which D=depth of bar In Inches, B=horlzontal 
breadth In Inches, l=length In feet from support 
to'. c mter of weight, k=5S6 for east Iron, 598 for 
wroughtlron (mean of 4 authorities, varying some
what with quality of metal and manufacture), W 

=breaklng weight In Ibs. In the given case 4
' x� 
% 

x5S6 or 598=8,752 cast and 4,186 wrought iron,when 
the flat side Is vertical. If the longer side ls place:! 

�)' 4 hOrizontally, tben -%", XS36 or 598=6� for cast 
or 683'( lbs. for wrought iron. For safety, one 
fourth of the above should be used. 

(62) J. G says. in answer to F. B.·s query 
as to dropping a bali In a railroad car : Your friend 
is correct If the motion of the train Is uniform, 
since the directions of the force or gravity, while 
the ball Is falling, are sensibly parallel. [f tbe 
train had moved (which Is an ImpO!!slble case) 
such a distance in a straigh t liDe duting the fall of 
the ball that the direction of the earth's attraction 
could no longer be consldel'ed parallel dunng this 
time, the ball will not strike the same point of the 
floor as when tbe train is at rest, neither will It do 
so if, during tbe fall, the train cbanges its motion 
et ther In direction or velocity. 
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COlllllUlfICATJONS RECEIVED. Cock. compression. P. WhIte •••• . • . •••• . • • • • . • . . . .  169.&7 

The Editor of tile SCIENTIII'IO .AxERIOAN ac
knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow
Ing subjects : 

Coke oven. B. Aitken . • . ••••. . • . . • • . ••••••.••••• . . • 169.706 

On an Air Locomotive. By F. G. W. 
On Diphtheria. ByJ. W. H. 
On Imaginative Arithmetic. By S. S. 
On Iron. By J. D. 
On Speciflc Gravity, etc. By J. n. M. 
On tbe Mechanical Equivalent of Zinc. By 

H. M. P. 
On Experiments in Geometry. By A. B. 

A1so Inquiries and answers from the following : 
J. L.-C . P.-H .  S.-M.-J. C. G.-R. H. B .-H. W.
G. W . B .-M . H .  S .-J . S .  R. 

HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fall to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patent&
btllty of Inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown into the waste basket. 
as it would fill half of our paper to print them all; 
but we generally take pleasure In answering brielly 
by mall. If the writer's addre!lt' Is !liven. 

Hundreds of Inquiries analogous to the followlnl/ 
are sent : ,. What is the value of dry extract of 
oak bark for tanning ? What ls the price of solu
ble glass? Who has a steam process for drying 
lumber, and will furnish particulars ? Who makes 
a picture frame mitl'rlng maohlne, working two 
knives? Who sells self-rocking cradles? Who 
makes the hest all' pump, and what Is Its capacity ? 
Who makes cotton splDning and weaving mao 
chlnery ? Who sells steam pumps, suitable for Irri
gation ? Whose Is the best Ice-making machine ? 
Who sells tools for making stell.cll plates 2" All such 
personal Inquiries are printed. as will be observed. 
in the column of " Business and Personal." 
which is specially set apart for that purpose, sub
ject to the eharge mentioned at the head of that 
oolumn. Almost any desired Information can In 
tbls way be expeditiously obtained. 

[0 F F I e  I A L . J 
I N DEX O F  I NVENTIONS 

FOR WHICH 
Letter. Patent of the United State. were 

Granted tn the Week Eodlnc 

November 9, l876 
AND .EACH BEARING THAT DATE. 

( Tho.e marked (r) are reissued patmts. l  

Alarm. burglar. L. F .  Drake . . . . . . . . . . . . . . . . . . . 169.788 
Alann. burglar. C .  O. Malmgren . . . . . . . . . . . . . . . . . . .  169. 821 
Alarm. till lock , S .  C. Frink . . . . . . . . . . . . . . . . . . . . . . .  169.682 
Alloy for bell metal. H. L. Mackor. . .  . . . . . . . . . .  . .  169.648 
Alloy. antl·lncrnstatlon. O. Holden . . . . . . . . . . . . . . . . 169.810 

Bale t'e. S.  N .  Drake . . . . . . . . . . . . . . . . . . . . . . . . . .  169,789 
Ban·el •. berry. C. C. Panl .  . . . . . . . . . . . . . . . . . . . . . . . . .  169. 657 
Bed bottom • •  prlng. W. W. Bartlett . . . . . . . . . . . . . . .  169.615 

Bed bottom. spring. C .  T . Segar . . . . . . . . . . . . . . . . . . .  169.651 
Bedstead. cot.  Worce.ter & Howe . . . . . . . . . . . . . . . . .  169.880 

Bedstead. folding. J. Flinn . . . . . . . . . . . . . . . . . . . . . . 169.889 
Bed.tead. Invalid. W. Huntre .. . . . . . . . . . . . . . . . . .  169.705 
Bedstead. sofa. S. Bendlt . . . . . . . . . . . . . . . . . . . . . . . . . . .  169.672 
Bedstead. sofa. C. Burnltz . . . . . . . . . . . . . . . . . . . . . . . .  169.771 
Bedstead. sofa. J. K. & M. L. Stockton . . . . . . . . . .  169.862 
Beer. etc . •  extract of. P. E. Lockwood . . . . . . . . . . .  169.818 
Beer. etc .• treating. 1Ilus.glller '" Schedle� . . . . . . .  169.880 

Bell. door. J .  P .  Connell . . . . . . . . . . . . . . . . . . . . . . . . . .  169.675 
Binder. temporary. W. A. Amberg . . . . . . . . . . . . . . . .  169.667 
Blackboard attachment. H. B. Marshall. . . . . . .  169.619 
BlackboHds or .Iates. H. R. Stewart . . . . . . . . . . . . . .  169.861 
<JlInd 81at adju.ter. Johnston & Hopkins . . . . . . . . . .  169,641 
Blind stiles. machine for boring. F. H. Dam . • . . . .  169.679 

Boat. Icc. W. H. Fairbank . . . . . . . . . . . . . . . . . . . . . . . . .  169 .791 
Boller. sectlonal .team. V. D. Anderson . . . . . . . . . . 169.758 
BOIler. water regulator. etc . •  D. Cook . . . . . . . . . . . .  169.676 

Bolt. king. A. G. Pickett, Jr . . . . . . . . . . . . . . . . . . . . . . .  169.T.18 
Book. account. Mott & Carroll . . . . . . . . . . . . . . . . . . . . .  169.828 
B,ot lIallIng machine. F. M. Shaw . . . . . . . . . . . . . . . .  169.661 
Boot sole lining mechanism. R. Dwyer . . . . . . . . . . .  169.790 

Boxes. making heads ot. E. Her.ey . . . . . . . . . . . . . . . .  169.700 
Bracelets. click for, J. S.  Carrow . . . . . . . . . . . . . . . . . .  169.77. 
Brldgc. metallic arched truss. J. B. Eads . .. . . . . .  169.791 

Bridle b't. B . MlUer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  169.718 
Bru.b holder. C. B. Clark (r) . . . . . . . . . . . . . . . . . .  . . .  6.781 
Building •• construction of fireproof. T. Sharp . . . .  169.852 
Burner. aero·gaa. J. H. Knlgbts. . . . . . . . . .  . . . . . .  169.711 
Calve •• etc . •  anti· suckIng bit for. J .  H .  BaUey • . . •  169 .670 

Car axle box. J. Eccles . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  169.792 
Car axle box. G. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . .  169.664 
()Qr coupling. H. A . Cowell . . . . . . . . . . . . . . . . . . . . . . . . .  169.624 

Car coupling. J. C. Mitchell . . . . . . . . . . . . . . . . . . . . . . .  169.720 

Car propeller. E. H. Leveaux . . . . . . . . . . . . . . . . . . . . . .  169.816 

Car. sleeping. J. F. Goodridge . . . . . . . . . . . . . . . . . . . . .  169.688 
Cars, IIght.lng railroad. !.  F. Randolph . . . . . . . . . . . .  169.653 
Carburete� air blower. C.  M. GearIng . . . . . . . . . . . . .  169.902 

Carbureting apparatus. A. C. Rand . . . . . . . . . . . . . . .  169 .848 
Carbureting apparatus. P. W ern!. . . . . . . . . . . . . . . . .  169 .812 
Carriage axle. W. W . Simmon . . . . . . . . . . . . . . . . . . . .  169.856 
Carriage .prlng. W. H. Elliot . . . . . . . . . . . . . . . . . . . . . . . 169.683 

Carriage top • •  1 .  C. Goold. . . . . . . .  . .  _ . . . . . . . . . . . . .  169.684 
Carriages. detaching horses from. r.  L. Fallis . . . .  169.685 

Cartridge. G. E. Hart . . . . . . . . . . . . . . . . . . . . . .  169.806. 169.807 
Cartridge belt. G. C. Henning . . . . . . . . . . . . . . . . . . . . . .  169.639 
Cartridge •• block for boldlng. R T. Hare . . . . . . . . . 169.686 

Cask. metallic. G. W. McKim . . . . . . . . . . . . . . . . . . . . . .  169.824 

Caviar. pre.ervlng. M. Am . . . . . . . . . . . . . . . . . . . . . . . . .  169.688 

Cbaln link. W. Roemer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  169 .781 
Chain. convertible. C .  N. Cadwallader . . . . . . . . . . .  169.712 

Chain. convertIble. F .  H.  Wa.te . . . . . . . . . . . . . . . . . . 169.752 
Cbalr. dental and barber. S.  C. Megill . . . . . . . . . . .  169.875 

Chair. folding. J. E. Wakefield . . . . . . . . . . . . . . . . . . . . . 169.748 
Chcck rower. J. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . 169.865 
Churn. rotary. M. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . .  169.835 
Chute. coal·dlscharglng. D. P. Bitner . . . . . . . . . . . . .  169.618 
Cigar box. C. S. B!own . . . . . . . . . . . . . . . . . . . . . . . . . . 169.769 
Cigar machine. Donath & Jasper . . . . . . . . . . . . . . . . . . .  169.786 
Clg .... mold. J. D. Culp . . . . . . . . . . . . . .  . .  . . . . . . . . . .  169.778 
Clocks. globe attachment to. H. Flc:.: . . . . . . . . . . . . .  169.687 

Cloth·napplng machlne. B. Tbackrah . . . . . . . . . . . . . 169.742 

Clothe. wringer. M. A. Johnson . . . . . . . . . . . . . . . . . . . .  169.848 
Clutch. friction. T. E. Barrow . . . . . . . . . . . . . . . . . . . .  169.614 
Coal breaker roller. W. Munson . . . . . . . . . . . . . . . . . . . .  169.651 

Cock. anti· freezing. S .  T. Harper . . . . . . . . . . . . . . . . . .  169.694 

Colorado bugs. catching. J. Nye. Jr . •• . • . . . • . ••••• 169 .656 
Colter. F. & J. H. Culver . . • . . . •• . . . . . . • . . . . . . • • . • • .  169.678 
Cracker machine. J. Parr . . . • . . . •• . • . . . . •• . . • 169 .684 
Cradle. Borgman & Lamson • . . . .  . . .  . .  • . . . • . • • . 169.767 
Cultivator and harrow. combined. G. Croll • • . . • . . .  169.677 
Curtain fixture. W. Gates . . . . . . . . • . . . . • . •• • . . . . • • . . .  169.801 
Curtain fixture. G. C .  Mathers . . . . . . . . . . • . •• . . . • . . •  169.822 
Dental polishing tool. S. S. White . • . . . . • . . . . . . . . . . .  169.753 
Designs on wire cloth. G. R. Hotrman . . . . . • . . . . •• . 169.640 
Desi<. J. McClurg . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . •• . •• 169.651 

Digger. potato. O. F. Warren • . . • . . . . . . . . ••• . . ••• . •  169 .870 
Door hanger. T. Harris . . . . . . . . . . .••••• ••••• . . • . • . •• 169.695 
Door hanger. J .  Lumbert (rl . . . . . . . . . . . . . . . . . . . . . . .  6.785 
Dropper. revolving. J. Johnson . . . . . . . . . . . . . . . . . . .  169.707 
Dyeing apparatus. S. M. & C. T. Smith . . . . . . . . . . .  169.859 
Engine governor and cut· off. M. D. Miller . . . . . . . .  169.719 
Elevator for liquids. E. P. 1 ar6e . . . . . . . . . . . . . . . 169.712 

Eyeglass. E. Want. . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  169.868 

Faucet. vent . • C. Dehllnger . . . . . . . . . . . . . . . . . . . . . . . . .  169.782 
Faucets. adJusting. J. H. Lawless . . . . . . . . . . . . . . . . .  169.645 
Fence wire stretcher. N.  Burnham . . . . . . . . . . . . . . . .  169.110 
Fifth wheel. J .  Cuunlngham . . . . . . . . . . . . . . . . . . . . . . . 169.627 
Filtering liquids. T. R. Sinclalre . . . . . . . . . . . . . . . . . . .  169.85' 
Fire arm. breech· loading. B. B. Hotchkiss . . . . . . .  169 .641 
'Flre arm. revolving. J. Rupertus . . . . . . . . . . . . . . . . . . 169. 848 
Fire arms. lock for. Kirkwood & �Iortlmer . . . . . . .  169.710 

Fire klndler. F. Boolsen . . .  • . . . . . . . . . . . . . . . . . .  169.778 
Fire place .creen. W. C. Williamson . . . . . . . . . . . . . . .  169.876 
Floor. refrigerator. Voight & Ellmann . . . . . . . . . . . . .  169.868 
Fork . hor.e hay. J .  H .  Fletcher . . . . . . . . . . . . . . . . . . . .  169 .688 
Fork. horse hay. O. Taber . . . . . . . . . . . . . . . . . . . . . . . . .  169.7� 
FruIt box. D .  Priltzmann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  169.641 
Furnace. hot air. PIerce and Pinkham . . . . . . . . . . . . .  169.129 
Furnace. hydrocarbon. J. C. Ramsden . . . . . . . . . . . 169.642 
Furnace. ore roasting. H. G. Livermore . . . . . . . . . . 169.718 

Furnace. tlnmens· .  L .  F. Betts . . . . . . . . . . . . . . . . . . .  169.678 
Fuse. electric. F .  A.  Canlleld . . .  .. . . . . . . . . . . . . .  169.622 
Gage. etc . •  pre.sure. Vau Kannel & TOwsley . . . . 169.745 

Gaiter. bu,toll. A. Kenny . . . . . . . . . . . . . . . . . . . . . . . . . 169.708 
Gas. etc .• lighting. Z. Woodworth . . . . . . . .  • ••. 169.879 
Gas machine retort. Van Kannel & Towsley . . .•••• 169.747 
GBs check valve. Van Kannel & Towsley . . . . . . . . . .  169.746 
Gas �tc .• illuminating. G. W. Harris . . . .  . . . . . . .  169.697 
Gas retorts. decarbonizing. D. Davison . . . . . . . . . . . .  169.628 

Glass etc . •  tempering. F. B. A. R. De La Bastle. 169.788 
Governor. steam. Judson & Cogswell . . . . . . . . . . . . .  169.815 

Grain conveyer. N. G. Simonds . . . . . . . . . . . . . . . . . . . . 169.662 
Grain distrIbuter. C. F. Johnson. Jr . . . . . . . . . . . . . 169.813 
Grain machine for binding. A. W. Tucker . . . . . . .  169.748 

Grate bar. T. Mnrphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  169.655 

Gun machine. W. B. Farwell . . . . . . . . . . . . . . . . . . . . . . . . 169.686 

Guns. wad for rlfied. G. Schalk. . .  . .  . . . . . . . . . . . . . . 169. 'l84 
Harrow. W. Frank. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . 169 .798 
Harrow wheel. T. A .  C ole . . . . . . . . . . . . . . . . . . . . . . . .  169.623 
Harvester. W. N.  WhIteley . . . . . . . . . . . . . . . . . . . . . . . . .  169.874 

Harvester knife head. G. W. Harrison . . . . . . . . . . . .  169.696 

Hat bodies • •  "etchlng. J. E. Well .. . . . . . . . . . . . . . . 169.863 

Hatchet. shlngllng. H. K .  W. Perry . . . . . . . . . . . . . . . 169. 688 
Hor.e power. endles. chain. S. W. Davis . . . . . . . . .  169 .780 
Horses. feed bag for. A. Nye. Jr . . . . . . . . . . . . . . . . . .  1 69.728 
Hose. waterproof. S. W. Baker . . . . . . . . . . . . . . . . . . . .  169.760 
Hydrant. Stacy & Lewl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169.786 
Inkstand. H. Schlnner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  169.785 
Kiln. bl lck. Evan. & Kemper . . . . . . . . . . . . . . . . . . . . 169.684 

Lamp trimmer. H. L. De Zeng . . . . . . . . . . . . . . . . .  169.78.'; 
Letter IIle. permanent. J. F. Ad .ms . . . . . . . . . . . .  169 .665 
Life pre.erver. H. G .  Dayton . . . . . . . . . . . . . . . . . . . . . . 169.781 
Liqnld measure. C. G .  Morgan . . . . . . . . . . . . . . . . . . . .  169.6.�2 
Lock. door. D. F. Au.tln . . . . . . . . . . . . . . . . . . . . . . . . .  169.611 
Loom shuttle. R. W. Porter . . . . . . . . . . . . . . . . . . . . . . .  169.697 
Loom temple. S .  S.  Walker . . . . . . . . . . . . . . . . . . . . . . . 169.749 
Lubricator. I. W. Hoagland . . . . . . . . . . . . . . . . . . . 169.809 
Mangle. A. B .  Barnard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  169.762 
lIIatch�., making. P.  Wallace. . . . . . .  . .  . . . . . . . . . . . .  169.867 
Measure. liquid. C. G. Morgan . . . . . . . . . . . . . . . . . . . . 169.652 

Meat. pre.ervlng. F. H. L. C. Sacc . . . . . . . . . . . . . . . . 169.849 
Mechanical movement. J. Hughes . . . .  • . . . . . . .  169.704 

Meter. fiuld. B. Huber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169.708 

Mill. bomlny. B. Harvey . . . . . . . . . . . . . . . . . . . . . '" 169.698 
Mill spindle. Root & Robinson . . . . . . . . . . . . . . . . . . . . 169.841 
MIll.tone stall. G. T. Smith . . . . . . . . . . . . . . . . . . . . . . 169.858 

Monument. J.  N. & T. Wallis . . . . . . . . . . . . . . . . . . . . . .  169.751 
Mowlng machlne. J. Ashcraft . . . . . . . . . . . . . . . . . . 169.669 

Nail. picture. T. C. Richard . . . . . . . . . . . . . . . . . . . . . . 169.730 
Nail. picture. J .  P. Stockton. Jr . . . . . . . . . . . . . . . . . . 169.789 

Nut lock. R. Long . .  . .  . . . . . . . . .  . . . . . . .  . . . . . . . . .  . .  169.6!7 
011 tank. W. C .  Strickler (r) . . . . . . . . . . . .  • • . . . . . . .  6.786 
Paddle wbeel . feathering. P. Gregerson . . . . . . . . . .  16�.690 
Panel ral.lng machine. F. D. Green . . . . . . . . . . . . . . .  169.803 
Paper tnbe machlne. W. H .  Brock . . . . . . . . . . . . . . . . .  169.620 

Paper ve.sel •• making. W. H. Brock . . . . . . . . . . . . . . 169.619 
PaWl and ratchet. G. D Hamblin. . . . . . . . . . . . . .  . 169.804 

Pegging wire. etc . •  T. T . Pros.er . . . . . . . . . . . . . . . . .  169.881' 
Pel fuming and disinfecting. C.  L .  C. Battmann .. 169.671 
Pbotographlc plate bolder. F . A. & W. S. Howson 169.70� 
Plano attachment. A. D. B. Wolll . . . . . . . . . . . . . . . . . 169.877 

Pile. box. E. G. Scovil . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  169.850 

Pipe. R. M. C. Broa. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  169.674 
Pipe elbows. making. A, Syver.on . . . . . . . . . . . . . . . . . 169.868 
Pipe Joint. cold packed. A. N.  Rankin. . . . . . .  .. 169.659 
Pipes. enamel for tobacco. F. G. Merriam . . . . . . . 169.827 

Plaiting machine. E. L. Howard . . . . . . . . . . . . . . . . . . .  169.642 
Planter and drill. seed. W. C. Walker . . . . . . . . . . . . .  169 .750 
Planter. corn. J. G. Mole . . . . . . . . . . . . . . . . . . . . . . . . . . .  169.721 
Planter. pilot wbeel corn. J. Campbell . . . . . . . . . . .  169.621 
Planter. seed. W. Nevin .. . . . . . . . . . . . . . . . . . . . . . . . .  169 .125 
Plow . ! .  Freeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  169.799 
Plow. W. H. McCune . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169.716 
Pot. coffee. S.  Crowell . .  . . . . . . . . . . . . . . . . . .  .. . . .  169 .628 
Pres •• clay. J. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  169

'
.871 

Press. cotton. L .  S.  Pearce . . . . . . . . . . . . . . . . . . . . . . 169.768 
Press. rotary perfectlng • •  J .  L .  Firm . . . . . 169.785. 166.786 

Printers' leads. etc . •  mitering. H .  W. Henley . . .  169.638 

Propulsion. screw. J .  E. Wilson . . . . . . . . . . . . . . . . . . .  169.754 
Pump bandle link. C. Adams . . . . . . . . . . . . . . . . . . . . . . .  169.755 
Punching feed devl"e. F. Deming . . . . . . . . . . . . . . . . .  169 .784 
Hall jOint. G. A. Mead . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  169.717 

Railroad. elevated. A .  E. Lozier . . . . . . . . . . . . . . 169.819 
Railroad switch. J. L. Arms . . . . . . . . . . . . . . . . . . . .  169.610 
Railroad time signal. J. A .  Talpey. . . . . . . . . . . . .  169.741 
Railroad track scales. T. Fairbanks . . . . . . . . . . . . . . 169.680 

Bake. hor.e hay. W. H .  Ryer . . . . . . . . . . . . . . . . . .  169. 788 
Rake. horse hay. D. P. Sharp . . . . . . . . . . . . . . . . . . . . . .  169.858 
Refrlger.tor. M .  Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  169.854 
Register. Gre.beck and Milllendorll . . . . . . . . . . . . . .  169.691 

Rolling blank. for pole caps. W. J .  Lewis •• . . •• . •  169,646 
Rower. check. J .  Thomp.on . . . . . . . . . . . . . . . . . . . . . . . . 169.865 
Saddle clips. die for forging. W. S. Ward . . . . . . . . . 169.869 

Safe. kitchen. J. B. Barrlson . . . . . . . . . . . . . . . . . . . . . . 169.697 
Sash pulley. W H. Bicknell . . . . . . . . . . . . . . . . . . . . . . .  169.766 
SawmUl dog. H. D. Dann (r) . . . . . . . . . . . .  . . . . . . . .  6.786 
Screw. wood. A. Cummings (r) 6.729. 6. 780 
Seat. school. S. L. Melhorn . . . .  • . . . . . . . . . . . . . . . 169.826 
Sewing macblne. G. L.  Du Laney . . . . . . . . . . . . . . . . . .  169.862 
Sewing machine. Wormald and Dob.on . . . . . . . . . . . 169.881 
Sewing machine guide. W. A. Eprlnger . . . . . . . . . . .  1 69.860 
Sewln" machine tucker. G. L. Du Laney . . . . . . . . . 169.629 
Shafting bearing, nprlght. J. H. Teahl . . . . . . . . . . .  169.864 

Sbear •• barber. ' .  S. Nlcbelson . . , . . . . . . . . . . . . . . . . .  169. q:l:l 
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J titutitit Jmeritau. 
Sbeep scratcb box. 1 .  B .  Dillon . . . . . . . . . . . . . . . . . . .  169.681 ' 

5.862.-A. J .  R.  Phillips e t  a l  • • Fhlladelphla. Pa . •  U .  S .  
Shlngle. D . Altman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  169.666 Ice creeper .  Nov. 1 1 .  1875. . Corsets. Shlp·s log. T.  C. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . .  169.660 5 . 36S.-M . K. Bortree. Jackson. Mlch . • .  U. S. 
Ships. pneumatic steering. Baird and Lewis . . . . . .  169.612 No v. 11. 1875. 

b F t III U S Grain . Sh II T T P osser 169 8°9 5 .864.-E . W. Jo nson. ores on . • • • •  oe peg or nB , . . r . 0  ' 0 , • • • • • • • • • • • •  , OJ 
cleaner. Nov. l l , 1875. Sign plate . H. T. Dewey . . . . . . . . . . . . . . . . . . . . . . . . . . .  169.680 

Signal . swltcb. J. Imray . . . . . . . . . . . . . . . . . . . . . . . . . .  169.811 
Skipping apparatus. J. A .  Crandall . . . . . . . . . . . . . . .  169.625 
Smoke bouse. C. D .  Harb. . . . . . . .  . .  . . . . . . . . . . . .  169.693 
Soda. making caustic . H. Gaskell. Jr . . . . . . . . . . . .  169.800 
Soldering tool. W. S. Macqueen . . . . . . . . . . . . . . . . . . .  169.820 
Spark arrester. J .  W. Nesmltb . . . . . . . . . . . . . . . . . . . .  169,831 
Splegclelsen. manufacture of, J .  H. Etberldge .. 169,783 
Stave·jolntlng macblne. E. J. Gr.nger . . . . . . . . . . . .  1 69,685 
Steel, etc . •  tempering, G. F. Simonds . . . . . . . . . . . .  169,786 
Stove, heating. G.  R. Moore (r) . . .  . . . . . . . .  . . . . . . .  6 ,732 
Stove.  heatlng and ventilating, C .  S. Bell . . . . . . . . .  169,765 
Stove pipes, manufacture of, L .  Bancroft . . . . . . . .  169.761 
Sugar, refining, F. O. Mattblessen . . . . . . . . . . . . . . . . 169,828 
Suspender button ,trap , A .  Sbenfield . . . . . . . . . . . . .  169,355 
Swing. rotary. 1. N ,  Forrester . . . . . . . . . . . . . . . . . . . . . .  169,797 
Table.  knockdown. F. P. ]leaver . . . . . . . . . . . . . . . . .  169.764 
Tablc leg. adjustable. J. H. Balsley . . . . . . . . . . . . . . .  169,613 
Tag fastener, T .  P.  Marston . . . . . . . . . . . . . . . . . . . . . . .  169,650 
Tailors' patterns. !lraftlng, F. M. Ullrich . . . . . . . .  169,744 
Telegraph. printing. C. J. Wiley . . . . . . . . . . . . . . . . . . .  169,875 
Telegraphs. coupling for I raln. A. Ryder . . . . . . . . .  169.732 
Tire tlgbtener, W. O .  Jobnson . . . . . . . . . . . . . . . . . . . . .  169.814 
Tobacco, curh,g, J. D. Culp . . . . . . . . .  , , 0  . . . . . . . . . .  169,777 
Tobacco pipes. enamel for, F. G .  Merriam . . . . . . .  169,82'7 
Toe welgbt. L .  W. Moses . . . . . . . . . . . . . . . . . . . . . . . . . .  169,653 
Tool.grlndlng machine. M. L. 1I10wrer . . . . . . . . . . . .  169,829 
Toy building block. E. U. Klnscy . . . . . . . . . . . . . . . . .  169,709 
Toy money box. C .  C. Johnson (r) . . . . . . . . . . . . . . . . .  6.7,4 
Track clearer. G. P .  W .  Ray . . . . . . . . . . . . . . . . . . . . .  160,844 
Treadle for machinery, A. N. H.gerty . . . . . . . . . . . .  169,692 
Truck, band. J. BlggerstalI . . . . . . . . . . . . . . . . . . . . . . . .  169,617 
Truss. Norris and Sweet . . . . . . . . . . . . . . . . . . . . . . . . . .  169 ,883 
Tube for railings, posts, etc . • D. W. Hazelton . .  169,699 
Tubing, making. G .  H. M .  Muntz . . . . . . . . . . . . . . . . . .  169."023 
Tubing, making metal. S. W. Wood . . . . . . . . . . . . . . .  169.878 
Tumbling rods. cover for. J. B. Hutch ln.on . . . . .  169.706 
Type macblne. A. M. Howard. . . .  . .  . . . . . . . . . . .  169.701 
Type·wrltlng machine, M. AllssolI . . . . . . . . . . . . . . . . .  169.757 
Valve, globe. N.  C. Locke . . . . . . . . . . . . . . . . . . . . . . . . .  169,817 
Valve, safety. S. Harrison . . . . . . . . . . . . . . . . . . . . . . . . .  169.805 
Varnish compOSition, Mayer " al . . . . . . . . . . . . . . . . . .  169.714 
Vegetable steamer. P. D. Damon . . . . . . . . . . . . . . . . . .  169.779 
Veblcle axle, C .  W. Ricbardson . . . . . . . . . . . . . . . . . . . .  169.845 
Veblcle running gear. C. Beblen . . . . . . . . . . . . . . . . . .  169.6 . 6  
Veblcle spring. H .  A .  Hlgbt. S r  . . . . . . . . . . . . . . . . . . . .  169.�08 
Velocipede . Bodel . Masie . and Webster . . . . . . . . . .  169,774 
Veneer.cuttlng macblne, Annln and Nutt . . . . . . . .  169.759 
Vinegar. testing. C. Peters . . . . . . . . . . . . . . . . . . . . . .  169.727 
Wagon tongue support. Clow and Webster . . . . . . .  169,776 
Washing machine, Smltb and Hoy . . . . . . . . . . . . . . . . .  169 . 737 
Watcb plate. V. Doriot . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  169,787 
Water filter, E. S. Farson . . . . . . . . . . . . . . . . . . . . . . . .  169,631 
Water supply and vent , J. H. Morrell . . . . . . . . . . .  169.7'.l2 
Wheel bub. W. H. Masterman . . . . . . . . . . . . . . . . . . . . .  169.715 
Whip . Bronson and Jewsbury . . . . . . . . . . . . . . . . . . . . . .  169.763 
Whip socket. G.  M .  Rising . . . . . . . . . . . . . . . . . . . . . . . . .  169.846 
Windmill. W. C. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  169.724 
Wire . Indenting surface of. T.  T.  Prosser . . . . . . . .  16Jl,840 
Wrench. n. Jack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  169,812 DESIGNS PATENTED. 

R , 710.-C}.RPETS.-J . Barrett. New York city . 
8 , 771 .-SASU PULLEYS.-G. A .  Blake. New Haven. Ct. 
8,772.-DoOR KNOB.-B. Mallory. New Haven. Ct. 
8.773 to 8,775 . -0IL CLOTU.-C. T .  Meyer .1 al. , Bergen. 

N. J .  
R.77G.-HANDLE TIP.-G. O .  Monroe. Newark. N .  J .  
8 , i77.-ToBACCO PIPE .-L .  Nax et a l  . •  Philadelphia. Pa . 
8 .778. 8.779.-S0DA WATER ApPARATUs.-F. H. Sbep· 

herd, Boston, Mass. 

5 .865.-Rosamond Woolen Co . ,  Almonte, Onto Process 
or finishing clotb. Nov. 1 1 .  1875. 

5,866.-J. W. Brown. London, Eng. Mode of transmit· 
tlng telegraphic signals. etc. Nov. 11. 1875. 

5.867.-G. H. Ames. Adrian. Mlcb . • U. S. Car coupling . 
Nov. 1 1 ,  1875. 

5 .868.-L .  W. Pond. Eau Claire, Wis . • U. S. Sawmill 
bead block. Nov. 1 1 .  1875. 

5.869 . -F .  Be.umont el al .• Dallas. Tex . • U. S. Stilts. 
Nov. 1 1 . 1875. 

5,870.-A. Payette, Montreal. P.  Q. Axle box. Nov. 
1 1 .  1875. 

5.371 .-0. Holden. Chicago. III . • U. S .  Separating sub· 
stlnces from liquids.  Nov. 1 1 ,  1875. 

5.872.-A. Poppenhusen. Collcge Point. N. Y .• U. S. 
Com o .  Nov. 1 1 .  1875. 

5,873.-E .  C. Ibbotson, Montreal , P. Q. Passen!!er car 
ventilator. Nov. 12. 1875. 

5.874 .-J. W. Dixon. West Manayuuk. Pa .• U. S. Wood. 
stra w ,  etc . ,  paper pulp. Nov . 12, 1875. 

5.375.-E .  Bazin . Paris. France . Extracting Slime. etc . • 
from foundered vessels.  etc . Yov. 12, 1675. 

5,876.-A. Riddell.  G uelph. Onto Suction and forcc 
pnmp . Nov. 12. 1875. 

5.877 .-J. D. Gould. Bost on. Mass .• U. S.  Lamp burner. 
Nov. 12, 1875. 

' 

5.S78 . -D .  Kearney, Montreal.  P. Q. Automatic fire 
alarm and extlngulsber. Nov . 12, 1675. 

5.879.-J .  H. Morrell. New York city. U .  S.  Floodways 
for warcbouscs and other buildings. Nov. 12, Ib75. 

5.380.-J D . Hobbs. North6.eld. Iowa. U. S. Tlre·shrlnk
Ing macblne . Nov. 12. 1875. 

5.3Sl .-J. Sims. Baswn. N. Y . ,  U. S. Cider mill . Nov. 
12. 1875. 

5,382.-A. Chavasse et al . • Montreal, P. Q. Composition 
for removing boiler scale. Nov. 12. 1875. 

JIIuIk Paa. • • • • • • '1.00 a Un .. 
I_de Paae .  • • • • • 711 _hi a lIB .. 

ilflQr'!Mnas mall head 1Id� at tM _ m:. 
per I'm, bIJ -ement, at tM letter pt'e88. .AdM'
t.Umnent8 must be reuWed at Jlf,IbUcatfon o� /.II 
earZll CU Jrldaumorn(ng to tJppear va fI«l:t U8ue. 
ASTRONOMICAL INSTRUM:ENTS-:t�rc��rl ��VO��:�:Ph .

Ald�r���t transit telescope and a 
A. J. RICKOFF. Cleveland. O .  

LIFE-LIKE PICTURES, accurate as  photograpbs, 
can be drawn on paper by means of wonderful Camera Obscura. PrIce only '1.25, express paid. Send to F. BLOCKLEY. 253 Van Buren Street. Brool<lyn,N. Y. 

M I C R O S C O P E S . First class Microscopes. magnifying 100 diameters. Price $2.00. Smaller slze .... wltb same focal adjustment. $1.50. Address F .  BLOCALEY. 253 Van Buren Street. Brooklyn. New York. -O-P" IU'-Iand Morphine habit aboolulely and 
speedily eured. Painless : Jl(ryubIicity. 
Send stamp tbr particularlll. Dr. Carl .. to ... lS1 WaahiDgtou St •• Chicago. Ill. 

T h e  Com m e rc i al Age ncy. 

MoKILLOP & SPRAGUE Co. 

Th e  Relri8ter for January, 1816, 18 now being 
prepared, and will be pnbllshed a8 800n 8.  780.-CABPET8.-T. J. Stearns. !loston. Mas •• 

8,781.-CROCUET .-W. Stelnbaus, New York city. 
8,'S�.-PIANO ]o'RA)1E .-C . F. Stelnway. New York city. IT 8,763.-FLOWER STAND.-H. P.  Roberts. De Ruyter,N.Y .  
8.78i.-METAL TRUNK COVERING .-A .  V .  Romadka. lIlII-

after the 18t a8 p08bible. 

WILL CONTAIN A full list of National 
and State Banks. 

waukee. Wis. 
8 , 7S5.-WATCII CIIAIN.-E. Barrows. Attleborongh,lIlass . 
8 .736 .-CHAIN LINK .-D. A. Beam. Newark. N. J .  
8 ,787.-Suow CASE.-W. H .  Grove. Phlladelpbla. Pa. 
8 ,738.-SATCHEL HANnLE.-G. O. Monroe, Newark N.  J .  
8,789.-CLOCK CASES.-H . J .  Milller. New Y ork city. 
8 ,790.-LIFT'ER HANDLE.-J. M. Read. Everett, Mass. 
8. 791.-HANnLE BASES.-W.lII . Smlth. West Merlden.Ct. 
8.792.-RAnIATOR PIPES.-G. W .  Walker. Malden. Mssa 

SCHEDULE 0 .• PATBJfT I!'BBI!' .  
oa each caves, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '1 0 
On each Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �3 
On IIlIng each appUcatlon for a Patent (17 'ean) . . . . . '13 
en '188uIng eac.D. or.g1naI Patent . . . . . . . . . . . . . . . . . . . . . . ... .10 
On appeal to Ex=.lDers·!n·Chlef . . . . . . . . . . . . . . . . . . . . . .. l0 
On appeal to COmmlssloner of l'atentl . . . . . . . . . . . . . . .  ..,.. 
on application for Reissue . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. 30 
oa II\Ing a Dlsclaimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 18 
On an application for Deaip (BU J88\'1) . . . . . . . . . . . . .. 10 
On appl1catlon for Design ('l 'ean) . . . . . . . . . . . . . . . . . . .. 10 

Name and Address of every Private 
Banker. 

A Complete list of , all the Manu
facturing and Business Men in 
every Town and Village in the 
United States and British Pro
vinces, with numerals giving 
credit and capital in each case. 

Tbe compilation Is made from detailed reports. at the 
01llce of the Agency. 109 and 111 Wortb Street. 

Tbls Agency was tbe first to undertake the reDorting of tbe entire country ... and teo record8 are therefore the olde81 in e2Ji8tence. '1 his gives a decided advantagewblcb It maintains tbrough numerous Associate and Brancb 01llcps.l. by "tstematlc use of Intelligent travel
��ffd'll�n�r:.:'s �le�ts� employment of over 7,000 local 

The REl> IST� R will be found a mest valnable assist. ant to every Banking and Commercial House In the cO:��lI'clent and economical COLLECTION AGENCY Is connected With tbe Institution. 
NEW Y01lK . Nov. IRj5. 

W B I H K L II S  
AND 

�:EC:K::E»:E S, 
COIIIPILED 1'110111 TH1I SCIENTIFlC AMERICAN. 

An Illustrated Hand-Book of Praetleal 
Hints and SUlrgestlons for Meehanles, 
EORloeers, Farmers, Housekeepers, 
and Workmen generally. 

The vo:ume comprises 250 pages. Is printed on fine 
paper. wltb gUt edges. and Is of large pocket-book form. 
fiexlble covers. neatly ornamented. 

Malled ,  post paid, on reeeipt of $ 1 . 50. 
1 copy Scientific American. 1 year. and 1 copy 

Wrinklcs and Recipe .. . . . . . . . . . . . . . . . . . . . . . . . .  84.20 H. N. MUNN, PUBLISHER, 
P. O. Box 772. 

3 '7  Park Row. New York CUy. 

T H E  

" HARD TIMES" LIST. 
How to Savo Monoy. 
A PAPER AND A �IAGAZINE FOR LITTLE MORE 

THAN THE PRICE OF ONE. 

Until Jan. 1, 1876, we will send THE TRIBUNE 

(WEEKLY $2, SEMI-WEEKLY $8), with eitber 

of the popular Magazines, at the following greatly 

reduced rates-fnr the cheapest ever oll'ered by 

any paper : 

Wltb Seml-
Regular With Weekly Weekly: 
Price. Tribune. Tribune. 

Harper's Magazine . .  $4 00 $4 75 $5 75 
Harper's Weekly . . . •  4 00  4 75 5 75 
Harper's Ilazar . . . . . .  4 00  4. 75 :> 75 
Scribner's Monthly . 4 00  4 75 5 75 
Atlantic Monthly . . • • 4 00  4 75 5 75 
St. Nicholas . . . . . . . . .. 8 00  4 00  5 00  
Scienti1lc American .. 8 00  4 2(;  5 20  
Christian Union . . . . . 8 25  4 10 5 10 

THE TRIBUNE cannot furnish specimen copies 

of theee periodicals. 

Address THE TRIBUNE, New-York. 

CELEBRATED FOOT LATHES. 
Foot Power Back·geared Screw 

Latbes. SmaIl Hand and Power Plan. 
ers for Metal SmaIl Gear CUtters, 
SlIde-restslBail Macblnes for L.tbes. 
Foot Scro I Saws. IIgbt and heavy. 
Foot Circular Saws. Just the arti
cles for Artisans or amateurs. �ell
Ing.everywbere . Send for Illustrated 
C��Iff.'��LDW [ ti .  Laconia. N. H .  

TO ELEflN-0\\f l'oIc'ir:.fkil1f.ELERS, 
se�:Ji!I��fe�' �lfb

E���:'L�J t!.P.u���E
f��AJJ�k�� 

Gold. and Sliver Plating. THOMAS HALL. Manufac· 
turing Electrician. 16 Bromfield Street. Boston. Mass. 
lIIustrated Catalogue sent free. $250 A MONTH-Agents wanted every_ 

where. Business honora.ble and first 
class. Particulars sent free. Address 

J. WOUTH & C�., St. Louls,Mo. 

RAPID ADDITION-WONDERFUL INVEN
TION !-Art of FOOTING FlGUlIES I'RO)1 LEI'T TO 

RIGHT ;-O" . _.n Middle either wall: OR SIX COLUMNS 
AT ONE TIlliE ! DONE as QUICK as thongbt. Complete 
Instructions sent to any address on receipt of Price, 50 
�:'IJ�sJAGENTS WANTED IMlfrIJo:g�'N¥��T1IICT 

P. O. Box 1149, Batavia. N. Y .  

CAN CEBsuccesSfullY 
wltholltnse o( 2:����te�� 
Dn. A. H. BaowN,Ncw J1avt' l1 , 
Conn. Send two post:tge stnUl11s. 

Correspondence from Physicians solicited. 
• 

On application for Deatp (1' )'earl) . . . . . . . . .. . . . . .  130 

CANADIAN PATENTS. 
Todd & Rafferty MachineCo. Hoosac Tunnel Machinery 

MANUFACTURERS OF FOR SALE. 
!JIlT OJ' P ATBNTII GBAl'ITBD Ill( CAlll'AD�, 

November 8 to 12, 1875. 

5 .317 .-S. T. Draper. Clarencc .  Ont o Lamp chimney . 
Nov. 8. 1875 . 

5,3 18.-E. Bradley, St. Leonard, Nicolet, P. Q. Extract 
of bcmlock bark. Nov. 8. 1875. 

5 , 3 .9.-J .  O. Byrns. Detroit. Mich . • U. S. Advertising 
In!llces. Nov. 8, 1875. 

5.33a. -J .  Fairburn. Upton Station. P.  Q. Vacuum pan . 
Nov. 9, 1875 . 

5.35I .-C . W. Baldwin, Cblcago, III .• U. S. Duplex by· 
draullc elevator. Nov . 9. 1875 .  

5 ,35� .-J .  Blak eley, Toronto . Ont. Car axle bearing. 
Nov. 9 ,  1875. 

5 .353 .-R. V.  De Gulnon, Jersey City, N. J., U. S .  Sup. 
plying 011 10 lamps. etc . Nov. 9,  1875. 

5 ,351.-F . A. Glanz et al. , Bullalo. N. Y .• U. S. Rope· 
molding macblnc . Nov. 9, 1875. 

5, 355.-R .  Wilson. Ithaca. N. Y • • U. S. Horse rake. 
Nov. 9 .  1815. 

5 .356.-L. D. Green . Waterdown, N. Y • • U. S. notary 
pump. Nov. 9. 1875 . 

5,357.-H .  F. McKervey et al. , Cheboygan. Mich . ,  U. S.  
Car coupler. Nov. 9. 1875. 

5.3SS.-J. W. Brooks, Boston, Mass .• U. S . •  et al. Ma
chine for trimming heel s .  Nov. 1 1 ,  1875. 

5 , 3.'>9 . -.1 . W. Brook ••  Bost.oo . MasR . ,  n. S. firrllng 
3lacb L e .  Nov.  1 1 ,  lH'i!'i . 

!i . :hilJ . --4.J . W .  Ul'ooktl, B ston , Mass. , U. S. Machin 
fnr al t.af'll lng and trimming hcels. Noy. 11,  IH'i5.  

:J , :;til . -A .  lIolmc:o;, l I :lm f l l o n ,  Ont..  Churn d ashe 
!\ O Y .  1 1 ,  1�' ;; .  

The celebrated Greene Variable Cut-Oll Engine ; Lowe's Patent Tubula. and J!'lue Boilers LPlaln Slide Valve Sta· tlonary�Holsting. and Portable I<nglnes. Bullers of all kinds. "team Pumps, Mill Gearing, Sbaftlng. &c./ Silk I�:n?:��:IM�r:fia��"M:���;.���'irmd'o�:����: let ' s  Tool s ;  for Judson's Governors and Stop-Valves ; Sturtevant Blowers ; and Dlllerential Pullev-Blocks. ;�f:��<iAf�J�0���\t�IJJ1:'�T. NEW YORK. 

$8 YOUNG A.1U Il:RICA SCRO LL SAW. Bend 
to J. M. BEUGLEH, M·f'r. Williamsport. Pa. 

Hammond's Window Springs. 
t;lx sarw�e� .

m:1·�·h�'8'Jt�ef:�lsberry. York Co • •  Pa. 

N on-Freezing, Filtering, Automatic 

S T E A M 
TRAP. I������ilr Sent C. O. D. to 

any part Gf tbe 
country, and l\ .r-

fect. 01' tbe money ref'ID,Ip.d. No. 0 l:.3!��}?OOVf���rr.i: 
Dlpe, $30 No . 1 . 4.000. $-10. J!oo. 2. 2�,OOO. $50, largest 
Size, 9x14x18 In.  Send for CIrcular. 

WM. H .  JENKINS & CO . ,  
228 Church !'ltr • •  t. Phlladt·lpltl,:>. I·a . 

FOR R1�Nl'. W I1'I1 H rI�AIII POWER--A brick 
t. wo story huiltUng, !lOxIUt) ft. , WILh Steam 1>rl' ing 

Hou8<' , and a Complete RystmH of Mudern MaChinery 
for the M8nnra(�tnre of Flooring, Doors, �aBht Blfnds. 
& c . ,  at. Columbus. G8. ��or fnrther partlcubus, Bppl.v t o  

W M .  H .  H I N D E ,  Cl1lshoga Fall" Ohio 

Steam Engines and Boilers. Burleigh Compressors and 
�rac:gl'il�:·v:r����fzo�a2��::,e� f.:'�����e!"Jla�!18�� 
nlsh & Steam Pumps. one Contractor's Locomotive 
Latbes. Drill •• Planprs. and Bolt Cutters. Rubber Hose 
Drill Steel. &c. Address THOS. ROSS. Rutland. Vt. 

The Caxto n P ress. 
Size 4 x G inside chase. 

Self-iaking. Price (114. 
DEST IIIADE. 

This neVi Pr'Jss is 
thorouc\1 l, bui lt. 
s imple and stron�. 
I t  has fo�r �crew:; 

to regul:J.te tho i m 
rol ler::; pats cn

form tw ico: ct eac � 
�innp,·e,,:lo,\. and a rev'.}lving i n k  

good c i s t r i bution. 
The operation i� raoic1, rr C3�ds, Ta�s &'c, 
it cannot b'J cq·Jr.. ! ! cd. S I Z ES �' 3 "  L'.:1d $(0. 

TYPE nnd MATER! AL5 FUR N I S H E D  TO ORDEr-. 

II.  P. ImnnARD, �ranllf:tctnrel's' A�(,l1tt 
rOO�'1 �"�. C!) Church St.. NEW IIA VE�. co�;�. 

OTIS' SAFETY llOISTme 
Machblerym 

OTIS. BROS. ok ce· • •  
No. 34S BROADWAY. NICW YORK. 

B.1;(1l3:111 •• 'l.JIII1I.I.-J 
" lid l\IYIif..·rh."I'lI. A 64 Ilu,ge Book, l"ul1 0 r peculhLr D1»eIUBarelll l i l u:fh·utt-d. SeDL free to all ror :.!  Ilostuce fltampa, Addre'" J . •  ·L .... TCHER & CO., William.burgh, New Yort 

L DECEMBER I I , 1 8 7 5. 

ELaI! WATOHES. 
:::�. DECLAR�D by Railroad Officers. Engine�rs. As

tronomers, Explorers, NaVIgators, 
'fravelers an others. to be the Most Aocurate 
Durable timekeepers in the world. ' 

26 GRADES now .in t he market, including 
Ladies and Gentlemen's 

sizes, Key Winders. Stem Wmders. Stem l:'ell cr •• 
FuIl l'late. Three·Quarter Plate. Plain.  Full Jeweled. 
Etc. PRICES ranging from a few dollars fOl' plain 

but neat, Durable and Reliable 
timekeepers In Silver cases, to two bundre.1 or lUoro 
dollars for a highly finished and remarkably accu
rate one in fine Gold cases. 

AVol D all G,O. D. advertisers and apply t o  dealers 
of known respectability. as Elgin Walches 

are not furnished to any par l y  whatever 10 he 
sold on the disreputable C. o. n. plnn, ''''hich is used 
to palm oifilUitation and pinch beck goods. 

DEMA�D and reccive with your watch tho reg· 
ular warrant.y medal of the Company, 

as noted be ow. and see Ibat Ihe namo and number 
correspond. THE WATCH named T. lIl. Avery is offered at 

such prices as to como w i thin 
the reach of all. and is line,! ualed i n  Ihe world for 
the moncy. GUARANTEE The Company mu!<es n o  wRtch�8 

. at all,llprice, low or high, w h ich it 
is not wIll ing to FULLY WAH.RANT. J�ach watch move ... 
ment of any ami cllPry Ul'ad�, made by t.he Elgin Nation .. 
al 'Vatch Company, an(1 h�aring i t s  1 mdc-mark n El .. gin, Ills.," is accompanied by 1 hc o(;leinl WARRANTY 
MEDAL of the Compan Y, with n umber and name cor .. 
rpsponding to t.he watch. FOR SALE by respectable jewelers iu nearlv 

every lown In I he U nited State. and 
('anadas. an.1 also in tho pri ncipal cil ies t h roughout 
the world. Call on lIonl' ]mtJPJer and ask to sr,e (""m. � 

W H I P P L E ' S  
Patent Door Knob. 

Awarded a Bronze Medal at the American Institute Fair for 1374. The Judge8 lay : .. We consider this method of fastening DOOR KNOBS a great Improvement over any· thing yet Invented for tbe purpose, as It obviates tbe use of side screws and washers. and can be regulated to suit any thickness of Doors. . .  Send for Clrcuiar. 
wJsffI:rI�!::E

C�� ."!":���!m
C
b���t.�' Y. 

T H E  I M P R O V E D  

NIAGARA S T E A M P U M P ,  

W 
93 to 97 Pearl St • •  Brooklun. N. Y. 

ileubb��;t&· ·  �til�;; 
SOLE MANUFACTURERS, 

ENGINES AND BOILERS, 
P'I1lley8,Shajting and Hanger8 

a Specialty. $/AJ7 A WEEK to Agent,s. Old & Young Male & }<"e, male.ln tbelr locality. Term8 & OUTFIT FRt<:E. Address P. O .  VICKERY & CO .• Augusta. Me. 

E A G L E  F O O T  L A T H E S ,  

G
Wltb Scroll and Circular Saw Attaeb-W:��e �?:e��e�°l:�c���s���� Neatest deSigns. superior finlsb. Low 
Pricell. Our new Catalogue descrlbel 

• ::: ��dl:t��ols���e;��'1t�or thc Am· 
WM. L. CHASE '" CO • • 

15 '" V'l Libertv St • •  New York. 

THE UNION IRON MILLS, Pittsburgh, Pa.
The attention of Engineers and Architects Is called t<l ollr Improved Wrougbt·Iron Beams and Girders (pat

ented) , In which tbe cOlrDouod welds between the stem 
and ftanges. which bave proved so ,·bjectlonable In tbe old 
mode of manufacturlDg.are entirely avoided. We are pre· 
pared to fUrnlsb all sizes at terms as favorable as can be g��.:'g'i� Il:�tti��� c���J:I����ri�lr��Wtfst�:g:;�� 
Call at Fair American Institute and See 

NEW DRAWING PRESS &: OTHER TOOLS. 
STILES & PARKER PRESS C O . , Middletown, Ct. pr Will meet parties by appointment. 

ti.8. .ttlH.N .t.i !t· S  PATE N T  
C en t ri ng � ttac h m e nt, 

A N D  .. \ " � .J!k.-'"1' :£'I: :E S . �?J.\ � P A d d ress.  

C::J� � 0 R. E. STATE,  
S P R I N G F I E L D , O .  

S E N D  F O R  C I R C U L A R  A N D  P R I C E · l I S T .  

WITHERBY, RUGG & RICHARDSON, Man
ufacturers of Woodwortb Plafllng Tongneln\f' 

and Grooving Machines. Daniel's Planers. Richardson 8 rn":�n:n�mR��s:� T:l'a�';,I���b:.':."d'·W�gJ!W�:ktn
Mo�t 

cblnery generally, 26 "aUsbury StreelJ worcester;\t:aBs. 
<Shop formerly occupied by R. BALL & C O . )  

L. B. WITHBBDY. O .  J.  BUGS. 8.  JI. lUORABD80N. 

$12 a day at borne . Agents wanted. Outfit and 
t.erms free. TRUE & CO .. Augusta. Maine. 

IfofPORTANT FOR ALL CORPORATIONS AND 
MANF' G  CONCERNS.-Buerk'lI Watchman'" 

me Detector. capable of accurately contrOlling tbe 
motion of a watchman or Datrolman at the diJferent sta
tions of hi. beat. Send for circular. 
JN�K.�¥�If�I.Jln::·I::a'!u�l.'S: c��8:fll�w��':t 
�::e 'l,��:��.!t':n���e!r�ln·!f¥���e���· & �:,c2;���fi� 
Ing. contrary to tbe order'of thc Court. and especially tbe 
"lock wll,b a "erles of sprhlga In tbe cover, and marked 
���s ?�:rl:g\��4on ��i?�:t�I��lI

t��sJ'e8r{ w'fl8����r 
ding to law. 
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DRILL CHUCK- I C L A R K  & C O M P A N V '  S 

m�grg�
l
:ece��

I
�� I PATENT SELF-COILING, REVOLVING STEEL SHUTTERS 

for new reduced I Can be readily 1Itted to Store Fronts
l 

Rear Windows or other openings, making them FIRE AND BURGLAR 
PROOF and allordlng absolute protect on ; also WOOD SHUTTERS In various kinds of wood. suitable for 

A. F. CUSHMAN, ! Store Fronts PrIvate Houses 01llces, and School Partitions. Clark'. shutters are self·actlng, require no machinery 
__ ���� __________ H=art:.::t.:.Ord

=:::
,...;c:..:o:..:n.:.n...;. ' or balance weights and cannot get out of order. They are handsome In appearance. "nd are the best and cbeapest 

Illuttero in the world. Are 1Itted to the new Trlbu .. e Building, Delaware and Hudson Canal Building. Manhattan 
Machinery of Improved Sty les for making Building Lenox Llbrory Building. Have been for �ear. In dally use In every principal city throughout Europe, 

SHIN GLES, B EADING AND S�A VES. and are endorsed by the leading archltects of th�I�E'1i G. WILSON, Manager, 218 West 26th St. New YOrk: Sllle I:Jal<ers of the well known IlI).¥OVED LAW -J PATENT 
A.G KNTS W A.NTED. and at London. Paris Vienna, BerUn, Meibourne, &c., &c. 

ra���:;:r:S�D Hl!:AD}'?E�t'ttI&G co����port�
r
K
c
. V.

u- • 

p . ,," 'r E N 'r COL D  R O L L E D 
S HAF TING . 

The fRet tllBt t.h's oh.ftlng has 15 pcr cent greater 
ttrength, a tlner finish. and Is traer to gage, than any 
oWer In use,renders It undoubtedly the most ecouomlcal. 
We arc also tM Bole mllnufacturers of the CELEBBATED 
dOLLI�S' PAT. COUPLiNG, and furnlsh PulleY'fHap�er., 
etc of the most approved styles. Prille list maU� ... on 
application to JONES & LAUGHLINS, 

Try Street. 2nd and Srd Avenues, Pittsburgh, PII. 
190 S. Canal Street, Cblcago, lIl. 

Il'I'" Stock. of I.hls Sbaftlng In store aDd for BB!e by 
�'Ui,LER, llANA. & �'ITZ, Boston, Mass. 
GEO. PLA.CI': & CO. , 121 Cbambers st. .  N.Y. 
PIERCE & WHALING. MilwaUkee. Wis. 

PABB'S Damascus Spring Steel Self-Adjusting 
�!---IB!!!Dim!!!:sm!!!<:2!ZI!I!1'" Brack$al wUl

.
'd Fret 

Swccp, 8 ]0 J� I I  I I; 1Il. .., 

��·:f�'c��f;'t!.;�,�,��� 2;��1;;(��" 1 2 Profit & Pleasnre J 
m i m itable and oriA"in:!1 fret or .\ 'VO IU;:SII OP l�!'oll l1aUems, 8 bracket �n ',,' COlI PI.d::TE 

f"' Fult - - $ 1 ,25 hlad�s, 1 shc�t Impression paper, 1 }H·�l I l n.wltw�th j I fll11 1nstructlOns. nv mail ,  prcpa1l1 , on rCcClpt 

� of prIce named. 100' scrollwork dc:')ign� free, on receipt of stamp. GEO, PAlm, Bull"a!o, �. -Yo 
][AGNET8-Permanent Steel Ilagnetl 
of any form or sIZe, made to order bi. F. C. BEACB 
:ra�.;·:ro�

a
¥t�� , ":3wMfu�fu.e �er:;J�btntn: 

mentB�. __________________________________ _ 

R
ICHARDSON, MERIAM & CO., 
Mannfacturero of the lates� ,mprovcd Patent Daniels' 

and Woodworth Planing Machines. Matching. Sa' h and 
�y

l
��!'c1:���

n
le_::��r!�

n
fia:���:: �:!"�Kjs:�'t!� 

Arbors. Scroll Saws Railway, Cnt-Oll, and Rlp· ... w 
Macblnes. Spoke and Wood Turning Lathes, and varlons 
otber kinds Of Wood· working Macblnery. Catalogues 
and price lists sent on applfcatlon. Manufactory, WOF' 
cester, Mass. Warehouse. 107 LIberty Street,New York. 

P A T E N T  

�t��!!!ne���n�!�::!!�e' 
Oi l ing Saw Arbor. , and ot.her wood·worklng machinery. 
S A  WOOD'i-\ MACHlNE CO" 1 91 Libert) 8t . . , N. Y. 

Hcnd fur Circulars, otc. 67 Sudbury St. t BOlfon. 

S C I E N C E  RE G U Rn 
Pc:»r 18'76. 

--0-
SCIENCE RECORD is 

a splendid book of 600 
pages, published an· 
nually, about the 15th 
or January. Illustra
ted with many engra
vings. Price $2.50. 

THE Volume for 1876 
will be publlsbed about 
January 15tb. Its con· 
tents wlll embracc tbe 
most Interesting Facts 
and Discoveries In the 
various Arts and Sci
ences that have trans-
�I��

d 
y����

n
:x�rM:er� 

one view the General 
Progress of the World 

In the following Departments : 
eHE1IUSTRY AND METALLURGY, 
MECHANICS AND ENGINEERING, 
.:LECTIUCITY, LTGHT. HEAT, SOUND, 
TECHNOLOGY, THI': USEFUL ARTS, 
BOTANY AND HORTICULTURE, 
�g��crx�Y/WOUSEHOLD ECONOMY, 
MATERIA. MEDICA, THERAPEUTICS, HYGIENE, 
NATURA.L lIlSTORY AND ZuOI.OGV. 
1IfETEOROJ,OGY, TERRESTRIAl, PHYSICS, 
g:�grlM'f

H
A�D MIYERALOGY, 

ASTRONOMY, 
BIOGHAPHY AND NECROLOGY. 
Every person wbo desires to be well Informed concern. 

Ing the Progress of the Art. and Science. should bave a 
copy of SClIINOE RECOIID for 1876. It w\l1 be a most In. 
teresting aDd Valuable Boolt, and .hould bave a place 
cvery Household and LIbrary. 

600 pages Octavo. Handsomely Bound Many Engrav 
Ings. Price $2.50. Sent, post· paid , on receipt of price. 

All ihe preceding volumes of SCIENCE RECORD 
may be had separately at $2.50 each, or $10 fur 111(1 
five volum�s, 1872, 18'liJ, 1874, 1875, and 1876. 

MUNN & CO., PuBLISHERS, 
37 Park Row, 

New York city 

IT Send for Pamphlet and 
Sample Of work. 
Improved Solid Steel Cutters for 

��d�
I
��a c:':deI

ar
��I ::'���:3 \)y the 

B. C. MJt!'t�U��:!;I, �'le\. 
$5 t $20 per day at home. Samples worth ,1 o free. STINSON lit Co .  Portland. Maine. 

The TOLL·GATE! ���ot::e�,:rA'W�b'j���l� 
1Ind l Address With ltamp. r. C . AsIEY. Bullalo. J!i Y. 
Brainard Millin� Machines :�dS!i�::' 
A new Unl�'r.al MillinII' '1Il:acblne for POO. Also Brown', 
Pat. SCREW MACHINES. and our new Brolnard STEEL 
BAR VISE. B. M. M. CO., 181 Milk St. , Boston.'.M".�s. \rAG THIS MOUSTACHF: produced by the use of DYKK8 B •• ltD Jo:LlXIR wit.bout injury, or wtll • , ", forfeit $100. Safe DDd IIU1'e. Wi th rull dlrect'Ds 

. '  postpaid, 250. A. I •• RMITII Ii; Co •• Ag'tll, Pala. 
: tine III. N. R. ]o'or fL H  .. :AYY G ROWTH use 

._ tbis prepamtion. Men tion thb paper. 

JlJ1faNt.�Jm�l�'t:tb�.t��:rn�aVerl��Pof:�: Taps. Dies, Drills, Antomatlc Boring Tool. Fleetwood Scroll Saws. Send 6 cents In Stamps f'Or Complete lIIus. �:��t �:1�Ig,fr:; M��CKSON & TYLER, 16 German 

WE 
�r..::

l
k��:�O��I};j����S l� T .... . H n n d r e d  aDd Ninety Dollars, because we employ no 

agents and allow no dlsconnts to 
dealers-tbey swindle YOU out of 
more than twice tbe real cost of all 
Planos. We are a responBtble Incor
porated Company. and refer by per. 
mission to tbe Cbemlcal National �:�� r� t�:'U���� �t!{;,:�W� :.:'l 
Isfyyon Is by far the strongest Bank 
In America. We maKe thl. statement 
to prove that our 5 years' warrant 
guarantees our Pianos to he fully 
equal to any Plano In the known 
world at any price. If you will send 
for our Catalogue, containing over 
1 ,000 names and residences of pro
minent citizens everywhere, who 
have bonght our plano. during tbe 
g��

t 
8��:�I�������:J�lv��;�;o

t
: 

In yonr own or some adjOining to .. n, 

AInateur Workers in 

rAHay WOODS 
Can De supplIed with tbe followIng HARD .. nd RAI.';E 
WOODS, plaaed ready for use : �, 8-16, �. " Inch and 
upward Casb to accompany orders. Rosewood. Satin· 
wood, Holly. Walnut, Mahogany, Ebony, Red and White 
Cedar, Blrd's·eye Maple, &c. 

Geo. W. Read & 00., 
1 88  to 200 Lewis St. , foot o f  3tb & 6tb Sts . .  E.R.,N. Y .  

WASHINGTON, D .  C . ,  � 
Sept. 18, 1875. 5 

JNO. MAYBIIB, 
��':�t1n�I�:.

acblne Co. , East 
Dear Sir : The " Wrlgbt Bucket 

�:�
n
!���:����'!'P;���B

b
YI�

t
:
O
! 

top ." Am sure It baB nevp.r bad Its 
equal In any of tbe Departments, 
and I bave no hesitancy In recom· 
mending tbls Pump to any one In 
want of a 6rst elass. noiseless Steam 
Pump. verlJ��lie&lf.u},ifiiLER, 
Cblef Engineer U. S. House of 

Representatives. 
Send to us for Catalogue. 

V. M. COMPANY. 

The Myers PortableEDlI"ine,4. 5,6,8h.p. Some· 
thing new. Best for prlce. Circulars. SECOND - HAND I R 0 N1I6ACHINERY AND WOOD WORKINO.1fJ. . 

CHAS. PLACE. 108 Reade Street, New York. 

8,OOO i n  U se 
Blake's 

STEAM PUMPS 
every possible dnty. Send 
IIIustroted Catalogue. 

F. BLAKE M'F'G CO. 
& R8 Liberty Street, 

New York, 
50 and 52 Sonth Cana 

St .• Chleago. III. 

:n�i.
e w: �:�.rtt:�

d 
et:�':;:�b:�� 

t��t[�1!'no'ilg:�e stat� Wber�!� for thc past six ycars. 
A.ddress, United States Plano Co. , 8 1 0  

F
O
H�L?���gO::i!:d� lt��t�lfe�RIo-;::PPlY t o  S. C . ----

AsbestoM Roollnll" for steep or .oat Roofs. 
A.sbestos Roof ContinII', for old Leaky Roots. t::::::: li:,!�e��i�[, ���·t�!:'ft��!s�Sot°c� 

Roofs. 
Asbe .. t08 Paints-all colors-for outside work. t::�:��: '�Ye��:�ec;.y:�!�f�:��e,!��n;���&c. Asb"stos Steam PaekiH,,1Iat ond rOUnd. al1 Blzes. 
Ror:'::\>"::t�r�:;ta�':frd,eM�: Moth Pro01 Lin-

Tnese arttcles areput np In conyenlent packal'esready 
for nse. and can be easily applied oy any one. Send for 
Pamphlet". Price Lists, &C. 

H. W. JOHNS, 87 Maiden Lane, N.Y 
Sole manufactnrer. Established 1858. 

The PORTER· ALLEN ENGINE. 
POSITIVE-MOTION VARIABLE CUT.OFF. 

RAPID PISTON SPEED. 
Send for a circular to CHARLKS 1' .  PORTER, -.:: 

Harlem, N. Y. City. 

S��ii.� �T���������1a�'l.":Ie�
l
gt���!:;·J:����

t
�� 

P"\l::'Ta.Pt�r��i� ¥�I�tYsP.&
C
rt'8Ji���N��n,��: 

natl, O. Send for Clrcnlars. 

B
I
�er�nre�� 

s
i�UlbR

R
zn�'i"m�:R�H��el���:'b� -CEMEN-T�PiPE JD:A.(1HINE:RY�-

Fonr years' litigation deeMed In favor of tbe Stock· 
well Patents . Terrltery for sale or to lease In tbe United 
States and Canada, by J. W. Sj,�m�iil;Lke� B?s'. A. 

�DECALCOM.ANIE. 
or TKAN8FKR PICTUR&-;, wttll book of , 2 .. pp., giving fuU Instructions I n  this new 
aDd beautiful art, 8�lIt post-raid for 10 ets. 

100 Ms'ttl pictllr<'8, 60 eta. 'I'hey are Heads, LtlndscapcR, An imal", 
B l rcJ.lJ, blsects, FlowenJ, Autumn Lea\·tlR, Comic Figures, &c. 
They caD be eaSily tranaferred to any article M a8 to I m l tde the 
most beantUul painting. Also, '; be"utlful GEM C H RO M O S  
Cor 10 cts. j 5 0  for 5 0  ct.. Agents wanted., 

Addres8 J. L. PA.TTEN " CO., 1621 WU11am Street, New York. 

NEW & SECOND HAND WOOD WORKING 
Macblnery, Floorers, Planers and Matchers Single 

and Double Surfacers, Moulding Machines. Scroll Saws. t'8��� ��tt �"J
t
ct��:n

f
�[ �r���fi�d�\�it�-;a. LATTI

-

�_ �=---=1 17' 1 1 1 1 : ' I I " I ' ;: ' l lfl 

MANUFACTURER OF FIRST CLASS TAPS, 
PawtUCKet, R. 1 .  

--.P-I-.�:Ef T O O L S--
)'or Macblnlsts, Jewelers, Engravers. Watcbmakers. 
Amat,eura

w
aud others. Alao. a 1Ine assortment of File 

::kS�:iet,��:'!Ig��":,, at FP.ASSE ., CO.'S, 62 Cbat-

• INDIA RUBBER, 
For Inventors and the Trade, made Into an�attern at 
��mft���

e
l:IJo.

H .  HOLTeN, 45 Gold St. , ew York. 

�10 to �500INVESTJl:D In Wall Street 
'lI' 'lI' often leads to fortune. A 
everything, and copy of the �alr'lft�ee�

o
�:Vte:.P

lalnlng 

SENT FREE JOHN HICKLING & Co. ,  Banker. 
• and Brokers, '12 11roadway,N.Y. 

llISTINS 

THE 

Bi[elo w En[ine, 
The Cbeapest and Best Portable 

Engine ollered to tbe Public. 
P��e, 4 H?Fse Po,'!'er .••.•... _ 

I. 6 ' I  . 1  . . . . . . . .  400 
.1 7 I '  . . . . . . . .  475 
. .  1�� " : : : : : : : :  � 
'I 15 " •••••••• 800 

Price of Stationary Engines : 
4 Horse Power . . . . . . . . . . . . . .  '15() 6 , .  " . . . . . . • ••••• 175 7 to 8� Horse Power . . . . . . . .  22� 

12 to 15 " i t  •••••••• 800 
Send for lIIustrated Clrcnlar 

and PrIce List. 
H. B. BIGELOW &: CO., 

New Haven, Conn. 

B A. N D  I N S T R U ltI E N 'l' S
BOOSEY & CO. , Sole Agents, S2 East 
14tb Street, New York. 

PATEN T SCROLL SA WS. 
Our speCialty Is Scroll and Band Saws. OYer 300 Ma· 

chines In use . SUPERIOR TO ALL AND LESS PRICE. 
()ORDESMAN. EGAN & CO . •  

Cor. 2nd & Central AYe . ,  Clnclt natl, O .  

Water Wheels. 
More than four tIme. &I many of Jas. Lellcl 's 1m-��t:: '" ����\'i, o��}g� anv other kina. 24 

ranging from 
r��'lt���� 

.rHE 

TRAllE ENGINE. 
-0-N olselels In operatlon-Perfeet 

In workmanshlj>-all light partl 
of Cast Steei. 
Evcry Engine indIcated, and 

valve corrected to give the high
est attainable resulfs . 

Warranted sni\:erlor to any 
;::�k-e¥?nable ngine In the 

Send for PrIce List and Clr· 
cnlar. 
HERRMAN & HERcHEJ.. 

BODi' M'YG. CO. , 
Dayton, Ohlo. 

IMPROVED MACHINERY for STAVE 
Heading, Sblngle and Handles, Cabinet Maker'

S 
Machin· 

ery. Banel' Gauge Lathe, DurKee's Automatic Saw MllI 
U:��!:

d
)Ra�rlI ��flf�W� '�!:t�e:':.'"��

g
t..11�r.�

I
�'!,! 

neerlng MacblneB, Cable and Sheaves for transmlttln� 
Power e: e tc. T. R. BAILEY & V AlL, Lockport.N. Y. 

VI ...... 'I!!IGA'D HOW MA.DE IN ..... oIIiiII .IRa 10 H OURS 1rom �"33:e8�1�� ¥.
r ��1af4���ln':J::lft���8��t�::Jf�: Mass . 

,,"CELSl01t "LrMuI Pri.ed.tId BliBT.;-' ------

M
DO Your Own PrintiBg! 

= $ 3 Press for cards, hlheis, envelo�sJ etc. 
Larger sizes (or larger work. 

BuatneR. Men do their printing and ad"ertit,. 

� ing, IIILve money and inctcase trndr.. Pleasure and 
• gprotit in Am.ateur Prlntlnlr. The Girls or 

£;;;. BOVSbave gre. at fun and m:J.ke money fast. at p; I.J.I.... ., printing. Send two stamps for full calA-<:!e c.. logue of -.E:teS!e8 • .!l'�, etc., to the Manufacturers, e 51'> �' KELSEY & (lO., Jlerlden, Co ..... 

WILLIAM HENRY KING-ALBUMEN �IANUFAC· 
TURER, 78 & 80 St. Andrew Street, Llverpool,Eng. 

Barnes' Foot.po .... er I!!eroll 
Sa ...... and Lathe. 

An entire REVOLUTION In tbe con
struction of toot-power machInes ! 
Tbe old style tbrown aside when these 
are known ! Thousands now in use ! 
$1,500 to "2.000 per year made using 
them. One person out of every t.bree 
wbo send tor catalogues of these ma-
����:a��hrs Y��;'n.r:Xdrw.�:

t pap
er 

W. F. &: J. BA.RNES, 
Rockford, WlnnCbag���, ��«. 

IRON " WOOD WORKING MACHINERY 
OF EVERY DESCRIPTION. 

Cold Rolled Shafting. 
HANGERS, PULLEYS ... COUPLINGII,--�ELTING, II 

lie. Send for nIustrotecl vatalogue and mce LIst. 
G E O R U E  P L A C E ,  

121 Cbamben 11 108 Reade IIts. R. Y. C1S7 . 

Bstabllshed 1846. 
The Oldest Agency for Soliciting Patentl 

in the United StateL 

rwI1JJ11. r·gl 91l'.l YlUB8' JJZPJUUJIJ!IOJJ. 

IIIORB PATENTS have been eecured t.hrougll 
thI8 agenoy, at home and abroad, � t.hrough any other In 
ttle world. 

TIIoy employ II their I1818tantll a corpe 01 the IIlOIR 8:11-
parlenced men II examiners, apecl1lcatlon writers, and 
drartsmen that osn be found, In&Uy of whom have been Be
eilted from the ranka of the Patent 01II0E. 

SIXTY THOUSAND inventors have avaUed 
lhem861ve8 01 Munn &Oo.'s services in IlDIIII:nlng their. in· 
vention&, and proonring their patents. 

MUNN &; OO� In CODlIeotlon with the pnbn.atlon 01 the 
8olllNTIl'lo AJlIIIIJe.uI, oontlnue to examine Inventiona 
confer with Inventor!!, prepare drawinp, .pecI1IcatlOIll1, and 
aSBignmentll,attend to lIIIng applications in the Patent Oftlce 
paying the government fees, and watch each case step by 
step while peudlllg before the examiner. Tbia Is done 
through thelr branoh 01ll.ce,oorner F and 1th 8treets, Wash-
1ngton. They also prepsre and 1IIe caveats, procure dealgn 
patents, trademarkls, and relssuee, attend to rejected caaee 
(prepared by the Inventor or otber attorneys), procnue oopy 
rlgbta, attend to interferencee give written opinions CD 
matter. 01 infringement, fnrDlaIa copies of patents: In fact 
,ttend to "Dry branoh ot patent bUBfDIIIII DOth In this and 
In foreign countries. 

Patentll obtained In Canada, England, I'rtmce, Belgium 
Germany, RU88Ia, PrusaIa, 8p&iD, Portugal, the British 
'loloniea, and all other countrlea where patentll &l' 
granted. Copletl of PateDtll. 

Persons desiring any patent i
S
BUed from 1886 to Novem

ber 26, 1867, can be supplied with 01llclal copies at a rea
sonable cost, the price dependlllg upon the extent of draw
ngs and length of specifications. 
Any patent IBBued since November 21, 1861, at whlch 

tune the Patent 01ll.ce commenced printing the drawing! 
and specl1lcatlons, may be bad by remitting to this 01ll.ce *1 

A copy of the claims of any patent Issned since 1886 wU 
be furnished for $1 

Wben ordering copies, please to remit for the same as 
above, and state name of patentee, title (If Invention, and 
data of patent. 

A lpeclal notioe Ia made In the lIcIJ:mmI'Io AxnIe.uI of 
all Inventions patented fibroagll this Agenoy, with tbe 
name and resldenoe 01 the paten� Patents are ofteo 
BOld, In part or wllole, to pertIODI attraoted to the invention 
by lUoh notice. 

A pamphlst 01110 pIII8lI, OOJItaInIng the IaWll and fnll dI
rectIoUl for obtaining United 8tates patents, &1ao. elroular 
parta.InIng 8:IIoluslveJy to Foreign Patents, atlltlng 001\ . In 
eaah country, time /(r&llted, etc.. _, free, Addnu 

MUNN ok (JO •• 
PubUahon 80IENTIFIO AMERIOAl" ; 

.,. I."ark RO_;N. W'. 
8&&11011 Orn. III -(JorDer .. aDd ,.ua "ree'" 

WIlIhInam, 1>. C. 

© 1875 SCIENTIFIC AMERICAN, INC.



Back Pace - - - - - 81 .00 a IIDe. 
IDa1de Pace - - - - - '5 eeD'a a IIDe. 
Engravtn08 may head advertisements at Ute same rate 

p6I" line, bll mea.mrement, as the letter preIl8. Ad
vertisements must be received at publ(catron oJllu as 
earlll as Fridall morning to appear in next i88ue. 

EDdue SplDdle, & CyllDdp.r 011. E. H. KnLO�, 
17 Cedar �t . •  N. Y • •  mannfac,nrea the bes'. Es\abllsbed 58. 

4J 
and �baped Diamond Carbon Point., Indlspen ... ble for 
Turning Emery Wbeel., Grlnd.tone., al.o Trueing up 
Hardened Steel �nd Paper Calender RoUers, etc. Addre •• 

J. DICKINSON. Patentee, 64 Na .... u St .• N. Y. 

Our Boiler and Pipe Covering 

Save 25 PER CENT. 
in FUEL. 

ASBESTOS FELTING COMPANY, 
816-822 FRONT ST. ,  New York. 

ur The \Vntcbe .. are better, aDd the Price .. 
l ower tban ever. 

GREAT REDUCTION IN THE PRICE OF 

Waltham Watchos. 
We have just Issued a new Prlce-Lfst of Waltham 

Watohes at greatly reduced prioes. 

Silver Watches from • • • • $14. 
Ladies' Gold Watches from • • $40. 
(l ent's Gold Watches from · • $52. 
Every Watch a rellable timekeeper. and satis

faotion guaranteed,or the money will be refunded. 

We oont-lnue to Bend Billgle Watche3 by Expre38 to 
anll place, no matter how remote, with bill to rolled 
on delivery, with privilege to Ute purc1uw.r to open 
the pcrokage and examine the Watch beftJ'/'e paying, 
anul with no obltgat1lm to take it unle88 it (s perfecUli 
8at1JJfaeto11l. 

Every one who intends to buy a Watch should 
for our Price-List, which is sent free to all. 

pr- 1l�ntlon tn your /01"''' lAal aave,.UBemdnl tea. Bun 
" Sctenl()'lc .A nurlca.. . Address 

BOW.AB.D " 00., 
111'0. ��� Flftb A:veDue, Ne'W York. 

Our prices are very low, and we make no dl.count to 
any ona ; and wblle we will cheerfnlly an.wer any Inqul· 
rles In regard to the.e watches, we want It to be dl •• 
tlnctly understood tbat any letter. asking for discounts 
or deduction In price will not he an.wered. 

. . 
. � , ; : �  . . . :� ::.�� : . ; . � � : �; :  

....... ..., 
� - : - ' . 

Oorrugated Iron 
Iron Building., Roof., Sbut-
1��lt3RiM�AJbO���� ��rk.oW��i f���I��111��w 

1l0GARDUS' PATENT UNIVERSAL ECCEN
TRIC MILLS-For grinding Bone., Ores. San4 Old 

ruclblea Fire Clay, Guano'!. Oil Cake, Feed, uorn, 
Corn and Cob, Tobaceo,Snuft. I>ugar, Salt!, Root •• sPlceaa Collee. Cocoanut, Fluseed. Asbestos, mIca. etc . ,  an 
wbatever cannot be ground by other mill •.  Also for Palnta, 
Prlnters' Inks Pa.teBlacklng,etc. JOHNW. THOMSON1 succe •• or to JAMES BOGARDUS. corner of White ana 
Elm 8ta . . New York. 

POLYTECHNIC CHE MIC .\LS, Gnaran teed 
Pure-Soluble Glass . Hydroftuorlc & Wblte Acid 

Nlckel·platlng and Gla.s Manufacturing !<rticles..l Steel
maker ' s  IngredIents, ManJ;!'8Deset j4'luorspar. tt'elspar. 
Mmeral White , A.bestos, Za/fre. Oxides Cobalt, Anti· monyi.��lknr��J!FW1NGIRllyco . •  180 Fulton St . •  N. Y. 

J titufifit �mtritau. 
The Eagle AnvD., 

W A R R A N T E D  
AND 

P r i ce Red u ced to j O  Cts. per Pou n d .  
JESSOP'S BEST TOOL CAST STEEL FACE AND HOBN ON BEST 

AJlEBlCAN IBON. THEY HAVE PROVED BE'l'TEB 
THAN THE BEST ENGLISH ANVILS. - ESTABI..ISHED 1 84S. 

-GENERAL AGENTS.-NlIw YORK : J.  Clark WII.on & Co. ; Ru.sell & Erwin M'f'g CO' LH. Durrle "' Co. 
PHILADlILPHIA : James C .  Hand & (;0 . BOSTON : George H. Gray & Danforth. BALTIIIORlI : " . H. Cole. CUI. OINI!U.TI : Po.t & Co. CHIOAGO :  S. Klmbark. LOVI8VILL" ; W. B. Belknap & Co. 

For sbowtng Heat of Pyrometers, Ovenl, Hot Blast Pipes. 
Boller line!, Super-Heated Steams 011 StlUs, "'e. JIE"Rr W. BULKLET.! Lf�:�e.":�':'¥ork. Jl 0 G E R  S ·  TANNATE OF sOD�BOILBR 

SCALE PREVENTIVE. JOS. G. ROGERS '" CO., 
lion, Ind. .. Bend for book OD Boller Ineru· 

tatlon. 
TIlE I!IA TlO\!U.L 

Steel Tube Cleaner. 
I 

WITH " AIR SPACE" IMPROVEMENT. 
Save. 10 ro 20 pet cent. CHALMERS SPENCE (;Q" 

foot E. 9tb St. ,  N.Y. ; 1202 N. 2nd St. , S'. Loul., MO. 

PORTLAND CEMENT 
For WalksLClstems, Fonndatlons. Stables, CeUan, . Br!age8, .Kelervofrs. Breweries. elc. 

Remit 6 tf.
eE�·��t;\'lli�r

&���tk���t
�:. ���:rv�r�: 

mo. PL.6.RBRS ENGINE LATHES ... DRIlLS. &e. Seud for PrIce tlst. 
N EW HAVw;N MANUFACTURIN G  CO., 

New HaveD. CODD 

THE SOlJTHEKN STATES 
A G R I C U L T U R A L  A N D  I N D U S T R I A L  

EXPOSITION 
Will be Held o n  'he Pair GrouDdo, a' 

New Or'eaDOt (JommeneID&' Pebruary �6, 1 8 '76, aDG (JoDIiDaIDC TeD Da,.o. 
L. N. MARKS, PHlISIDlINT. 

SAMUEL MULLEN, GlII!IlIIU.L SlJPlIIIlNT:&NDlINT. 
Exeeu&1ve (JommIUee. 

A. BALDWIN, Cbalrman ; 
JAMES I. DAY, W. B. SCHMIDT. 
COLONEL J.  D. HILL, JOHN G. FLEMING. 

Sch l e n ke r's Stati o n ary 

Revolving · Die Bolt Cutters, 
MANUFACTURED BY THE 

HOWARD IRON WORKS, 

TH E 

BUFFALO, N. Y. 
.. Bend for Circular. ..,. 

B E S T I NJ ECTO R 
For Lecomodve aDd StadoDa..,. Bollera. 

FRIEDMANN'S PATEKT. 
Over 111,000 Now ID UN Here aDd I. EIU'O" , 

Throws more and hotter water, with leas s�am. thu 
any otherl. It bas two Waterwara, lIl<ed Nozslea, and DO movable parte to get out of order 

NA'l'lIAN ill: DREYFUI!'. Sole Mannfacturenl lOS LlbertF 8&., lfew YonL er !Send for catalogue. 

[DECEMBER I I ,  1 875 . 
.. T. V. Carpenter, Advertising .Agent. Addre88 BOll: m, New York city. IIIDr 'l '  . ',iTL ; � I '  fl �: t .  fJ 
' "  J U1J �  
l,mervWheeJs 
.'D I�i ! 'l f i S1H', R' i'I . \ 1 ; \ I I I  , � .  � � .. 'l f '. j r ) '. I I, I. 

EmeryGrinlin 
�iJNR[JE C02� 

IPURE EMERY, guaranteed eqnaf to any In tbe market a' price. lower tban any other IIrBt clas. emery. 

W. C. D U YC K I N C K, 
IMPORT_B, M�UFAOTUB.R • .&XD n.ALBB IN 

Rai l way, M ac h i n ists' an d E n
g i n ee rs' S u p p l ies, 

50 A.ND 5� ,"JOHN IiIrREET. 
P�lIoX4101. NEW, YORK. 
Il/I � Ioi  -li lt  � �  
� ������� .. ��� 
The Standard-Best Stock-Finest Finish. 

ILUIlJI'.A.CTtr1IlID om. Y BY 
D. ABTlIlJR BROWI a: CO" PlohervlUe, III' .H. 

WESTON'S 
D iffe renti a l  P u l ley 

BLO CKS, 
ALBO KNOWN A S  

� 
Doyle's, Hall's & Bird's, 

Are now aU merged and are con
trolled exclu.lvelv by the 

YALE LOCK M'F'G CO., 

HlINRY R. TOWN", Prest. 
STAXFORD. CONN. 

AN WABT '" MoCoy. 
New York Agent., 

134 '" 136 Duane Street. 
-0-

.. T. A. WlI8TON, MeChaDlca l 
Engineer, with the Company. 

THE 

For 1876. 
It I s  the aim of the Board of  COlDml .. loners to mue It a tborough Expo.ltlon of the AgrIcaltural and Mec�anl. cal Products of 'be Southern States, Mexleo, and Central America i but It '11'11\ be open to competitors tbrougbout tbe country, and tbe general premium Ii.t will embrace aU article. comprebended In the general de.lgn ot an AgrIcultural and Industrial Expo.ltlon, lnclndlng special premiums for 8tr1ctly Sonthern J>roducta. 

DAMPER B B S T AND LEVER 

:'E��i�l�RS& KEIZER. 44 HOIJ�:'�E
IiI�?i:I't The Most Popular Scientific Paper in 

Tbe Mecbanlcal Department bas been deVised with great care and on tbe most exten.lve Icale. The Premium List 11'111 be readr for distribution !oIo .ember 2Otb. Amgle arrangemenu bave been perfected for tbe trans. 
S��d :"'k�� g��'d��I�

I::���::,e�a:���on at reo 
SAMUEL MULLEN, GlIN'L SVP'T, 

No. 80 Camp St. , New Orleans. 

R HOE & CO.'S CHISEL TOOTH SAWS ARB 
• run with IAtrly per cet.t less power than tbe aver. 

age of saws. A dull .et of teetb may be removed and 
sbarp ones Insel-ted In live minutes. Co.t, tbree centa 
pt!r tooth. 

THOMAS'S FLmD TANNATE OF SODA
Never fall. to remove Seale from any Steam Boller, 

uslrur any kind of water. U I. In Barrels !iOO lb . •  �hll. 
21!0 Ill. , ,, Bb�. �.I�PEW8�Rn¥JgcM1�� I�i�, N.

s
�. 

N O Y E ' 8  
Ntll I'urnlshtngWorlrs 
are 'he lartrnst 1n the United Slates. Tbey make Burr 
MtU.rone., Portable Mm., Smut Macblnes, Patkers.MUI 
PICK., Water Wbeels, Pulleys and Gearing, specially 
adapted to 1I0ur ,.I�I�. �'8'-li°.t C:�A���iralo N. Y. 

$5 a year by mail, post·paid. Send 10 cents for Specimeu Copy. 
TO ILLUSTRATE AND DESCRIBE the maDy 5.-Teebnoloa7.-New and Useful Inventions 

th d b'�"'" ted i tb and DI.coverles relating to THE ARTS ; Improve· interesting emes an 0 ."" ... presen D e mentB ln PhotogrBpby. PrInting, New Implements, GBEAT CENTENmAL INTERNA.TIONALExPoSITION New Machinery, New Proees.es, New lteclpe., 1m. 
th f that I provementa pertaining to Te><tlJe Industry, Weav-01' 1876, and also to meet e wants 0 arge Ing Dyemg, Coloring, ' ew Indu.trlal Products, 

class of readers who desire an increased supply Animal. Vegetable. and MIneral-with engravings 
of ScJentlll.c Information, particularly of tbe 8.-AcrleuUure, BO'aD7, aDd Hortleul-
more Technical and Detailed character, we shall '.re.-New and Useful Information In all brancbes 
i88ue a SPECIAL PUBLICATION, entitled the SCI· of A.grlculture. De.crlp.tlon.of New Plant., Trees, FIC AMERICAN SUPPLEMENT to be Sbrnbs, and Flowers, New. Useful, and Interest-ENTI , lng Facta In relation to Cultivation, Propagatlon-
printed weekly during tbe Centennial year of wltb engravings. 
1876, and, perhaps, permanently thereafter. Each '7.-Rural aDd Houaehold Eeonom7.-
number wlll have sixteen large quarto pages, it�rl�:: ::�

o
���g;:, 'W:c�e���?n:�I:g.!:'a� ��,�: issued weekly, printed In the best style, uniform ty of Mlscellaneou. Informatfon pertaining to Ru-

with the SCIENTIFIC AMERICAN, but sepa- ral and Hou.ebold aftalro-wltb engravln" •. 
rately paged. 8.-Materla Medlea, Therapeutleo, 

The SCIENTIFIC AMERICAN SUPPLEMENT, B7g1eDe.-Exhlbltlng the progress of Medical 
in addition to the special matter pertaining to the Science In varlou. brancbe. t New Medicinal pre. , paratlon8. New Healtb AppllaDCe., and mucb In. International EXpoBition, wlll embrace a very teresUngInformation . 
wide range of contents, covering the most recent 9.-Natural Hla'ory aDd ZooloC7.-Tbe and valuable papers by eminent writers In ALL Lat",st Investigation •• Discoveries, and mo.tlnter. THE PRINCIPAL DEPARTMENTS 01' SCIENCE AND estlng Information In tbls department of Science. 
USEFUL KNOWLEDGE, to wit : 10 & 1 1 .-lU.e'eoroloay, Terrea'rtal 1 .-Chemlatr7 and MetaUurC7.-Embra- Ph.,.alea, Geoarapby.-AceountsofInterest. clng New Cbemleal Discoveries, Improvementa, Ing AtmospheriC and Terrestrial Pbenomena, Tra-

��'\vr.�f::':on���e��re�
n
J�j,p:'��of.f.°tfl����� vel., Exploration. and DI.coverle., etc . 

and tbe Various Metal •• with engraving. of New 1�.-GeoloC7 and Mlneralo&,7.-TbeLatest Apparatu., New Information, etc. 
and most Intere.tlng Geological Investigations �. �M:eebanle8 aDd EDgIDeerlDc.-Tbe and Reports, and New Discoveries. late.t and best papers upon Steam Engineering, 1 3.-A.alroDom)' .-Recent Interesting Diseover-Railway EngineerIng. Mining, and Civil Engineer-

Ing Mm Work Textile Indu.try, with engravings les and Information, with Reports of Astronomical and working drawln!!s. Pbenomena, Progre.s, New In8trument •• etc. 
S.-Electrle"7, Licht, Hea', 80UDd.- TEKltIS I-SeleD'Ule AmerIcan Supple-Latest Improvements In TelegraPbYI TBaelegra

l
Ph meDt, One year, post-paid, t6.00 ; baltyear, .2.1!O ; Engineering ' Improvements In Galvan c tter el, 

Electric Engines New and U.eful applications or three months. e1 .25. Tbree coplel, .,\!,ne yeoar, 
Electricity In the Arts with engraving.. e18.l!Ol l1ve copies. e20.00; ten cople., ...... . 00. ne 

4._ArehUeeture._Examplea of the beat New �riN��iigl�;i���AiXf'�t,.�:T�D:n�O��a�� 
Structurel, 1Jltb detalll and drawlDIB. post· paid, e7.00. 

Address MUBB & 00., Publishers, 87 Park Row, Bew York 

the World. 
TumTY·Fm8'r YEAR. 

Only 13.20 a year Including Postage. 

tF'SeDd 10 centa for Specimen copy 

THE SCIENTIFIC AMERIC AN. now in itA! 31st 
year, enjoys the widest circulation of aay weekly 
newspaper of the kind in the world. A new vol. 
ume commences January 1, 1876. PubHshed week
ly. Now Ie the time to subeorlbe and to form 
clubs. 

TIlE CONTBN'1'S OJ' TIIlII SCI'ENTIFIC AMERICAIII' 
embrace the latest and most interesting Informa
tion per'Rinlng to the Industrial, Mechanical, and 
Soientilio progress of the world ; Desoriptions, 
with beautiful EngTavingB, of l'oew Inventions, 
New Implements, New Prooesses, and Improved 
ID1ustries of all kinds ; Useful Notes, Recipes, 
Suggestions and Advice, by Practical Write!'8, for 
Workingmen and Employers, iD all the various 
arts. 

EVERY NUMBER CODtains sixteen large quarto 
pages, elegantly printed and illustrated with many 
engravings. The year's issue contains 832 large 
pages, equal to four thousand book pages, at a coot, 
Includmg poetRlre, of only $3.20 a year to the �nb 
scriber. 

TIlE SCIENTIFIC AMERICAN will be especiall,. 
enricbed during the current year by splendid en
gravings and descriptions of the most noticeable 
objects in the gl eat Centennial International Exht. 
tion. 

Engineers, MechaniCS, Telegraphers, Inventors, 
Manufacturers, Cbemi9ts, PhotogTapbers, Physi 
clans, Lawyers, Clergymen, Teachers, and People 
of all Professions, will lind the SCIENTIFIC 
AMERICAN most useful and valuable. Its pages 
teem with interesting subjects for thought, study, 
and conversation, and are an unfailing source of 
new and instructive information. As an Instruc
tor and Educator, the SCIENTIFIC AMERIC ,\N 
has no equal. It Ie promotive of knowledge and 
progress In every community where it Circulates. It should have a prominent place In every House
hold, Reading-Room, and Library. 

�Specimen oopie8 Bent, prepaid, on receipt of 
10 cents. 
TERMS OF SUBSCRIPTIONS.-POSTAGE 

PAID BY US. 
One copy Soientlll.c American, one year . . . .  $8.20 
One copy ScJentill.c American, six months . .  1.60 
One copy SoieDtllI.o American,three montbs 1 .00 
One copy ScJentlll.c American, and one copy 

ScJentill.o American Supplement, both 
for one year, poet-paid. . . . . . . . . . . . . . 7.00 

One copy Sclentillc American, one year, 
and one copy Science Record. . . . . . . . . .  5,20 

�We make a liberal diBcollnt and give advan
tageous premiums to those Who form Clubs or 
procure Subscriptions. A beautifully illuminated 
Subeorlption List, also Prospectus and Rates, Bent 

fru. Address 

MUNN & CO. 
I" PARK. KOW, NElII 'WOK"'. 

THE " 8oienti1lo American " II prtnl.ed with 
CRAS. HNBU .JOHNSON '" CO. '8 INS: . TeDfob aD' 

1.Ombard 8ta. PblJadelDbla and w, Ilold 8t . . New ynrJ,: 

© 1875 SCIENTIFIC AMERICAN, INC.




