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DlPROVED AUTOIIATIC SIIALL STEAII ENGINES. 

We have from time to time, during the last few years, 
suggested that if some one should produca a really good 
small engine at a moderate cost, the sales would amply re­
pay tke outlay. Our suggestions have been responded to 
from every part of the country. and we are enablEd, In this 
number,to present to our readers some fine illustrations ot an 
engine which, although small apparently, possesses all the 
features of a first claes motor. It is made self-acting as far 
as possible. 

Fig. 1 is a ver�ical cennal section of one of thEse engines 
and its boiler. The latter is of the vertical tubular type 
with the fire box eccentric to the outer shell; from thIs fire 
BOX the products of combustion pass up through tubes, as 
ihown by the arrows, into a space beneath the feed water 
heater, which is above the boiler, and thence through drop 
tubes and up the smoke stack, as shown in Fig. 2. Fig. 2 
is also a vertical section, cut perpendicularly to the axis of the 
crank shatt and at right 
angles to the plane of Fig. 
1. There are air spaces in 
the base which prevent the 
radiant heat trom burning 
the floor, on which the ma­
chine may be placed with 
no other foundation. The 
engine is of the slide valve 
type, the cylinder being 
located in a large exhaust 
jacket, and that again in 
the teed water heater. The 
exhallst steam, therefore, 
not only prevents radiation 
and condensation in the 
cylinder, but also heats the 
feed watl'lr. There are two 
pipes for conveying the ex­
h a u st steam from t h e  
jacket. The pipe, H, ex' 
tends to the bottom, and 
through this all the water 
ot colldensation may be reo 
moved, while the larger 
portion may be allowed if 
necessary to escape, through 
pipe, I, into the smoke 
stack, and force the draft. 
Dr y exhaust steam is , 
therefore, always available 
to force the fire. The ad­
'Vantage of locating the 
feed water heater on top of 
the boiler, and making it a 
base for the engine, is ob­
'Vious, as it protects the 
engine trom the great heat 
of the boiler and saves all 
radiation from the top. The 
cylinder is 3, inches. in di 
ameter by 4 inches stroke; 
the c rank makes 300 tUlns 
per minute. The speed may, 
however, be changed at 
will by changing the ten' 
sion o t  the g o v e r n o r  
spr11lgB. The feed pump 
is cast in the Closshead 
slide, and is inside of the 
frame, giving the engine a 
nEat and uniform appear-
ance,and it also enables the 
belt pulley to be placed very 

Fig. 1. 
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and embraces a sliding cam, attached to the main shaft in 
such a manner that, while it is free to move in the direction 
of axis, it cannot turn on the shatt but rotates with it. This 
cam has two projections corresponding to the up and down 
stroke of the engine, as shown in Fig. 2. The advancing 
faces of these projections are parallel to the axis, and open 
the cut·off valve at the same time at any lateral position. 
The slide valve is made to cut off at t stroke, and �he rela· 
tlon of the projection on the cam arc to the eccentric is such 
that, on the closing of the port by the slide valve, the bal­
anced valve, G, is opened,· and a full boiler pressure Is let 
into tbe the steam chest, which is very small. The valve, 
G, only remains open during the time that the follower is 
resting on the projections. The terminations or receding 
faces or the cam projections are cut spirally In such a manner 
that, whEn the weights, A A, are thr:>wn outward by a too 
rapid motion, it brings a shorter portion of the projections 
beneath the follower, and thus cuts off the steam at an earlier 

Fig. 2 

MAXI.'S A1J'tO.ATIC STEAM ENGDIE. 
near to the pillow block btarillg. It Is pro'Vided with a I point of the strokt'. Should the speed diminish, then the 
safety valve, E, ha'Ving a handle to tum the valve in its springs press the weight inward and allow the stehm to fol­
Heat at each starting, thereby preventing it from ever be- low the piston for a distance due to the work being done. 
coming cemented down or stuck. Oil cups, gage cocks. This governor may be applied to a larger class of engines, 
and a glass water gage are also attached. The boiler pres- and would prevent wire drawing the steam ud its attendant 
sure Is kept uniform by an automatic damper regulator. 1088 to a very considerable extent. Moreover, it is free from 

A novel and important feature about this engine is its the dangers inherent to all governors requiring a belt to 
governor. We believe the pres"nt is the first instance of a drive them, since the belt Is liable to break, slip, or come 
em&ll engine being provided with an automatic variable cu\- off, ud thus allow the engine to race, to the great danger to 
off, the governot operating, as in the largest and best life and property, as many accidents attest. 
machines, directly on the point of cut-off. The economical One objection raised against small engines is the constant 
advantages of this system are too well known to be recapit· watching required to keep the right quantity of water in 
o.lated here. The obj�ct is attained in a direct and simple the boiler. 
manner, no perishable belt being used. Two heavy weights, Fig. S, page 200, is a 'View, partly in section and partly in 
which constitute the ba"Js of the governor, are placed in· elevation, of an ingenious automalic feed attached to these 

de of the fly wheel, and revolve with it, the centrifu.g&l engines. The feed pump is of the ordinary solid plunger 
orce being balanced with suitable springs, which may be kind, with suction on one side and discharge on thJl other. 

adjusted at will, as shown in Fig. 1. Tht. weights are at· There are two branches to the discharge, one of which 
ached to a bell Clank, one end of which extends C8ntr&lJy paslel to the boiler through the heater, and the other reo 
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tUlns back to the tank from which the suction is taken. In 
this return pipe Is placed a globe valve, E, with a sliding 
stem or spindle, which extends downwards and rests on the 
top of the shell, F. When the valve, E, is open, it ia obvious 
that no water would enter the boiler, as it would discharge 
back to the tank; thus, when no water is being pumped into 
the boller, the pump Is not liable to become filled with alr , 
but is always ready. The automatic part of the device reo 
lates wholly to the opening and clOSing of the valve, E. 
When the pump is working, it has to discharge its water 
somewhere; and if the valve, E, is closed, its only discharge 
ia through the other branch and into the boiler. The shell 
F, being full of water and 011 and st:cUlt'ly sealed, it form� 
a little boiler of itself; and steam is raised in It by the water 
falling in the main boiler &lid thus allowing the steam to 
displace the water in pipes, K and L, when the heat of 
sucb steam is rapidly communicated to the water in the 
5h�11; a pressure is raised, the elast,ic steel tap is expanded, 

which closes the valve, E, 
and the water at once enters 
the boiler; when sufficient 
water has entered, it closes 
the pipe, L, and soon fills 
the pipe, K. Then the 
shell, F, cools, a depression 
takes place, and the relief 
valve, E, Is opened, wbich 
at once allows the water to 
retum to the tank and not 
enter the boiler. When it 
is desirable to take water 
from mains which have a 
pressure in them, tken the 
pipes, I and J, may lie con' 
nected to allow the water 
to circulate when not going 
into the boiler. Should a 
larger amount of water be 
required in the boiler at 
any time than that due to 
the bight of the pipe, L, 
then the globe valve, B, 
may be closed; and the 
pump will throw its whole 
volume into the boller, and 
it maybe controlled in the 
usual way, by cloEing off, 
more or less, the angle 
valve, A. This feed water 
regulator is perfectly rell· 
able, and in practice does 
not allow of a variation 
greater than the internal 
diameter of the pipe, L (I 
of an inch.) 

Fig. 4, page 290, Is a 'View 
o f  a noiseless, automatic 
pumping engine, using gas 
or coal as a fuel. It Is 
automatic to a remarkable 
degree, the pressure, feed 
water, and fire takillg 
care ot themselVes. They 
are highly finished and 
very neat in appearanC4', 
the boiler casing being 16 
inches in diameter and 36 
inches high; 25 cubic 1 efot 
of gas per hour pump 250 
gallons of water 100 feet 
higb, or a larger quantity 
to a correspondingly less 

hight. This pump is very light running, and is practically 
noiseless, making less noise than a sewing machine. There 
is both an air chamber and a vacuum chamber; thus all noise 
from the impact of water and its disagreeable pounding in 
the pipe is avoided. With coal as a fuel, it ia provided with 
a larger pump, and raises thrice as much water per hour as 
with gas. Fig. 5, page 290, is a vertical central section of the 
gas· bUlning pumping engine. The burner Is a double lor· 
gand, with 60 No. 60 holes, being the same size and once 
and a half the number used in a common argand as used 
for illumination. A represents the safety valve. B the 
heater. C C the boiler, D the counterpoise of float;. � .oJ>8ra­
tes the boiler feed, G G are the pendent tube�,jllled with 
water and forming a part of the boiler, H the,.!>umer, I the 
valve for automatically controlling the fire, by me&D8 of the 
piston, P, the lever, L, and spring, M; an inspection ot. the 
engraving will enable anyone to comprehend the rest. . 

Fig. 6, page 290, represents a small oscillating engine, on 
(Oontinued on page 290.) 
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THE best way to destroy thistles is to cut through the 
roots just before the buds form, with a spede, at a point 2 
inches below the surface. 

J titntifit �mtritan. 
DARWIN ON CONSANGUIlfEOUS KAUIAGES. 

There are few questions in social economy which have 
given rise to more scientifie discussion than that of the in· 
termarriage of near relations. While some attribute to 
those marriages no sinister results, others, ou the C()1ltrary, 
affirm that they are fraught with the gravest danger to so· 
eiety, and that the offspring are, as a rule, disposed to be 
lymphatics, deaf mutes, idiota, epileptics, or snfferers from 
some one of the maladies of the nervous systems. Variou� 
investigations have been set on foot from time to time with 
a view of reaching some definite data on which to base a 
general law, withont, however, attaining the desired object. 
A large number of instances of marriages between first cou· 
sins were at one period collected in France, among which 
were some terrible examples. In a Protestant family of the 
Isle de Re, three brothers married three sisters, the parties 
bearing the above· stated relation. Ont of eighteen children, 
the issue ot these alliances, but one was exempt from infirmi 
ty; of the others, some died young, and the rest dragged out 
wretched lives as idiots and invalids. On the other hand, a 
French physician, Dr. Bourgeois, gives a history of his own 
immediate family, in which there were records of seventy­
four consanguineous marriages, not one of which resulted 
in misfortune to the descendants. 

Some new investigations on thia important subject have 
recently been undertaken by Mr. George Darwin, the son of 
the celebrated naturalist, and carried through in a striking 
and novel manner. The questions to be settled were, first: 
What is the rate of consanguineous to ordinary mardages in 
the entire English population? And second: In asylums for 
Idiots, deaf mutes, and the blind, what is the proportion of 
inmates, who are the offspring of consanguineous marriages, 
to the total population of the institution? It is clear that, if 
the second ratio should exceed the first, danger in con· 
sanguineous marriages might be inferred. If, on the other 
hand, the ra"03 should appear Equal, such alliances might 
be consid@red as free from harmful rt'sults. 

In beginning his work, Mr. DMwin counted all the mar­
riages announced in the Pall Mall Gazette, a London jour. 
nal, and especially noted such as were contracted between 
persons of like name, reguding such as taking place be· 
tween first cousins, and intending to use the data as a basis 
for his calculations. The objectiou, however, at once sug­
gests itself that many per30ns have the same name but are 
not at all related to each other; but this Mr. Darwin fore. 
saw, and provided for. By consulting the English census 
of 1t:l53, which showed the frequency of different family 
names ill England, he discovered, for example, that out ot 
every seventy.two persons there is one IiImith; out of every 
seventy-six persons, one Jones, and so on. Now by the law 
of probabilities, which teaches that a composite event has 
for probability the product of the probabilities of the events 
of which it is composed, the chance that one Smith marries 
is -1-2' and the chance that he will marry another Smith, not 
a relative, is -h X -1-2 or ]";n. evidently a faint shadow of 
probability, Similarly, that a Jones will marry another 
Jones, not a relative, the chance is 1iPrT' Mr. Darwin cal­
cuJated these probabilities from all the well known names, 
aud dtduced from these the chances of the less common ap­
pelations. Then, by taking the sum of all the proba.bilities, 
he found that the chance of persons, of like name but of dif­
ferent families, contracting marriage is only about 1 in 1,. 
000, a probability S.:l small that he considered himself justi­
fied in neglecting it; and thus he substantiated his first as­
sumption, above-noted, and was led to conclude that in Eng­
land the proporti.on of marriages contracted between cousins 
(of any degree) of like name is about ro'o\uof the marriages 
in general. It now remained to deduce the proportion of 
consanguineous marriages, when the two parties bore not 
merely the same but different names. 

First cousins may be divided into four clYses: 1. Child­
ren of fathers' brothers; 2, of fathen.' sisters; S, of moth. 
ers' brothers, and 4, of mothers' sisters. If these catelgories 
were all of them equal, then the ratio of cousins 01 like 
names to cousins of different names would be about t- Such 
an assumption is untenable, and very many" cases can be 
cited where it would be impossible; therefore the investiga­
tor is compelled to rewrt to aCLual statistics. Mr. Darwin 
prepared questions which were answered by tbe members of 
283 families; and from the figures thus obtained he deduced 
that the ratio of first cousins of the same name to first cou. 
sins of different names is about t. But so hypothetical a 
conclusion needed more direct confirmation; and therefore 
Mr. Darwin distributed another set of questions, in which he 
uked to be informed relatively to the marriages between cou· 
sins which took place among the nearest relatives of the 
persons addressed. The results thus obtained confirmed 
the first ones, and the investigator was able to affirm that 
the sought. for ratio is comprised between lit and m. 
Applying this to the proportion of marriages of the same 
names, as previously stated, Mr. Darwin obtains the response 
to his first question, namely, that in England the ratio of 
marriages between first cousins is between 2 and 3 per cent 
of all marriages occurring. mher though more limited reo 
searches. by means of genealogical works and records, con· 
firmed the above result, and showed further that in London 
the ratio falls to 1t per cent, while in the lural districts it 
rises to 2t per cent. Among people in good circumstances 
it reaches 3t per cent, and among the titled aristocracy at. 
tains its highest figure, 4t per cent. 

The second portion of Mr. Duwin's work consists in reo 
searches mllde in about twenty insane asylums, and ba a 
number of institutions for deaf mutes and blind children. 
He obtained information relating to the families of 4,822 
idiots; and out of this large total he found that but 170 mar­
riages between first oousins had insane issue, or from 3 to 
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4 per cent of the total number. The families of 366 deaf 
mutes (so born) contained bnt 8 (or 2 per Ctnt) marriages of 
first cousins. TJtis ratio fs founded on too few a number of 
observations to merit complete confidence; but such as it is, 
ft is far from being unfavorable to consanguineous mar­
riages, 

This is thE' present extent of Mr. Duwin's labors; and the 
accumulation of future researches will, of course, place them 
in more definite shape. As far as can be now judged, it 
would seeID that there is no such serious danger attendant 
upon consanguineous marriages as has been stated and popu­
larly believed. It is a misfortune that the suggestion of Sir 
John Lubbock, relative to adding a question regarding con. 
sanguineous marriages to the queries to be annexed to the 
English census papers of 1871, was not adopted,since the sta. 
tistics thus obtained would have been of great value in Mr. 
Darwin's hands. Mr. D�rwin's investigations, however, are 
remarkably bold ,and c, rtainly his deductions in the beginning 
are ingenious. Besides, in common with all similar work, 
they add to our knowledge of the science which underlies 
the welfare of the community; for it will be evident that, 
should such researches eventually prove that consanguineous 
marriages are dangerous to posterity, it then becomes thE' 
plain duty of society, for Its own preservation, if not to in. 
terdict t.hem, at least to prevent their occurrence as much 
as possible. 

.. - . -
AN ENERGETIC EKPEROR. 

The Emperor of Brazil (or rather Dom Pedro de' Alcantara, 
as he is registered in the book of arrivals at the Fifth avenue 
hotel,and as he prefers to be called, seeing that he travels as a 
private gentleman), together with the Empress and suite, ar­
rived·in this city on Saturday, April 15, and, after a stay of 
some forty· eight hours, departed for Sin Francisco. Brief 
as this flying visit was, it has been amply long 10 demon­
strate the fact that the sojourn of his majesty in this coun­
try is not going to involve a repetition of the ovations which 
were accorded to the Prince of Wales and the Rnssian Grand 
Duke. Not that Dom Pedro does not merit, or would not 
under other circumstances receive, the grandest welcome we 
could give him; for as a potentate he outranks both the above 
dignitaries, and as a man he i(immeasurably their superior; 
but he wishes it understood that his imperial paraphernalia 
are all left behind in Brazil, and that here he is simply Mr. 
Alcantara. Therefore no one need look for a royal progresp, 
for they will be more likely to meet his majesty ensconced 
in a street car,as he was the other day in the suburbs ot this 
city, and paying his five cents fare like any other passenger. 

The Emperor characteristically began his visit by promptly 
declining to undergo the ceremonious reception which the 
government had provided for him, wholly regardless of the 
fact that thrlle cabinet ministers, a vice-admiral, a major 
general, one man of war, a tug, and a steam launch had been 
dispatched to convey him from the Brazilian steamer to the 
the city. When the high officials boarded his vessel, they 
found him in slouch hat and traveling garb, chatting pleas. 
antly with a band of newspaper reporters, and their formal 
proceedings degenerated into a solemn farce, Dom Pedro 
declined. to accompany them,so perforce they returned alone, 
and receil'ed the royal salutes thundered forth by mistaken 
forts and ships: while the E�pelor quietly remained on baard 
the steamer until she reached her pier, and then, with his 
party, hired. hacks and drove to the Fifth avenue hotel, Two 
hours after his arrival he visited one of the principal theaters 
and witn.essed'one of Shakespeare's plays, Henry V., on his 
return to his hotel he received a serenade, and then,at an hour 
(one o'clock Sunday morning) when it might be supposed that 
even royalty would become sleepy and tired after the 1001,\" 
voyage, he started off to the Herald office, and watched the 
whole process of stereotyping and printing the morning edi­
tion of the paper. The Emperors' sight.seeing capacities 
are certainly extraordinary. At six o'clock the same morn· 
ing he was wandering over Central P,uk; and during the 
next twenty. four hours he found time to attend church, to 
devote two hours to being photographei, to inspect the 
Croton water works, to visit Messrs. Moody and Sankey's 
meeting at the Hippodrome, and to spend the greater part 
of the night curiously exa.mining the newsboys' lodging 
house, a police station, and the practical workings of the fire 
telegraph system in an engine house. On the subsequent 
morning, at an equally early hour, the Emperor was driven 
over to Jersey city (narrowly escaping a serious accident on 
the way, by the collision of his vehicle with a heavy cart) 
and made a thorough inspection of the vicinity. He was 
particularly pleased with the horse car elevator which lifts 
the street cars bodily up the Bergen bights, and mentioned 
the need of such engineering works to several Brazilian 
towns. On his return to the city, he visited several of the 
public schools and two hospitals, received an address from a 
committee of citizens, and at 6 P. M., after declining the 
proffered courtesy of a special train, installed himself with 
a portion of hiS suite in a Pullman car on the Erie RlillroAd. 
and started for S�n Francisco. The Empress remains in this 
city; Dam Pedro will proceed direct to San Francisco,remaiIII 
there five days, and return by way of Denver,Salt Lake city,. 
and Chicago, in time to reach Philadelphia at the opening of 
the Centenpial. 

The remarkable energy manifested by the E .nperor in this 
city, in acquirillg the utmost information in the bIief time at 
his disposal, typifies his whole character. He is utterly 
averse to ceremony of every description, and even in his own, 
capital throws off the seclusion peculiar to royalty, and min­
gles with his subjects at public places without restrAint. As 
a ruler, none :has done more to benefit his couotry. He has 
abolished slavery in his dominions, built railroads, success· 

ully carrie. on gtea.t internal improvements, consolidated 
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his government,and raised Brazil to a position of undisputed 
pre· eminence on the South Americ1l.n continent. As a man, 
Dom Pedro possesses great literary and scientific acquIre­
ments. He was a warm friend of Agassiz.  and rbudered 
that naturalist invaluable aid in his studits on the Amazon ; 
he is a member of the French Academy of Sciences, and for 
maDY years has been a reader of the SCIENTIFIC AMERICAN. 

His ideas on scientific subjects are broadly liberal. To a cor­
respondent on board the vessel com ing from Rio Janeiro, 
while il iscussing Darwin's theory, he said : " The theory ad­
vanced by Darwin ii undeniable, but I do not agree with the 
deductions of some of Darwin's follo wcrs. I often recom­
lUend our young men to read Darwin's work, becanse I am a 
partisan of truth ; and the more I read the more I am con· 
vinced that all truth is one, and that all Science meets in the 
point of truth. Therefore no obstacle should be thrown in 
the way of the development of any science. " '''ith such an 
advocate in the c1l.use of Science, progress and enlightenment 
in Brazil will make rapid strides. 

In conclusion we desire especially to bespeak for the Em­
peror a warm welcome from the scientific and progressive 
people of our land. And that welcome, we ask, shall not be 
meaningless displays or ovations, but the careful exhibition 
and explanation to his Dlajesty of all industrial operations, 
of all new machinery,and all engineering and mining works 
which he may encounter in his journey. We can assure in· 
ventors, mechanics, engineers, and all scientific men that 
they will meet a most appreciative and eager listener. OIle 
who is well informed as to what American genius has �lready 
aCCQmplished, and beyond all a man who discards the name 
of Emperor for the self imposed title of student. 

• I • • • 
SELF--IMPROVEMENT. 

There are many young working men who are anxious to  
improve their minds by reading and stndy out  of business 
hours. But too many gro w discouraged and fail in their ef­
forts for self-improvement, although they begin with the 
best intentions. 

A want of thoroughness in whatever is undertaken is, per­
haps, one great cause of such failures. A practical writer on 
that topic gives the following good direction : " Never leave 
what you undertake to learn until you can reach your arms 
around it, and clench your hands on the other side. " It is 
not the amount of reading you run over that will ever make 
you learned ; it is the amount you retain. Dr: Abernethy 
mainbined that " there was a point of saturation in his mind, " 
beyond which it was not c1l.pable of takmg in more. What· 
ever was pressed upon it afterwards cro wded out something 
else. It is probable that fe w of us have mind s more sponge 
like than tha.t of the great doctor. 

Every young man should endea.vor to perfeot himself in 
the science of the business he has chosen. Without this, 
he m'lst always content himself in the lower walks of his 
calling. The cost of a few cigars will buy all the books he 
requires, and his own diligence may be made to well supply 
the place of a tutor. Without such diligence, t1le best teach. 
er in the world could not manufacture him into a scholar. 
If once going over a point will not master it, he mus t  tackle 
it again. Better give a week's study to a page than con· 
clude that you cannot comprehend it. 

But though it is wise to give your main strength to your 
o wn speci!llty, y ou should not confine yourself to such stud· 
ies exclusively. The perfection of all your powers should 
be your aspiration. Those who Clln only think or talk on 
one subject may be efficient in their line ; but they are not 
agreeaole members of society in any of its depa.rtments. 
Neither have tiley made the most of themselves. They be· 
come one sided and narrow in their views, and are reduced to a 
humiliating dependence on one branch of industry. It costs 
nothing to carry knowledge ; and in times like these, to be 
able to put his hand to more than one branch of industry 
often serves a man a good turn. 

Do not attempt too much in the way of study to begin 
with ; you will surely lose heart if you do. Be humble and 
modest in your aspirations, and if you are diligent never fear 
but that you will hear a voice saying : .. Come up higher. " 
Be content to gather the precious gold of learning grain by 
grain ; you will soon be able to see the pile growing, and will 
learn from it the wonderful power of the littles, which is 
felt and shown in mental as well as in golden gains. 

• • • • • 

THE GREAT SUSPEN8ION BRIDGE BETWEEN NEW YORK 
AND BROOKLYN. 

It is a curious circumstance that, while the government of 
the United States has, at an enormous expense, undertaken 
the removal of t.he Hell Gate rocks from our East river, it 
h as at the same time given its formal sanction, through 

the Secretary of War, to the erection of ne w imp edi. 
ments to navigation on the same river, at a point onl)' a 
short distance from the firstnamed obstructions. We allude 
to the suspension bridge over the East river, between New 
York and Brooklyn. In our paper for AugUBt 7, 186!), Vol. 
XXl, page 85, we gave a diagram showing the elevation of 
the intended bridge ; and public attention was called to the 
fact thaf,unless the level were fixed bigher,it would seriously 
obstruct the navigation of the river. But no notice was 
taken of the matter by our shipping merchants, and the con. 
struction has gone steadily forward until the towers are 
a lmost ready for the stretching of the wire cables. A vigor . 
o us protest is now in circulation by prominent citizens, who 
are making an effort to have the level of the bridge altered 
or tbe work stopped. 

They aver " that the Brooklyn bridge will, if completed, 
inflict almost incalculable damage to the commerce of this 
port by preventing the passage of sparred vessels of any 
considerable size, as the hight of the road way at the towerd 
will be 115 feet, and the center of the span will be only 135 
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feet above high water m1l.rk, while the masts o f  ships and ' undertake a conflict with the Planer Company, when a 
barks vary in hight from 150 to over 200 feet. The peti. ! Bum comparatively small to that which defending an 
tioners also state that subscriptions are now being made by I expensive lawsuit wou,ld cost them, would secure their im· 
the citizens of New York, with a view of legally contesting i munity. Of course yielding to the demand would be a sac· 
the right of the Secretary of War to authorize tne erection of riflce of principle and a submission to the superior force, but 
the bddge, believing it to be at variance with the spirit of on the other hand there are scores of small manufacturers 
the Constitution of the United States, and in non conformity who care nothing for either side of the controversy and 
with the acts of Congress. " would willingly keep themselves and their business clear of 

The principal objection to the raising of the level is the ad· it. The Woodbury Company are evidently aware of this 
ditional expense, and the increased grade of the approaches fact, and therefore na1.u"ally prefer bringing their forces to 
to tHe bridge. B ut these are minor considerations, compared bear upon isolated opponents rather than upon members be· 
with the importance of preserving unimpaired the splendid 10llgin g to associations likely to prove powerful antagonists. 
water way now existing, whi;:h will be still more neces· Even if this course has no better results, it is probable that 
sary to commerce when the Hell Gate and Harlem river im- it may secure to the company the means of existence until a 
provements are completed .  decision o f  the courts settles the question definitel y. Ob· 

We give in our this week's SUPPLEMENT v iews of the great viously the present work of the Association is to strengthen 
towers of the bridge, with p articulars and dimensions of the their memberships, otherwise it may be found that the pres· 
various parts. We also give an engraving 6.nd description ent t1l.ctics of the Woodbury people, so far from being a sign 
of the ne w drawbridge proposed for the T hames rivolr at of weakening on their part, as o ur abovementioned con· 
L ondon. It will be seen that the Brooklyn Suspension temporary intimates, are likely to work more harm than the 
Bridge,even if carried out on the present level , will be a very open system of attack which they have abandoned. 
small obstruction to navigation as compared with the proposed • I •• -
London structure. THE LOUGHBRIDGE AIR BRAKE. 

• • • • • 

OPENING OF A REMARKA'BLE RAILWAY IN LONDON. 

The London papers announce a further extension of rapid 
transit in that city by the completion lind opening for public 
traffic, on April 5, of the E1I.st London Railway, whi ch is an· 
other of those gigantic underground enterprises for which 
the metropolis of England is SJ distinguished . The most reo 
markable feature of this new wOlk is the fact that a consid· 
erable portion of the line is built under water. The com· 
merce of the world may be said to float and navigate directly 
over a part of the roo f of the tunnel, which extends south 
easterly, from the Liverpool street station of the Great Eastern 
Railway, passing directly under the warehouses and water 
basin of the Lln jon Docks, thence under the embankment, 
across and under the Thames river, to the New Cross station 
of the Southeastern Railway, thus connecting all the roads 
Damed, and also the London and :Brighton and South London 
lines. At Shadwell and Whitechapel, magnificent stations, 
each four hundred and fifty feet in length,have been erected. 
The total cost of this ne w line. which is a little less than six 
miles in length, h1l.s belln £3.200,000, or sixteen millions of  
dollars. Of the advantageous nature of  this hne to the pub ·  
lic, the London papers say there i s  no d oubt. 'l'hat portion 
of the line under the Thames passes through the old Thames 
tunnel, built by the celebrated engineer M. I. BruneI. Th is 
work was commenced in 1824, and opened for foot passen· 
gers in 1843 . but never proved of much value to the public 
until brought into use several years ago as a railway tunnel. 
The masonry comprising this remarkable work is 38 feet 
wide and 22t feet high, and was carried acros s underneath 
the bed of the river by means of a great shield . within which 
the masonry head ing was erected, and the shield then pushed 
ahead step by step, by j ack screws, the masonry being built 
up as fast as the shield advanced . 

.. . . . . 
ARTIFICIAL EYES MADE SENSITIVE TO LIGHT. 

Among the curious developments of Science is the recent 
production, by Dr C. W. Siemens,  of an artificial eye that 
is sensitive to light. We wish we could add that it gives 
vision to the blind ; but we cannot, though perhaps it  con· 
tRins IL germ of promise in that direction. The ne w eye is 
composed of an ordinary glass lllns, backed by an artificial 
retina of selenium. This mineral resembles and is allied to 
sulphur ; it is distllied from bodies that contain sulphur in 
conjunction with metals, such as iron pyrites, a compound 
of sulphur and iron. 

Mr. May, a telegraph clerk employed at the Valentia sta· 
tion of the Atlantic cable line, first observed, in 1873, 
that the electrical resistance of selenium was instantly 801 · 
tered by light, the resistance being diminished by incrtase 
of light. 

Dr. Siemens makes use of this peculiarity of seleniu m  in 
the ooDlltruction of his novel eye. An electrical circuit is  
arranged, of which a bit of selenium forms a part, and con· 
stitutes the retina. When a strong light is admitted into 
the lens and falls upon the selenium retina, the current of 
electricity flows (and by acting upon small magnets) may be 
made to work the artificial lids of the eye, opening or clOSing 
them according to the intensity of the light. 

It is well known that the vibrations of musical sounds 
may, by an ordinary conducting wire, be electrically trans·  
mitted and successfully delivered to the ear. It remains to 
be 'determined whether light vibrations can, by means of se· 
lenium and electricity, be transmitted to the brain in the 
absence of the natural eye. 

• • • • • 
THE WOODBURY PLANER WAR. 

The contest between the Woodbury Patent Planer Com· 
pany and the manufacturers and users of wood working mao 
chinery continues with undiminished acrimony. The former 
seem to be leaving no means untried to compel the payment 
of an unjust royalty for the use of the pressure bar from 
people who have undisturbedly employed that attachment 
on their planing machines for many years, while numbers of 
the latter have organized defense associations, banded to· 
gether to resist the extortion to the last. The mos� recent 
tactics of the Woodbury people,if we may credit the assertions 
of the Northwestern Mechaniea1 Journal, the organ of the 
Northwestern Planing and Molding Machine Association 
representing some 300 machines, is to avoid the consolida­
tions and co.D1ine their offensive efforts to individuals not 
included in the membership. The associations are wealthy ; 
and can afford to fight the aggressors for any length of time, 
but on the other hand few isolated concerns would care to 

The use of the air brake has for many years been persist 
ently advoctLted by Mr, William Loughbridge, of Battimore 
Md. ,  who ranks among the earliest inventors and patentees 
in this line. To some extent others have obtained laurels 
that were in strict j ustice his due. Recent trials upon the 
Baltimore and Ohio Railroad appear to have practically es· 
tablished the superiority of his devices. 

On one of these occasions a train of ten cars, drawn at the 
highest att1l.inable speed , by the best engine owned by the 
company, was brought to a stop, from a velocity of 42 61 
miles per hour, within a distance of 590 feet, in 16 seconds 
time. This, we believe, beats anything heretofore accom' 
plished, either in this country or England. The following are 
the particulars : 
EXPERIMENT WITH LOUGHRIDGE AIR BRAKE, AS TRIED ON WASH­

INGTON BRANCH, B. & O. R ,  BETWEEN BRANCHVILLE ANn 
ALEXANDRIA JUNCTION, 1876. 

No. of engine . . . . . . . . . . . .  , . . . . . .  , . . . . . . .  , . . . . . . . . . . . . . . .  323 
DirectIOn of movement . . . . . .  . . . . . . . . . . . . . , . southward. 
Weight of engine . . . . . . . . .  . . , . . . . . , . . . . . . . .  76,700 l bs. 
Weight of tender . .  . . . . . . .  . . , . . . . . . . . . . .  , . . . . . . .  38,310 " 
Average wei3 t of car@ . . . . .  . . . . . . . . . . .  " . . . . . . . .  37.6C8 I I  

Total wei�ht of train , . . .  . . . .  . . , . .  . . .  . ,  . . . .  245 1l50-22W tuns 
No. engine driving wheels. . . . . . . .  , . . . . . . . . .  , . . . 4 

Diameter engine driving wheels . . . .  . . .  . , . ,  . . . . . . . .  , . .  69 Inches. 
Size of engine cylinder . . . . . . . . . . . . .  , . . .  , . . . . . .  , . ,  . . . . . . .  17x24 " 
Size of ail cylinders under cars . . . . . . .  , . . . . . . . . . . .  , . . . .  llx11;'» " 
No. of cars . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
Total length of train . . . . . . . . . . . . . . . . . . . , . . . .  . .  . . , . ,  . . . .  635 feet 
Total number of wheels in train , . . . . . . . . . . . . . . . . . . . . .  96 
No. of wheels to which brakes were applied , . . . . . . .  , '  92 
State of steam gage 0 t start . . . . . . . . . . .  , . . .  . . . . . . . . .  . .  130 Ibs. 

" " " on shutting oil' . . . . . . . .  , . .  , . . . . . . . .  120 " 
" "  when train stopped . .  , . .  , . .  . . . . . . . 125 " 
" air gage at start. .  . . . . . . . .  , . . . . . . . . . . . . . .  , . . . .  60 " 
" " at time of applying brakes . . . . . . . . . .  80 " 
" w hen train stopped . . . . . . . . . . . . . . . . . .  50 " 

Distance run for speed . . .  , . . . .  . . . .  . . .  , . . . . . . . . . . . . . . . .  12,180 feet. 
Time consumed in running last 1,000 feet before sb ut-

ting oll'. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 seconds. 
Distance run after shutting oll' steam before applying 

brakes. " . . . . . , . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  300 feet. 
Speed of train when brakes were applied . . . . . . . . . . . . 42'6lm. per h .  
Time occupied i n  Dlilking stop . . . . . . . . .  , . . . . . . . . .  , . . . . •  16 seconds. 

• • • • • 
REMARKABLE OCEAN STEAMING. 

The recent voyage o f  the Pacific Mail S teamer Company '<I 
new steamer City of New York, from this port to San Fran 
cisco, was in some respects remarkable. The total distance, 
13,552 miles, was performed in 59 days, the actual steaming 
time being 54 days 14 hours The entire passage was mad e 
on the COAl shipped at New York,none having been taken on 
board en route . The runs made wer e as follows : 
New York to Cape Virgin, west entrance of the Straits 

of Magellan . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,074 miles. 
Through the Straits . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . .  , . . 340 " 

Cape Pillar, east entrance of Straits of Magellan, to 
San Francisco . .  " . . . . .  " . .  " . .  " . . . . . . . . . . . .  ' "  . . . . . .  6,138 " 

13 552 " 
Prior to the famous first trips between England �d New 

York, of the steamers Sirius and Great Western, in 1838 , 
when the subject of ocean steam navigation was under dis· 
cussion i n  England, Dr. Dionysius Lardner predicted that 
steamers could not be run with commercial success across 
the Atlantic until the consumption of fuel was reduced, as 
the cost and bulk of coal would eat up all profit. A n d  he 
was right. For over twenty years after the opening of the 
Cunard line in 1840, it required the payment of enormous 
special sllbsidies by the governments, in order to make Ilood 
the losses to owners. First class steamers between New 
York and Llverpool consumed nearly 100 tuns of coal a day .  
The largest vessels now only require about one fourth the 
above fuel, and are also in other respects more economical 
than formerly. The following are some of the particulars of 
the City of New York's voyage ; 
Total revolutions of the engines . . . . . . . . . . . . . . . . . . . . . . 3,338,105 

" distance by observation . . .  . . . .  ' . . . . . . . . . . . . . , 13,552 miles . 
" distance by screw. . . . . . . . . .  . . . . . .  . .  . .  . . . . . . . . . . . 14,235 " 
" amount of coal consumed (dock to dock) . . . . , . 1,4% tuns. 

Total amount of coal consumed at anchor ( port 
consumption). . . .  . . . . . . . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . .  45 ,.  

Total amount of coal consumed for steaming . . .  , . . 1.440 " 
Average consumption of coal por day. . . . . . . . . . .  . . .  26'4 " 

" " " mile . . . . . . . . . . , . . . 239 Ibs. 
" revolution per day, running time . . . . . . . . . . .  , . .  61,250 .. .. minute. . . . .  . . .  . . . .  . . . .  42'63 
" speed per day, running time . . . . . . . . . . . .  . . . . . . .  248l1i milea. 

The dimensions of the City of New York are as follows : 
Length 353 feet, beam 40t feet, tunnage 3,019. Engines 
1, 000 horse power. 
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Continued from first page. )  
the boller, (Fig. 5). The cylinder i s  2 inches 
in diameter and has 2i inches stroke of pis­
ton. It is supplied with all the attachments 
used in large engines, the governor being in­
side the belt pul1ey, and operating directly 
on the point of cut-off, enabling a small 
amount of steam to do a large amount of 
work. The engine is ready to work in 
ten minutes from lighting the gas, and will 
run all day without any attention whatever. 
With a supply of gas and water, it is its 
own engineer and fireman. It is admirably 
adapted to the use of dentists. jewelers, 
tea merchants, and amateurs. 

These engines were patented by Hiram 
S. Maxim, of New York city, December 22, 
1874, and July 20, 1875. The engravings 
accompanying this article were photo­
graphed on the wood from Mr. Maxim's 
drawings, and represent the parts of the 
engine as they actually exist. 

These engines are manufactured in six 
sizes. varying from 2 horse power down . 
ward, by Messrs. Maxim & Welch, of 176 
Center street, New York city, who may be 
addressed for further particulars. 

. .. .  
How It; Happened. 

The following explanation was recently 
given by an English bankrupt to his credi­
tors. We find the account in the London 
Grocer. It is rather unusual for such nn · 
fortunate men in business here to take the 
trouble to explain the calamity in the can­
did manner which the English tradesman 
adopts towMds his creditors. The state­
ment bears upon its face truthfulness, and 
it ie to be hoped that his friends accepted 
his statement and afforded him credit : 

• 

A 

J ' I 
I 
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" Gentlemen ; The fact of my having 
stopped payment being known to you, I 
wish to lay berore you some of the rea­
sons for doing so. I came into this busi­
ness. as Is well known, under very great 
disadvantages, the premises being in a very 
dirty and dilapidated state, connection gone, 
with the exception of a spzinkling of ready 
money and the tail end of an unsound book· 

ing trade ; and on using every effort to get 
the thing in working order and recover the 
connection, I am, so to speak, for the mo· 

r������!I � ��i����li i H.S.MAxIM. 

Fig. 3·-J[AXlIrt'B AUTOJ[ATIC ENGINE FEED PUJ[P· 

ment come to the ground. When I came in I paid to the 
trustees of Nicholson's estate $4,350, $2,825 of which was 
for a drained out stock, $350 for horse, van , etc. , not worth 
at the outside $125, having lIold the horse for $35 ; trade 
utensils $150, consisting only of five counter scales, there 
not being a scoop or any other utensil in the place (which to 
a bUliiness man seems almost incredible, but such was the 
fact, so utterly had the thiIig throughout become a wreck) ; 

Fig. i.-PUMPING ENGINE. Fig. 5.-SEcrCON OF PUMPING BNGIN& 
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not even a canister for tea or coffee fit for 
use, or drawers in connter ; also not a tap 
t9 draw treacle from, my predecessor usu­
ally knocking out the head 01 the ct.8k and 
dipping it out with a biscuit tin : $1,050 for 
good. will and fixtures not worth $200. Yon 

will thus see the disadvantages under which 
I came in. Add to this $225 for valuation 
and introduction to the business, and $105 
paid Nicholson for house fittings, etc., re­
moving furniture $125, thus making alto­
gether nearly $5,000 before I could make a 
start ; and finding the place in such an un­
workable state, my preliminary and workiJlg 
expenses have of course been exceediDgly 
heavy. I need not to have stopped. as I 
had the entire confidsnce of my creditors, 
but on taking stock fonnd that my position 
was not satisfactory, and deemed it pru­
dent, rather than abuse the confidence of 
my creditors, to stop payment at ODce, 
whi::h I did immediately. You are, doubt. 
less, aware that I left a firm of high stano.­
ing (after being with them sixteen years, 
fourteen and a half of w.blch I had the en· 
tire management and buying of their gro­
cery department, the returns of wbich were 
large) to come here, working day and night 
nnder great mental anxiety, being of a na­
turally high, nervous temperament, ar. d  
now find myself utterly ruined. I cam6 
here, saw, and in some nnaccountable man. 
Der was, so to speak, captivated ; I rusbed 
into it without legal or private advice on 

my part, and the reiult would be, were I 
to go out now, without further expense in 
getting rid of all assets, that I should leave 
behind between $5,500 and $6,000 : this 
through no fault (as is well known, except 
the fact of my coming here) of my own, 
but my misfortune. 

" As one of the disadvantages which 
have to encounter, I must not lorget to 

mention the fact of my predecessor (who 
had been here for ,ears underselling eveJY­
one, thereby gaining popularity) having 
ag&in re- opened premises jut below me, 
and of course, 8 S  a natural consequence, 
taking part of his old connectioD, thus 
weakening the already d/&Ined out wreck. " 

_ . -
FOR mending valuable glass objects 

which would be disfigured by common cement, 
cbrome cement may be used. This is a mixture 
uf 5 parts gelatin to 1 of a solution of acid 
chlomate of lime. The broken edges are cov­
ered with this, pressed together, and exposed 
to liunlight, the tlffeet of the latter being to ren­

der the compound insoluble even in bolliq 
water. 

Fig. 6.-oSCILLATING BNGINB • 
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IKPROVED TOY PISTOL-DCHAlnOAL KUBLE PLAYIl(G. 

This is a new way of playing marbles, which we bave 
no doubt will greatly pleal!le the bOJ s. Instead of holding 
t.he marble between thumb and finger, and propelling it in 
the somewhat disadvantageous position of .. knuckling 
doW'D," the inventor of - the present device proposes to shoot 
it out of a spring pistol. This change. he thinks, will in­
crease the sport and add to the enjoyment of the glome. 

The construction of the pistol is represented in the an­
nexed engravinjrs, Fig. 1 showing an exterior, and Fig. 2 a 
l!I8etional view. The stock Is made of metal, in two sections, 
and is held together by screws. The piston rod carries a 
disk, A, which rests against the trigger, B. Also on the 

. .  1 . 

piston rod is a shoulder which, when the rod is drawn back 
against the spring, C, which bears against disk, A, catches 
on the handle plate, as shown in Fig. 2. The marble is pre­
vented from rolling out when the piston is aimed downward 
by tbe side spring, D. By pressing on the trigger the piston 
rod is rai84'd so that its shoulder no longer engages with the 
handle plate, when it is pushed forward by the spring, C, 
thus throwing out the marble. 

Patented through the Scientific American Patent Agency, 
February 29, 1876. For further information relative to sale 
of rights, royalties, etc., address (until May 20 next) the in­
ventor, Mr. O. C. Butterweek, Newcastle, Lawrence county, 
Pa. 

• ••• • 

HEER'S DRIVING PULLEY. 

The invention represented In the annexed engravings is a 
new driving pulley, provided with an india rubber l!Iurface, 
the object being to gain lightness in weight and effectual)y 
to prevent the belt from slipping or leaving the pulley. It 
is ollaimed to be especially adapted to the spindles of circu­
lal' saws and lathel!, to the shafts of planing machine cntters, 
and to other shafts which have to revolve at a high rate of 
speed. The engravings represent two dillerent forms of the 
inTention. 

In Fig. 1 a block of wood is turned nearly to �he size of 
the required pulley. and larger at the diameter at the mid· 
dIe. To this is fitted a short rubber tube, A, wbich very 
tightly embraces it. The ends of the tube are confined to the 
block by Hanges of the end plates. which are secured by or­
dinary wood screws, as shown. A hole is then bored through 
the block for the shaft, and a slot Is formed for the securing 
key. 

In Fig. 2 the block B, is made wholly of rubber, and one 
of the end plates has a hub, C, extending entirely through. 
On the end of the hub a thread is cut, and on this the oppo­
site plate screws, so as to confine the rubber tightly. In this 
cue the hub may be furnished with ribs adapted to recesses 
n the rubber block to prevent the latter turning j in the pre · 

17.g. 2 B 

ceding form this precaution is nunecessary, as the rubber 
tube adheres with sufficient firmnees to the wood. The de­
vice, we leam, has been successfully tested. 

Patented February 29, 1876 For further information ad­
dresp the inventor, Mr. David Heer, care of H. D. Hirst, 
1,126 Charlotte street, Philadelphia, Pa. 

J titufifit �mtritau. 
1'IIeehaniea .hould Read aDd Reft�et. 

The young mechanic of the present day should be an earn 
est reader. Whether learning a trade, operat.ing a machine, 
or drahing designs for the builder, he should be a lover of 
useful books. They will serve as an adjunct to his success. 
They will make him a broader and happier man, giving him 
cont.lnllally fresh themel for thought and pleasing topics for 
meditation. Books are to �he mind wh .. t food is to the body. 
They fill and strengthen it. They add vim, force, and vhal­
ity to its every function. They furnish that life blood which 
is the main spring of all action ; and benefit their admirer in 
mariifold wa, s. Do not then neglect so rich a boon. But 
read much and read carefully. 

We cannot aU be rich, or great, or powerful ; but we can 
all build for ourselves inviting palaces of wisdom, where the 
noblest and best of every age may come through the silent 
but. immortal agency of books, to store our minds with the 
rarest samples of their genius. These choice legacies, too, 
will stand by us, and remain with us, when trades, fortunes, 
and friends fail, to comfort and satisfy our drooping spirits. 
Who then would think of llvlng without the association of 
interesting books ? No young man should. 

The world is full of reading matter, and it is uttsrly im­
possible to peruse all ; still every apprentice and tradesman 
can find leisure enough to acquaint himself with so much as 
is necessary to perfec\ him as a mechanic and broaden him 
out as a citizen. Read, then, by all means. Read slowly ; 
read carefully ; read with reflection ; and reflect with read­
ing.-Northwestern Lumberman . 

• ••• • 

HAPTONSTALL'S DIAXOND FILE. 

The aDDexed illustrations represent a new mode of cutting 
files, Fig. 1 being a single cut, and Fig. 2 a double cut tool. 

The abrading surface is formed by two series of diagonal 
teeth arranged in alternate sections and at relatively oppo­
site angles. This is clearly shown in the engravings. The 
advantages claimed are that both single and double files cut 
much smoothe: than those made in the usual way, and that 
.hey are not liable to choke, so that they operate faster and 
last much longer than is commonly the case. The files run 
square across the stock and are intt'nded to be used in that 
way. The inventor states that the single cut file is especial­
ly adapted to woodwork, as the reversed angles allow the 
escape of the dust In both directions. A gun file is made on 
the same principle, oval in form to snit the inside of the 
gun barrel. 

Patented August 17, 1875. For further information rela­
tive to sale of patent or of rights, address J. & J. S. Hap. 
tonstall, Adel, Iowa. 

• .  e . • 
The Eft"ee& oC Cold on Milk. 

The Lancet says that the ellects of a low temperature on 
milk have been carefully examined by M. Eueene Tisseraud, 
who recently communicated his observations to the Academy 
of Sciences. He found that if cow's milk is, immediately or 
!leOn after being drawn,placed in vessels at various tempera­
tures between freezing point and 90· Fib., and the initial 
temperature is maintained for twenty-four or thiriy-slx hours, 
it will be found that,the nearer the temperature of the milk 
is to freezing point, the more rapid is the collection of cream, 

the more considerable is the quantity of cream, the amoun� 
of butter Is gre"terl and the skimmed milk, the butter, Ind 
the cheese are of blltter quality. These facts, he believes, 
may be explained by PastelU's observations on ferments and 
their effect on the media in which they live. It is probable 
that the refrigeration arrests the evolntion of the living or­
ganisms which set up fermentation,and lunders the changes 
which are due to their growth. ----- - - ... . 

NASH'S LIFE-PRESERVING STOOL. 

The annexed engraving represents a new lira· preserving 
stool which, if employed abo&rd vessels, would doubtless 

greatly add to the security of passengers. Experience has 
amply demonstrated that life prel!lervers, not merely when 
they are stowed away, but even when prominently exhibited 
about decks, are too frequently overlooked in the confusion 
of sudden disaster ;  and being secured in place, in case of the 
ship sinking, tht'y are carried down with her, and thus be­
come of less use than hen coops, skylight covers, or other 
movable buoyant articles. The present inventor has con­
ceived the excellent idea of converting the ordinary fnrni­
ture of the vessel into life preservers. He simply provides 
stools with cork seats, as sho wn in the illustration . 

Two disks of cork are fastened upon a base board, another 
board is placed over them, and the whole is bolted together. 
There is no air chamber to become punctured and therefore 
useless, and the cork will alwa1s Hoat and support persoWl 
clinging to the stool. The cork seat is of course applicable 
to chairs and all loose pieces of furniture. and tbus articles 
always ready at hlond are converted into efficient devices for 
saving life. The invention might be applied to the long 
settees used in the cabins of ocean steamers, so that three or 
fonr of these lashed together would form an admirable raft, 
which could be rigged in half the time required to make one 
of spars. There IS nothing costly about the plan. We con­
sider it an excellent idea, and one well worth the notice of 
owners of vessels of all kinds. 

Patented through the S�ientific American Patent Agency, 
October Ii, 1875. For further information relative to sale of 
rights, etc. , address the inventor, Mr. Henry H. Nash, 223 
Sonth Eutaw street, Baltimore, Md. 

• ••• • 

BACKUS' IMPROVED OIL CAN. 

The novel feature in the oil can illustrated herewith, and 
on which the patent Is based, is the glass body, a point of ad­
vantage which can hardly fail to be appreciated. It admits 
of seeing exactly how much oil is contained at any time, and 
also of noting when the oil becomes dirty or gummy. The de­
vice is especially adapted for use with sewing machines, since 
it will save frequent refilling of the can by guesswork, and 
the consequent danger of greasing clothes and carpet. The 

bottom and nozzle are of metal, the formar attached around 
a bead and fastened by cement introduced inside, so as io 
form a neat and strong jOint. The nozzle is a solid, durable 
piece of Britannia metal, easily straightened If bent, and at. 
tached to the can by a screw thread on the glass. The glass 
is thick and amply strong to resist breakage by any ordinary 
fall, and it is easily cleansed, and of course it is not Bubj�ct 
to corrosion 

For fnrtherinformatlon address the mannfacturers, MellSrs. 
Backus & Co. , cor. Wright st. and Avenue A, Newark, N. J 
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THE CORAL ISLANDS.---THEIR NATURE, GROWTH, AND 
GEOGRAPHICAL DISTRIBUTION . 

LECTURE DELIVERED AT THE STEVENS INSTITUTE OF TECHNOLOGY BY 
PROFEBSOR A. GUYOT. OF PBINCETON I N . J. 

In asking his hearers to accompany him on a sailing ex­
cursion, notwithstanding the stormy weather outside, the 
lecturer assured them that they would be most lIkely to en­
counter a calm sea and fair weather on the magnificent 
waters of the Pacific ocean , with its thousands of  islands far 
away from any coast. Those who are familiar with the 
glowing narrations of Captain Cook and other navigators 
will remember that the presence of an island is recogniz 3d, 
long before it becomes visible, by clouds directly above it 
in the otherwise clear sky. The land absorbs the heat of 
the sun and accumulates it faster than the water ; soon an 
ascending current of warm air is formed, carrying up mois­
ture into the colder regions of the atmosphere, where it is 
condensed and forms clouds. A similar phenomenon is ob· 
served in our western plains, where the sky is frequently 
clear elLrly in the morning ; but by 10 or 11 o'clock enough 
heat has be�n accumulated to cause the formation of clouds. 

The islands of the Pacific are of two kinds,called the lower 
anti the higher. The lower rise but 7, 10, and rarely as high 
as 100, feet above the level of the sea ; while the higher is 
lands reach an elevation of 10,000, 12,000, and even 15,000 
feet. There is no transition betwet'n them. The most reo 
markable are the lower islands. Their appearance ill very 
peculiar. In the first place, the eye is arrested by a white 
beach : then comes a line of verdure, due to tropical trees ; 
then a lagoon of quiet water of a whitish or a yellowish 
color, then another line of verdure, and finally, beyond all , 
the dark blue waves of the ocean. A picture of Whitsuntide 
Island illustrated the structure. It is a ring rising 7 or 8 
feet above the sea level, enclosing a lagoon, and presenting 
the characteristics just described. The lagoon inside is but 
a few fathoms deep ; but on the outside of the island, the 
water is 15,000 feet deep. Here then we evidently have a 
tower-like structure reaching up from the bottom of the sea, 
and having a depression in its summit. Some of these lower 
islands are 50 miles across, but most. of them are not so large 
In some the ring is broken at several points, and these are 
designated by the Malay word atoll. 

The island of Tahiti ,  the principal one of the Society Is­
lands,is a good example of the second class or higher islands. 
It rises 7,000 to 8,000 feet above the level of the sea, has no 
lagoon in ite center, but a crater, and the water around it is 
very deep. It may in fact be considel ed as a mountain Jis· 
ing to a hight of some 18,000 feet from the bottom of the sea 
Outside of it is a double girdle of low islands, one near, 
which par win calls a fI ingi1Jg reef, and one further out, to 
which he gives the name of a barrier reef. 

On examining these reefs and the lower islands, their 
structure will be found made up entirely of animal remains, 
generation after generation having left their homes, con­
sisting of limestone, to accumulate there. On the top we 
find these animals living and growing, in al l colors, shapes, 
and sizes. The higher islands, on the contrary, except those 
near the continent, like Borneo, Sumatra, etc., are entirely 
volcanic,and do not contain sandstone, granite,or gneiss, like 
the mountains of the continent. 

The limestone of the lowel' islands is not due to sedimen­
tary deposits from the ooean, but is the w�rk of the coral 
animal, the great architect of the sea. According to Agassiz's 
description, which is here followed, these animals are but a 
sac, like the finger of a glove, only more leathery. Around 
the mouth is a series of tentacles, formed by a prolongatio 
of the skin. They are all skin , in fact, and have no specia

n 

organs, yet they digest food with tremendous rapidity, ab 1 
sorbing it directly. It makes no difference if you turn them 
inside out ; they will digest just as well as before. You can­
not kill them by dividing them ; for they live all over, like a 
plant. For this reason they have been called zoophytes. If  
you cut one into eight parts, each part will live and set up 
in business for itself. Like all other animals,however, they 
grow out of egg "3. The eggs are formed within the skin, 
which is double,and divided into cells by partitions or septa. 
When mature, thAY detach themselves, move about in the 
water until they find a favorable place, and then establish a 
new colony. They do not contribute to the growth of their 
parent colony, which is effected in another way. 

On examining a piece of coal, it is seen to be full of little 
holes, popularly supposed to be the places for the stomachs 
of the animals, but this is not so at all ; the coral animal 
does not form a secretion arouud it like the mollusks, but in­
side, between the two fo�ds of its skin. Coral is, therefore, 
the bones and not the skull of the animal. As before stated, 
these animals work in societies or colonies, and their ten­
dency is to repeat the forms peculiar to each species ; thus 
we have corals shaped like a hand,Uke the branches of trees, 
like mushrooms, like a brain, with its convolutions. They 
grow and multiply in these societies by budding or gemma· 
tion. The side of the animal begins to bulge out, and the 
protuberance so formed develops into a new mouth, which 
soon eats and digests for itself, but does not separate from 
its parent. This process goes on symmetrically, and pro­
duces the variety of regular shapes j ust described. 

Some distance below the surface, we no longer find these 
beautiful shapes, but a dense, solid, coral rock. Take for 
instance the coral reefs of Florida. Beginning 120 feet be· 
low the surface, we first find about 30 feet of massive rock, 
then the astrrea, then the meandrina, and about ten feet be. 
lo w the surface the palmata or hand·shaped coral. In the 
shallow mud between the reefs and the continent, there are 
mul titudes of branching corals of the most beautiful forms, 
t.o1ors, and delicacy of structure. The production of coral 

J titutifit jtUtritlu. 
rock is explained partly by the mechanical action of the President F. A .  P .  Barnard gave a learned exposition of 
waves, and partly by the destruction of the coral insect by the theory of magic squares, which are arithmetical puzzles, 
the sea urchin and other animals that feed on it. The waves extremely abstruse and of no immediate practical value. 
disintegrate the structure formed by the animal, and then roll I Professor Henry, President of the Academy, in reviewing 
baek the coral sa�d thus .produced upon it, w?ere it under . , scien

.tific progress, s�id that it was contemplated to con-luct 
goes a process of lDduratIon in the course of time. a serIes of new expenm"nts, under the auspices of the Smith-

It is an interesting question how the structure ever rises sonian Institution to determine accuratelv the rate of in­
above the water level , seeing that the animal which makes i crease of the earth:s temperature at progres�ive depth�-also 
it cannot live out of the water. The little archiIects retain new investigations on the velocity of light. The work of 
enough sea water to last them over until the next tide and weighing the earth accurately will also, probably, be un· 
are so enabled to work up to the highest watermark. Ac- dertaken anew. 
tinia have been observed all closed up on the rock at low Plofessor Mayer also read a second paper, showing how 
water, and then suddenly opened lIke magnificent flo wers, certain sounds would extinguish the sensation of otl . r 
5 and 6 inches in diameter, when the tide rose. Eoundil ; and adduced the rule that, while low sounds C9.nnot 

The ring form of the Pacific islands is due to the shape of extinguish high ones, the high sounds may obliterate 10 \V 
the foundation upon which the coral animals built. On the ones. This fact is of great importance in the conduct of an 
Florida coast the reefs run parallel to the land for the same orchestra. The cond uctor regulates the players according to 
reason. Now take this, together with the fact that all the the impression, on his ear, of the different sounds at the 
high islands are volcanoes, with the regular conical shape, place where he stands. But what may be perfect there is 
and you will be prepared to understand the explanat.ion, giv- necessarily imperfect elsewhere ; and therefore, at greater 
en simultaneously by Darwin and Dana, that the low is- distanoes the high Bounds may be killing the lower ones. 
lands were originally reefs around the high islands or vol- To providtl the best music, the conductor should locate him · 
canoes, and tbat the latter, by the gradual subsidence of the self in the middle of the room. 
ocean bed, sank and left the reefs appear as hw islands, • ' e  • •  

with a lagoon where the crater of  the volcano was. The 
reefs, of course, were gradually carried down along with 
the mountain upon the sides of which they rested, but the 
coral insects kept on building towards tl:!e surface ; the 
mountain appeared as a smaller and smaller cone in the cen­
ter ; what was left a fringing reef now became a barrier 
reef, and the mountain finally disappeared alt02ether. This 
theory is supported by the fact that barrier reefs are found 
extending 1,700 feet down, while the coral insect cannot 
live at a depth greater than 120 feet. These facts were i1 -
lu&trated by fine pictures of the island of Bolabola and 
others, in different stages of the process of subsidence. 

The vegetation on the islands is due partly to seeds 
floating in the sea, and partly to seeds dropped by birds. 
Hence there are very few species of trees and plants ; but 
being in the tropics, they flourish luxuriantly. 

At present, the coral formations are confined to the hop­
ics, because the cOlal animal cannot exist where the temper­
ature falls below 60°. Dillia states that the central axis of  
the Pacific Ocean is  subsiding altogether ; it has already gone 
down more than any other part of the ocean. There are 
now no islands at all above the water along its line. 

In old geological times, the temperature of the
' 

earth 
must have been much more uniform ; for we find cOrlll form· 
ations very abundantly in nearly all parts of the world. 
Other limestone formations are formed by a yet lower form 
of animal, a protozoon, which works at the bottom of tb e 
sea and thus covers nearly three quarters of the whole sur· 
face of the globe. A diagram was exhibited, show ug what 
the microscope revealed to Ehrenberg in a piece of chalk. 

Surely then, concluded the lecturer, if so great a pOltion 
of the earth's crust is the product of animal lile, we must 
correct our notions of matter and force, and admire the beau­
ty and simplicity of  the economy of God, who makes the 
most insignificant of creatures subservient to his IZr6at 
works. C. H. K .  

• • • • • 

THE NATIONAL ACADEMY OF SCIENCES. 

The spring meeting of the National Academy of Sciences 
opened at the Smithsonian Institute, in Washington, on 
April 17. There is a strong attendance of the most eminent 
of our scientists ; and judging from the papers which have 
been read up to the time this issue goes to press, the session 
is likely to prove an interesting and instructive one. Copious 
abstra�ts of the various Ilommunica\ions will be found in the 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 20; and therefore 
we give in this place put a brief resume of the more impOl­
tant ones presented. That indefatigable investigator, Pro· 
fessor A. M. Mayer, of the Stevens Institute, opened the 
proceedings with a paper on tuning forks, which instru­
ments are now largely used for determining short periods 
of time by means of apparatus involving their vibntions. 
These researches are vitiated by errors, regarding which lit· 
tIe is known ; and although instruments have been con · 
structed to indicate the exact measure of time taken by the 
forks for their vibration, such apparatus has not been accu· 
rate. Professor Mayer's new instrument involves a clock 
pendulum which, at the lowest point of its path, touches a 
mercury globule, and so completes an electric current to a 
fork which describes a wave line on a revolving cylinder, 
covered with smoked paper. When the electric spark 
passes, it goes through the paper. Thus the length of time 
between the beats of the pendulum is measured on the waved 
line, and the number of wave!il is the number of tuning fork 
vibrations. Hence, by counting the number of waves be­
tween each spark hole, the number of vibrations in a given 
time may be accur.tl.tely determined. It is found that the 
effect of a change of temperatule of 1 ° is yyt � o  of the 
length of a vibration ; and the effect, therefore, of tempera 
ture on any fork may be ascertainei by multipl, ing its num· 
ber of vibrations per second by the decimal 0 00004545. A 
difference of 10° in temperature, during the use of a tuning 
fork to measure the velocity of a projectile, would obviously 
make a serious difference in the record. 

General H. L Abbott read a paper on the simultaneous Ig­
nition of large numbers of fuses, in mining operations. The 
essay dealt with mathematical points, and involved many 
formulre, but resulted in a rule which has been reduced to 
practice, so that 2,500 fuses can be fired at a single instant. 
The speaker said, incidentally, that more than 8,000 fuses 
would be simultaneously exploded to blow up the Hell Gate 
excavations. 

ASTRONOMICAL NOTES. 

OBSERVATORY OF VASSAR COLLEGE. 

The computations and some of the observations in the 
following notes are from students in the astrOl:lomical de­
partment. The times of risings and settings of planets are 
approximate, but sufficiently accurate to enable an ordinary 
observer to find the objects mentioned. M. M. 

Po"Ulon oC the Plane'. Cor May. 1 8 '7 6. 
Mercury. 

Mercury rises on May 1 at 5h. 25m. A. M.,  and sets at 7h. 
51m. P. M. On the 31st, Mercury rises at 5h. 47m. A. M. ,  
and sets at  8h. 52m. P .  M.  

Mercury should be looked for after sunset, some degrees 
north of the poiut where the sun disappears. On May 21 it 
will be at its greatest elongation east of the sun, and can 
easily be found, as it makes very nearly the diurnal path of 
Venus, and is about 24° nearer the horizon. The new moon 
is very near Mercury on May 25. 

Venu •• 
On May I, Venus rises at 7h. 20m. A. M. , and sets at 10h . 

53m. P. M. On the 31st, Venus rises at 7h. 26m. A. M. ,and 
sets at 10h. 35m . . P. M. 

Venus is at its greatest elongation on May 4. A glass of 
low power will show that Venus presents phases like the 
moon. Venus is not at its greatest brilliancy until June, but 
it can be seen now to cast a shadow when a pencil is held in 
its light. 

Mars rises on May 1 at 6h. 38m. A. M., and sets at Dh. 
· 39m. P. M. On the 31st, Mars rises at 6h. 1m.  A. M., and 
sets at 9h. 12m. P. M. 

Although Mars is now apparently very small, it is easily 
found, as it makes nearly the same diurnal path with Venus 
and shines with a ruddy light . If Mars is seen on the 21s' ,  
Mercury can be found nearer the horizon, and nearly In the 
continuation of  the curve which passes through Venus and 
Mars. 

JupUer. 

Juoiter is becoming visible in the evening. It rises on 
May 1 at 8h. 17m. P. M ,  and sets at 5h. 55m. the next 
mornin�. On May 31, Jupiter rises at 6h. 1m. P. M ,  and 
sets at 3h. 46m. A. M. of the next day. Jupiter is :still near 
the star fJ Scorpii, and its daily motions can be watched 
with reference to this star. 

Sato rn. 

Saturn is seen only in the morning hours. It rises at 2h. 
34m. A. M. on the 1st, and on the 31st at 12.40 A. M. It 
comes to the meridian on the 31st at 6 A. M. , and should 
be looked for in the southeast, before sunrise, at an altitude 
somewhat less than 31to. 

Vranu •• 
On May 1,  Uranus rises at 11h . 31m. A. M., and sets at 

1h. 36m. the next morning. On the 31st U lanus rises at 9h. 
36m. A. M. , and sets at. 11h. 39m. P. M. The position of 
Uranus is still among the small stars of Leo. 

Neptune. 

Neptune is not only very remote, but at prfsent its path 
is so nearly that of the sun that it cannot be seen. 

Son Spo' •• 
The report is from March 19 to April 20 inclnsive. Dur­

ing this period, photographing has been rendered almost im­
possible by clouds. In a few cases, very small spots have 
been seen upon the sun's disk, but at present, with a tele · 
scope of 2t inches aperture, no spot can be found. 

• . • . e 
The Propo.ed Aquarium In (Jentra} Park. 

The subject of an aquarium in Central Park, New York 
city, is again being agitated, and a bill is before the New 
State Legislatnre allowing of the esta.blishment, the same 
to be under control of the Park Commissioners. We have 
frequently pointed out the usefulness of such an exhibition, 
and the benefits which the people would deri ve from so excel. 
lfnt a means of educatioD and recreation. New York is 8() 
situated as to allow of the stocking of a fine aquarium with 
ocean fishes with but little trouble, and' we trust that the 
appropriation may be granted. 

• • • • • 
MESSRS. JONES & LAUGHLIN, American Iron Works, Pitts­

burgh, p&. , employ in one department 62 meD,61 of whom are 
Eubscribers to the SCIENT[FIC AMER[CAN. 
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J titutifit �mtritau. 
l'RACTICAL MECHANISII. 

BY JOSHUA ROSE. 

to say, supposing there to be no artificial heat or other dis ' 
turbing cause operat1ng on one more than on another side of 
it) predicate in what direction it will warp. Thus, let A ,  

reasons : I f  the stone, A ,  travels in the direction o f  the arrow, 
C, the plane blade, B, will relieve the abrasion of the stone 

SECOND SEBIE8 . -NulIBBR II .  

PATTERN M AKING. B �q� _ _ ._ _�B _ I�'-::' _::.=::---:: --=.. - - - �- ----� - :.-=-�l 
- - - _. - ---- A -� - - . __ . _ - __ 

� - �::--=---- - - .. ,., - - -
C 

Of the different kinds of wood serviceable to the pattern 
m a.ker, pine is, for many reasons, usually employed. It 
should be of the best quality, straight-grain ed, and free 
from knots ; it is then easy to work in any direction, pos · 
sessing at the same time sufficient strength for all but the 
most delicate kinds of work, and having besides the quality 
of cheapness to recommend it. Care taken in its selection at 
the :umberyard will be amply repaid in the w()rkshop. When 
it is straight-grained, the marks left by the saw wil l show 
an e ven roughness throughout the whole length of the 
plank ;  and the roug her the appearance, the softer the plank. 
That which is sawn comparatively smooth will be found 
hard and troublesome to work. If the plank has an uneven 
appearance, that is to say, if it is rough in some parts and 
smooth in othen, the grain is crooked. Such timber is knnwn 
to the trade as c&tfaced . In planing it, the grain tears up, 
and a nice smooth surface cannot be obtained. Before pur­
chasing timber, it is well to note what convenience the yard 
possesies for storing. Lumber on the pile, though it be out 
in all weathers, does not deteriorate, but becomes seasoned ; 
nevertheless its value is much increased if it has an extem­
porised roof to protect it from the sun and rain : but as it is 
not convenient to visit the pile for every customer, quanti­
ties are usually taken down to await sale, and for such a 
shelter must be provill.ed, otherwise it will be impossible to 
Insure that the lumber is d ry, sound, and fit for pattern ma­
king, it being obvious that the foregoing remarks on the 
st nage of lumber apply to all woods.  

Fig. 1 ,  be a piece o f  timber having the direction of its  grain 
as denoted by the lines ; then its surface , B B, which has the 
grain and pores terminating upon it, would allow free exit of 
the moisture, and that face would dry first (especially if it 
lay uppermost) and would contract the most, so that after a 
time the shape of the piece would be curved,  as shown in 
Fig. 2. Now if it had been placed to lay with the face, C, 

at the cutting edge fi rst, thus leaving it  clean and with no 
tendency to leave a lon g ragged edge ; but if the blade were 
ht'ld on the other side o f  the stone, that i s  to say, with the 
gtone running from the operator, as shown in Fig. 5, the re o 
8ult w ill be a long ragged edg e  on the plane blad e, especially 
if much pre� sure be placed on the blade. 

The superiority of pine for pattern making is not,  how­
e\'er, ma.intained when we come to fine delicate patterns or 
p \tterns requiring great durability. When patterns for 
fi n e work, from which a great many castings are to be made, 
a:d required, a fine pattern wherefrom to cast an iron pattern 
i i  improvised, because, if pine were employed , it would not 
only become rapidly worn out, but would soon warp and be­
come useless. It is true th&t a p ine pattern will straightt n 
more easily than one made of a hard word ; but its sphere 
of usefulness in fine pat terns is, for the above reasons, 
some what limited. Iron patterns are very desirable on account 
of their dur&bility, and because they leave the sand easily 
snd cleanly, and because they not only do not warp but are 
also less liable than wooden ones to give way to the sand , 
while the latter is being rllmmed around them by the mold­
er, a de fect that is often experienced with light p&tterns, e s ·  
pecially if  they are made of pine. Iron patterns, however, 
are expensive things to make, and therefore it is that maho· 
g�uy is extensively employ ed for fine or durable pattern 
work. O ,her words are sometimes employed, beca.use they 
st �nd the rough usage of the molding shop better and retain 
the sharp corners, which, if pine be used , in time become 
rounded, impairing the appearance of the casting. l\1&hc ­
gany is not l iable to warp, nor subject to decay ; and it is ex · 
c �edingly durable, and is for these reasons the most desira· 
ble of al l woods employed in pattern making, providing 
that first cost is not a primary consideration. There aTe 
various kinds of this bea utiful wood, that known as South 
A me ric&n ma.hogany being chieOy 'used for patterns. 

N ext to mahogany we may rank cherry, which is a very 
d urable wood, but more liable to twist or warp than Is ma­
hoga.ny, and it is a Httle more harsh to the tool edge. If, 
ho wever, it is stored in the workshop for a length of time 
before being used, reliable patterns may be made from it. 
In addition to these woods, walnut, beech, and teak are some· 
times employed in pattern making. 

c 
uppermost, the warping would have been much le�s, because 
the extra porosity of the face, B B, would have been coun· 
tt'lacted by the lack of circulation of air. If, on the other 
band,  it was placed end wise, the warping, though it would 
have taken place, would have been appreciably less. It  
must not be supposed that thoroughly seasoning the timber 
will remove the tendency to warp, for timber, ho wever long 
and carefully it has been dried or seasoned, undergoes con­
siderable transformation of shape so soon as much of its out. 
er surface is removed, making it appear that the seasoning 
or dry ing process takes place mainly at and near the ou�er 
surface!', and is renewed every time an entirely new surface 
is presented to the action of  the atmosphere. Thus, if  we 
take a thoroughly seasoned piece of wood 3 inches square 
and 1 foot long, and cui it into strips 1 inch square and 1 
foot long, tt e pieces will warp in a day or E O ; and if, after a 
f ; w  days, we take those inch strips and cut them into strips 
t i nch Equare and 1 foot long. these latter will again warp ; 
and no matter wh at pains might be taken with these last 
strips to season them and let them assum e  their new shape, 
were we to cut them into thin veneers the warping process 
would again set in. It is  well, there fore, in particular work, 
to cut out roughly the various parts of the plLttern , so that, 
while some parts are being operated upon , the others may be 
a'>suming their new shape, and thus become not so liable to 
warp after being worked up in the pattern. 

TOOLS, ETC 
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In Fig. 5, A represents the grinds tone, B the pl ane blade 

and C the d i rection in which the grindstone is supposed to 
revolve : in which case it becomes evident that the plane'  
blade will receive at  i t s  ed ge some pressure in th e direction 
of the arrow, D ;  and the metal at the cutting edge of the 
blad e, being very thin , gives way to this pressure and bends 
back instead of abrading off, leaving a long feather edge, as 
shown in Fig. 6, from A to B. This ed ge breaks off in m any 
cases further back than it should do, and inevitably breaks 
off when the blade is applied to the oilstone, leaving upon 
the face o f  the oilstone particles of steel which must be re­
movt d before a good edge can be sec ured to the tool . As a 
rule, however, thi s feather edge is broken off by tapping 
the blade on the palm of the hand , or it may be removed by 
pas�ing the edge l engthways on a piece of wood. It is, 

P{�. ri. 
\ � . .:. '- � One of our first requisites in the way of tools and appli­

ances will be a carpenter's bench, which may be made as  
f ollows : Three pieces of stuff, 2x5 inches and 3 fe et long', however, better to  hold the blade as shown in Fig_ 3, but 
will  serve for support s for the top T wo 12 inch boards, 12 there are other considerations which wmetimes rend er this 
feet long and 1 inch tbick ,  will do for th e sides_ �ail these impracticable_ For instance, if the stone is not quite true, 
Bide boards firmly to the 2x5 inch cross pieces, and put on a the high spots w ill strike against the cutting edge, and ren o 
top of suitable material , and the bench is ready for the leg s. der it impossible to hold the blade steadily, and hence im ­
Now take four pieces of stuff, 2x5 inches,  and of the requi- possible to grind it true. If the stone h as soft spots in it, 
site hight for the legs, and frame a piece 1x3 in che s  as most stones have, the blade will dig in those soft spots, 
across each pair of legs, about 6 inches from the bottom, and will also be thro wn off the stone when encountering an 
placing the Ifgs at the distance apart necessary for the unusually bard spot. If, in conse quence of digging in a 
widtb of the bench_ Then cut a fork or slit in the top end soft spot, the blade catch es, the cutting edge will be ground 
of each leg, so as to straddle the cross piece at the end� .  and completely off ; so that it is only UDder exceptional and un­
put a bolt 3ixi inches through each leg and through the sid e usual circumstances that the blade can be ground in the po· 
boards, and the bench will be com plete ;  and it will possess sit ion shown in Fig. 3. It is bettt'r, therefore, to grind it in 
the advantage that it can be taken down in a fe w miDutes the position sbo w n  in Fig. 4, which is safer and surer. In 
by removing the bolts from the legs. oil�toning a 

.
plane bl ade, the str�ight face sh ould be h�ld 

The one property in all timber to be specially guarded 
against is its tendency to warp, bend , expand , and contract, 
a ccording to the amount of humidity in the atmosphere. 
Under ordinary conditions, we shall be right in supposiDg a 
moisture to be constantly given off from all the exposed 
surfaces of timber ; therefore planks stored in the shop 
should be placed in a rack so contrived that they do not touch 
one Itnother, so that the air m&y circulate bet ween the 
plauk �, and dry all surfaces as ne&rly alike as possible. If a 
plank newly planed be laying on the bench on its Oa.t side, 
the moisture wil l be given off freely from the upper sur­
f tCI', but will, on the under surface, be confined between the 

The ' ack lane is  empl oyed for IOughing off the sur face q Ulte level WIth the face of the OIlstone, so that the cuttIng 
tiIuber � the

P 
stock is made of  b£ ech and the blad A of cast edge may not be beveled off. Not much application to the 

steel. 
'
The blade acts most effectively when it is grou nd �il stone i� necessary to the

. 
straight face ,

. 
because th�t face 

well away toward the corners thus producing a curved edge \ IS L Ot groand upon the grind stone, aud It only re quIre s to 
as shown in Fig . 3. When the blade is placed in the stock: have the wire edge or �urr r emoved , l e a�ing �n oilstone pol­
and in position to cut off the largest amount of Etnff, i ts i ,h all along the cutting edge. The Oll stoUlng should be \ performed alternately on the fiat and beveled faces, the blade 

being pressed very lightly on the oilstone toward the last 
p ut of the operation , so as to leave as fine a wire edge as 
possible. The wire is the edge or burr which bends or turns 
o ver at the ex t reme e d ge of the tool, in consequence 
of that extreme edge giving way to the pressure of 
the abr ading tool , be it a g rindstone or an oilstone. 
This wire ed� e  is reduced to a mini mum by the oil­
stOI: e, and is then so fine that it  is practically of but little 
acc ount ; to remove it, h o wever, the plane bl ade  or iron may 
be buffed backward s and forward s on the palm of the hand. bench and tbe plank : the result being that a plank, planed should protrude through the face of the stock about a six ·  

stra.i ght and left ly ing a s  descri bed , will be found , even i n  teenth o f  a n  inch, while the corners, A B ,  are about level 
a'1 ho u r, to be curved , fro m the contraction of the upper with the face of the stock. The beveled face should stand 
s 'll filee due to its extra exposure ; and therefore it is that at about an angle of 110° to the fiat face. In grinding it, care 
l umber newly planed should be stored on end or placed on should be taken to grind it as level as possible, rounding off 
e d g ·. Lumber expands and contra.cts with considerable the corners as shown above. The grindstone should be kept 
force across the grain ; hence if  a piece, even of  a dry plank, true and liberally supplied with water ; the straight face 
be rigidly held and coD fined at the edges, it will shrink and should not be ground away, nor indeed touched upon the 
rend in twain, often with a loud report. There is no appre· stone, except to remove the burr which will sometimes t urn 
ciable alteration length wise in timbsr from the above causes ; over. The pressure with which the blade is held against 
and if t wo pieces be glued together so that the grain of one the grindstone should be slight at and toward the finishing 
crosses that of the other, they can never safely be relied part of the grinding process, so as not to leave a lon g ra gged 
upon to hold. Hence they had be'ter be screwed so that burr on the end of the blade, as is sure to be the case if 
there will be a l i ttle liberty for the operation or play of the much pres�ure is applied, an d it will occur to a slight extent 
above forces, while the screws retain their hold. The shrink- even with the greatest of care. The blade should not be held 
age, expansion, and warping of timber may perhaps be bet- still upon the grindstone, no matter ho w true, Oat, or 
to r  nnderstood. by considering as follows : The pores of wood smooth the latter may be : but it shoul d be moved back and 
run lengthwise, or with its grain, and hence the moisture forth across the width of the stone, which will not only 
coutained in these pas!!es off more readily end wise or from grind the blade bevel even and level, bnt will also tend to 
any surface on which the pores terminate. Then again the keep the grindstone in good. order. 
wood shrinks precisely in proportion in which the moistule If a grindstone is in excellent condition (that is, true, 
leaves it ; and i f  we have full knowledge of the direction of I fiAt, and level , or slightly rounding), as it should be, it tbe grain, and of the position in which a pieoe of timber tempts the workman to grind the plane blade with the stone 
I ;ands or l ays, we can (aU other things beiDg equal, that is running toward him, as shown in Fig. 4, for the following 

The iron being sharpened, we may screw tbe cover on, ad­
justing it so that its e d ge stands a shade below the corners 
of the i ron , and then E crewing i t  tight ; the blade or iron and 
the cover must now be placed in the mouth of the plane 
stock; and adj usted in the following manner : The plane 
iron should be passed through the m outh of the stock until 
as m uch in d epth of it is seen to protlUde from the bottom 
face of the stock as is eq ual to the thickneEs of shaving it is 
intended to cut : to estimate which , place the back end of 
tb e plane upon the bench, holding the stock in the left h and 
with the thumb in the plane mouth, so as to retain the iron 
and wedge in position. the wedge being turned toward. the 
workman. A glance dow n  the face of the stock will be 
sufficient to inform the operator how much or how little the 
cutting edge of the iron protrudes from the face of tbe plane 
stock, and hence how thick his shaving will be. When tbe 
distance is adj usted as nearly as possible,  the wedge may be 
tigktened by a few light blows o f  the hammer. If, after 
tightening the w£ d ge, the blade is found to protrude too 
much, a light blow on the fore end of the top face of  the 
plane will cause it to retire ; while a similar blow UpOB the 
baok end will c,,"use it to advance. In either case the wedge 
Ehould be ti�tened by a light blow after it is finally adj usted. 
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IMPROVED KEG AND B ARREL MACHINERY, 

In our i�sues of March 8, 1874, and February 6, 1875, we 

published several illustrations, together with detailed de· 

scriptions, of new coopering mll.chinery, patented and manu­

factured by Messrs. E. & B. Holmes, of 59 Chir.ago street, Buf· 

falo, N. Y. The devices then referred to, which, as we stated, 

worked a practical revolution in the cooper's trade, related 

mainly to the manufacture of barrels by m achinery, said 

mechanism in many instances being the first ever invented 

for performing operations hitherto done by hand labor. To 

this valuable category of apparatus, the manufacturers 

have now added a neW series of machines designed for the 

production of kegs 
and small casks of all 
kinds and sizes less 
than barrels, besides 
a number of novel de­
vices devoted, as be­
fore, to improved bar­
rel manufacture. 

J titufifit �mtritau. 
or together the ends o f  staves o f  a keg or barrel, ready to 
receive the head trusli hoop, after they have been set up in 
the setting ·up form with their other ends in the other head 
truss hoop. The machine Is constructed with a frame upon 
which is planted a windlaEs supplied with a rope, which 
windlass is operated by fri ction wheels. 

After the barrel or keg has been set up with the ends of 
the staves in one head truss hoop, it is placed in the machine, 
and the rope is placed around the flaring ends of the stavell. 
The friction wheels are then brought in contact with each 
other, when the windlass is set in motion, drawing up the 
staves, by the aid of the rope, ready to receive the other end 

1'1 '  J . 

---

[MAY 6, 1 876 .. 
Iron P rel&h& Car ••  

The La Mothe Manufacturing Company , of Providence, R: 
I. , is building iron freight platform cars. whicb are thus de · 
scribed : Six sills, 30 feet in length, each b€ing composed of 
three 2-inch boiler tubes, are placed one above the other. 
These are three inches apart, but are secured to each otber 
by bands or tie blocks of tbe best cbarcoal iron, forming a 
single sill, whicb is, from its nature, of great strengtb. These 
sills are placed under the car 20 inches apart, and are con­
nected and held in place by forty-five t inch soft steel 
rods,running througb tbe tie blocks and riveted at eacb end, 
by which means tbe entire structure is  rendered per-

fec\ly compact, and 
becomes a unit. Tran­

In Fig. 1 is repre­
sented an entirely new 
machine for leveling 
and then trussing 
slack barrels. It is 
constructed with an 
iron frame upon which 
II.re pla.cp-d two level ­
ing platAs upon slides 
<>r guid es , w h i c h 
olates are op?rated by 
cllms. There are al­
so two other plates 
placed upon !lid es, 
and operated at each 
end by cranks. Upon 
these plates are hoop 
drivers, for driving 
all tbe tru�s hoops 
lloon a barrel at one 
and tbe same time. 
The leveling plates 
are first moved to­
ward eacb other and 
a�ainst the ends of 
1 he barrel by cams. 
The barrel is tbus le­
veled and held in po- MAC HINE FOR LRVELIN G AND TRUSSIN G  SLA CK BA ll R!LS .  

som beams are placed 
at each end at the pro­
per point, to connect 
with tbe trucks. These 
consist of four boiler 
tubes of like size with 
tbe sills, and are se­
curely fastened to each 
other. Large rods are 
e -nployed to stn ngthen 
th e center of the ear, 
and are fiud to the 
side s  by improved and 
p �tent couplinj/s. This 
arrangement is actu­
ally stronger than the 
sills themselves. The 
u sual truss rods are 
also used, the best t 
incb steel for the pur. 
pose being employed _ 
The only wood used is 
the planking of tbe. 
platform . wbicb is se­
cured to the sills by 
means of !ltaples. The, 
entire mechanism is 
void of welding, nuts, 
joints. or mortises. 
The actual weight of 
the car without the 
trucks is not over 40 

per cent of that of the 
ordinary car. The 
carry ing capacity of sition while tbe hoop 

drivers force all tbe truss hoops to their places. The 
leveling plates and drivers tben recede, and one barrel 
is discbarged from the machine by the introduction of an 

other. The apparatus is so rapid in its operation that, by the 

help of one man, from 4,000 to 5,000 barrels can be trussed 

per day. 
Fig. 2 is a machine for chamfering, howeling. and crozing 

kegs and small casks. It is adapted for fiuishing the ends 
of kegs or small casks of all sizes, from small kegs to half 
barrels, ready to receive the heads . It finishes both ends 
of tbe keg "at the same time with great accuracy. The keg is 
placed on the machine and forced 
into chuck rings, which are caused 
to revolve by teeth , upon their outer 
edge, engaging with pinions upon a 
common rotating sbaft. Rotary 
c 'ltters are brought in contact witb 
the ends of the keg, whicb aTe fin­
ished by a single revolution. The 
m acbine is easily altered from one 
si ze to anotber by changing the 
cbuck rings. Its capacity is from 
2 000 to 3,000 kegs per day. 

In Fig. 3 (�ee next paR'e) is repre­
Eented a macbine for rounding beads 
()f all sizes for kegs and barrels . 
This is so constructed tb at every size 
of bead s for keR's, small cBsks, and 
barrels csn be made upon it for both 
t. igbt and slack work , and tb E' chanll'e 
f'om one siz9 to another i s el\silv an d 
q 'lickly accomplish ed . Th e saw and 
cutters are brought in contact and 
p �ssed througb the wo.>d on such 
l ines as to prevent the tearing, split­
ting, and sli vering of the material 
uoed,  and to give a smooth finish to 
t h e  work done. No more set is re 
q 'J ired in the saw than is necessary 
i '1 a common circular eaw. Tbe 
m'lchine is made with a strong iron 
fume, on whicb is placed a clamp 
for holding the head. There are, 
b!sides, a swing frame, carrying a 
concave saw and cutters for round­
ing and chamfering tbe head, and 
ax: automatic appl\ra.�us for dis ­
charging it when finisbed. 

or head truss hoop. This apparatus is very rapid in its ope­
ration, and will windlass from 2,000 to 2,500 kegs or barrels 
per day. 

Fig. 5 is a macbine for leveling and trussing kegs and 
small casks, from tbe smallest kegs to half barrels, and can be 
easily and quickly adjusted. The truss hoop drivers art' at­
tached to t wo plates, one of which is stationary and adjust­
able, and tbe otber is moved to and from it perpendicularly 
by cranks and pitmans. The drivers move automatically in 
and out, to allow the reception and discbarge of the keg into 
and from tbe macbine. The plates level and tbe dri vers 

tbis car is set at 20 tuns . The ordinary platform car weighs 
about 6 tuns, and is considered heavily loaded with 12 tuns, 
a fair burden bein,!, from 8 to 10. The ordinary car, capable 
of carry ing but 10 tuns, must carry a dead weight of 6 tans ; 
while tbis new invention will, it is cl aimed, witb absolute 
safety carry 20 tuns, with a dead weight of but 3 tuns. The 
same principle is to be applied in building box cus. Greater 
safety in case of collision or fire is claimed for these cars. A 
platform car of this kind has been in use on tbe Providence and 
Worcester Railroad since September for transportirg stone. 
Its weigbt is 3 . 560 1bs. less than their ordinary platform cars, 

and in strength and durability it gives 
great satisfaction. 

.. _ .. 
Conden.ed Eggs. 

In operating the machine, the 
bbnk is placed between the clamps, 

BARREL CH AMFERING, HOWELIIi G. AN D CROZING MACHINE. 

It is astonisbing, says tbe British 
Trade Journal, what progress has 
been made during the past few years 
in the art of preserving aliments 
generally, and that a great boon bas 
thereby been conferred all round we 
have daily evidence. The superflu­
ous herds of Australasia and South 
America are now potted, or, we 
sbould perhaps say, " tinned," for 
tb e English and otber markets ,  tbus 
affording comparatively cbeap animal 
food for the less opulent classes. 
AmE'rica sends us in large quantities 
tbe products of ber waters, which 
but for preservative processes would 
be lost to the old world ; Switzer­
land is fast ruining tbe milkman's 
business in this country ; from across 
the Channel come supplies of vegeta" 
bles in a form qualified to journey 
round the world without deteriora­
tion : and Denmark exports her deli­
cious butter in ever· increasing quan­
tities, well protected from tbe effects 
of keeping and climatic change. In 
fact. preserved provisions now in­
clnde a vast variety of substances 
bailing from all parts of tbe world. 
Although more the recipients than 
the producers of such goods, tbere 
are many articles of tbe kind which 
we are able to send abroad, and the 
productions of the Scotch provision 
factories are eflPecialJy esteemed in 

and at the same time tbe foot treadle is pressed. Thi s 
clamps tbe blanks, and also brings tbe �(lDcave saw and 
cutters in contact with it, and holds them there until the 
bead is finished , when the latter is released througb the 
automatic action . . 

In the following engraving, Fig. 4, is exhibited a power 
windlass for kegs and slack barrels. This is for drawing up 

drive the truss hoops at one and the same operation upon the 
keg, by the movable plate being brought in contact wi�h 
the upper end of the keg by the action of the cranks and pit. 
mans, the two cranks being on the same shaft. The ma­
chine works rapidly, and will lsvel and drive the truss hoops 
upon from 4,000 to 5.000 kegs per day. 

This subject will be rel!Jumed in our next ullue 

certain parts. Only recE'ntly a new product has been 
brougbt into notice which bids fair to gladden the hearts of 
our colonists who swear by tbe virtues of British beer. We 
see no reason wby condensed beer should not be &I!I good in 
its way, and prove as great a success, as condensed mlIk. 
But we have strayed somewhat from our immediate object, 
which is to call attention to condensed egg, a sample tin of 
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MAY 6, 1 876. ) Jeitutifi t �mtri tau. 
of wbich, prepared in Bavaria, has reached us. This article the carbonic acid was absent ; namely, copper only about 
is prepared from fresh raw eggs by a process of desiccation, one sixth ; lead, only about one half as much ; tin and Bri. 
11 hich, while effectual in removing all traces of moisture, tannia metal not at all. With access of air, with or without 
leaves the natural properties of the egg unimpaired. It is carbonic acid, a considerable quantity of each metal went 
only necessary to add a due proportion of water to the egg into solution, with the exception of tin and Britannia metal, 
powder to render it fit for culinary purposes, the actl.ve con· of which, in both cases, not a trace was dissolved. 

to 8 '1 cubic inches of water, in an open glass covered with 
paper, lost only 3 '68 grains. If copper is boiled in a solution 
of sal ammoniac, with or without access of air. ammonia is 
continually liberated, even for hours. 

In water containing chloride of magnesium, in the presence 
of air free from carbonic acid, lead and zinc were most 
strongly attacked, tin and Britannia were only very slightly. 
The action upon lead and copper is about the same as that 

stituents of one egg being contained in about a teaspoonful The action of copper, and in a less degree of brass and 
of the powder. That this is a valuable addition to the line German silver, towards sal ammoniac solution is worthy of  
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M ACHINE FOR ROUNDING BARREL HEADS, WI I DLASS FOR DRAWING B A RREL STAVES TOGETHER. 

of concentrated natural aliments will be admitted, we think, 
by those who, gettini the better of a perhaps not altogether 
inexcusable prejudice, venture on a trial. The contents of a 
small sized tin are about equal to twelve eggs. 

• ••• • 

Action ot' DlfI'erent Solutions on Metaill. 

Professor A. Wagner, of Munich, has recently made a 
series of careful experiments to determine the action of dif­
ferent solutions on copper, zinc, lead, tin, Britannia metal, 
brass, and German silver, first in air free from carbonic 
acid, then in the presence of carbonic acid and air. These 
metals and alloys were in the form of foil, of equal surface, 
namely two square inches, and of as nearly equal thicknesPl 
as possible. The copper foil was as good as chemically 
pure ; the zinc was common sheet zinc with 0 '68 per cent 
of lead ; the lead was cut from commercial sheet lead ; the 
tin was the pure cast metal. The Britannia metal was a 
piece of new sheet metal intended for the drums of gas 
meters, and consisted of 90 per cent tin and 10 per cent 
antimony. The brass was composed of 64t per cent cop· 
per aud 31lt per cent zinc. The German silver was 70 2 
per cent copper, and 29'8 zinc and nickel. These pieces 
of sheet metal were placed vertically ill. glass vessels, each 
holding 6 1  cubic inches of the solution to be tested , the 
metal being completely covered with the solution. In the 
experi ments they were left in the solution for a wefk. The 
results of these experiments, as given 1.n the Bavarian 
IndUlJtrie und Gewerbeblatt, were as follows 

In freshly boiled distilled water, zinc suffered the most 
change of all the metals tested ; tin and Britannia metal 
sullered no change. With access of air and carbonic acid, 
the .. ctlon upon lead, cotlper, zinc, brass, and German silver 
was much more energetic than in the presence of air free 
from carbonic acid. In the latter case only traces of copper, 
zinc. and lead were dissolved ; tin, Britannia metal, br"is, 
and GerM"n silver were not attacked at all. In the preseDce 
of ca.rbonl" acid and air, tin and Britannia metal were the 
only metals not attacked ; all the other metals were per­
ceptibly dissolved.  

In chloride of sodium and chloride of potassium solutions, 
with access of air and carbonic acid, copper, brass, German 
sil ver, and zinc were violently attacked, while in the absence 
of car.onic acid they underwent comparatively little change. 
The contra.ry was the case with lead , tin, and Britannia 
wart', they being attacked more violently when exposed to 
air free from carbonic acid than in air and carbonic acid. 
In the latter case, lead was only half as much affected as in 
former, tin not at all, and . Britannia metal very little. 
With access of air free from carbonic acid, not a trace of 
any of the metals was dissolved ; with access of air and 
carbonic acid, considerable quantities of copper, brass, Ger 
man silver, zinc, and lead were converted into soluble com. 
pounds, only a trace of Britannia metal went into solution, 
and no tin was dissolved. 

In sal ammoniac solutions, with access of air free from 
carbonic acid, copper was attacked prodigiously, also brass, 
German silver, and zinc ; Britannia metai, tin, and lead com. 
paratively little. In the presence of both air and carbonic 
acid, strangely enough, all the metals, with the siDgle 
xception of German silver, were less attacked than when 

attention. Within a week, a large quantity of copper was 
diSsolved, the liquid became dark blue, and contained a per· 
ceptible quantity of ammonia. By allowing the sal am· 
moniac to act upon the copper for a long time, at ordinary 
temperature. a compound of ammonio· cuprous chloride 
with ammonio-cupric chloride was formed, The action of 
sal ammoniac solutions on copper seemed , ho wever, to be 
essentially dependent upon the nnrestricted access of the 

s 

MACHINE FOR LEVELING AND TRUSSING KEGS. 

of the alkaline chlorides ; zinc, brass, and German silver are 
more strongly afftcted. In the presence of carbonic acid and 
air, chloride of magnesium has about the same effect upon 
copper and German silver as the alkaline chlorides,and a much 
stronger one on lead , zinc. and brass. In this case, tin is 
perfectly protected from corrosion. When carbonic acid is 
absent, perceptible quantities of zinc alone go into solution,  
as well from sheet zinc as from buss and German silver. 
In the presence of air and carbonic acid, considerable quan. 
tities of all the metals are disEolved , except tin, of which 
none is dissolved, and Britannia metal . of which traces 
only are dissolved.  

In solutions of sulphate of potassa, copper, lead, braES. and 
German silver were perfectly protected from loss of wel�ht · 
in the presence of air free from carbonic acid, the loss ot 
weight of zinc was considerable, of tin and Britannia metal 
inconsidenble. With access of air and carbonic acId, lead, 
tin, and Britannia ware suffered no loss of weight ; copper, 
bras!.', aLd German silver lost equally and slightly in weight, 
zinc considE'rably. None of the metals were dissolved in 
the absence of carbonic acid ; but in its presence, copper, 
zinc, brass, and German silver were dissolved in perceptible 
quantities ; lead, tin, and Britannia metal were not dilS. 
solved. 

In water containing saltpeter and air free from carbonic 
acid,  lead and zinc were attacked most violently ; tin and 
Britannia ware a little ; copper, brass, and German silver 
not at all. With air and carbonic aeid present, zinc and 
lead were attacked most ; copper, GEIman silver, and brass 
were not more acted upon than by distilled water ; tin and 
Britannia metal were acted upon somewhat. None of the 
meh.ls were dissolved when carbonic acid was absent ; when 
it was present, perceptible quantities were dissolved. 

In carbonate of soda, and air free from carbonic acid, lead, 
copper, brass, and German silver lost notbing in weight : 
but zinc, tin ,  and Britannia metd wpre sensibly affected . 
Perceptible quantities of tin and Bri tanLia ware wllre dis. 
solved ; none of the other metals went into solution. It was 
not possible to pass carbonic acid into the I!.'olution, as this 
would convert the cal'bonate of soda into bicarbonate of 
soda. 

In water containing caustic soda, and air free from car. 
bonic acid , Jead, tin, Britannia metal, and zinc suffered a 
very considerable loss ; brass and German silver an incon. 
siderable loss ; copper, none. A good deal of lead, tin , 
Britannia metal , and zinc were dissolved ; only a little brass 
and German silver, and no copper It was impossible to 
pass carbonic acid and air into the solution, because it would 
convert the caustic soda into carbonate of soda. 

In lime water, with air free from carbonic acid passed 
into it, lead lost considerably in weight ; zinc and brass an 
inconsiderable quantity : copper, tin , Britannia metal, and 
German silver, none at all. A perceptible quantity of  lead 
was dissolved, but only traces of zinc and brass. It was, as 
before, impossible to perform the eX]leriment in the prp.sence 

atmospheric oxygen. The loss of weight of one square inch of carbonic acid, as this would form carbonate of lime. 
of copper foil, in the experimllnt, in which air free from Reviewing these results, and classifying them according to 
carbonic acid was passed through the solution, was 13 '56 ' the metal, we find that they are affected as follows : 
grains in a week ; while one Equare inch of copper foil, stand. I Copper, in the presence of ai r free from carbonic acid, is 
ing vertically in a solution containing 15 grains sal ammoniac very energetically attacked by a solution of sal .I(lmoniaq 
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(loss of weight, 13 56 grains) only slightly by eh10ride of 
magnesium (0 '075 grain), and alkaline chlorides (0 '06 grain), 
extremely little by distilled water (0 '015 grain), not at all by 
sulphate of potassa, saltpeter, carbonate of soda, caustic soda, 
or lime water. Quite a considerable amount of copper was 
dissolved by sal ammoniac, only traces of it by distilled 
water ; none of the other solutions were able to con verL any 
copper into soluble compounds. In the presence of carbonic 
acid, the copper was attacked by all the solutioBs, most vio­
lently agaiu by sal ammoniac (lOBS, 2 '14 grains), the action 
being only about one sixth of that without carbonic acid . 
The alkaline chlorides dissolved 1 '76 grains, chlodde of mag 
nesium, 1 '72 grains, being nearly as strong as sal ammoniac.­

Sulphate of potassa acted feebly (0'060 grain). and so did 
saltpeter (0 045 grain) in distilled water (0 '04.'> grain). All 
these solutions dissolved perceptible quantities of copper . .  

Zinc, in the absence of carbonic acid, was attacked by every 
solution, most violently by caustic soda ( loss 0'90 grain) 
and sal ammoniac (0 76 grain), considerably by sulphate of 
potassa (0 045 grain), less by chloride of magnesium, dis­
ti lled water, and carbonate of soda (0 '195 grain), quite 
fesbly by saltpeter (0 1115 grain) and alkaline chlorides 
(0 '105 grain), iuconsiderably by lime water (0 045 grain). 
Pereoptible quantities of soluble zinc compounds are pro-

. duced by the action of �austic soda, sal ammoniac, and 
chlorid e of magnesium ; traces only by distilled water and 
limA water. None of the other solutions prodllced soluble 
zinc compounds. In the presence of air and carbonic acid, 
all solutions act upon zinc ; chloride of magnesium acts the 
strongest (loss 0 '810 grain) ; next to it, sulphate of potassa 
(0 795 grain). The alkaline chlorides act considerably 
(loss 0 '57 grain), and almost equally with saltpeter (0 555 
grain) and sal ammoniac (0 '54 grain) ; distilled water less 
(0 '285 grain). Perceptible quantities of zinc were dissolved 
by each solution. 

Lsad, in air free from carbonic acid, was very strongly 
attacked by caustic soda (loss, 6 45 grains) ; considerably by 
lime water (2 '055 grains) ; less by alkaline chlorides (0 '3 15 
grain) ; chloride of magnesium (0 '3 grain) ; saltpeter (0 21  
grain), and sal ammoniac (0'18 grain) ; still less by dillttlled 
water (0'045 grain) ; and noL at al1 by sulphate of potassa 
and carbonate of soda. Caustic soda, lime water, and sal am­
moniac converted perceptible quantities of lead into soluble 
compounds, chloride of magnesium and distilled water only 
traces of it ; while sulphate of potassa, carbonate of soda, 
saltpeter, and alkaline chlorides dissolved no lead. With 
access of carbonic acid and air, the chloride of magnesium 
acted most strongly (loss, 0 '525 grain) ; next saltpeter (0 31 
grain) and alkaline chlorides (0 '18 grain) ; still IllES dis­
tilled water (0'12 grain) and sal ammoniac (0'075 grain) 
S lllphate of potassa was again powerless to affect the lead , 
and did not dissolve a trace of it, while all the other solutions 
dissolved perceptible quantities of it. 

Tin, in the absence of carbonic acid, was energetically at­
tacked only by carbonic soda lloss, 0 '33 grain). Of the 
other solutions, it lost, in carbonate of soda, 0 105 grain ; in 
alkaline chlorides, 0 90 grain ; in sal ammoniac, 0'075 grain ; 
in saltpet�r, 0 045 grain ; in sulphate of potassa, O 03 grain ; 
and in chloride of magnesium, 0 '015 grain :  while it was 
unaffected by distilled water and lime water. Only caustic 
soda and carbonate of soda were able to dissolve perceptible 
quantities of tin. Carbonic acid and &ir hinder, in a re. 
markable mauner, the action of these solutions upon tin, 
with the single exception of saltpeter, which acts very 
faintly (loss, 0 '015 grain). 

Britannia metal acts quite analogous to tin. III air free 
from carbonIc acid, caustic soda acts most violently (loss of 
weight, 1 '41 grains) ; the others act inconsiderably. The loss 
of weight in alkaline chlorides was only 0'135 grain ; in car· 
bonate of soda, 0 '09 grain ; in sal ammoniac, 0 '045 grain ; in 
sulphate of potash, chloride of magnesium, and saltpeter, 
each only 0 ·015 grain ; and in distilled water and lime water, 
it was unaeted upon. Caustic soda and carbonate of soda 
alone dissolved perceptible quantities of the metal. In the 
presence of carbonic acid and air, as in the case of tin, dis. 
tilled water, sal ammoniac, and sulphate of potallsa do not act 
at all ;  the alkaline chlorides, chloride of magnesium, and 
Iflaltpeter act very fee biy (loss, O' Jl" grain); and saltpeter alone 
.dissolves enough metal to be detected. 

Brass acts, on the whole, in a manner analogous to copper. 
With access of air free from carbonic acid, it is strongly 

• ttacbd. by sal ammoniac (loss or weight, 4'035 grains), only 
alightl, by chloride of magnesium (loss, 0'6 grain), alkaline 
ehlorldes, eausLic soda, and lime water (each 0 '03 grain), 
Anel not at all by distilled water, sulphate of potassa, salt· 
peter, and carbonate of soda, Perceptible quantities of 
metal are dissolved by sal ammoniac and chloride of mag­
nesium, and traces of it by caustic soda and lime water. In 
the presence of carbonic acid and air, it is acted on most 
violently by sal ammoniac (loss, 2 '505 grains) vel1 strongly ; 
., chloride of magnesium (loss, 1 '38 grains), and alkaline 
.chlorides (loss, 1 '2 grains) ; less by distilled water and car. 
boaat. of potBSBa (each 0 '06 grain), and saltpeter (loss, 
�'04� grain). All the solutions dissolved perceptible quan· 
�itie9 of the metal. 

German aih'er acts like brass, but on the average is less 
energetl0ally attacked. In air free from carbonic acid, it is 
less strongly attacked than brass, although quite strongly by 
sal ammoniac (loss of weight, 0'129 grain), less by chloride 
of magnesium (loss, 0'045 grain), alkaline chlorides (0 '015 
grain), and caustic soda (0 '15 grain) , not at all by distilled 
water. sulphate of potassa, saltpeter, carbonate of soda, and 
lime water. Perceptible quantities of metal were dissolved 
by sal ammoniac and chloride of magnesium ; traces only by 
caustic soda. In carbonic acid and air, the 11&1 ammoniac acta 
�he strongest (loss, 1 '74 grains), next to tbis are chloride of 

J tit.tifit �mtritl • .  
magnesium (1 005 grains), and alkaline chlorides (0 '915 
grain), still Itss distilled water, sulphate of potasea, and 
saltpeter (each 0 015 grain) . Perceptible quantitips of metal 
are dissolved by all these solutions. 

• • •• • 

Copyrllrh1 •• 
Mr. Rowland Cox, sa,s : In the ease of Lawrence 1)8. Cup­

ples, Judge Shepley has announced it as his opinion that, in 
an action for the infringement of a copyright, where the re­
semblances are accidental or arise from the nature of the 
subject treated in the two books, there can be no recovery. 
To constitute an infringement of a copylight, the l earned 
judge says, there must be piracy ; the defendant must have 
used the plaintiff's book as his model. Although the defend­
ant's work cover the same ground as the plaintUI's, and an­
swers the same purpose in toto, it will be no infringement i f  
i t  is  not an appropriation of  plaintiff's particular method 
Hence, where the plaintiff had compiled a book bearing the 
title II The Advertiser and Collector's Chart," containing 
C8ltaln lists and names, and defendant Issued a book enti· 
tled " The New England Mercantile Guide," which con· 
tained the same lists, it was held that there was no infringe­
ment. 

There can be no doubt that a copyright which purports in­
ferentially to cover anything akin to a subject is of no avail. 
It is idle to attempt to make a copyright effect, directly or In­
directly, the functions of a patent or a trademark. The 
three are possibly of the same genus, but, as species, are 
wJdely separated ; and to confound them inevitably leads to 
illogical conclusions. 

• ••• • 

The Com.c b o  Elee1rle Machine. 

The Comacho magnetic machine, with its eencentric iron 
tubular magnets, may be seen at 171 Queen Victoria street. 
There can be no doubt of the advantage of this form of 
magnet ; but experiment on the resistance of the cbcult, 
wei,ht lifted, electro-motive foree, and consumption of zinc, 
etc. , would form an interesting subject. The machine, with 
five cells of a bichromate battery, works three or four sew­
ing machines. Attempts to work it with the thermopIle 
have hitherto failed. This is very likely, because the ele­
ments of the thermopile are coupled up in considerable 
series, so that, considering the resistance of each element, 
the whole resistance must be great compared with the resls­
t ... nce of the wire round the magnets, A thermoplle should 
be made of low resistance by coupling a number of elements 
together in parallel cirCUit, and then taking some ten or 
twelve, or more, of snch series conpled in succession. It Is  
no doubt worth considerable experiment to attain a success­
ful result from the thermopile, as in that case, by merely 
turning on the gas, a lathe or sewing machine be made to 
work.-Telegraphic JO'Urnal. 

• • • • •  

Ro1.ry E Dclnea. 

According to the invention of  Mr. Urbain Chauveau, of 
Paris, a cylinder Is arranged with a piston which may be ac­
tuated by steam, comprE'esed air, or gas, so as to move round 
an axis passing through a center. If a point of the piston 
rod is forced to move in the space of a fixed circle having 
for itl center a given point, so that the distance is equal to 
one half of the stroke of the piston, it will be readily under· 
stood that the alternate motion of the piston in the cylinder 
will produce a cont�uous rotary motion of the laid cylinder 
round the axis. Different arrangements of mechanical parts 
may be employed to carry out the principle abovementioned, 
and the construction of rotary engines of this character ma, 
be varied to a grsat extent, and yet in accordance with the 
same principle. The admission of steam may: be made in 
any ordinary manner. 

• •• • • 

DrlUlnc .nd Borin ... 
An invention by 'dr. J. Dodge, of Manchester, England , 

consists in an improved compound machine, by which four 
or other convenient number of holes can be drilled or bored 
at the same time, and by which the spindles of the drilling 
or boring tools at opposite sides of the machine are set 
simultaneously, and in unison with each other. Hia im­
proved machinery con.ists of a foundation plate, and of 
four standards, which are connected by cross slides support. 
ing the boring headstocks ; the cross slides are raised or low­
ered, and the boring headstocks are traversed to and fro on 
the cross slides by screws, all of which are connected to­
gether. 

• • • • • 

L ..... e L.p-Welded �ubea. 
The National Tube Works Company have just completed, 

at their works at McKeesport, Pa., a sample pipe for exhibi­
tion at the Centennial. It is 14 feet in length and of 14 inches 
outside diameter and 10 inches' inside, the iron of which it 
is made being 2 inches in thickness. This is said to be the 
heaviest piece of lap-welded pipe ever made in this or any 
other country. and it is stated that such heavy work has 
never been attempted by any other establishment. 

e .•. • 
The Hell Ga1e Ob.truet!ona. 

The drilling of the chief obstruction at Hell Gate is tin­
iBhed, and the machines have been transferred to Flood Rock. 
The debriB have been cleared away from tae shaft, and the 
eaves formed by the deep headings are now in a good condi. 
tion to be explored. Experiments al't' being made dally in 
explosive material, to ascertain the safest. The mine will be 
sprung next J wy or August. There are 172 pillars which 
support the rocky roof ; 8,000 borings have been made for in· 
serting explosive matter. Those in charge of the work ap· 

prehend more danger from the surging of the water than 
from the shock at the time the rock is shattered. The work 
at Flood Rock is carried on day and night. 

• •• • • 

A New E l ectric B.Uery • 

M. Cerpaux proposes a battery made of a certain num ­
ber of plates of copper and of zinc spparated by a wooden 
lath. The plate9 are plunged in sand or moist earth, and 
an eJectric current is at once prcduced . If on the earth 
chloride of sodium be poured, a very intense current is 
generated. 

• • • • • 

Steam SUee1 C.n In Phll.delphl •• 
Steam street cars are now in operation on one of the rail­

road lines in Pbil adelpb ia. The local papers state that the 
objection that horses will be frightened by the exhaust 
has not been realized , as no runaways have occurred, nor 
do the animals seem at all alarmed by the proximity of the 
machines. 

DECISIONS OF THE COURTS. 

VnUed S1.1e. Cbeul1 Cour1-- Dh.trle1 o. D •• saeb u­
se" •• 

PATeNT BHADB J'JXTUBBS . -Sl'BWABT HABTSHORN V8. J'OBN SHOBBY e' al . 
LIn equlty.-Before SHIIPLIIY. J .-Declded October term. 1875 ; to wIt, Feb. 

ruary 17, 1876 _ 1  
SHBPLEY, J .  : 
Tbls blll Is for an alleged Infringement of lett,era patent No. �,75fi, dated 

Augnlt 2'i, 1867, grantee! to Stewart Hartlborn for Improvement In sprIng 
IIxturel for Ihadel_ Thele are tbe same letters patent wblch were tbe I"b­
ject matter of litigation In Hartshorn "8. Almy, aLd Hartsborn " •. Tripp 
et al. 

DefendantB rely upon two groundl of defense : 
FIrst, tbat tbe alleged Invention of Hartsborn was not new and patent­

able at tbe date of bls original letters !latent .  
Second, tbat tbe deVices m.d , nse of  by  tbe defendants are no  Infringe­

ment of tbe plalnt,IIr'1 Invention . 
To Inltaln the defeMe of want of novelty. the defend anti relv npon evI­

dence of tbe prior existence of what Is we,l known 81 the coacb IIxture. In 
whIch a cord rs nled to 11ft the pawl and ol.engage It from the ratcbet :'r�r::i� 1;.��:
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CIted. to wnlcb It \8 only neceslary to refer to dlspole of thll branch of tbe 
defense. 

Tbe IIxture manufactured by the defendants has a spIndle wblch r�sts In 
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prOjected Into the roller, wblle tbe other end of the roller Is provided WIth 
a journal , upon wblcb It revolves f1'eely In the supporting bracket. Tbls 
:glre��

e
�J'�

o
��o:��� :u�:l��·:l�� f�cr

e
:�eY:e 

o
:�:I:l� ����j.:��t':.��� 

Ibot In such a posltton .1 to be directly ov' r the recell In the spIndle wben 
the roller II revolved . The small ball or buckshot Is Introduced Into thll 
cbamber. One edge of the reces. ln the Iplodle Is so constructed that when 
tbe ball f8111 1nto tbe recess It will be l orr ed a� alD st the side of tb. cb.m­
ber, aDd operate as a detEnt to stop the revolution of the roller when It ' s  
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chamber, wbere. wben the roller Is raplaly revolved, .he b.1I 10 beld by 
centrifugal force . 

It wlll be seen. by a comparison of this contrivance with the one de­
scribed In the Hartsborn patent, tnat I t effects ,he same result by means of 
the ball operating as a detent as Is elrected In tbe Hartshorn contrlv9nce 
by the pawl and ratchet In Hartsborn's. tbe pawl bas a tendency to fal l  
by  gravitation Into tbe notches mllCle In the periphery o f  t h e  hub, o r  wben 
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as a derentt catch , or pawl, to engage with the notch or ratchet wheuel"er 
the rotation of tbe roller. anll the u
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ratcbet has not time to fall by gravitation lOW the notch wblle tlie ratcbet 
notch 18 passing under the toe of the p"wl . In Sbo r e
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the recess In the spIndle . 
The construction of tlte claim In tbe Hartshorn p"'ent was fully given In 

the case of Hartohoru and Almy. It was tbere shown to embrace, In com· 
blnatlon with a sprlnll roller, sueb an arranllement of pawl ane! r.tcbet ,  :;�� ��ge�ai6:�::r�:� :"��Jl;.WJ�
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gage with tbe ratchet b,. cbecklng the rotation or tbe roller and , be upward 
movement of the curtain by the Simple manipulation of the sbade, morely 
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these defendants, every element of Hartsborn 's  InventIon .  opt ratlng sub­
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e manner to produce tbe same resnlt . It muot be treated 
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IMPROVED GRINDER FOR MOWERS. IMPROVED PLOW. 

nw AGRICULTURAL IBnBTIOllS. 

IMPROVED COTTON PLANTER. 

Thomas R. Wallis, Egg's Point, Mlss.-The novel feature in this 
consists in the axes of the seed cylinders (which are placed within 
a diamond-shaped harrow frame), being seoured to bars, and these 
last being attached to two standards on said frame, thus forming 

a new mode of sustaining said cylinders. 

Walter B. Grosh, Reading, Pa.-This consists of a supporting 
frame for the grinding wheel, fixed on pivots 80 as to shift readUy 
to let the stone run in ditrerent angles of the opposite edges of the 
cutters. The frame has articulations whereby the grinding wheel 
may be moved forward and backward along the edges of the cutters 
at the same time that it is rotated for grinding them. 1.'here is, be­
sides, a ne w clamp for holding the cutting bar so as to adapt the 
face of the grinding wheel to edges of ditrerent bevels. 

Robert A. J. Armstrong, Knoxville, Tenn.-This consists in a 
mold board, baving obliqne 800kets for share and point, in combi­
nation with a triangular share keyed thereto, and a bifureated 
point without fastening, but supported by the share. With this 
construction, when the lower side of the edge of theah are and 
point become worn, they can be easUy detached and reversed, 80 
that they will be self-sharpeniog, and when worn thick they can 
be easUy sharpened and tempered separately. 

IMPROVED JOINERS' BENCH VISE 

IMPROVED GRAIN DOOR. 

Joshna W. Merrlman, Welis, Minn., assignor to himself and Ben­
jamin l!'. Smith, same place.-This consists of a vertical catch bill' 
mounted at Its upper eo:ld on an eccen:ric stud of a hand lever. 
At the lower end there Is a slot working on a stud pin, the slot 
being 80 inclined that, when.the eccentric stud Is worked to raise 
and draw back or lower and push forward the upper end of the 
catch bar, the lower end will work in the same manner. The bar 
thus holds one end of the grain door by being pressed into a 
groove in the door frame, binds the door fast, and prevents it 
from shaking, and at the same time locks the door against rising. 

George H. Wheeler, Great Barrington, Mass.-In this invention, 
a jaw is fitted to slide in a plate attached to the end of the bench, 
and connected with a foot lever for closing up on the work by foot 
power. A ratchet bar is arranged in conneotlon with the lever for 
fastening it to keep the jaw closed. The jew can be opened and 
closed much quicker than when worked by a @crew, and it is al­
ways paraliel to the work and the bench. The slide Is conneoted 
to the lever by a rope. passir g over a pulley, which wUl, in prac­
tice, be mounted Oll the plate on which the jaw slides. 

IMPROVED ROTARY CHURN. 

Israel Solt, IJthopolis, O.-This Invention consists In using with 
a square churn a dasher having its blades straight on outer edges, 
concave on inner edges, and provided with concavlHlOnvex slots, 
the same being applied to cross bars. This dasher, by its inner 
concave and outer straight edge, catohes ali the cream and throws 
it to tbe center of the churn, 80 that the butter globules are forced 
back and forth through the slots and quiokly broken. 

IMPROVED COLTER. 

Kinyon W. Manwaring, Council B1ulfs, Iowa.-It is here proposed 
to mount the colter, between two right and left nut collars, on a 
shaft which revolves on end bearings in tbe yoke which attaches 
the coiter to the plow. The objects are to adjust the colter along 
the shaft readily lor wide or narrow cuts, and to arrange the 
bearings 80 as to withstand wet and exclude the dust better than 
when the coiter revolves on a stationary Shatt, as commonly 
arranged. 

IMPROVED HORSE HAY RAKE. 

Daniel D. Dunn, Greenwich, Conn.-ThiS relates to improve­
ments In horse hay rakes, by which the dllferent operations of the 
rakehead-govErning part.! may be accomplished in a simpler man­
ner. Tbe Invention consists, first, in applying the swinging rake­
head in front of the supporting axle ; secondly, In attaching the 
clearer bar ; thirdly, In combining the rakehead-operating lever 
rod and back piece with a treadle, in such a manner that the horl. 
zontal position Of the same is secured during Its motion ; and last­
ly, in the combination of the rakehead'operatlng lever rod with a 
fulcrumeli foot lever, for securing the rake in raised or lowered 
position. 

e . e . •  
BEW lIECKABICAL ABD EBGIBEERIBG IBVEBTIOn. 

IMPROVED ENVELOPE MACHINE. 

Henry D. Swift and Daniel W. Swift, Worcester, Mass., assignors 
to G. Henry Wbitcomb & Co., same place.-Tbis machine Includes 
thirteen new devices, mainly Improvements upon an apparatus 
which was the subject of a previous patent granted to the same 
inventors. The edges of the blanks rest on a raised form, and the 
blanks are removed by a gummed lifter. There is new apparatus for 
applying the gum very smoothly, for keeping the gummed flap 
separate from other parts during folding, and fl)r adju�tlog the 
mechanism to envelopes of varying thickneBl!, beside novel con­
structive details of much ingenuity, which would require the aid 
of engravings for their proper elucidation. 

IMPROVED TYPE WRITER. 

PhUander Deming, Albany, N. Y.-This relates to such an im­
provement in the type writers lately Introduced into use that the 
same may be made available for verbatim reports by a separate 
marking lever, that prints outside of the printing point of the 
common type levers, and is operated by an adjustable button at­
tacked to the space kpy. As 800n as the marker Is joined to the 
space key, it may be worked by the palm of the hand simulta­
neously with the striking of the initial key, and thereby verbatim 
reports made In stenotypic manner by means of the eimple and In­
expensive marker arrangement. 

IMPROVED MAGNETIC MACHINE. 

Jel'ome Kidder, New York clty.-This invention consists In 
hinging the support of an electrical coll ln Its relation to a galvanic 
battery in such a manner that, when the coli is turned or swung In 
one direction, the circnlt will be closed with the galvanic battery 
and when swung in the other direction, the said cirouit will be 
opened. 

IMPROVED PAINTERS' SCAFFOLD. 

Will1am Hoehn, New York oity.-This platform may be carried 
from place to place and mounted without injury to the stllfening 
brace rods. The novel feature consists in longitudinal brace rods 
that are applied by tightening screws by mpporting end Clips, and 
to laterally braced arms or stays, which are hinged to the platform 
ro fold with the rods to the under side of the same. 

IMPROVED COAL BREAKER. 

David Clark, Hazleton, Pa.-The construction of this breaker Is 
s:Ich that, shouid a snbstanoe harder than coal or slate get Into the 
breaker and break the safety devices, a roll will be thrown out of 
gear, and will remain out of gear until the damage Is repaired and 
thtl said roll again adjusted in place. 

IMPROVED WAGON JACK. 

Albert E. Van Horn, Sebewaing, Mich.-A ratchet wheel operated 
by the lifting lever has a slotted projection in which enters a pin on 
the movable bill' of the jack.  The pawl falling out, the teeth of 
the wheel hold the load at any desired position. 

IMPROVED JIG SAW. 

Peter Hughes, New York city.-This Is a novel ppring contri­
vance and an elbow foot treadle for working the saw gate, whereby 
a simple and efficient mechanism is provided for working a 
Jig saw. 

IMPROVED ROCK DRILL. 
Will1am H. Wright, Sunbury, Pa., 8ssignor to himself and John 

Wright, same place.-The object of this Invention is to provide for 
miners a drill for bortog coal and rook, that Is attached directly to 
the material to be drllled, without props or supports, and wbioh 
allows the change of drlils to suit the depth of bore hole and ma­
terial without removing the frame. A- frame is provided with sta­
tionary or adjustable prongs and a sectional screw nut with link 
for interchanging the drill. 

IMPROVED FRICTION CLUTCH. 
Edwin F. Williams, Bald Mountain, Col. Ter.-Thls invention 

oonsists of brakes which are drawn agalllSt the face of a disk 
wheel by wedgep, moved by the sliding head on a shaft, which In 
turn Is moved by levers. 

IMPRO VED PLUG TOBACCO MACHINE. 

Thomas F. Morrin, Jersey City, N. J.-This is an improved ma­
chine for pressing tobacco leaves to form plug tohaaco, splitting 
it into stripe of the required width, and cutting said strips into 
pieoes or plugs of the desirEd length. 

IMPROVED MACHINE FOR MAKING TACKLE BLOCKS. 

Frederick S. Burr, Brooklyn, N. Y.-Thls is a combination of 
apparatus whereby the sides of wood tackle blocks may be bored 
and dressed to shape, either for rope or metal hangers, automati­
cally In one machine, so as to economize largely In labor of re­
peatedly handling them. 

IMPROVED MACHINE FOR MAKING TWIST DRILLS. 

Edward S. Taber, New Bedford, Mas@.-Thls Is a machine for 
making twist drills with increasing pl�h or inclination of the 
grooves. A- spiral groove is made In the mandrel which revolves 
the blank, and advances It along the cutters which make the spiral 
or tWISt grooves. In said groove the key of the wheel which 
turns the mandrel work@, so that, as the mandrel rises along the 
key, Its rotation diminishes proportionately to the advance, and 80 
Increases the pitch of the twist. 

IMPROVED VALVE COUPLlIR FOR OIL WELLS. 

William Walker, Baldwin, Pa.-By this device, two or more 
valves may be coupled and worn out before the drawing of the 
sucker rods is reqtllred. A coupling section is screwed to the top 
of the lower plunger, which is lowered into the barrel and con­
neoW<i by a threaded top stem, with an interior threaded section 
that is 'lpplitld to the bottom part of the T ext plunger to be 
screwed to the lower section, when the reserve valve Is to be 
brought into operation. A jam nut with notches Is placed on the 
stem of the lower section, and engaged by lugs of the upper coup­
ling section to be screw�d down with the same, for conneoting 
the sections. 

e . • . • 
B EW KOUIIElIOLD ARTICLES. 

IMPROVED WASHING MACHINE. 

Leander Becker, York, Pa.-This invention relates to certain im­
provements upon the patent granted to the same inventor June 29, 
1875, and numbered 165,068 : and it consists in the particular con­
strnction of the rubber, which is made of corrugated boards fast 
ened in metallic end frames by lugs and screws, and provided with 
studs by which the rubber is supported in the oscillating frame. 

IMPROVED STEP-LADDER. 

Silas C; Blauvelt, Blauveltvllle, N. Y.-This device may be readily 
arranged for use as a step-ladder or as an ordinary ladder, and may 
be folded together for storage and transportation, and, when ad­
Justed for either purpose, will be held seourely in place. In the 
curved edge of semicircular blocks on one part are formed three 
notches, In such position as to receive a pin and lo('k the parts w­
gether. 

IMPROVED SCRURBER. 

John Deasey, Fall River, Mass.-To a scrubbing brush are at­
tached side pieces that are suppolted bT wheels. The action of a 
handle on the side pieces produces, in connection with the support­
ing wheel, considerable lever power on the brush, 80 as to press the 
same firmly on the surface to be scrubbed, and clean the same ef­
fectively. 

IMPROVED WASHING MACHINE. 

Benjamin Tarr, Evanswood, Wis.-Thls consists of an octagonal 
vessel made of slats Into which the clothes are introduced and reo 
volved in the suds box. Inside tbe vessel are several hard wood 
blocks. There is a novel arrangement for supporting the cover 
which constitutes an additional washtUb when tbrown back. 

IMPROVED PRIVY BEAT. 

Branch Tanner, Cheneyville, La,-This cons1sl:8 of an oscillating 
seat with swinging front and rear aprons, of which the front apron 
is used for watercloset purposes when the seat is swung back below 
a stationary inclined cover at the rear. 

• . • .  e 
BEW AGRICULTURAL IBVEBTIOBS. 

IMPROVED SHADE FOR HOP BOXES. 

Hiram Niles Harrington, Wilson Place, N. Y.-This Invention 
c'lnsists of the connection of the hop box by upright standards 
with adjustable shades, supported and braced 80 that the hops and 
pickers are pMtected against sun, rain, and wind. 

IMPROVED COTTON PLANTER. 

Augustus T. Hatcher, Mansfield, La.-This is an improved cot­
ton plllnter, the operating meohanism of which may be applied to 
the stock of an ordinary scooter. It combines Improved devices 
for opening a furrow to receive the seed, dropping the seed, and 
covering It. 

IMPROVF.D OX YOKE. 

Ell A. Farr, Cedar Springs, Mich.-This Invention combines with 
the main beam of a double neck yoke, a central draft staple, and 
brace rods, vertically adjustable to greater or less depth on the 
beam, to regulate hijlht of draJ't. 

IMPROVED MILK COOLER OR WARMER. 

David D. Whitaker, carthage, N. Y.-This consists of a milk pan 
set Into a rack with air space all around, whicb is cooled by zigzag 
bottom pipes and side pipes, connected to an Ice water dish above 
the pan . The whole Is covered by a oloth screen, to keep the cold 
air confined. 

IMPROVED ROOT· CUTT ING PLOW. 

John S. Swaney, Marengo, Iowa.-This plow is adapted for cut­
tiog olf the bottom and side roots of hedge, apple, and other seed­
Hnp and trees In taking them up. 

IMPROVED EXPANSION REEL FOR REAPERS 

Alfred W. Shaw, Chatham Center, Ohio.-This reel Is 110 oon­
struoted that It maT be conveniently expanded and contracted to 
work closer to and farther from the cutter bar and ground, with­
out stopping the machine and without changing the teuslon of the 
driving belt. 

IMPROVED HULLING MACHINE . 

George H. Peabody, Brooklyn, N. Y.-Tbis invention consists in 
the combination of disks, provided with alternate concaved and 
flat emery surfaces and wheels provided with alternate convexed 
and flat emery surfaces. The disks and the wheels are revolved In 
opposite directions and at dltrerent velocities, so as to rub olf the 
hnlls as the kernels pass through the machine. 

IMPROVED INSECT· DESTROYING COMPOUND. 

George Thomas John80n, PltI:8ylvania Court House, Va.-This 
invention contemplates the application of a finely divided poison 
to the leaves of the tobacco plant, in order that it may be taken by 
the insects and destroy their lives. In consists in mixing kerosene 
oU, turpentine, and sulphur, in such proportions that it will not be 
refused by the inseots, while it! elfect wiU be their certain and in­
evitable destruction. 

IMPROVED PLOW. 

Peter Q. Johnson, Hoopeston, IIl.-This invention is an Improve­
ment in the class of riding or sulky plows whose trucks are pro­
vided with a bent or oranked axle. The Improvement relates par­
ticularly to attaching the plow to a bail-shaped lever which is piv­
oted to tbe truok and raised and lowered as occasion requires. 
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IMPROVED BRONZING MACHINE. 

Christlan Landolt and Frederick Wiohser, Tell City, Ind.-Tbis 
bronzing machine consists of a flexible stencil combined with a 
sHdIng work table, bronze box, and bronzing pads, In such manner 
that the stencil rolls down and lies on the work at the same time 
that it is moved under the bronzing pads, and rises otr as the table 
is moved back to take olf the worK, when the bronze box moves 
up to the pads and supplies them. It is a simple contrivance 
whereby cards, bills, etc., may be wholly or partly bronzed. 

IMPROVBD BOTTLE STOPPER. 

Albert Freygsng, New York city, assignor to Frederic!!: Knief, 
lame place.-Tbls consists of a swinging bat! that carries at Its top 
part a stopper head with slotted vertical top plate and a recessed 
eocentric cam lever. The latter forces the stopper head down and 
retains It In the mouth of tDe bottle by its straight part bearing 
acrollS the stopper head. The lever is taken hold of by the hand, 
holding the neck of the bottle when emptying the same, and the 
stopper is thereby retained easily without any chance of dangling ' 
about the mouth of the bottle and interfering with the pouring 
out of the contents. 

IMPROYED BOTTLE STOPPER. 

Adolph Luthy, New York city.-This is a stopper applled by the 
neok band, and made of one piece of rubber, extending from the 
neck band to and over the mouth of the bottle, so that the swing­
ina yoke with loose sleeve, fitting in a top «loove of the stopper, 
readily closes and opens the same. 

IMPROVED BURIAL CASE. 

Oscar J. Case and Edwin R. Rloharason, A.uburn, N. Y.-An Im­
proved glass burial case has the lid made In two sections, which 
are secured by side Ings and pins to guide projections at the out­
side of the case. The handles or knobs are made in one piece with 
the sides. 

IMPROVED SHIRT. 

William H. H. Tracy, Troy, N. Y., assignor to himself an_ Fred­
erick Spaulding, same place.-This shirt is 80 constructed that the 
parts of the bosom will not be drawn out of position and shape 
by the working of the side parts of the front. The bosom is left 
free at its side edges, but atta(lhed to the body at the top and bot­
tom edges and along the central line. 

IMPROVED 8HIRT. 

Morris Popper, New York city.-This Invention proposes to fur­
nish partly made sh\rUI, In which the parts that require sklll In 
putting them together shall be properly; sewn, whlle the long 
seams of the sides and sleeves, that require no partlcuiar skill, 
shall be left un8ewn. The sleeves are to be without culfs, so that 
they may be cut to the length required for the arms of the wearer. 

IMPROVED MIDDLINGS PURIFIER. 

Edwin N. Lapham and Joseph Lapham, Peru, N. Y.-A hollow 
trunk, which stands nearly upright, has stationary beaters extend­
ing across and located in groups along the upper portion. The 
lower side has passages for the escape of the mlddliogs into a spout 
for conducting them away, the passages being regulated by valves. 
The trunk bends over into a horizontal portion, in which are otker 
stationary beater@, and below them is a hopper for returns. From 
the inlet the middlings are blown up along the trunk against the 
beaters by a fan, the light particles being separated and carried 
olf to the bran bin, while the heavier portions fall through the 
valves, and the returns go back to be worked over again. 

IMPROVED NECKTIE HOLDER. 

Max Rubin, Brooklyn, E. D., N. Y.-To the inner side of the 
tie is secured a metalliC plate, whloh ha- A. transverse slot formed 
in it. One end of the slot is made lbrge eoough to receive the 
head of the stud or button of the shirt neck band. The middle 
part of the slot is made 01 only sufficient width for the stem of 
the stud to pass tbrough. Tbe other end of the slot is made wider, 
but not wide enough for the head of the stud to pass throngh. A­
piece of elastio Is interposed between the plate and the tie to hold 
the head of the stud pressed against the Inner side of tbe plate, 
and keep it from sUding. 

STICK FOR DIPPING STAMENS FOR ARTIFICIAL FLOWERS. 

Ambrose Giraudat, Neuvy(Norwood P. O.), N. J.-The two parts 
of the sticks are made of the usual size. To the end of the lower 
part is attacbed a hook, wbich enters and fits into a slot In the end 
of the other part to lock the said ends together. Through trans­
verse holes are passed strips of spring metal, the ends of which are 
bent upward so as to lock the two parts. To the face of one part, 
near its side edges, and to the face of the other part, at Its center, 
are attached cords, to hold the threads securely. With this con-. 
struction, the stick can be readily and qnlckly applied to the"'" 
threads, and wUi hold them securely while being dipped In the 
paste. 

lMPROVED APRON. 

Joseph Malon." Great Falts, N. H., assignor to hiDlSelf and 
Frank Malonzo, same place.-This consists of a sheet of patent 
leather, constructed in the form of an apron, but contracted in 
the portion to Ot the waist by gore slits cut In It and Bewn np. A­
waist band 18 attached so as to serve for a holder for tbe weaver's 
shears and reed hooks. The device is deslllnEd to protect the 
clothes of the weaver from the wear of the front beam. 
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Tile CIIarge fur Imertfon undm" thv! Mad V! One IJol,. 
Ia.r II Line. 11 the Notica exceed Fotw Liml, One 
DoUM and a Half per Ltne will be � 

.AgrIcultural Implements and Industrial Maohin­
e" for Export & Domeltlc Ule . R.H. AlIen & Co • •  N.Y.  

Manufaoturers of Clroular Saw Mills, please send 
DellCrlptloD and Price List to JOI. Mlnchener, Troy,Ala. 

Wanted-8mall olean iron oastlnll'8. Makers,send 
addre_, Box S, No. leo Ea.t 48th St. ,  New Y ork. 

For Sale-Two Hydraullo Presaea, with double 
power pumps, new ; 12 In. ram,S ft. 11ft, clear space 8 ft •• 

platen 48I�. Also three new Power Elevators, Mer-
. rick's  make, below cest. Jobn Howard, No. 17,0 Rit­

tenhouse St .. Pbl1adelpbla, Pa. 

For Sale,oheap-The Pneumatio Maohinery used 
In Sinking Pieri at Sontb St. Bridge : Compre •• or, En­
glne,:Knowle. Pump, Receiver, Gauges,&c . •  all perfect 
and complete. Address F .  W .Getz.420 Library St.Phlla. 

For Sale-Half or whole Interest in a manufao­
turing bu.lne •• (patented) , together with the machin­
ery. Addrc •• G. P. T . ,  Box 71, Baltimore, Md. 

Steam Englnes-25 per oent extra power or sav­
ng In fuel, gnaranteed, by applying the R.S. Condenser. 

T.  Sault. Consult'g Eng'r, Gen'l Agt, . New Haven, Ct. 

Wanted-An exoluslve A genoy for the Bale of a 
llrot cia •• patented article or machine of practical utll­
ty. Addre •• H. C. Goodrich. 205 State St. , Chlcago,l1l . 

.,Wantfd-To Manufaoture on Royalty or Buy a 
good and cheap Corn Sheller. Addre •• Girdwood & 
McLellan. A.hvl11e, N. C .  

Leather and Bubber Belting, Paoklng and Hose. 
Greene, T weed & Co .• 18 Park Place, New York. 

Wanted-A small maoblne tbat will. by touoh, 
register, one at a time, the number of articles handled. 
Addle •• Edwin A. Simonds, ErIe, Pa. 

For Sale-Eoglne 2Ox86, one 16 ft. Engine Lathe, 
one large Blower, four dank Engines, two Steam 
Pnmps. Bull & Co.,  Indianapolis, Ind. 

The Bastet Magnetlo Eoglne for runnlnlf Sewing 
Machln�., Latbe., Pllmps, Organs, or any llght Machin­
ery, 1-32 to � horae power. Agent! wanted Ad_s, 
with ltamp, 1118 Chestnut St , Phlladelpbla, Pa. 

Wanted-A few good Machinists ; must be first 
claos performer. on tollowing Instruments, viz. : E lIat 
Cornet, E lIat Clarlonette, E 1Iat Tuba. Bnare Drum. 
Addrels H. B. Smith, Smltbvllle, Burl. Co. , N. J .  

Wanted-Manufacturer ot Iron Toola o r  Steam 
Engine., to take part of Salesroom with a long eltab­
I.hed IIrm In tbls city. Expenses light. Addless H . , 

P. O .  Box 4779, New York City. 

Sure Cure tor Slipping Belts-Sutton's Patent 
Pulley Cover \I warrauted to deuble the power ot any 
pulley. Clrcularo Free. Agenta Wanted. John W .  

Sutton, 95 Liberty S t  , New York. 

Soroll Saw Blades, best quality, made to order, 
and Sbeet Steel cut to pattern, by A. Coata, 108 Hester 
St., New York City. Send for List. 

Hotohklss Air Spring Forge Hammer, best in the 
market. Price. low. D. Friable & Co.,  New Haven,Ct. 

For Sale-At a great Bargeln, Grain Elevator, 
Hay Prell, and Warehous., all In e"cellent repair and 
good location. Addles. C.A.G1eckler,Farmlngton,Iowa. 

Machinlet'8 Tools, aeoond hand, whlob must be 
sold In order to close up an old partnership . For pam­
phlet, giving tull description ot each tool, addre.. Step. 
toe, McFarlan & Co . ,  214 West 2nd St. ,  Clnclnnatl, Oblo. 

Baxter Wrenohes fit peculiar corners. Prices 
reduced . Greene. Tweed & Co. ,  18 Park Place, N. Y .  

Th e  French Files o t  Llmet & Co. have the en­
dorsement of many of the leading machine makero of 
America. NOllce .amples ln Macblnery Hall, Centennial 
Exposition. Bomer Foot & Co., Sole Alents, 22 Platt 
St . ,  New York. 

Vertical Tubular Boilers, all sizes. Send tor 
price list. Levegrove & Co .. PhUadelphla, Pa. 

Oentennial Exhibitors, buy your Bel� In Phil­
adelphia, trom C. W. Arn" 148 Nortb 3d St. ,  and Ave 
freight and trouble. Satlstactlon gnaranteed. 

Wanted-Charge ot Weaving Department, Cot­
ton or Satlnet, by .. practical, experienced mao. Ad. 
dless A. B. C. ,  P. O. Drawer No. 5,  Greenville, N. H. 

Wanted-TUbular Cond,:nser. Boston P. O., 8896. 
Trade Marks In England.-By a recent amend­

ment of the Engllsb laws respectlog Trade Marks. cltl· 
zens ot the United States may obtlln protection In 
Great Brltdn a. readily as In this conntry, and at about 
the Ame COlt. All tbe nece.aary papero prepared at 
this Olllce. For fnrther Information, addrell Munu & 
Co •• S7 Park Row, New York city. 

Gas and Water Pipe, Wrought Iron. Send for 
prices toO Buley. Farrell & Co. ,  Plttsbnrgh, Pa. 

Shingles and Heading Sawing Machine. See ad­
vertisement ot Trevor '" Co. ,Lockport, N, Y. 
Solid 'BIneryVuloanlte Wheel&-The SoHdOrlglnal 

Emery Wheel-other ltInda Imitations and interior. Cau. 
tlon-our name II ,tamped In fUll on all our best Stand­
ard Beltlnl, Pac1l:lng, and Bose. Buy that only. The 
oest II the cneapelt. New York Beltlog and Pac1l:lng 
Companv. S7 and 88 Park Bow. New York. 

Steel Ca.st1ng8, from one lb. to five thousand IbB. 
IBvalnable for atreogth and dorabl1lty. Clrenlan tree. 
Plttaburllb Steel Caatlnll Co .. Plttaburllh. Pa, 

LInen Hose tor FaotorieB-t, 1�, 2 & � inoh. 
At lowest rates. Greene. Tweed & Co ., 18 Park Place. 

For beet Preaaea, Die., and limit Can ToolII, BI1fI8 
& Wutlama. cor. ot f'!ymouth and Jay, Broo1l:\yn, N. Y. 

For SoUd Wrought-Iron Beams, eta., _ adver­
tllement. Addre .. Unlon Iron KUla. Plttaburah, Pa • • 

tor IIthograpb , ok 
Hotohld88 & Ball, Meriden, Oonn., Foundrymen 

and workers ot Iheet mell,a!. FIne Gray Iron Caatlnp 
to order. Job work aoUelted. 

Amerloan MetaUne 00., 81 Wr.mm at., N.Y. Ctty. 
For Solid 'BInery Wheels and Machinery, send to 

She Unlon Stonl Co., Boaten, M_. ,  tor clrenlar. 
Hydraullo P.- and JaokI, new and aeoond 

band. Lathes and Macblnery tor PoUlhlna and BnlIIna 
Metall. B. Lyon, 410 Grand Street, New York. 

Spinn1ng RIngs ot a Superior QuaHty-Wbitlnl-
ville SpiDlllDa .RIng Co •• Whitinsville.  M_ ' 

Vor beet Bolt Cutter, at IP'e&tlJ reduced prfoea, 
1dre.1 H. B. Brown It co .• New Haven COIUI. 
Diamond Toola--J'. DlokInIon, M NlIIIIIBu at., N.Y. 
Patent Soroll and Band SaW'll, beet and oheapest 

nUle. Cordesman, Egan & Co. ,  CinCinnati, Oblo. 
The Original Skinner Portable Engine (Im­

proved), 2 to 8 H.P. L. G. SldlUler. Brie. Pa. 
Second hand Iron Working Tools for Sale. For 

lilt, apply to New lIaven M'f'g Co . ,  New Haven, Conn. 
Our new catalogue ot drawing materials will be 

lent on receipt of lOc. Add. Kedel & Elser, New York. 
Tem.plell and Oiloane. Draper, Hopedale, Ma-. 

Jtitltifit �mtritllU. [MAY 6,  1876. 
'II Frult-can Tools,lI'erraonte W'ks,Bridgeton,N.3 • 

For Best Band and Scroll Saws, Universal Wood 
Workers, Planing and Matching Machines, addre .. Ben­
tel, Margedant & Co . ,  Hamilton, Ohio. 

Wind Mill Rights Cheap-One county in each 
State to give for Introducing the milt. 1"or term., &c . ,  
addle •• E .  S .  Smith, Good Hope, Ill . 

Wanted-Addre8ll of lIakers of Papler MaoM 
Cetllng.. Addre •• J .  PumeJee, Des Moine., Iowa. 

Comer Cutting Machine, Chooolate MIU, Bolt 
Cutter, Letter PreIS and Stand-all at Bargains. A. B. 
Cobu, 197 Water St .. New York.. 

Hamilton Rubber Works, Trenton, N. J , Manu­
tacturers of l{ pavement Ho.e, and auy 81ze, al.o Belt­
Ing, Packing, Car Springe, and BUDber tor Mechanlcal 
u.e. Send tor price lI.t. 

any way ot ltopplng the leak without having tbe 
boiler patched ? A. Oement may be used. See p. 
331, vol. 32. The best plan Ie to patoh the boiler. 

(11) F. L. asks : What is the safe working 
pre&8ure for a boiler made ot wrought iron gas 
pipe, o! 2 inohes internal diameter ?  A. You can 
carry 100 Ib8. per square Inoh. 

(12) G. C. W. asks : Will white lead harden 
under water? A. No. 

(13) A. asks ; 1. W ill copper, when melted, 
flow as freely as lead ? A. No. 2. Will copper 
give as geod an impression of the mold as lead ? 
A. No. 3. Will a blaok lead oruclble stand 8u1!1-
clent heat to melt oopper ? '  A. Yes. 

(14) W. M. B. asks : Would the wear from 
friotlon on a pulley be greater In UBlng a wire 

(27) A. L. askl! : Bow can I vulcanize caout 
ohouc ' A. Parkes' method 18 now I!enerally 
adopted. The caoutchouo 18 Immerred in a mix­
ture of 80 parts of blsuJpbide ot carbon and 1 
part ot ohloride ot sulphur. It Ie next placed in 
a room beated to 700 Fah. ; and "hen all tbe sul­
phide of carbon has been volatilized, the pl'OCelll 
Is 80 far oomplete tbat it Ie only requlldte to boll 
the material In a soluti08 of about 18 OZ8. ot 1lBW!­
tio pota88B to 2 gallons ot water, the vuicaniEd 
caoutobouc being next washed to remove exoess 
ot allrali. 

(28) C. S. A.. asks : Please explain how the 
jetties at the mouth ot the Mleail!81ppi river are 
made. A. See p _ ll73, Vol. 32 • 

Are they now at work on the tunnel between 
New York and 'Jersey City ? A. Yes. 

l band than with a leather belt ? A. Yes. ..a 1£.5 (15) F. D. L. asks : II! there any flux, weld-

We have some glasaea that were dipped into wa­
ter with milk on them ; the hot water seemed to 
set the milk, leaving a milky 8taln on the 1!'18881l'1!1, 
that we cannot wash otr. How can we make the 
glas_ look olear agaln ? A. Try a little common ' 
wasbing soda. 

� Ing oompound, or means wbereby a steel faoe can 

C.'ffR.willftnd that celluloid Is a substance be united to the jawa ot a cast iron vlae by putting 
sultable for his purpose. See p. 23, vol. sa.-C. H. tbe steel In the mold, and pouring tbereon molten 
D. will find a good description of soluble 11'1888 on Iron ? A. Steel faces are welded to cast Iron in the 
p. U8, vol. 33 -F. H. will lind a description ot the way you mention, without the employment ot 
transfer fluid, fortranit'errinl!' engravings to wood, any flux. 
eto., on p. 138, vol. 3O.-M. M. will lind directions (16} W. S. F. asks : Is there any other way 
for preserving natural flowers on p. 204, vol. 28.- ot maklDg steel name 8tamps tban with a ohlael ? 
F. L. W. will find directions tor stufllng bird8 on A. We know ot no way otmakiDg them Bave with 
p. 250, vol. 8O.-B. W. B. will lind direotioDB for obiael8 and flies, but they oould no doubt be 
setting oarrIage axles in tbls ISllUe.-N. D. will stamped with suitable dies. 

How i8 dry steam made ? A. By using a well 
constructed bolier or a superhEater. 

(29) D. R. asks : 1. In tinning brass, which 
IS the be8t method, by Grl'am of tartar bolling or 
by protoxide of tin solution ? A. The oream of 
tartar metbod Is In more general use. 2. What is 
the time required to do It ? A. It varies from 10 
minutes to half an bour, and scmetlmes lODger. 
3. In polishing emooth sheet bra88 to a high finish, 
how shall I prepare my wooden wheel atter tbe 
leather Is applied to the rim ? A. Glue emery to 
tbe outtlng wheel : and tor polishing, use a brush 
wheel and a rag butr to 1Ini8h with. 

find a recipe for hydroftuorlo acid, tor embo88ing (17) H. D. S. S. asks : Is there a machine glass, on p. 200, vol. 33.-M. G. will lind an explan sbop in the country that bas the capacity of ation ot the dltrerenoe between the hlghts of the building two locomotives a day ? A. We know ot tides in dltrerent localities on p. 66, 'vol. 28.-D. W. none. 
G. will llnd a tormula tor safety valves olfp 10'7. 
't'OL Bl.-A. B. F. will find a description ot a Bun­
leD burner on p. 887, vol. 33.-N. S. will find direc­
tions for maldng a sun dial on p. 409,vol. 29.-F. W. 
D. will find directions tor silverplatlng without a 
battery on p. 408, vol. In. For a similar gold pla­
tillg, _ p. ll8, vol. 33. For silverplating with a 
battery, see p. l33, vol. 'IO.--cG. G. will find a'good 
recipe tor black Ink on p. 82, vol. 33.-J. F. A. can 
oaaebarden hia 8teel OBms by the metbod described 
on p. &9, vol. 31.-M. S. OBn prevent an aooumula­
tion ot rust on hla maohinery by following the di­
rections on p. 1811, vol. 33.-W. E. D. will find a 
good recipe tor gold lacquer on p. 240, vol. Mo­
A. S" J. H. T., A. J. W., Jr., J. MoC., E. G. P. , A.L., 

W. H., and J.  K., who a@k U8 to recommend boob 
on industrial and sclenti1lo subjeets,lbould address 
tbe book8ellers who advertlae in our OOIUIIIDI, all 
ot whom are trustworihy 1Irms, tor oatalOifUes. 

(1) P. M. H. A.. K. asks : How many hortle 
power will it take to run a 60 Inoh oIroular saw 
through a 2 feet log ot hemlook. or oak ?  A. Or­
dinarily about lO horae power to every 1 Inoh of 
feed in eacb revolution ot the saw. In order to 
give anything like a correct estimate, the amount 
ot feed to each revolution, the number ot teeth, 
and speed ot the BaW 8hould be given. Sixty Inoh 
saW8 are run to out all tbe way from 5,000 to 40,000 
teet of oak and bemlook per day.-J. E. E., ot Fa. 

(2) A. B. W. asks : 1. Of '!'Vhat size and of 
what lI:ind of 1f1881 should a lens be to take a pho­
tOirapb 2 feet aquare, the object to be about 18 to 
!II feet from the rlalB, and tbe focal dletanoe 2 or 3 
feet ? A. You should bave a pbotographio view 
camera of 2 teet focal length. The 8Ize of the 
11'1888 may be two or three inohes diameter. B. 
Could suoh a photograph be taken easily ? A... Not 
very. 8. Please give me a prooeaa tor taking neg­
atives on glasll. A. Consult some text book on 
phototlraphy. 

(3) F. F. says : 1 see in the SCIElOITIFIC 
AlIERICAN SUPPJ:.dCJONT mention ot a meteor 
whioh passed near Boston on February 5. The a� 
tiole Bays that, " alter traversing a path whloh 
oon8umed a second in time," it gradually 8lack­
ened 8peed, and ftnally became moUonle88. At 
the speed at whloh it must have beeR moving, 
how could it have become motionless ? A. Tbe 
lIrtiole says that the meteor moved from east to 
south, wbioh implies a obange in Its line of motion, 
so that, when the direotlon was in the line of slgbt, 
It became motionless to the observer. This was 
probably caused by the body being defteoted by 
the realetsnoo ot our atmosphere. 

(4) N. A.. E. asks : How OBn I use crayonl! 
on drawing paper without leaving streaks ? A. 
An even tint can be produced by u.sIng the tip of 
the linger, or a 8Dlall pointed piece of indla rub , 
ber, or a paper or leather stump, to be bought of a 
dealer in drawing materiala. 

(1')) x. Y. Z. askl! : What are coprolites ? 
A. They are the to881l excrements of extinct ani­
mals, and are found in Immense beds in some 
countries. They are valuable as manure. 

(6) H. T. as\[s : Is it possible that a direct­
acting 8team pump can work with a variable out­
otr so tbat the steam expands down to 15 1bs. ? A. 
We know of no direct aotlng pump having a vari­
able out-olf. 

(7) J. W. asks : 1. Will a cupola 6 inches 
in diameter be large enough to melt and run into 
one pieoe !ll Ibs. of Od8t Iron ? A. No. 2. What la 
the largest amount It will run Into one piece ? A. 
It mlgbt run 10 Ibs. B. Tbe bottom of the 0081 and 
Iron door Is B teet 2 Inohes above the bottom ot 
the oupola; Is thia hlght 8uftlolent? A. Yes, for 
the diameter of tbe cupola. 

(8) G. W. c. asks : 1. Is there such a thing 
as a drill for drilling square boles ? A. No. 2,. Is 
tbere any probability of one being invented ? A. 
No. 

(9; C. S. C. asks : 1. Is tool steel the 'beet 
tor making tunln. torks ? A. Yes. 2. What tem­
per Ie required ? A. Temper it to a blue. 

What grade ot sott Iron is beet tor electro-mllll'" 
nets? A. Ulater or Norway Iron Is best. 

(10) B. S. \!&ys : I have a portable engine� 
an;i the boUer Ie oracked. The crack Is ab<!ut two 
inohes long : It Is 81tuated just above the grates, 
near the mud valve, and it leaks sl1&'htly. Is tbe:e 

(18) P. E. L. asks : Can cone friction coup 
lings be used on a shatt running at 140 revolutions 
per minute, transmitting ' 80 horse power, one 
part ot the ooupllng to bave a lever attached to 
tbrow the 8Bme in and out ot gear while running ? 
A. Yes. Friotion pnlleys wlll answer the purpose 
well. 

(19) W. H. C. aeks : By what process may 
cast steel be annealed so that it can be easily cut 
with a ohlsel ? A. Heat It 810wly to a oherry red, 
and let It 0001 otr, well covered with slaked lime. 

(20) J. S. M. asks : 1. 18 the pump on an 
engine to force the water into the boiler ? A... Yes. 
Where is It generally situated ? A. BesIde the 
boiler. 2. By what means Ie it worked ? A. By 
an eooentrlo, oam, or orank. 

�21) E. G. ask!! : How can I keep cider 
sweet tor the market ? A. It after tbe llrst rack­
ing the fermentation still oontlnues, It is better 
tbat the operation should be repeated as often as 
any scum rIaes to the 8urtace. Tbe final raoll:ing 
8hould be performed In tine weather. When the 
bottles are filled they should be set by, uncorked, 
until mornlng,when tbe oorks must be driven In 
tlgbtly, and secured by wire and melted rosin or 
any Blmller substanoe. 

(22) B. asks : What is the belt method of 
OBlolnJng borax ? A. Put it in a OBpaclOUS cast 
Iron pan over a moderate tire. 

(30) J. M. aske : 1. How much incline per 
foot sbould an eleotro-copper plate bave to insure 
8uocess In arresting very fine gold dust ? A. Am· 
alpmated oopper plates, set in sluices tor obtain­
Ing very fine gold, are put at an InoUne ot from 1 
to 1� inohes per teet. 2. Do strata of red IIBn d 
found in aluminum or modi1led drift generally 
oontaln gold dust ? A. We believe so. 

(31) W. J. G. aeks : 1. Does it make any 
ditrerenoe In the expansion and contraotion ot 
mercury, In a thermometer, whether tbe tube la 
sealed or not ? A. Yes. 2. How can I regulate au­
tomatically tbe heat in a olose box, so tbat l oan 
aeoure a oertaln temperature? A. It can be done 
by heating the box with steam or water at a fixed 
temperature. 

(32) R. C. asks : At how many revolutioll8 
per minute oould I run with perfeot safety a 
gnndstone 6 feet In diameter and 8 1nobes wide on 
the faoe ? A. It would not be well to run the 
stone taster than 75 or 60 revolutions per minute. 
Tbi8 la on t be supposition that the 8tone Ie aa 
strong as a buUt-up mUlstone. 

(33) J. G. R. eays : I have an engine of 1 
inoh oylindt'r and � Inohes stroke, and want to 
build for It a boUer whloh will make steam rapid­
ly and whloh will stand about 25 to 30 Ibs. pr688-
ure. Of what size, material, and torm sbould it 
be ? A. Make a oyliodrical boUer 10 Inohee In di­
ameter and 2 tt'et long. Copper Is a good material; (23) F. B. M. asks : How can white lead it shouid be about n ot an inoh thlok, with heads paint be made from old lead pipe ' A... Roll the trom � to % inch thiok. lead out into a thin sheet and plaoe it In an earth-

en pot with a little vlnt'l8ar in the bottom. Tben (34) M. E. J. asks ; Supposing a ball of im 
bury the pot In termentlng 8t1\ble dung or spent mense weight to be rolled around on the surface 
tan bark. The acetic Bold ot the vlnt'l8ar ooerodes of the earth, would It atreot the Ot'nter ot gravity ?  
th e  metal, tOrming a auperftclal ooatlng of acetate If It did, suppose a ball of the same Wellfht could 
01 lead. The OBrbonlo acid set tree by the decom- be fired from a cannon around tbe earth without 
poaIDg vegetable matter :l1splaoes tbe aoetlo acid, touohlng the surfaoe, would that atreot the center 
combining with the lead and tormlng the carbon- of gravity In the same way? A. Tbe etrect you 
ate (white lead). The aoetio aold thus releaaed at- mention would be produced In both ca�e!. 
taoks more metal, whlch Is again carbonized, and (35) J. M. Y. asks :  At what speed should 
thus, with a small obarge ot vinegar, the opera- water move In a draft tube under a water wheel tlon la continued a longtime, and a Illllte quantity to give the most power to the wheel ? A. It tou 
of lead ohanged Into CArbonate. make the dratt tube with the same area of supply, 

What is the welgbt ot a medium-lliaed looomo- and allow it to dip Into the water a few Inobes at 
tlve ? A. About 30 tuna, wltb the tender. tbe bottom, rou will bave a satl8taotory arranre-

(24) J. C. R. ask!! : How OBD I mold chalk T ment, provided the tube 18 airtirbt. It Ie very im­
A. Ground chalk, It moistened with a little gnm portant to attend to the latter point. 
water, may be pressed Into a mold In a oompaot (36) J. F. B. asks : 1. Can water be raised 
mass, by mean8 ot hydraullo pressure. 10 teet hillb by a wh.eel 10 inobes In diameter, a 

inohes wide, the floats being fastened on a square (25) G. M. Jr. , asks : What 111 the process shaft ? A. You will have no trouble In raielng the ot maldng deodorized aloobol er cologne spirit water to that blgbt, with 100 to 150 revolutions a from oommon aloohol ? A. Aloohol employed in minute. 2. What should be the elze of the pipe perfumery 8hould be free from all smell of tusel In w hiob It I" to be raised ? A. A.. two Inoh pipe or other oils. Atwood'8 (patent) aloobol la de- will answer very wen. odorlzed by distillation over permanganate ot po-
tasaa. Spirit ot wine, brandy,and aloohol distilled (37) C. D. B. asks : If I let steam into a 
over soap lose their empyreumatlo odor and tsste vesEel ot boiler plate, 2 feet in diameter and 8 
entirely. At about 2150 Fah., the soap retains nei- feet 10Dg, to the pressure ot 100 Ibs. to the equare 
ther alcohol nor wood spirit. The empyreumatio inob, bow long will it take for tbe eame to lose Its 
011 whioh remains in oomblnation with the soap pressure? A. If the air surrounding tbe boiler 18 
whloh forms tbe residuum of the distillation, Ie 8till, tbe radiation will take plaoe at tbe rate of be­
carried otr at a blgher temperature by the watery tween 3 and . units ot heat per bour for eaoh de­
vapor, whloh Is formed during a aeoond distillation, gree of ditreren06 between inside and outside 
the produot ot whloh la a 808p tree from empy- temperatures. 
reum&, and la ftt to be used agaIn tor 81m1lar pur- (38) S. P. S. aslrl! : 1. How high may I poses. The concentration ot the alcohol lnoreaaes carry the water In a boUer constructed with 8n In­in thl8 0peratlon more than when the I!OBP Ie not elde oRl!e, without danger ot flllinif the Inside case? employed, because thla oompound retalne the wa- I wl8h to generate 8teem at the rate of 1 oublo ter, and the aloobolio vapors whioh P88II over are foot per minute for eaoh linear foot of the boller, more oonoentrated. Thirty-three pound8 of soap and the water is 8 or 7 iI::cbee wide at tbe water are enough tor one hundred gallons of empyreu- line. Will the water collect In the 8team room to matte brandy; and direct experiment has shown any great extent If the water Hne 18 kept 4 Inchee that, under the most favorable clrouJD8tanoes, the below tbe top ot the case ?  A. You wlll bave to aosp can retain 20 per oent ot empyreumatio oil. make Eome experlment8 to determine this matter The soap employed 8houid oontain no pot888a ;  it deftnltely. We Imlllline, however, that you will should be hard or soda 8cap, and ouaht to be oom- lind it neoeaaary to carry the water at least 8 incb­pletely tree from any exOf!l!8 ot fatty acids or es below the top of the case. 2. We bave an en­fluids, otherwise It may render the product rancid glne whloh runs at lllO revolutions per minute, or Impure. Common soap, made with soda and with a fly wheel 8 feet In diameter, tbe rim being olelne, has satlsfted all tbe conditions in praotioe. H Inohes wide and � thick at edges, and 1� Inobes It this soap i8 employed, it Ie better to add a little thlok In the middle. We need to stop it some soda durlng tbe llrat di8tillation. times quiokly, and as the bottom ot the wbeel Is 

(26) C. A.. askll : 1. Would a horizontal en· elose to the ground, I propose to use a brake. 
gine 2x8 inohes propel a boat, large enough for 2 What pI_ure la it safe to put upon the wbeel ? 
persons, up stream ? A. You could usetbla engine A. You will probably find It safe to apply preBI­
in a boat !II feet long. 2. What llze ot boiler would ure equal to the ten810n ot a belt on the fly wbeel 
8he want ? A. Make one � feet in diameter and when the engine ia doing its greatest amount ot 
• feet high. 3. What speed would the make ? A. · work, and thIs will be more than su:fllolent for 
Pr9bably 6 or e miles an hoUl'. Tour purpose. 
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Ititutifi t �mtri tau. 
(39) C. S. P. uks : 1. What size of boat, 

rlbless pattem, will be large enough to carry a or 
15 persons? A. Make it ao feet long and 6� teet 
wide. 2. What size of boller 18 necessary for an 
engine 'x8 Inches? A. Make a boner 8 feet In di­
ameter and ' feet high. 8. What Blze and pitch of 
propeller will be neoeBBary to run the boat as fast 
as possible ? A. Propeller � feet in diameter 
and of 8� feet pitch. 

until a precipitate begins to form. Heat gently : (63) C. A. K. says, in answer to R. I. C. 's 
for 80me time, Illter, and allow to 0001. It 18 then I query as to power for grinding : I have run two 
ready for use. pairs of M inch burrs with an engine of 25 horse 

are tbus fitted, you will find nothing better than 
white lead and linseed 011, made as thiok as It can 
bl' applied Illoely. 

(52) I. F. F. asks : 1. Which is the deepest power, grindlng 100 bushels per day of 10 bours 
well In tbe world ? A. The brine well at Ki8Blngen. (80 busbels corn and � wbeat). The speed of 
in Bavaria, Is 2,000 feet deep. We believe there 18 engine was 150 revolutions, tbat of burrs, l09. 
one In Paris nearly 3,000 feet in depth. Perhaps (64.) D. J. F. says, in reply to R T. C ,  who 
80me of our readers oan tell us 8f deeper onee. 2. asks how much wheat should a '  foot stone grind 
can water be taken out of a well 20 yards deep by In a day : A ' foot stone In good order, properly 
any other way than by steam, wind, animal, hand, dressed and furrowed, should only grind from 10 to 
or other power ? A. No. Some kind of power 12 bushels per hour, and do first class work. You 
be required. can grind from IS to U bushels per hour If yOI1 

(71) E. D. P. says, in reply to M. J M . 's 
question In regard to �ett1ng tblmble skelns : Draw 
a 11ne,A,through the center of a:zle ; measure back 
from shoulder one half tbe hlgbt of whEel : tbm 
mark the dish of wheel, B :  about the oenter line 

(53) M. H. K. says : We recently melted want to, but you cannot do good work at this 
80me sllver, using muriate of ammonia and born paoe. 

(4.0) T. K. G. asks : 1. Will a simple coil of 
pipe do for a superbeater ? A. Yes. 2. can there 
be any joints In the same, either of malleable or 
cast Iron, without the dllferenoe In expansion 
caUSing a leakage of steam? A. We think that 
such joints might be made tight. 3. Is a check 
valve necesaary between the boller and super­
heater to prevent tbe return thereto of the supel'­
heated steaDl, In case the fiow of steam at the out­
let was ohecked or retarded ? A. Some kind of 
valve is requlred. ,. Why 18 there no ecoDomy 
In fuel In distilling In vacuo? A. There might be 
80me trlfilng economy It the cost of maintaining 
the VBOuum were not counted; but It would be 
very slight, as the diminution In the total heat of 
evaporation would be very little. 

as fiux. On taking out the ingot it usually shows (65) R. A. says, in solution of the problem 
a granulated surface, similar to that frequently of constructlDg a perfect Bquare with compasses, 
seen on zinc-coated articles. In tbls case tbe sur- wltbout the aid of any other Instrument : Tb18 Is 
faoe showed (under a glass) fine cracks following in the rigid sense, Impossible, as a square is a flg­
tbe lines of the granulations. Please e:zplaln botb ure bounded by right lines. The solution by W. 
granulated appeuanoe and oracks. A. The fis- B.D. (who assumes a line, though he omits it in the 
sures were probably caused either by some Impurl- diagram) only determines tbe points through 
tles in the fiuxes employed or QontaminatlonB in tbe which (or to whicb) the lines should be drawn, 
metal. When sUver 18 tused, it absorbs oxygen but tbey cannot be drawn with compasses. But 
from the air, which Is again 11berated on cooling. the solution 18 faulty, for he cannot measure balf 

from tbls mark, draw line, C, cr080lng oenter line 
at shoulder, and extend to point of skein, wblch 
will give you oenter of skein. Half tbe diameter 
of @keln bflow Ibis line will give side of skEin at 
butt and point. 

(41) W. G. says : I have a steam pump with 
a 22 Inch cylinder, 700 feet underground, and I am 
obliged to carry tbe exhaust steam to the surface. 
Of what size should the exhall8t pipe be 80 as not 
to have any back action on the engine ? A. The 
exhaust pipe should have an area at least as large 
as the exhaust port of the engine. 2. What Is the 
cheapest and best material to make It of ? A. 
Make It of galvanized Iron. 

k H h 
. an arc with compasses alone : he only gueases at (54) C. J. A. as s :  ow muc varlabon 

It. Tbe followln� 8OIution Is subject only to the 

(72) J. E. T. says, in answer to the query 
as to the side of the largest cube that can be cut 
from a ball 12 Incbes In diameter : It Is evident 
that the longest po88lble diagonal of tbe cube 18 12 
Inches. Now the @quare of the lolllfeet diagonal of 
a cube is equal to tbree times the square of either 
side; therefore the square of dlagonal=1«, wblch 
divided by 8 gives {S. Tbe square root of {8= 
6'9282+ =Blde of square. [This answer 18 correct. 
A.. I. F. and J. D. E. have sent similar replies. L. 

would the sixteenth of an Inch at the muzzle of a -
rifle make In the filght of a ball,over 1,000 yards of 
ground, supposing the gun to shoot correctly,there 
being no wind to vary the ball in its flight ? A. 
Length of gun from breech to muzzle, In feet : :  
8,000 : : 0'0825 : variation at target, in inches. 

S. W.'s reply, on p. 287,vol. 8', 18 erroneous.-EDs.l 

(42) R. J. M. says : 1. I am about to con. 
struct an engine with a 'xl Inch cylinder. What 
should be the size of the ports and exhaust ? A. 
About lrr of piston area. 2. How large a fiy wheel 
would I need ? A. From 9 to 10 Inches In dlame 
ter. 8. What should be the slle of the boller, using 
charcoal for fuel ? A. Mike It 10 Inches In diam­
eter and 2 feet long. ,. Could I use a wood cylln­
der, allowing the wood to be halt ail inoh thiok ? 
A. Not with satisfactory results. 

(43) 1. Y. asks : Does it make any differ· 
ence how high a dam 18 on a stream of water i' 
the wheel uses all the water? For instance, we 
have a mlll running 10,000 spindles, and it holds the 
water just InBide the dam and no more. We want 
to run 2,000 more spindles; would ralBing the dam 
give us any more power ? A. Under the clr· 
cumstances stated by you, raising the dam and 
doing nothing else would produoe no elfect on the 
power. 

(44) S. T. M. asks : Why is the letter E 
illaoed on the left band BIde of an ordinary SUl'­
veylng comPfUlll, transit, or similar Instrument,and 
the W 18 plaoed upon the right ? A. Some Instru­
ments are graduated with the E on the right, but 
the more usual arrangement is as stated in your 
question. We do not know who first adopted the 
graduation ; but the reason for it Is easily ex­
plained. Buppose a 11ne to which the compass 18 
directed has an E bearing: then in an Instrument 
graduated like a mariner's compass, the N end of 
the needle would point to W, because In taking a 
bearing the needle 18 stationary and the gradua­
ted clrole revolves ; 80 that a bearing to the right 
of N Is read olf from N towards the lett, and vice 
vena. lIence, If the instrument were graduated as 
In the mariner's compass, It would be neoessary 
to reverse the readings before entering them In 
a notebook.. 

(45) .E. R. asks : How can I fix gold On pic 
ture frame moldings ? A. First give tbe wooden 
frame a coating of hot size and whitlD811 both al'­
dcies must be of the best qua11ty. Bmooth th18 
coat down with a pumicestone and water, and 
thoroug�y dry. Melt 80me glue size in water, 
and apply with a 80ft camel's hair bruah. Let dry, 
and wet a part at a time as re'lulred, and press the 
gold leaf on lightly, and blow on It with the moutb 
to level It. Bumlsh witb an agate tool. 

(46) T. B. C. asks : 1. Does lIulphuric acid 
lose Its alHlllty for watery vapor by use ? A. It 
gradually becomes diluted by absorption of the 
aqueous vapor, and becomes correspondingly less 
elHclent. The rapidity with whloh this takes plaoe 
depends altogether upon the appa1'l1tus Itself and 
the method of working It, and It can be determined 
by experiment. 2. Is the acid decomposed or 
otherwise rendered worthless after using for a oel'­
taln length of time ? A. The IOld Is not decom­
posed, but combines with the water to form a hy­
drate. The acid may be recovered again with all 
Its orlglnal atrength by evaporating the lIquld in 
large glass or poroelaln lined vessela. 

(55) J. P. B. a !ks : 1. How can I find the 
specific gravity of a fiuld with a specific gravity 
bottle containing 100 or 1,000 grains? A. Tbe liquid 
to be examined Is bronght to the temperature of 
60° Fab., and with It the bottle Is filled up to the 
mark. It Is tben weighed, the counterpoise being 
on the opposite scale pan. Divide the weight 
thus obtained by tbe weight of an equal volume 
of pure water at tbe same temperature. Tbe quo­
tient will be greater or less than ullity as the li­
quid experimented upon Is heavier or lighter tban 
water. 2. How muoh ought a fluid to weigh be­
fore dividing It by the contents of the bottle, 
wbo!e specific gravity 18 1 '2? A. The specific 
gravity of the bottle ItBelf Is not taken. A coun­
terpoise of the exact weight of tbe empty bottle 
Is made from a bit of brass, an old weight, cr 
80mething of the kind, and carefully adjusted by 
filing. 

(56) J. P. M. asks : What is the meaning 
of " area of way In square feet," and " wet peri­
meter in feet 7" A. If water fiows In a trongh at 

the level, A B, then tbe area of way is the area of 
the cross aeotlon of tbe water, A B C D; and the 
wet perimeter is the length of the line of contaot, 
A C D n, of the cross section of the water wltb 
the cross section of the trough. 

(57) R. S, M. says : 1. I want to run two 60 
saw gin stands at the d18tanoe of aoo yards. Wbat 
size of shaft shall I use? A. Use 2� inch shafting. 
2. What dlstanoe should the bearings be apart? A. 
From 7 to 10 feet. 3. Does the length of tbe shaft 
tend to weaken It 7 A. Tee. 

(58) E. D. Z. asks : 1. In building a small 
aloop, what kind of putty shall I use 10 the nan 
holes? A. Mix 10 Ibs. whiting with 1 lb. white 
lead, adding enough linseed oil to give the putty 
the proper conslstenoe. II. Whatslze of Iron wire 
rope should I use for the jib stay and for the 
shrouds, one on each side of tbe mast, for a main 
118.11 of 218 square feet and a Jib of 106 square feet? 
A. Probably the smallest size made for ship's rig­
ging wU1 antlwer very well. 

(59) S. A. C. asks : Would a proCelS, by 
wblch the surface of wrought Iron whUe being 
forged to the desired shape, could be made 8U8Oe1l­
tlble to belog hardened by pluq1ng red hot In 
cold water, be of any practlcal value ? A. Yes. 

(60) W. F. asks : Why will not smoke as­
rend through the flues and up tbe chimney of a 
boiler whlcb has lain still for four or five days? 
A. Probably because the draft 18 Imperfect and 
the oonnectlons cold. 

(47) F. C. R. asks : What size of engine is 
best for a boat 25 feet In length and of 7 feet 
beam ? A. One about u6 inches would probably 
answer. 

(48) F. H. asks : 1. Do the screw propellers 
used on ooean steamers have two, three, or four 
blades ? � They generally have either Ihree or 
four blades. 2. What Is the number of blades on 
the propeller 80rews used on the White Btar Line ? 
A. We believe that three-bladed Hirsch propellers 
are used on the steamers of this 11ne. 

(49) B. A. J. asks : Why do frozen mercury 
and red hot Iron produoe tbe same sensation ? A. 
They both disorganize tbe fiesh. 

objection first stated : From A and B as cen terf, 
dll80rlbe the arcs, B C D, A C E ; with C as a c�n­
ter, describe the circle, A B E  G F D ; wltb D and 
E as oenter@, describe the aros, A C F, B C G ; tbfu 
will the points, A, B, G, F, form a rectangle, the 
portion of which between tbe points, A and 0, 
and the points, H and I, where the rlgbt lines from 
A to F and from n to G would meet the arcs, C D 
and C F, 18 a perfect square. M� square Is not 
drawn, neither Is W. B. D.'s, but tbe same procet!@ 
which Is neoessary to complete bis will complet� 
mine. 

(66) E. R. H. says, in answer to F. A. R. , 
who asks for a rule for measuring ear corn in a 
crib . Multiply the length, breadtb, and hlght In 
Inches together, and divide by 3,888. Tbe answer 
wUl be the number of bushels of shelled corn. 

(67) M. R. 8aY8, in reply to a correspondent 
who asks for a remedy for «lOrns : Bind raw cotton 
on your com at night before going to bed, and 
then saturate tbe cotton wltb spirits turpentine. 
It will remove tbe most obstinate corn, either 
hard or soft, in four or five applications. The skin 
will be apt to pool olf the toe, but this 18 rather an 
advantage, as It helps to remove the com. 

(68) O. P., of Rosloff, Russia; saY8 : In re­
ply to G. W. F. , who asks in which poBltion \top 
or bottom oenter) of the crank does a locomotive 
engine exert the most power, you say that there 
18 no dilrerence. I contend that there is a dilfer­
enoe; for If the engine is going forwards, and the 
crank Is at the bottom oenter, It has the full pow­
er of the whole area of the piston on It: whereas 
when the crank 18 on the top oenter, the pleton 
rod takes up some of the area of the piston, tbus 
giving less room for steam Wben the engine 18 
in back motion, the conditions are reversed. In 
engines with platon rods running through the 
whole cylinder, your answer would be correct. 
Am I right? A. No. When the engine Is going 
forward and the Bteam 18 on the rod BIde of the 
piston head, the guide bars are relieved of the 
weight of the oonneoting rod, guide blockp,cro811-
head, etc., which quite compensates for the loes 
of area due to the p18ton rod. 

(69) H. E. W. says, in reply to W. A. S. , 
who a8ks how he can straftlbten wire : Put one 
end, after tbe wire has been annealed, in the 
lathe; and fastening the other end 80 tbat it can­
not tum, atart the lathe, and by thus tw18tlcg the 
wire wU1 become perfeotly stratght ahd stUI', and 
not be injUrEd In the least. 

(70) C. H. S. say., in reply to M. J. M. , who 
asked for a good rule for eett1ng tblmble skelna : 
The first thing 18 to lay out your axles correctly. 
For thc gatber, measure olr on the bottom of the 
axle half the diameter of the wheel. Then make 
a point, at � the amount of gather rou want,back 
of the center of your axle at the point mell8U1'Od 
olf. A line from this point, throngh the oenter of 
the axle at tbe shoulder, will give the gather. For 
the pitch : Messure as before � the stze of the 
wheel on tbe side of the axle. Tben measure up, 
from the bottom of tbe axle, � the size of your 
hind boxing at tbe shoulder and at the point you 
have measured olf. At th18 point measure olf, 
above tbe half diameter of your boxing, one 
fourth the amount of pitch ycu want. Thus : U 

MINBRALS, BTO.-Bpeeimena have been rv· 
:elved from ihe following oorresponden'a, and 
'J:am1ned, 1nth the results ltated : 
J. W. F.-It consists principally of salt, with 

!ome bll<e dye.-T. 1. H.-Tbey are rolled frag­
ments of quartz.-I. R.-The principal consti tu­
ents are silica, silioate ot alumIna, and oxide of 
Iron. A complete analysis would sbow the presenoe 
of 5 or 6 other consti tuents. The cost of the an­
alysis would depend upon its completeness. [f 
you desire a qualitative analYSiS, with tbe total 
amounts of 80lid mineral and 01 ganlc constltu­
euts, the oost wou ld be $12, and tbe amount of wa­
ter required will be � gallon ; If a complete quan­
tit�tlve analysts, as well, the cost would be $35, 
and the amount of water ro)quired 2 gallons,-L. 
M. N.-It appears to be resin, containing tarry 
matters, borax, and paraffin -W. M. B.-Your 
boiler scale is not dangerous. It 18 olay, o:zlde ot 
iron, and carbonate of IIme.-N. D. B.-It Is de­
composed granite. The shining scales are musoo­
vlte.-J. F. W.-It Is aventurtne, and a specimen 
of It 18 In every mineral cablnet.-G. B. L. -No. 
1 18 sulphide of zinc. No. 2 Is oxide of iron and 
clay.-�.  W. D.-No. 1 Is sand, clay, and quartz, 
of no value. No. II is sulphide of zinc.-J. T.­
We find only Iron pyrltes.-J. B. W.-It 18 oellu­
loid.-8. L. B.-It is trap rock, contalnlng a small 
peroentage of iron. It II nut an Iron ore.-R.G. B. 
-It 18 Bulphuret of Iron and copper.-C. A. B.­
From Its appearance, it would be weli to give it a 
practical ulal as Are clay. It should be profitable. 
-L. W. B.-Tbey are beautiful crystals of selen­
ite, commonly called gypsum or sulpbate of lime. 
-C. W.-It Is prlnclvally nitrate of soda, with a 
small percentsge of chloride of lime lind magne­
sla.-H. E. B., of Wilson, N. C.-It Is bydrated ses­
quioxlde of Iron or brown bematite. It Is proba­
bly worth ml, Ing.-A. B. R., of West Burke, Vt. 
Tbey are sulphides of Iron and copper.-We have 
several letters from whicb tbe specimens bave es­
caped In course of transit ; and "e recommend 
our correspondents to put each speclmen securely 
In a box and mark It with the name and addreB8 ot 
the applicant. 

J. L. asks : What is the process employed 
in making photographic tin types ?-A.P.B.a�ks : 
Howls mica split ?-C. A. K. asks : How can I 
find the area enclosed between the alc and tbe ra­
dius vectors of an ellipse (said radii being drawn 
from one of the fool), It tbe semi-uls major, the 
angle subtended by the radll, and the eooentrlclty 
of the ellipse are given ?-J. T. asks : Can anT one 
oblige me by describing the photo-engraving 
process and the photo-lithographic process ? 

OOJDWlfICATJOlll UCEIVlm. 

The BdItor of tile l:!oIDTDIo .AlOIuOAll Ie­
knowledges, with much pleasure, the reoe1pt of 
original papera and contributions upon the follow­
inIr subjectll : 

On a New Hydrometer. By H. W. 
On a Pendulum In a Mine. By J. M. H. 
On the Glacial Epochs. By J. H. 

Al80 inquiries and answers from the folloWing : 
C. J. R.-o .  A. P.-J. '1' . H .-N. R.-E .  A. D. P.­
J. D . E.-N. M.  W.-J. W.  B.-C . C .  L. 

-- ,  
IIINT8 TO OOBRBSPONDBNTS. 

Corresponden'" whose inquiries taU to appear 
mould repeat them. U not t\1en publlshed, they 
may oonclude that, for good reasons, the BdItor 
deallnes them. TIle address of tbe writer pould 
llways be given. 

Enquiries relating to patents, or to the paten. 
bU1ty of inventions, assignments, etc., wU1 not be 
publlshed here. All such QUest1ona, when 1n1t1al1 
only are given, are thrown Into the waste bll8ket, 
as It would IIll half of our paper to print them all; 
but we generall1' take pleasure in answer\lllf brlell7 
by man. If the writer's addresa 18 given. (50) T. M. D. asks : What would be a safe 

pressure to carry In a boDer 12 incbes blgh and 
10 inches in diameter, made of b Inch copper, 
with a 8 Inch flue? A. Bate prel8ure wU1 be about 
15 1bs. per square Inch. I. Would the above boiler 
do for running a sewing macb1ne with an engine 
1� inches bore and 3 Inchea stroke? .4.. Yes, if It 
be well set. 

(51) C. F. and others ask for a recipe for a 
nickel· plating 801ution. The followinl 18 a good 
one : Digest the nitrate of nickel in ammonia un­
til It will cJi880lve no more. Then add a oold, .. to 
urated 801utlon of Glauber's salt (sulphate of 8Oda) 

(61) S. D. K. S&ys, in reply to S. H. B. , who 
asked conoerning building skllfs : Having deetded 
on the length and width of the boIlt, take a pleoe 
of rough board, as wide as the boat Is to be high, 
and as long as the greatest desired width of the 
boat. Saw the ends on II bevel of about Hnches 
to 1 foot. Then select the boards for the BIdes, 
saw the ends to the same bevel · as the croes sec­
tion, and ftnd the oenter of eaJb. Tben naD them 
by their oenters to the beveled enda of the cross 
aeotlon, drtvlngt"o nails each BIde half way in 80 
that they 0IUl be easily withdrawn. BrIq the 
boards 1;O&ether at both ends, fit stem and stem 
posts, IOOUre them well, tum the boat bottom up, 
and true olf with drawing kDlte and plane. Then 
naU on the bottom, twn over tlR'IIln, true off tbe 
top fit knees, knock Qui the cross sectloa, and the 
boat is done. This will make a lleat as rBllt as can 
be made, and of perfect shape. The boat, when 
fin18hed, ahould be alike at both ends, and (for 
speed) aboutolUl sixth wide as It 18 long. The bot­
tom sh:>uld ·f:>rm a curve of about � of an inch to 
a fOOt, both fore and att and athwart.h1ps, as 
strafabt 11nes are not compatible with speed. 

(62) J. M. M. says, in answer to J. E. J.,  
who asks if an achromatic apyglaBs of 50 power 
would be of any use for astronomical pu� : I 
have a Iflass of 81i power, which &hows the globu­
lar form of tbe planets, tbe moons of Jupiter and 
Saturn, rings of SaturD, sun apots, eto. I have 
also told the tUne of day from a clock 10 mUes 
distant. I can di80em a ma'! over � miles away 
on a clear day. 

you want your wheels to stand ' Inches wider at 
top than tottom, measure up 1 incb, eto. A line, 
from this point tbrough tbe point at the shoulder 
will give the pitch. Then measure from this Une, 
each way, half the size of your boxes, and your 
axle Is laid out. To set the ekelns, It 18 only ne­
aessary to square down on the eDd of the axle 
from the lines you have drawn, each way. Tben 
using their point of intersection BIIa oenter,atrllte 
a circle tbe me of your skein 1ne1de, at the front 
end, and taper It to that, uniformly from tbe 
shoulder. As a oement to fasten them atter they 

Hundreds of inquirillS analotrOus to the followi� 
are sent : " Who makes lamp chimneys of tf>m­
pered gllUl8 ? Who sells drawing Instruments ? 
Who sells an engiDe worked by Ignited petroleum? 
Who makes the best lenses for photographiC por­
traiture ? Why do not dealers in photographiC 
chemicals advertise in the 8cmNTln:c AIlERICAN ?" 
All luoh personal inquiries are prtnted, BII will be 
obtlrved. In the column of " BusIn_ and Person­
&1," which 18 spec\a\lv set apart for that purpose, 
abject to the cbarRe mentioned at the bead of 
thai oolDlllIt. Almost any clesIred information OUI 
In this WQ' be u):edItiOnsl7 obtained. 
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A ... � copy of auy patent In the a:mexed list . 
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furnIshed from this omce for one dollar. In ordering. 
please state tbe number aud date of tbe patent desired 
aud remit to Muun & Co . , S1 Park Bow. New York city . 

Alarm, burglar. W. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . .  175. 590 
Alarm. burglar, E .  Llnnard . . . . . . . . . . . . . . . . . . . . . . . .  175, 612 
Bale fastenings, Wire, E. S. Lenox (r) . .  , 7. 0'16. 7 . 027 
Bale tle, A. Kilmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175. 7 1 1  
Bale tle , R. C .  Ludlow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175. TlO 
Bale tie, Ill . A. Ramoey . . . .  . .  . . . . . . . . . . . . . . . . . . . .  175 ,7;;2 
Balloo ... propell ln g, D .  H .  Carl . . . . . . .  175 . 662 
Barn and stable tloor scraper, A. H. I s l am . . . . . . .  175 , 610 
Barrel head, C. H .  Voute . . . . . .  . . . . . .  . . . .  ..  . . .  175. 790 
Bee hive. E .  Armstrong . . . . . . . . . . . . . . . . . . . . . . . . . .  17� , 547 
Bell. HlIl and Wing. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  175.605 
Bell banging. H. Fisher . . . . . . . . . . . . . . . . . . . . . .  175 , 600 
BlIIlard table. H. W. Collender . . . . . . . . . . . . . . . . . . . .  175. 666 
BIrd cage. Peters and Gunther. . . .  . .  . . . . . . . . . . .  175 . 746 
Bird house. J .  J. HlIIma n . . . .  :. . . . . . . . . .  . . . . . .  175.606 
BlackbOard. H. 1I01llnger . . . . . . . . . . . . . . . . . . . . . . . . . .  175 , 635 
BUnd. venetl3n. P.  Huhn . . . . . . . . . . . . . . . . . . . . . .  175.56H 
BUnd. venetlan. Wldemann and Helm . . . . . . . . . . . .  175. 603 
Boller. rotary steam. C. W Pierce . . . . . . . . . . . . . . . .  175.62' 
Book t,lndlng. A. and H. 111 . Hoyt. . . . . . . . .  . . . .  175.707 
Book binding. J. K. Parl e . . . . . . . . . . . . .  . . . . . . .  . . .  . .  175.740 
Bo ots , I nserting screws In, L. Goddu (r) . . . . . . . . .  7.033 
Bottle stoDper, Rich and Sa w yer . . . . . . . . . . . . . .  175 .759 
Bottles, shaping n eck� of, J .  L .  Ste wart . . . . . . . . .  175,777 
Brick machlne . N . J. Wolfe . . . . . . 175.808 
BrIckyard lI!ant, J .  L. Irby. . . . . . . . . . . . . . . .  . .  . . .  175,709 
Brush, pal nt. E .  P. MackInt osh . . " . . . . . .  " . . . . . . . .  175 .615 
Bucket , slop , B . P. Walker . . . .  :: • • • • •  " .. . . . . . . . . . .  175,793 
Buttons, clasp f��on, J .  H. Anderson . . .  175, 637 
Calves, weaning bit for, .alley o n d  Loupee .. . . . . .  175 , 640 
Can . ol !. J. S. FIeld . . .  . . . . . . . . . . . . . . .  . .  . .  " . .  175.664 
Can. straining milk. A . KnapD ' . . . . . . . . . . . . . . . .  175.712 
Candles . etc . • poll,hlng. C .  F. Holl  . . . . . . . . . . . . . . . 175.696 
Cane juice. chute for straInIng , F Randon (r) . . .  7.039 
Cane juice, treating. F .  Ran�on (r) . . . . . . . .  . . . . . .  7 .088 
Car axle boxes. packIng for, C .  T .  PIerson . . . . . . . .  175.625 
Car axle lubrIcator, P. Sweeney . . . . . . . . . . • .  , ' . . . . .  175,779 
Car coupling. D. T. and C. F. Gllllam . . . . . . . . . . . . .  175.690 
Car coupling. Morllan and Gerry . . .  . . . . . . .  . . .  175.618 
Car stlrter, B .  S .. nford . . . . . . . . . . . . . . . . . . . . . . 175.764 
Car. otock, J .  R. McPherson (r) . . . . . . . . . . . . . . . . . . . 7.<n8 
Car, stock, K .  Knott . . . .  17 ' . 7 1 4 
Car unloader, grain, M. W. Bosworth . . . . .  . .  . . .  175.589 
Car venttlat1on, C. G .  Ilea . . . . . . . . . . . . . . . . . . . . . . . . . 175.717 
Cars. pInch b.r for movIng. H .  B .  Duncan . . . . . . .  175.678 
Car •• smoke preventive for railway , (J G .  Lea . . .  175.569 
Carriage and wagon step, J .  F .  Studeb.ker . . . . . .  175.7;R  
Carriage top.,  bow .ocket for, C .  Hotz . . . . . . . . . . . .  175 ,561 
Carriages, preparing woodwork of, P.  O ·Brle n . , 175 . 621 
Cartridge loading. C. Green . . . . . . . . . . . . . . . . . . . . . . .  175, 603 
Ca.tlng mold boards. J .  OUver . . . . . . . . . . . . . . . . . . 175,622 
Chair Beat, C. Bro wn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175,657 
Chandelter, coal 011. J. Shriver . . .  . . .  . . .  . . . . . . .  175. 770 
Chandelier, drop IIgbt ,  G. Laesker . . . . . . . . . . . .  175.611  
:Jbeese curd draln er. J .  Wilder . . . . . . . . . . . . . . . . . . . .  175 , 804 
ChIsel. masonry. A. �, Crump . . . . .  , . . . . . . . . . . . . . . .  175. 6T1 
ChlorIde of ammonIu m .  compres8ed. J. Wyeth . .  175,583 
CIgar mold, F. C. Miller . .  . . . . . . . .  .. . . . . . . . . . .  175,573 
('Ievls. elastic . T. N. Machin . . . . . . . . . . . . . . . . . . .  175,572 
Collee m m , p .  J. Range . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 75 ,753 
comn s, manufacture of. L. de LIlI . . . . . . . . . . . . . . . . 175.593 
Coke. makI ng, Penrose and Rlcha'd . . . . . . . . . . . . . .  175,744 
Collar. Mltcbell and Saunders . . . . . . . . . . . . . . . . . . . . . . 175,574 
Cooklng vesoel , J .  B Jones . . . . . . . . . . . . . . . . . . . . . .  175.7· 0 
Corn.rnarker. F . B. Kendal1 .  . . . . . . . . . . . . . . . . . . . . . . .  175. 565 
Corset spring, C .  Judson (f) . . . . . .  ,. . . . . . .  . . . . . .  7.0J4 
Counter and weij;..klvlJl�' tnacblne,  J. W. Fllleld 175.598 
Cradle. crIb, H . L . Pja�;Ps . . . . . . . . . . . . . . . . . . . . . . . . .  175 , 747 
Cultivator. J .  A. A<lt.m . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 175,636 
Cultlvatel·. Lynch and WrIght . . . . . . . . . . . . . . . . . . . . .  1 75, 721 
DentaJ englne �ttacbment . E .  T. Starr . . . . . . . . . . . .  175.626 
Dental rubber dam . H. C. Howells . . . . . . . . . . . . . . . .  175,706 
Dlamond·cuttlng lbachlne. C. M. FIeld . . . . . . . . . . .  1 i5.8tS 
Digger, po.t hole and well. ! .  M .  Perry . . . . . . . . . . . 175. 74.� 
Digger. potato . J .  R. Hopper . . . . . . . . . . . . . . . . . . . .  175 . 607  
Dltcblng machine .  H .  Oonellaz . . . . . . . . . . . . . . . . . .  175.692 
DredKlng apparatus, W. H. Newton . . . . . . . . . . . . . .  17,;.575 
Elevator, W. Warner. . . . . . . .  . .  . . . . . . . . . . . . . . . . . .  175.582 
Elevator hOisting machine, V. W. Ma.on . . . .  175.752 
Elevator, hydraulic . C. W .  BaldwIn (r) . . . . . . . . . . . . . 032 
};Ievator tower, L. B . Sawyer . . . . . . . . . . . . . . . . . . . . . .  175.765 
EngIne, caloric, F. Bill . . . . . . . . . . . . . . . . . . . . . . . . . . .  175,618 
EngIne, .team and gas, J. Brady . . . . . � . . . . . . . . .  175,655 
E nglue. traction, G. W. Flttl . . . . . . . . . . . . . . . . . . . . 175.601 
Equalizer, draft, A.  O. Rowley . . . . . . . . . . . . . . . . . . .  175.762 
Equalizer • •  prlng, W. H. Elliott . . . . . . . . . . . . . . . . . . .  175.595 
Ex�rclslng apparatu., A. Wabl . . . . . . . . . . . . . . . . . . . . 175.581 
ExplosIve compoun d , g"latinated, A. Nobe1. . . . . .  175.735 
Fare reglst.er, E. Krau .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175,715 
�·aucet. bung· borIng. YOUDg ot a!. . • . . . . . . . . . . . . . .  175.812 
Fence, barbed wIre, M .  W. Col well . . . . . . . . . . . . .  175.667 
Fence, portable. B. F. WUson . . . . . . . . . . . . . . . . . . . .  175.806 
Fence post . J .  B. SIckler . . . . . . . . . . . . . . . . . . . . . . . . . . .  175.771 
Fence wire, barbed, M .  Kelly (r) . . . . . .  . , . . . .  7.OSS . 7,006 
'Fender, fire place, H .  O. Wcss·)n . • • . . . • . . . • • . . .  175 , 800 
Filter, E. C. IIoughton� . ;  . . . . . . . . . . . . . . . . . . . . . . . .  175.6(18 
FIre .tm •. butt plate for. J. F. Long . . . . . . . . . . . . . .  175.613 
Fire extInguIsher. J. B. Vandyne . . . . . . . . . . . . . . . . .  175,7�9 
Flat Iron polisher. etc .• G. W. Bl1Ungs . . . . . . .  175.650 
Flue cleaner, A. Scbulte . . . . . . . . . . . . . . . . . . . . . . . . . . .  175.628 
Flue cutter, W .  H .  Forker . . . . . . . . . . . . . . . . . . . . . . . . .  175.685 
Fog sIgnal. P. E . Coll!ns . . . . . . . . . . . . . . . . . . . . . . . . . .  175.592 
Fuel. artillclal . Berghausen et al . . . . . . . . . . . . . . . . 175.550 
Fnrnace. hot air, P. B. Clark . . . . . . . . . . . . . . . . . . . . .  175.664 
Furnace, tlre·beatlng, N .  Crank . . . . . . . . . . . . . . . . . . . 175,671 
Gage, .peed. C. J. H. Woo.dbury . . . . . . . . . . . . . . . . . . .  175.1KJ9 
Ga. generator and carburetor. C .  A .  Wbl te  . . . . . . . 175.801 
Gas . maklug. F . II .  Elchbaum (r) . . . .  . . . . . . . . . . . . .  7,024 
Gate, tl1t1ng, W .  J. Turner . . . . . . . . . . . . . . . . . . . . 175.787 
Generator , sectlonal .team, Babcock & Wilcox . .  175.648 
Glassware , hlnee for .ecurlng llds to, H. WrIght. 175.810 
Governing device, J. D. Relt!' . . . . . . . . . . . . . . . . . . . . . .  1,5.755 
Grain bInder. J. Edgar . . . . . . . . . . . . . . . . . . . . . . . . . . . 175.679 
Grain binder, J. H. Gordo" . . . . . . . . . . . . . . . . . . . . . . . . .  175. 5�6 
Grain binders, E. M. Tbomp.on. 17�.781, 175.782. 175.783 
GraIn bInder. C. L. Travis . . . . . . . . . . . . . . . . . . . . . . . . . 175.765 
Grain cleaner, G. E. Palmer . . • . . • • • • • • • . • . • • • • . • • .  175,739 
Grlnd.tone journal and hanger, S. L. BlgnalJ . . . .  175. 647 
Guu Sight. A .  G. Haskell  . . . . . . . . . . . . . . . . . . . . . . . . . .  175.702 
Halter. rope, W .  M. Shinni ck . . . . . . . . . . . . . . . . . . . . . .  175.769 
IIam, prepar ing, A. B. RIchardson . . . . . . . . . . . . . . . . . 175.757 
Hame fastener, M. T. Burke . . . . . . . . . . . . . . . . . . . . . .  175.591 

Jeitntif i e  �1Utritau. 
Harness crupper, A. H. Ordway . . . . . . . . . . . . . . . . . . .  175.628 
Harness pad, G .  W. Vo.burgh . . . . . . . . . . . . . . . . . . . . .  175.791 
Harvesters . W. R. Baker . . . . . . . . . . . . . . . . ' 175.575, 175.sse 
Harvester. J. H. Elward . . . . . . . . . . . . . . . . . . . . . . . . . .  175.681 
Harve8ter, bean. 1. Bentley . . . . . . . . . . . .  . • . . • . . •  175,645 
Harvester bInder platform, C. L. Travis . . . . . . . . . .  175.786 
Harve.ter. corn, T. D. McCormick . . . . . . . . . . . . . .  175.616 
Harve.ter rake, O .  Dorsey . . . . . . . . . . . . . . . . . . . . . . . . .  175. 677 
Harvester rake, P. F. Hodge.. . . . . . . . .  . . . . . . . . .  175.705 
Harvesfer rake, C. D. Young . . . . . . . . . . . . . . . .  0 . 0  • • • 175,684 
Hay carrier. L. W. Noy e . . . . . . . . . . . . . . . . . . . . . . . . . . .  175 , 736 
Hay loader, W. J Hick . . . . . . . . .  . . . . . . . . . . . . . . . .  175 . 559 
Hedge trimmer, S .  B. Turner (r) . . . . . . . . . . . .  . . . . 7 . 041 
Hog-.craplng machIne, N. Silverthorne . . . . . . . . . . .  175.772 
Hor.es, breechlng for, C. T .  Clevelalld . . . . . . . .  175.665 
Horseshoe, Lathrop & Allen . . . . . . . . . . . . . . . . . . . . . . .  175.568 
Illuminating and heating, E .  Underwood, Er . . . . . 175.788 
Indexing roller, Dlrhold 61 al. . . .  . . . . . . . . . . . . . .  175.675 
Indlcator.revolutlon, A. Barlow . . . . . . . . . . . . . . . . .  175. 549 
Indicator, street and .tatlon. G. C. Knlmn . . . . . . .  175,71S 
Insect-de.troylng compo.ltlon, G. W. Powell . . . .  175.749 
Insulating and tlnl.b lng wlres, Reed & l'hlllIp. (r) 7.040 
Iron, m.aklng, B .  Parker . . . . . . . . . . . . . . . . . . . . . . . . . .  175 . 741 
Ironing board br.cket, C. O. Stone . . . . . . . . . . . . . . .  175,5�0 
J ack, wagon, J. D. MorgalJ . ' 0  • • • • • • • • • • • • • • • • • • •  175,730 
Kettles In arch ... cle.nlng, J. Solmon . . . . . . . . . . . .  175 . 763 
Kl1n, brick. A. Morand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175. Tl9 
KoumIss. preparation of, R. Rohland . . . . . . .  . . .  175.760 
Ladle, H. FI.her . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175.599 
Va.mps, C. Ne wman (r) , . . . . . . . . . . . . . . . . . . . .  7,0'.l9, 7,080 
Lamp, H .  Roeber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175.577 
Lantern. sIgnal, F ,  A. B�hule . . . . . . . . . . . . . . . . . . . . .  175.627 
Latbe for Irregular .urfaces, C .  H .  Schmlnke . . . .  175.766 
Logging dog. O. H. Smltb . . . . . .  175.6'l9 
Looms. stop mOtion fork for. C. H. Wortben . . . .  175.63S 
Lubricator. F. Lunkenhelmtr . . . . . . . . . . . . . . . . . . . . . .  175 . 5;0 
Mal1 bag catcher, A .  F. Cachdeux . . . . . . . . . . . . . . .  175 . 660  
Mea.urlng wheel, T .  R .  Way . . . . . . . . . . . . . . . . .  175.797 
Metal-sawlng machlne, J.  S. Se.man . . . . . . . . . . . . . .  175.768 
Metals, oxidizIng, HarrIson & Wl1.on . . . . . . . . . . . 175.701 
Meter. water. J. B. Button . . . . . . . . . . . . . . . . . . . . .  175.659 
M!1l, fUlling, J .  M. BaldwIn . . . .  , . . . . . . . . . . . . . . . . . .  1 ;5.641 
MIll.  grIndIng. O . B. Blakeslee. . . . . . . . . . . . . .  . .  175.652 
Mill, .mut. P. Van Gelder . . . . . . . . . . . . . . . . . . . . . . . . .  17�. 6S'l 
M!1lstone· dresslng apparatu •• J. C. Kepler . . . . . .  175.566 
Molasses jug, H .  Wright. . . . . . . .  . . . . . . . . . . . . . . . 175.811 
MotIOn. convertIng. C. E. W illi .. . . . . . . . . . . . . . . . .  115.805 
Music rack, Bls.ell and Brace . . . . . . . . . . . . . . . . . . . . . .  115.651 
Necktie shield, J .  M. Hubb.. . . . . . . . . .  . . . . . . . . . . .  175.708 
PaInt. D. R. Averill (r) . . . . . . . . . . . .  .. . .  . . . . . . . . . . .  7,081 
PaInt, J. Fetzer . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  I75.6SS 
Pantaloon., Myer. & White . . . . . . . . . . .. . . . . . . . . . . . . 115,783 
Paper bag machine. J. S. O.trander . . . . . . . . . . . . . .  175. 576 
Paper box, II. B. Mun.on . . . . . . . . . . . . . . . . . . . . . . . . . .  175.782 
Paper feeder, pneumatic, J. T. A.bley . . . . . . . . . . . . 1.5.688 
Passenger regIster and recorder. F. W. Brooks . .  175.656 
Pen holder, etc . ,  Reckendorf & Palleske . . . . .. 175.7114 
Pencn. addIng, SmIth & Pottl. . . .  . .  . . . . . . . . . . .  175.775 
Pianoforte bridge, J. Zecb . . . . . . . . . . . . . . . . . . . . . . .  175.81S 
PIpes • •  moothlng Iron, F. Wlstar . . . . . . . . . . . . . . . . . .  175,�cn 
PI.ltlng machIne. J .  G. Mairs . . . . . . . . . . . . . . . . . . . . .  175 ,571 
Planing machIne , Doane & Bugbee . . . . . . . . . . . . . . . .  175.676 
Planter and cultivator . T. W. Page (r) . . . . . . . . . .  7.000 
Planter ,  corn , A . N. N ewton • • • • . • . . • . . . . . . . . . . .  175,627 
Plumes , making, A. A. Freeman . . . . . . . . . . . . . .  175.681 
PneumatIc Signal, '1'\'. E. Prall . . . . . . . . . . . . . . . . . . .  175.750 
Pocket book, A. M. Levlno . . . . . . . . . . . . . . . . . . . . . . .  175 , 718 
Press, cbeese, E. Cooper. . . . . . . . . . . . . . . . . . . . . . . . . .  175 , 668 
Press or hay packer, baling, T. J. Corning . . . . . . .  175. 553 
Printi ng faLrlcs. machIne for, O. CurrIer . . . . . . . . .  175.554 
Projectile, R P. Parrott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175.712 
Pump, d .  K J. Foster . . . . .. . . . . . . . . . . . . . . . . . . .  175.686 
Pump hucket, cbaln. E.  Hoyt (r) . .  . . . . . . . . . . . . . . . .  7.025 
Pump bucket, chain.  S. C. Hamlin . . . . . . . . . . . . . . . . .  1.5.697 
Pump, force, R. Bean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175 . 538 
Pump ,  pneumatic pressure . .  1 .  S. HUll . . . . . . . . . . . . .  175 .609 
Pump. f�r well., etc , . J. W. Hull . . . . . . . . . . . . . . . . .  1 75.564 
Puriller. middlings. J. Ameck (r) . . . . . . . . . . . . . . . . . .  7 . O"lS 
RaUway frog. Cook.on & McTighe . . . . . . . . . . . . . . . .  175.552 
Railway rail joInt. G .  W .  Moulton . . . . . . . . . . . . . . .  175.619 
Ran way .Ignal , J .  W. Hawley . . . . . . . . . . . . . . . . . . .  175 .iOS 

. Railway switch , C. Harret!' . . . . . . . . . . . . . . . . . . . . . . . .  17:;.699 
Rake and gatherer . hay . J. R. Paddack . . . . . . . ' " 175 . 738 
Refrigerator, G. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . .  \j5.658 
Rein holder • •  J. Meel< . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175. 726 
RIng. card·suspendlng G .  W ,  McGIlI .  . . . . . . . . . . . 175.728 
RIvers . jetty for, Kmerson & Doyle . . . . . . . . . . . . . . . .  1 75 .68� 
Ro l ls • •  tand for dandy. A .  Mc Oermld . . . . . . . . . . . . .  175.724 
Roof, wooden . J. C .  W ands 115,796 
Sap collector, A. Pudlgon . . . . . . . . . . . . . . . . . .  . . . . . . 175,751 
Sa.b balance clamp . R .  J. � chwab . . . . . . . . . .. . . . . . . .  175.767 
Satchel handle tip, G , O. Monroe . . . . . . . . . . . . . . . . . .  1 75 . 727 
Saw gumming machine , R. Densmore . . .  o • • • • • • • •  175 594 
Saw set, A. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 75 , 6  7 
Sawing machIne. metal, J. S. Seaman . . . . . . . . . . . .  175.768 
� cale beam, welgblng, T. Falrban k o .  . .  . . . . . . .  175,597 
Scale., weighIng. T. Fairbanks . . . . . . . . . . . . . . . . . . . .  175.5.6 
Scholar ' s  companion. C. P. E ll!s . . . . . . . . . . . . .  . .  175 . 6tlO 
Scraper. box. Richards & Traut . . . . . . . . . . . . . . . . . . . .  175 .75S 
Screw-cutting die, E. A. Stlm.on . . . . . . . . . . . . .. . . . . .  17 .579 
, crew thread, C. F. H ovey . . . . . . . . . . . . . . . . . . . . . . . . .  175. M2 
Sea .oundfng and alarm F ,  X. Wag" er . . . . . . . . . . .  175 , 7�2 
Seal. met.lllc.  A . Frledrlck. . . . . . . . . . . .  . .  . . . . . . . . .  17;;,555 
Seed dropper t S. B. DByi! . . . .  . . . . . . . . . . . . . .  175, 678 
Seeder and cultivator tooth. R. F. BIlJllll's . . . .  . 175.649 
Separ . tor, grain . Ha rri ngton & Clinton . . . . . .  175 . 700 
SewIng machine . .  ' .  L. Follett . . . . . . . . . . . . . . . . . . . . . .  175.602 
SewIng machIne, button, J. W . Fries . . . . . . . . . . . . . .  175 , (8� 
Sewing machtne caster, J. H. Strong . . . . . . . . . . ' 0 ,  175,630 
Shot t coupl1ng, S M .  Guss . . . . . . . . . . . . . . . . . . . . . . . . .  1 75,695 
Shawl . ' rap handle, R. Slm. . . . . . . . . . . . . . . . . . . .  175 .773 
Sbeet m eta l die , E. W. B 1i8s . . . • • • . . . • • . . . . .  0 . 0  . . . . 0 175,653 
Sheet metal , shearing, J. J. Lucas . . . . . . . . .  . . . .  1�5,614 
ShIngle m.chlne, H .  F. & J. D. Snyder . . . . . . . . . . .  175.�78 
Shutter stop and fastener. F. M .  Boyce . . . . . . .  : . . .  175.654 
Sbutter worker. H. C. Hart . . . . . . . . . . . . . . . . . . . . . . .  175.804 
Slgu. J . C . Hamm . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . .  175,698 
SkIrt protector. T .  D .  Day . . . . . . . . . . . . . . . . . . . . . . . .  175.674 
Soap. W. Thomo on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175.731 
Soldering tool , A. Goetze . . . . . . . . . . . . . . . . . .. . . . . . . . .  175.6JI 
Spark arrester, heater, etc . ,  Hawkelworth et al • • •  175,7(\4 
Spindle step lubricator. H. Wborwell . . . . . . . . . . . . .  175.8O"l 
Sponge cuP. W. R. Gratz . . . . . . . . . . . . . . . .  . . . . . . . .  175.694 
SlIrlngs. winding spIral . G . D. Bancroft . . . . . . . . . .  175.587 
Stave joInting machine, Cornish & Hunt . . . . . . . . . .  175.669 
Stone. from, clay • •  eparatlng. Slebmon & Re.t • • .  175.774 
Stove. cooking, J. R. Sprague . . . . . . . . . . . . . . . . . . . . . .  175.776 
Stove pipe . C. Hoeller . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  175 . 5W  
Stove p I p e  damper. Barnum & Wisbart . . . . . . . . . . . .  175 , 642 
Stove plpe damper .  J. Carler. . .  . .  . . . . . . . .  IJ� .66:! 
Stove . re.ervolr cooking, A .  BIckel . . . . . . . . . . .  175.551 
SulphurIc aCid package. W. H. NIchols . . . . . . . . . . .  175.784 
Switch Signal. T .  W. Peoples . . .  . .  . . . . . . . . . . . . . . . .  175.748 
Table and automatic fan,walting.C. D. Bat<lhelor 175.648 
T.osel. T. B. 01110. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  175.7S1 
'l'elegraph wIre. T .  Gordon. . . . . . . . . . . . . . . . . . . . . .  175,6! 8 
Tenoning machine, H. Thompson . . . . . . . . . . . .  " . . .  175.784 
Tooth pIck. W .  W .  Wall.ce . . . . . . . . . . . . . . . . . . . . . . . .  115.194 
Top, tlylng. J .  G. MonIton . . . . . . . . . . . . . . . . . . . . . . . . . 175.'lS1 
T,.ck clearer. Bentley " Estep . . . . . . . . . . . . . . . . . . . . 175,646 
Track clearer, Lathrop & JohlUlqJl . . . . . . . . . . . . . . . .  11'5,716 

Trunk and vaUse, T. Hanna . . . . . . . . . . . . . . . . . . . . . . . .  175,557 
Trus. pad. C. L. Warner . . . . . . . . . . . . . . . . . . . . . . . . .  175.795 
Tube skelps . bending, S. P. M .  Tasker . . . . . . . . . . . .  175.780 
Type writer, E. A. C. I.han . . . . . . . . . . . . . . . . . . . . . . . . .  175.661 
Type-writIng macblne. B Arnold . . . . . . . . . . . . . . . . . .  175.584 
Vault cover. J .  J Meck lenberg . . . . . . . . . . . . . . . . . . .  175.725 
Vegetable cntter . M .  G !11esple . . . . . . . . . . . . . . . . . . . .  175, 689 
Vegetable cutter, Rentscbl.r & Keck . . . . . . . . . . . . .  175. 756  
Vehicle wheel ,  H .  F .  Porter. . . . . . .  . .  . . . . . . . . .  175.748 
Ventnatlng bu!ldl ng.,  etc " J .  S. Linsley . . . . . . . .  175 .719 
Wagon brake, L .  B .  Welch . . . . . . . . . . . . . . . . . . . . . . . .  175.799 
Water clo.et valve, Havl1and & MOrI1.on . . . . . . . . .  175.558 
Water closet valve . G .  R .  Moore. . . . . . . .  . . . . . .  115,7'.l8 
,,"h eelbarrow, C. ,,' . Rose. . . . . . . . . . . .  . . . . . . . . .  1'i!lj ,761 
Whip ierrnle. D .  Avery . . . . . . . . . . . . . . . . , . . . . . . . . . . . .  175,639 
WIndlass operatlng, .r H. Weaver . . . . . . . . . . . . . . . .  175,798 
WInDmill, Cramton & CorIell . . . . . . . . . . . . . . . . . . . . . .  175.670 
Windmill , J. Zimmerman . . . . . . . . . . . . . . . . . . . . . . . . .  175,814 
Wringer, E. Krause . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  175 , 567 
Yarns. dryIng Sized . A. T. Becker. . . . . . . . . . . .  . . . 175. 644 

DESIGNS PATENTED. 
9. t75 .-CA BPKT S . - J .  H .  Bromley , Phliadel pbla . Pa . 
9, 176.-BuTTONS .-N. H. Furness e.t al .• Tarrytown,N .  Y . 
�,1� 7 .-0BGA N CA8E . -J . R. Lomas, New Haven , Conn. 
9 . 178 .-BADGK.-J . D .  Lyon, Grand Rapids, MIc h .  
9. 179 -GL A S SWARE - 1' .  C .  Pears. Plttsburglt, Pa. 
9. 1£O.-C ABRIAGE O}o'FSETS, ETC.-G. SmIth. Plantsvllle , 

Conn . 
9 . 1 8 1 .-F ARRICS . - E .  R. Warrington . Pbll.delpbla, Pa . 
9, 1>2.-PICTrBK FRAME.-W. Allen ot al., DetroIt. M!ch . 
9,183, 9,lS".-TYPE S . -H .  Brebmer, Stapleton,  N. Y .  
9 . 1 85 to 9.187 . -TY PES .-D .  W .  Bruce , N ew York cl y .  
9 . lS8.-STATUETTB.-R. Chrlstee en,West Meriden.Conn . 
9.189.-COFFBE MILL COVBRS .-P .  Clnqulnl. Meriden. 

Conn. 
9,l90.-EMBROIDERy , - E .  Cri l!!snd, New Baven, Conn. 
9, 191 .-BANNER.-E. L, Fenlmore,Phl1adelphla, Pa .etal. 
9 . 192 to 9,194.-(JARPKTS . -A. Heald . Phlladelpbla . Pa. 
9,19t;, 9,196.-TYPE B . -J .  Herrier, New York city . 
9,197.-TYPE . - H .  Ihlenburg . Phlladelphla, Pa . 
9 . 198.-TYPKS.-W. W. Jack.on . Pbll _delphla.  Pa. 
9,199 . -BKEB MUG .-W C .  King, Pltt.burgb. Pa. 

9.'!OO.-SHAWL FABRtC • .  -(J . H. Landenberger. Phlladel-
phla. Pa . 

9.20 I . -TYPKS.-A. Little . New York cIty . 
9,20'.l.-CARPET8.-T .  J. Stearns, £O&tOD, Mass.  
9 ,200.-CABD MOUNT .-N. Weston , San Francisco, Cal . 

[A copy of any one of tbe ab ove patents may be bad 
by remitting one dollar to MUNN & Co .• Si Park Row, 
New York cIty . ) 

SCHEDULE OF PATENT FEES. 
On each Caveat. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 
O n  eacb Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �3 
On Illlng each application for a Patent (17 year.) . . . .. 1 3  
On Issuing eacb original Patent. . . . . . . .  . .  . . . . . . . . . .. �O 
On appeal to Examlnera-ln-Chlef . . . . . . . . . . . . . . . . . . . . ..  l0 
On appeal to Comml.sloner of Patents . . . . . . . . . . . . . . .. !IO 
On application for Rels.ue . . .  " . . . . . . . . . . . . . . . . . . . . . . . ao 
On IIUng a Dlaclalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 
On an application for Design (8� years) . . . . . . . . . . . .. 10 
On application for Design (7 years) . . . . . . . . . . . . . . . . .. 13 
On application for De.1gn (14 years) . . . . . . . . . . . • •• ao 

Back Palre • • •  - • • *1 .00 a IIDe. ID.lde Paee - • • • - '75 ceDI. a UDe. 

Engravin(18 may hood adoorti8ements at the same rate 
per lim, by m�4BUrement, CUI the Wter pre88. Adoor­
tiuments must be received at publication otflu CUI 
earl.y as F'rf,day morning to appear in next il8tU. 

Brass Goods. 

$250 A MONTn-Agents wIntea every­
where . BU81ness honorable and IIrl1 
cw •. Particulars sent free . Addre .. 

J. WORTH & CO . . St. Louls.Mo. 

DO YOU 
WAN T  MONEY 

Male or female. Send lOur ad­
dre •• and get .omethlng that will brIng 
you In honorab:r, over 11110 a month 

:Yc'ii st�:r.n�:w \���o .. 178 Green-:. 

l MAY 6, 1 876. 
R E V E R S I B L E  

BOISTIRG II.GI.II 
. F O R  A L L  P U R l" O � E 8 .  17" Cheap . •  Imple, durable.  and elrectlve . ..... 

LIDGERWOOD M ' F ' G  CO . •  165 t'e&rfBt . •  N . Y  
E. M .  MA YO'S PATENT B O L T  CUTTER. 

Holt. and Bolt Enrl. ot even de.crlptlon made to or­
der. Send for Circular, Cinclnna 1 , 01110. 

Brainard Millinl!' Machines ��d :m�� lIT Send for clrcular.'to B. M. M. C O . , lSI M!1k St . •  
Bo.ton, Mas •• 

WITHERBY, RUGO &; RICHARDSON, Man­
ufacturers of Woodworth Planing .... Tongueln!f' 

�nd Grooving Macblne •• Dan!el's p\aner
� 

1<Icbardson 
rn

a
e:'

nin�R��� T:r':.�'t,I���h:.':."l ·
W�gd_W��n

MO';,\'!: 
c�nery generally . 26 Salisbury Stre�;.:worce.ter;\r ... . (Shop formerly occapled by R. B ........ & CO.) 
L.  B. WITlIlIBBY. e . 1. Buee. s • •• BIOIlA.BD80lI" . 

opml-nd �Ierphln. nablt _bool""'ly _nd =���::,�r;!r�rti:i�.O�.b��7: ton. lIP' W uhington St.. ChicalO. ill 

STEAM ENGINES FOR SALE. 
I ofter the followln� very superior To1d & Rat!'erty Rn­

KInes for sale at greatly reduced prlces{ If dl.nosed of be­
,'ore the 1 st of May to save removal, v Z . : One 18:1:86. one 
14x18 (sawmill) . one 12x24. one 1Ix24. one 10x2t. one 9x20. 
one 7x16. one 5xl0 on leg., one 8x12. portable one ax16. 
double hOisting: all IIrst class and entirely new . AI.o 
varlou. size. and kInd. of Bol1ers . I w11l also furnloh 
8l1eclllcatlon. and estimates for all kInds of rope and b.g· 
g11'ft�:�lnery. Send forr��rl-F81'b�lrcular and price . 

____ .;:I.:,.O .;:B.:;a.:..rc'-'-'IIy St . •  N ew York. or Paterson. N .  J .  
Corr,l.ra-ted - I ron • .  

, " : :  : :: � : .  \. 1-

.,..,.. ..., 
� . ' -

Iron BuildIngs. Rooh. tb�t�� . 
I�g�r sB:�GB 

un ROOF COMPANY , ��eYO
�

k
�ey Street. 

� Send for circulars. 

GIIO. W. BIIAD 4 00 •• 
STEA.M DA.ND SA. W 

&ND VENEER-CUTTING MILL. 
186 to 200 LEWIS ST . •  foot 5tb & 6th St. •• E .  R.. N.  Y 

Always on band. FULL STOCK of SEASONED 

Hard-Wood Lumber 
AlfD CHOICE FIGURED VENEERS. 

The LARGEST STOCK I The GREATEIST 
VARIETY I The I.owest .Prices I 

�e:;'l:':
o
:;'W=l:,��fy

C
:�I�.m�f��:; ��e

c�::r' 

DIRECTORY_ 
C.&. �T:K:C>J.IIIIiI' 

--: 0 : --
Thp. Public are hereby cautioned a[!,afnst purcha.l n g  

a'lY Busin ... D/reelorll represented t o  be I . sued b y  thlB 
Company BOUND UP TO IMTT 4..TJI: 

WI LSON ' S  BUSINESS DIRE CTORY . 
and n ot b���F,��� 1�����'kns�beJi��l��'h W:.y:e

�s
s
s������

I��out 1st May. In order to Include a1l  
THE TRO W CITY DIRECTORY COMPANY. 

11 UnIversity Place. New Y ork . 

BUSINBS8 AND TBLBGJU.PH COL f ·BGB . SANDUSK.Y , O .  
en Terms and Induceillents . Send Stamp . 

A P R  A C T I C A L  TRE A.TISE ON ROADS, 
STREETS .  and PAVE MEN r!l. By Q. A. Gillmore . ,M . . Lleut . · Col . U. S. Corps of Engineer •• Brevet 

General U. S. Army. WIth 70 Illustrations. 12mo . •  
cloth . 12.00. 

D. VAN NOSTRAND, PuBLISHER, 
23 Murray St. and 27 Warren St .• New York . 

' .' CopIes .ent free by mall on recelp, of price . 

P.P.P . P .  MAGIC KN I F E .  Entirely new.  Agent,s ��ted ._�ostPald SOc. CIty Novp.lty Co .. But!'alo. N . Y .  

BIG PAY t o  sell our RUBBER PR tNTING ST .... tPB , ­
Terms free. TAYLOR & H ARPER, Cleveland , O .  

W ANTED-To gain all  toe information pos-
an� to c���::���I�M:�:r�'��� .. a'lln��{;I�� ����:�: 
turing apparatus for that purpo.e , 

WILLIAM (J. PETERS . Dal las. Tex. 

SOROLL SA WBBS. 
My list of Dattern. (1 to 225). va' ue ,18.  sent on receipt 

of fS .  L .  H .  RUSSEL L . Stratford. Conn. 

W /I N rED-At 1019' prices. good small 2d hand 
Iron Planers, Lat hes. Drm Presse. and otber 

Macblne 1'001.. Send particulars to J. & 'iJ.. KELSEY , 
11!6 Kentucky Avenue. IndlanapoU •• IndIana. 

Zero 
Refrigera tor, 

With COOLER. 
BEST FOOD AND ICE­

KEEPE R. 
lIT Send for Hook. 

A M. LESLEY .  
2"26 We8t2Sd S t  . •  NewYork 

M usi c--M usic-- M us ic ! 
Organ. and PIanos lead the voice ASTRAY . deform 

E V ERY melody . and RUIN true harmony !  See emInent 
Instructor: perfeet remedy : uneTrlng Tunln� : and Play­
Ing CORRECTLY without sbarp or tlat . Sent for 35 
cent., by CORNELL, Box 50� . Cblclgo , III . 

E. G O ULD'S SHAPER 
BEST IN MARKET . N EWARK . N .  J .  

© 1876 SCIENTIFIC AMERICAN, INC.



MA V 6, 1876.] 
Founded by Mathew Carey, 1785. 

BAIRD'SWg��CATALOGUES 
Now Ready. New Revised Editions. 

Cat.aloll'ue of PRACTICAL AND SCIENTIFIC BOOKS 
publl.hed by Henry Cnrey BaIrd & Co. 8'-0 .• �6 page • .  

Catalogue o f  a choice collection o f  PRACTICAL, 
SOIltNT I F I C .  and ECO!olOM[C BOOK S .  4to. 

Li�t of Books on STEAM AND THE STEA}[ ENGINE, 
MECHA.NICS, MACIII�ERY, snu ENGIXE !RIXG . 4to . 

List of I mpOT tant Books on METALLURGY, ME­
TAL B .  STRENGTH OF MATER[A18, CHlI.MICAL ANALYSIS ,  
ASSAYING.  etc . 4to . 

A Catalogue of Books on DYEING, CALICO PRINT­
l !fO .  COTTON and WOOLBN MANUFAOT UBB. 4.to .  

List o f  Books and Pamphlets on the CURRENCY, 
the FIN ANOKS . POLITTCAL ECONO» Y, and KINDRED 8UB­
J'&CT ••  4to . 

or Any or all of the above vRluable Catalogues wfll 
be sent by ma.il gratis, and free of posta.ge, on applica­
t ion. 

nr- We are now receIvIng and keepIng In stock tbe 
most tmoort Int ENGLISlI AND AMERICAN RClENTIF'lC 
BOOKS a8 they are pahllshed, and nre prepared to furnt8h 
them or t.o gtve Information In  regard to all Amencen 
IlnQ ForeIgn publication. In tbl. department of litera· 
ture . 

HENRY CAREY BAIRD & CO., 
iNDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 

SlO WALNUT STREET. PbUadelpbla. 

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

Awarded a Bronze Medal at tbe American Inotltute Fall 
���t��� fi16"o1r'}f;'b�� :a '�"!:t CI�����e�

h
�:t'::���

o
��� 

thIng yef Invented for the purpose . a8 It obviate. the ule 
of Ilde screws and washers, and can be regulated to .ull 
8Ill' thickness of Doors . .. Send for CIrcular. 

THE PA.RKER '" WHIPPLE COMPANY. 
Welt Meriden, Conn .• or W'i ChamoeTi St .• N. Y 

FR I CT I ON C LUT CH E S 8P 

� AN D  ELE VAT O RS .  
VO LN EY W .  M A S O N  &CO . P R OV. RJ 

Stone Channeling 
OR 

Quarrying Machine, 

W ARDWELL PATl!;NT, 
FOR CU'l'TING STONE INTO VARIOUS SIZES 

AND DIMENSIONS IN ALL KINDS OF 
QUARRIES. 

STEAlII STONE CUTTER CO., RUTLAND, VT . 
SOLB PROPRIETORS AND HANUFAC"I'URRR8. 

G O L D P E N S  

*77 A WEEK to Agents. Old '" Yonng Male '" Fe­maleJn tbelr locality. Term. '" OUTFIT FHEE . Addreo. P O. VICKERY '" CO . . Augusta. Me . 
PAD'S DamaSC111 Spring Steel Self-Adjusting 
�s�w�e�C�IIII).-�8-1!'!'O!-�12!f11111!111!4-'!I1 6f!11'.I l., .... Bracl�����d Fret 

PrICe. SI.2.5 1.50 1 . 75 2.00 2. 2.� r fi I. PI J W , l h  each frame is I llel, ,"c<! 1 2  r o  t l\ easare 
mimitable and original fre t  0"  \ 'YO H I,SIIOP �'ol1 patterns, 8 hr:1�kct fOIn ".y COll Pl. .E T E 

FOI' - - t 1 .25 1� blades, I sheet Imprcssion pal'er. l lmt , l awl.with 
fllll ln8trllctlOns. By ma i l , l l l·cpaill ,  on receipt 
of pr!ce namc(l. 100 scrol l work dcslgl l�  free, ()U . recClpt of stamp. G EO. r Ann. BuJIalo, X . . :i. 

QN THE CAUSES OF KNOCKING TN HIGH 
P8ESS URE ENUINES .  By Jo.bna Rose . W ·tb ne EngravIng. . A v' luable practical treatl.e PrIce :to cents . Contained tn NOl. 1 and 2 of " ' Scientlfic Ame­rican Supplement, " to be had at thl. office. and of all neW8 ag�e�n�t� •. �����. �- Thl'S MlIS fAUHE produced b y  the  UB. 

, ",�:" . , of DYKE'S llEARO ELIXIB,wlthout 
. . . f . . , . InJury .or wIll forl elt $lUO. Sale and .ure . 

. ' . W i t h  fu l l  directions. p08tpaid. 25 cU. L .  
� . A. SMIT�_� CO'!..-�I!:_enh, Palatln� 

HOME-MADE TELESCOPES.-Dlrections for 
theIr con.tructlon, with engravIngs showIng tbe 
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e
: D��fn!�bli� ' N:' Y1 �OJCT��� TI FIO AMERIOAN STTPPLBMENT, to be had at this office and of all news agents. ' 
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S H  A F T SY U  L L EYS.H A N G E R S  
C O U P L I N G S  l T C .  

In Stock, and for Sale by 
WILLIAM SELLERS '" CO. ,  

PhiladelphIa, and 7 9  LIberty St . ,  New York. 
Price IIs�. and p.m)ble�s on.appllcatlon . ! 

:P .  BLAISDBLL 4 00 •. 

Worcester, Ma ••• , 
Mannt.ctnrerl of tbe BlaIsdell Patent Uprtght Dr1I1. and 
otber 1Inlt·claBS Machlnlat '8 TOOII. 

I'IIB 

TRADI IBGIBI. 
-0-

Bolleless In operatlon-Pertee· 
�f �,::,����IIIP-.1I light par I 

Every Engine indIcated, and 
::�va����'l:\��e:If1:e the hlah-

WlUT&ntcd sn
i\:
erlor to &IIJ 

=k-e�?rtable nglne In the 
Send for PrIce Llat and CIr· 

cular. 
� . &; HJmCHllL 

BOD. M'rG. Co. , 
Dayton, Ohlo 

Wall St. Caricatures. 
A NEW BOOK. 48 PAGES. contaInIng 14 engraved 

.1ustrat1ons, WITH INFOR)fA.TION FOB STOCK RPEOULA-

fi7":'all�
rl
f'iJ�;�WMgE

e
�. 6'b��ni:�f:r.
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2 Wall Street. New Yorl<. 

Water Elevators. 
W M .  E. HAI.E & co . •  \07 Lake St . •  Uhlcago. 56 Park Place, New Yorl<. 

IMPORTANT FOR ALL CORPORATIONS AND 
MANF'G CONCERNS . -Rn erk'. Wa",lIman'. 

me Detector. capable of aecnrately controllIng tbe 
motion of a watchman or patrolm8ll at the dI1ferent Ita­
tlons of bls beat. Send for cIrcular. 
•• Eo. BUERK, P. O. BOll 07'0, Bo.ton. M .... N. IS.-Tbe BUlt agalnlt Imbaeuser " Co., of New York 
:::e t��:���e�

a
�n:f���e�:!�' '" 1!:Ct��;�fi� 

Ing. contrary to tbe order of the Court. alld especially the 
clock wIth a lerles of sprlnp In tile cover. and marl<e" ���. ?;;lt�J'oD �yrs�':n���I�a.r8a?{ wt"M ���' " "  .. w I  •• . 

rOOT LA. TUBS Moot Dri l l  

Send for Clrcularo to . H. L. fHI'I!.t.l�t5 " ·  60'1 IV. 5tb St .• CincInnati. O .  

RIDGE'S FOOD FOR INFANTS '" I NVALIDS Is the stand­ard preparation of Its kInd In England and America. 

MAOHINERY. 
mol' • WOOD WORKING IUCHINlIlli Y 

OlP BVDY DESCRIPTION. 

Cold Rolled Shafting. 
acll�':H:r fu�Jt�ba���lIpJ=-�&' , 

G II O R G liI  P L A C E ,  
121 Cbamben " 1111 Reade .tI . . lI. y .  In.  

PUNCHING For the Be"t and ClleR" 
AND e,,'p I14dreo. THE 8T ILES 

DROP PRESSES. tr.ID�li��:"';�lf::. co. ,  

PI, 'l'ENT-DO U BLE-ECCENTRIC -UORNIC"i>;-BRAKE Mannfactnred by THOMAS '" ROBINSON Clncln: oatl. (j. _�� for Clrc�ar!. __ __ _____ • 

DR EDGING AND DITCHING M A CHiNERY 
The latest, most extenetve, and 8uccessful machi­nery. now In practical operation at Lake Fuc1no WIth scale drawings and detane, 8howing construction: opera­tIon. and economy By M. A. Brleo.e. M. E. A most excel1cnt and valuable paper upon the 8ubJect. Con­taIned in SCIENTI fIC AMERICAN SUPPLEMENT No � 

ew��:e�ts�
ents. To be bad at thIs omce and of ali 

s 
TURBINE 

Wat e r  W h e e l  
Ha. D I S  P L A C E D hnndred. of otber TurbIne •. but HAS NEVER BEEN IT­SELF DISPLACED. Pampblet Free . 

S. F. BURNHAM. YORK. P ... . 

SCROLL SA. WS MachInes . Saw •• Tool •• Pattern., Wood. &c. • 
FRASSE & CO .• 62 Cbatham St . ,  New York. 

�!�"Z." �� I I I  
!'mnft Tool. of all kInd. ' al.o GEAR WHEELS arts �f M O DELS.  and materials of all klnda. ca.tlnE. of 
G'8�1 L

N
a
o
th
w
e·L EnI<lne'!.l Slide Re.ts,&c. Catalogue. free. - W'IUHTMAN 2S Cornhfll. Booton, Ma.8 . 

B A G L );  I' O O T  L A T H E S ,  

III 
Wltb Beroll and ClrcnJar 86w AttaeIl­ments, Sllde �t" Tools . "e. ' allO Small Engine Latbea, .. etal Hand PIanen &c Neateet dealgns, BUperlOr IInlsb. til"; Pri_ Our Dew Catalogue delcrlbel . tbe.e and every tool Deceosary for the Am· .teur or ArttZllll . Send for It. 

WM. L. CHASlI: '" CO., M "  WI 1.1 .... rtv llt • •  Npw Verll. $8 YOUNG A M ERICA SCRO LL 8A W. Beats tbe world . J M.BEUULEU.M'f·r. WllIIam.port. Pa. 

FOR S A LE -Two l�t cla@@ 8 In. Sbapers, 42 In.x:t2 
Ham�e�it lfii51�:cl�r:l:..

x
�::in��

an
E�·f. �bh��'W 18 Beekman St . •  New York. . 

M���R!!lg � T!!�t?c!!��11 
saw. an U<>neral WOod- Worklnll: Machlneq: . 
J<l!,l� I];.S�I!!1���'S SONS l i1:��:;��kf:l V.elty .  rrHE CENTENNIAL INTERNATIONAL EX-

HIBITION OF 1876.-Tbe fuft B I.torv and Progre.o 
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objects. are gI 'en weekly In the SCIEI;TIFIC AMERI­
CAN SUPPLEMENT. Term •.  � for the yeRT : sIngle co­
pIe. 10 ct. To be had at tblo office.anu of all new. agents . All the back numbers . from the commC·DCfment on Jan­
uary 1, 1876, can be had . Those who desire to pos"e88 a 
complete and .plendld IIIuotrated Kecord of the Centen­
nIal E�nos\t.lon . should bave the SCIENTIFIC AMERI­
CAN SUPPLF.MENT. 
. .» . ," ·I� E N ' r  : 'CO L D R O L L E D . .  _S HAF TING _ 
The fact that thla Ihaftlng hal '1l5 per cent greater 

strength, a \lner IInlsh. and 10 tmer to gage. tban any 
other In nse,rendero lt nndoubtedly the mOlt economIcal. 
We are 81so the 801e manufacturers of the CJ:L:&BBATBD 
COLLINS' PAT. COUPLING, and turn18h PulleYd,Hangers, 
:��iI�ll��

e .g'0st approved Jb)}�8 ",Pr��J��r��� on 
T
��

S
��

e
�!n;Y�t��:t�8h�����HI'. Plttsbnrgb, Pa. 

W' Stocks of tbla ShaftIng In store and for sale by 
FULLER DANA '" FITZ Booton, Ma.s . 
G EO .  PLACE '" CO:J 121 Chamber. St . . N.Y. '''1 '  . r.E &: WHALING. Mi lwailkee . Wtl .  

MA C I I lNERY OF IMPROVED STYLES FOR 
makIng SHINALES. HEA.DING and STAVES ; 

al.o GAUGE LATHES for TURNING HANDLRS. Sole 
�n'l���

o 
'td�:';'

s 
Pa
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v ...... 'BG A R  HOW MA.DE IN ....... 051 � 1U HOURS from 
Cider. WIne. MOWI!eI or Sorghum. wIthout UBlng drug •. 
Addre8s F. 1 .  SAGE . tlprlngtleld. Mass . Name Paper. 

BLAKE'S PATENT 
and Ore Breaker 

$12 a dar at home. Agents wan'ed. Ontllt and 
terms free. TRUB .. CO . . Angusta, Maine. 

A8besto� Kooftnl(. wlt.b the Improved WhIte A.be.tos 
re Ire Proof r.oatJng. tor steep or fiat Root8 tn aU climatea . 
A 8bestos R oof Coatlnlr' for old Leaky Roofs . 
A sbestos CelDent tor fl!plUrtng Leake on Roots. 
A 8besto8 Roof Paint. lor Tin Roof •• Iro1lwork. &c .  
A sbeHtos Palot,,-all cnlors-tor structural purpofles . 
Attbesto8 Fire P rnof Coati 011', for wood workt &c. A. b eMo8 eteam Pip ... and IJolter Coverinl(8. 
A MbeNtOl!' Steam PRcktnll', flat aod rouna, a1l stzes. 
tooillea thlDlr Felt8. Vel'lDln Proof Llnlnlr. <'Ioc. 

Tnese arttcles are ready tor use. and can be easlly ap· 
plied by any one. Send tor Yamphlets. PrIce LI.U. &C. 

H. W. l0HNS. 87 11aiden Lane. N.Y., 
Patentee and MaDufacturer. E.t.abll.bed 1858. 

P A T E N T  

��!ft!!Ule��a�n����.!!r!,'?e' 
oiling Saw rbors, and otber wood-working machInery. 
S A. WOOD ' S  MACH INE CO" 1 91 Liberty St. N. Y. 

Send for CIrculars. etc .  172 Hlllh 8t., Booton. 

INDEX PL ATES FOR G EAR-C UTTING MA­
CHIN ES made and drilled to order. wIt." any required number of boles or cut uoon tbe edge for screw. Spur and beveled gears and racks. for patterns or tor use , cut to order ; aJso rosettes for Jewelers' and watcn-case maker.' en�lne lathe. . Hole. drilled In .tralght fine. 

g!r:
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l
�e��g of Gear Wbeelo. wblcb can be .barpened by grIndIng wlt'out ehangjng theIr form, kept. In stOCl<. Cutters made on thlo plan will la.t many times a. long .. thooe of the common form, wIth the advantage of beIng alway. ready for use . Descrlr.tlve Catalollue with prIce lI.ts 
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W F. & JOHN BARNES, 
• Manufacturers ot Barnes' 

Patent FOOT-POWEK MACHIN E­RY. SCROLL SAWS. LA T H E S ,  CIR· 
CULAR SA WB. ETC. The only foot 
s��er

ce����.:�erill�hiout'�t�k 
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year made u81ng these machines. 

c�L�8tE�or ILLUSTRATED 

ROCKFORD, 
WINNEBAGO COUNTY, ILLINOIS. 

THE i M P R O V E D  CELE BRATED 
ARMSTRONG HEATER J.ND LIME 
CATCHER remove. and prevent. Scale. 
��be
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wIthIn o)le year. All parties ullll otcam 
shOUld have one . 

For parttculara and clren-�l'u"8U:'·':'N ,  CURTIS '" . KNIGHT, MANU" ... CTU".lI8. 

Macbl�I�::,,*, A�"{.�D to act .. Local Agents. 

30 1 

THE UNION mON MILLS, Plttshurgh, Pa.­
The attentIon of Engineer. an" ArC'llltecto Is called 

to onr Improved Wronght-Iron Beam. and GIrders (pat­
ented) , In whIch tbe compound weld. between the stem 
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pared to furnl.h all sizes at term. as fa..-orable a. can be 
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E Lf,f.;r':��fat����lIt�l1tIgtg��i'ngl}..�t;'�r:l:,�. �g�:: 
Teleg . Inst'8 ,Batt 's ,etc . TEL . SUPPLY Co. ,Cleveland ,O .  
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SONS, Barre. M... . PrIce. low. Send for cIrcular •. 

R. A. Vervalen's BriCK Macb ines, 
Made at Haverstraw, Rockland Co . ,  N .  Y. Making nine 
tentb. of all tbe brIck u.ed In the State .  Send for clrculnr. 

FOREIGN PATENTS 
AND 

THE CENTENNIAL. 
Tbere I s  n o  doubt that our Centennial Exposi­

tion will attract to our sbores multitudes of repre­
!entative people from all parts of the world, and 
they will take home with them many of our best 
Improvements to Intl'oduce Into their own manu­
factures. 

An uDu sual opportunity will be offered for sell­
Ing to these people such foreign patents as have 
been secured on gooJ American Inventions in the 
respective countries from wblcb these visitors 
oome. 

At the reduced prices for wblch patents are ob­
tained abroad, our people will lose a cbance not 
likely to occur again, If they do not avail them­
selves of tbe opportunity of securing their Inven­
tions In foreign countries at once, so as to have 
their patents ready to negotiate the coming sum­
mer. 

For cost of patents In tbe di1ferent countries and 
tbe condItions on wblcb they are granted, send for 
pamphlet containing full Information_ 

Address MUNN & CO •• 

37 Park Row, New York. 
BRANCH OFFICE, cor. F and 7th S18., 

Wasblngton. D. C. 

Munn & CO'S. P atent Otlices. 
B stabHshed 184:6. 

the Oldest Agency for Soliciting Patents 
in the United States. 

TWlCN7 Y_NINB. YEARS' B.XPERIENClI.. 

MORE PA.TENTS have been secured througb 
this agency, at home and abroad, than through any other in 
the world. 

They employ as their as.I.ta.its & corp. 01 the most e�­
perlenced men as examiners. opecificatlon writers, and 
dlaftsmen that can b. found, many of whom have been .e­
lected trom the ranks of the Patent Office. 

SIXTY THO lJ8AND Inventors have avallO<! 
themselve. or Munn & Co.'. service. In examining their in­
ventions, and procuring their patents. 

MUNN & CO . •  In connection with the pubU<'&tion of the 
SCIENTIFIO AlIERICAN, continue to examine inventions, 
conter with inventors. prepare drawings, speciti""tions. and 
asslgnment •• attend to flUng application. In the Patent Office, 

paying the government fees, and watch eacn case .tep by 
slep whUP. pending before the examiner. Thl. I. done 
throngh their branch oIDce. corner F and 7th .treets. Wash­
Ington. Tbey al.o prepare and file caveats. procure design 
patents, trademarks, and reissues, attend to rejected cases 
(prepared by the Inventor or other attorney.), procure copy­
rights. attend to Interference., give written oplnlOn. on 
matters of Infringement, furnish copl.s of potents, and, In 
tact, attend to every braneh of patent bn.ine.s both in this 
and In foreign countrle •. 

A .peciaI notice fB made In the SCn'NTIl'IO Alf1!:RIOAN 0 
aU inventions patented through thfB Agency, with the name 
and re.ldence of the patentee. Patents are often sold. in 
part or whole, to person. attracted to the invention hy sucb 
notice 

Patents obtained In Canada, England, Frar,ce, Belgium. 
Germany, Russia, PrussIa, Spain, PortugaJ, the British 
Coloni.... IIJld aU other countries where patents are 
granted at prices greatly reduced from former rate.. Send 
for pamphlet pertaining .pecially to foreign patents which 
state. the co.t, time granted, and tho requirement for eoob 
country. 

Co.letI oJ Pa,enta. 
Pereona deelrlngany patent saned from 188& to Novem ­

ber H, 18G7, can be InppHed with official ooplea at 8 rea· 
sonable cost, the price dependfng upon the extent of draw· 
luga and length of spectilcatlonl!. 

Any patent lsaned BiDoe November 2'1'. 18G7. at wbfeh 
bm� the Patent 011106 oommenoed printing the drawing!' 
and spectilcatlona,may be had by remlttlng to this om"" ,1 . 

A oopy of the cJaIIna of any patent lsaned BiDoe 1886 will 
be lurnlahed tor fl . 

When ordering oopl.., pleue to remlt tor the l8IIle III! 
abov" and .tate name 01 pat<tntee, title of invention, and 
date OJ patent. 

A pampblet oontalning the laws and tun directions for 
obtaining United State. patents sen , free. A band.oruely 
DOund Reference Book. gilt edlres, con!Jlins 140 pages .nd 
nlanv engraving< and table. important to every )Jawntee 
:md mechanic. and I. a useful handbook 01 relerence JOl 
erybody. PrIce 2� cents. mailed free. A dare •• 

M UNN &; (JO. , 
Publishers SCIENTIFIC AM EHICA N  

8 7  Park Row, N. Y .  
BUlIOB Ol'J'Jo-COrn8l If aDd 7 t ll  Street. 

WublDcton. D. O. . 

© 1876 SCIENTIFIC AMERICAN, INC.



Baelr. Pace • • • • •  8 1 .00 a lia •• 
.a •• 4e Pace • • • • • 1'5 cea" a llD. 
EngraVWiQ8 mati Mad advertUemefiU at &he IMlme ratt 

per"m. by � aa tM ratM' prell. .... 11-
vertUernenta mll8t be nceWtd at publication oJ/IU III 
_!II aa B'rida1l mom(ng to IJPPWf' fn MIt wue. 

W ANTED-A Situation as Superintendent by 
a thorouab mecbanlc. liberally edncated and ex­

perienced In the orllanlzatlon, dlaclpllne. and manlllle· �:::�Br:�ib"eJ:O� .. ��
a
iio�

I
�� �Hlfrm'o��!��fD:�� 

Reliable refe,ences offered. For further particulars, 
addre •• B . •  4 Spring St . .  Uttca , N. Y .  

• 1 0 0 R E W A. R D. 
Tbe advertiser II In q ue.t of an elastic subltance (In­

dia-Rubber or other marertal) . of a dark color (black 
p,eferrea) , wnlcb will retain Its elasticity. and not be 
affected by air, moisture. or animal oilS. To be u.ed In 
thIn ,lip •• about 8-$l lncb wide . To the first part.y In· 
forming us bow or wbere a substance satisfactorily an 
Iwerlng tbe above conaltloDi may be ubtalned on rea· 
80Dable terms. 1100 will be paid. Apply to JOHN PHIN. 
Editor of T1ICBNOLOGI8T, 1'1. Broadway, New York. 

Iron Planers, Engine Lathes, 
Radial Drills, 

Boring and Turnin� Mills, 
And a full line of MACHINE TOOL's' of the be.t de­
IIgn and workmanablp, made by 

Niles Tool Works, 
Hami lton, Oblo. 

B O I L E R  A N D P I P  .. 

pE���r!:.��fi,�n 
fuel . Alao Manufacturers of Roollna Material •• 

Asbostos Foltin� Co" 
Il!.� 3� Front St .. nr. GoaverDear �t., N . Y . 

YOUR GARDEN. 
Bow Is th,e time to get the belt booke about It. 

BUD1I1IBO!I 'I GABD1INING 1'011 PLlIASu .... ,Post-pald .. I.GO 
H1IND1I1I80N ' S  GABD1INING rOR PROI'IT . .  11.GO 
Ro1l's  PLAT AND P"OI'IT IN JlT GABD1IN. 11 .GO 
QUIXN' S  MON1IT III TU" GARD1IN. . . . . . . . . .  Il.GO 
BABBT' .  FBUIT GAlID1IN. . . . . . . .  12.GO 
FULLlI1I·. STRAWB .. RRY CULTURI.T. . . . . .  .20 
FULL1I .. '. SJlALL FRUIT CULTURIST. . . . . .  f1.GO 
FULL .. R· I G .. Ar1l CULTURIST. . . . . . . . . . . . . .  'I .GO 
GR1IGOllY O N  SQUASB1IS . . .  . . . . . .  . . . . . . .  . • . . .  .80 
RIVaR· .  MINUTURa FRUIT GABDBN. . . . .  f1.00 
H1IND .. 1ISON'S P1lACTIOAL FLORIOULTUR1I 11 .GO 
Ro .. · s  MUUAL ON CULTU .. 1I 0 1'  SJl4LL 

F1ImT • . . . • . . . . . . . . . . . . . . . . . . .. . . . . . . . . . • •  
You will lind all the above very useful and valnable .. the 
Spring comel on. Send 8180 to tbe Publlibera for an IIIu.­
trated Cawope 01 tbelr Rural Rooks (free toappllcantli' 
�!..JUDD COMPANY . �IJ Broad .. ay.Ne!.!or . 

.. .,... .I'HtM � • ..,�.,. Do Yeur Own Printing! 
-

Of 123 Pllllel. Bound In cloth, gtlt edgel. 
Thl. I. a valnable little boo., uaeful for Inventorl, 

patenteu. mechanlcl, and others. It contains the patent 
la ... of the United State. complete, with direction. for 
obtaining patents, trademarkl, caveats, dellans, copy· 
l1ghta, and forms for transferring, by assignment and 
IIceDle. part or entire Interests In patents. It contaIns 
the cenouE of tbe United States, by Statet! and Territo· 
rle. ; and contain I al80 engravings of 180 meabanlcal 
movements, whlcb will be fonnd convenient for all me­
chanics and Inventors to bave at band for reference. A 
more valUAble compilation of rare and u.efnl lnforma_ 
tlon b .. never been condensed Into so small a volume, 
or lold at 80 cheap a price . Price, by mall. 2G centa. 

Addrels Munn & CO., 
Publlsbers flCIENTIFIC AMERICAN 

37 Park Row, New York. 

VELOCIPEDE CARRl4.GBS, OF LIGHr CON­
atmctlon. fast IJ:eed. Worked PlNhand crankl ; firg1t f�ti�t':�NT 1}���

ed
,!� � had �W�I�� 

and of all newl aaenta. PrIce 10 cents. 

Scienti1lc Farmer LBolton. M ... . . 11 a year ; 
, three montb •• 2G cents. 

E. L1IWIS STURT1IVANT . M . . • E. H. LIBBY. Editors. 

�OLUM BI A �O I r. En �)'\;:: �� E Ft'l E R 
T H E  O N LY P R E  V UI T I V E  or I N C R lJ S TAl lON 
A N D  C O R R O S I O N  
C O L U M B I A  C H E M I C A L W O R I-\. S  

• . f  . '  , 

IRON BRIDGE BUILDING-A complete de­
acrlptton. with dimensions working drawings. and 

�rspectlve. 01 Girard A venue Bridge. Pblladelphla, Pa 
ce�:'. 
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AMERICAN SUt'PLEMENT, 10 centl per copy. To be 
bad. at tbls olllce. and of all news agents. 

SEND FOR CIRCULA.RS OF ONLY CHOICE 
2d band Engtnes and Boilers. Portable and Station­

ary, allO of Punlps, T���gESc:�nNfJh":A�' &c . , t� 
Bucces.or to BINGHAM '" RICH, 011 City, Pa. 

Diamond Solid Emery Wheels, 
PRIOU--fx". 11.2Gj.!l"l. I2.2l!i}2x1", IUO ; 18:12,I12.!IO; 

18:12. 118.00; 20:12. IV . .,.,; :IUS. _ . All otber .Izes at pro­
)ortlonate prices. J'ut cnttlng. free from glazing, tbe, 
IoI'tl the best Solid Emery Wbeell. Give dtam . of nole. 
In your order for wheels. E� Grtnders une�uaIem t"J'.!�l�:n!"g���" t.

d
rao ICAN TWIS DR 

w. C-:-DUYCKTNCK� 
llIl'oRT .. 1I. K.uroP AarUUR. AND DBALB1I Dr 

Rai lway, M ach i n ists' and En­
gi neers' S u p p l ies, 

50 AND 5� .;JOHN IITRBET, 
P. O. 80][ 4101 NEW YORK. 

D i amonds ;".;. Carbon 

-LeCount's Patent­M A. C H I N IS T ' S  T O O L S .  
Set Iron Dop, ,,�r�'�""' ' ' ' . ' ' ' ' '1 5.80 
" to  

at " " " , •• • • • • • • • • . • • • • • • • • • • • • • • • • • •  12.00 " Steel " " " 2 I ' . . . . . . . . . . .  . . . .  . . . . . . . . . . .  8.80 . ., . " . t 4. I I  • • • • • • • • • • • . • • • • • • • • • • • • • • • • 18.00 
tron " Steel Clampl. Die DOIII,Clamp DOIII,Vlce Clamr 

Ex��'W.
M
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d
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THE HEALD � SISOO 
Patent Centrtfu�l Pumps, 

VERTICAL .. Bo�iZoNTAL. 
I'Ir. hemluma at New Orl�ClJilitnnatl, and Be'tl 

York. ����itftUte; �d. · ·  
Perfect aott.factlongoaranteed. Tbe cneapest. Ilmplest . 

• trongeat, most elllclent and popnlar Punlp In UBC. fOI 
��l��I£

r
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very low, for Wrecktna, Dredging. IrrIDttng. etc. mill­
trated pampblet. tree. Nearly 1 .000 reCerencel to actual 
cDltomers.�� �cg� ����!�.m:,aB. Y. 

To Roofers, Builders,& Property Owner .. 

A complete RooAng for 83 per i:!'1nare, durable. eeo­
nomlcal. and t1reproof . Bend. for Samplel and Cirtlulan. B. H. MARTIN. General':�!?le:r!��

I. 
P. O. Box 4";84. and V Liberty St . •  N. Y. 

U p right 
Stationary Engines, 

Stroq, Simple, Sare, and 8er­
vi_ble l 

" e, ad 8 Horse Power. 
GRIFFITH " WEDGE, 

Zanen1lle, Ohio. 

PORTLAND CEMENT 
For Walke. Cistern •• Foundations, Stablea. Cellan. 

Bridge., Reservoln. Brewerle •• etc. 
Remit 10 cents for Practical Treatise on Cementa. 

S. L. MBIIOBAlIT & Co • • 76 Sonth St .. New York. 

RE��;�BB B II S T 8� L��:S. 
I!lURan,L & KElZER. 44 Hem.a,. Ik..BIlIt. 

W'1lJ5 _ ... 'IUIt ..... 
Steel Tube OJ.aer. 

Adopted br U. a. Na". Perlale b, 
CIrcular. 
II'OK·CODUITllILB ITBAJI BOILU • PIPB 

COVElalRG 

,,,, __ ,,""11\ 
11""11 YO" " .... c'''-' 

.�"y.\\.�1t \\0\)$,.0" 
\"-� WO"-\(S, 

lh.\.on . W'$COMS'''. 

R 0 G .  B B '  TANNATE OJ' SODA BOILBB 
BC.u.E l'DVUTIVB JOB. 6. BOGBBB II CO., 

IbdIIon, lJuJ. .... !lelld for bOOlr on Boller tncrutat\on. 

� �  EXTREME R .iRE CH A NCE O F  8 PATEN fS FOR SALE FO R  THE VALUE OF 
ONE.-owlng to 111 bealtb and bard up 1 am forced 

to oller the greatest of all Inducements In the cbance of 
500 customers for 15 yeard for one cent, viz : For 11.(XX) 
only, in ca�h down, each of my recent U. S. Patents. 
A Twister of Straw, &c. k a Strl�per and Peeler of Bark, 
��:'il'r"es:'�er t!d::O��

a
�b:' S��ll�;W�xt��;.ib�:tl�:r;

I
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hold many sticks t'l be cut off at even lengths and at one 
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AI�abetlc Plates ; E.nvelope wlt6 S Improvements on. 
Tbe Latter S P. arc Arst class and very cheap Adver· 
tlslng Mediums. For coples ... please send to Inventor 
and Patentee. S. XU .. , Grand Junction. Iowa. 

bStea;��ork. 
CHARLES B. HARDICK, 

No. sa A 4 a m e  S a r e e &, 

__ . BROOKLYN. N. Y. 

Portland and Keene's Cement. 
From tbe be.t London Manufacturers. For sale by 
A Practical T�:a¥t�S o��!:�nt��:I�h��'f�:25 ie'::: 

P te For InoWln" Heat Of yrome re, OTene. Hot Bla8t Pipes, 
BoUer Aue!, Super-Heated Steam!. 011 BtllIl, &c. HE"BYW. BULKLEY. IOOle KAIlufacturer. 149 Broadway, New YorK. 

Machinist's Tools. 
NJllW and ]XPBOVJ:D PATTKBNB. 

Bend for new lIIustratedcatalogue. 
Lathes, Planers Drills, &0. 

NEW HA VEN_ltIA N lJ_A.CTlJ R ING CO. , 
New Haven, COBD. 

HARTFORD 
STEAM BOILER 
Inspeotion & Insuranoe 

COMPANY. 
f. B. rumII, Y. PIa't. I. " ALLEI, PnI't 

I. B. PIERCE, �. 

It Pays to Advortiso. 
Every bnllne •• man admits tbe neceaslty of advertll· 

Ing. All wbo bave tned It know tbe advantages and 
proAt of 10 dolna. But It Is not all wbo advertise that 
do It advantageouslv. and In tbe most ellectlve manner. 
to d.erlve the great<lst beneAt for their money . A. a 
mle, It Is the be.t economy to advertise what one b .. to 
sell or wI.bea to purchase, In papers lIa vlng the largeet 
clrcnlatlon among the cla8s of p�rBon. likely to be In­
terested In the article . Partlel having Manufacturing 
Eatabll.hment. to sell or le&Be, or who wl.h Estiinatea 
made for Constructing Bridges. Daml, Iron Buildings. 
Fun aces. Heating Apparatul. Bteam Englnel. Boilers. 
Wood and Iron Working Machinery. AgrIcultural Im­
plements. or Contracts for Engineering Worke of all 
kinde. will And that It pay. to advertise In the SCIEN· TIFIC AMERICAN . . 

The value of tbe SCIENTIFIC AMERICAN .. an ad­
TertJllng medium cannot be oyer..-tbnated. It go .. 
Into &II the macblne and workshopi In the country. and 
II taken at the principal IIbrarle. and reading rooml In 
the United Statel and Europe. 

We Invtte the attention of those wbo wish to make 
their buslnel. known. to the annexed rates : 
BQd( Parle . .  · .  . . . .  . . • • . . .  $LOO a 'fne. } EACH 
Imfde Parle · · · · · · · ·  . . . . . . .  .75 a line. INSERTION 
Bud1lU8 and Penonai . . . 1.00 a "ne. 

Engravtng. may head. advertl.ement. at tbe aame rate 
per Une. by mealurement. as tbe letter-preu. Adver· 
tlsemeDts mu.t be received at the pUblication olllce as 
early .. Friday morning to appear In next Is.ue. 

If IIDrthlng II .. anted In tbe mechanical line, advertise 
for It In the SCIENTIFIC AMERICAN. 

If one bal a patent or macblnery to leU advertise In 
tbe SCIENTIFIC AMERICAN. ---: 0 :---

The Supplement. 
Next to the SCIENTIFIC AMERICAN. the bCIEN­

TIFIC AMERICAN SUPPLEMENT h .. tbe largest clr­
enlatlon of an,. paper of Its CWI pDbllshed. The SUP­
PLEMENT II a dlstlnc& pnbllcatton from the SCIEN. 
TIFIC AMERICAN, and hao a large circulation other 
than amona tbe anblcrlberl of tbe regular edIttoD. 
Terms for advertlslna are very lOW, aa follo"l: 
BQd( Page, tmted Cover • • • .  85c. a 'me. t EACH 
Imide Parle . . . . • . . . . . . . . . . . .. 15c. a Une. f INSERTIOI!l. 

Discount for large lpace. and to quarterly advertllerl 
Addreu the Publlaben. 

[MAY 6, 1 876. 

NEW AGENCIES. 
Ra"tlnlt1u.t eltabJlsbed Agencies In tbe bands of 

GEO. f"L.\CE. 1�1 C�mbel't. St .. New Y�rk, aud of SHEARMAN & ILLE� Arcll �t., Phll­
adelpllla, Tanlre Emer) eels and'Macblnes can now 
be bad In both cities on reasonable terms. 

a SI)ec!�!�Po�ela��!!�� large 
Wbeels. 

THII TAHITII 00 .• 
STROUDSBURG, PA 

HASKELL'S THREE CYLINDER PUMP­
Hand or Power. Cbeaper than a Steam Pump. 

Will ontwear a Rotary Pump-do more work. with less 
power. tban any other pump. Not liable to fet out of 
�r�x

r
Of t� ��i:.

smJ!�d
c:�r �'¥�:�: Adap ed to any 

CHASE MACHINE COMPANY. Boston. M .... 

S C I EN C E  RE C O RD 
Fc:»:r 1B?6. 

--
This work Is just fresh from the presi1, and aL 

the orders which had accumulated have been 
ftlled; and the publishers are now ready to receive 
new ones. 

The SCIENCE RECORD for this year-the fifth of 
its publlcation-contains 600 octavo pages and a 
great number of engravings, illustrating new ells­
coverlee, novel inventions, etc. 
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WJ�lci In GIIe follOWIng Dep&nmentl : 

�����Jlb� m ��ttk¥l&l1 
ELRCTRICITY. LIGHT

� 
HEAT

l 
So'UND, 

i�¥��«fL�lj'JJ\fT¥CCl.pliB.E�T
S. �g�UllY,HfbIJ'BICIIOLD ECONOMY 

MAT A MEDI_BAPEUTlCS: HY8IBNB L��i,. . �T�m:ONtBIC8, RAPll Y OGY �i4D MINERALOGY, 
BONOMY. 

OGRAPHY AND NECROLOGY. 

1:=I::;:ao
w
:f

o 
f::

1
�

0
� �Pe����I't�:�; 

copy of 801 .. N01I RBooBD for 18'16. It will be a mOl' In· 
tere.tlng and Vaillable Boo., and Ihould have II plac In 
everv HODlebold and Library. 

Hand.omely Bound Libera dlsconnt to the trade. 
Price l2.iIU. Bent, po.t-pald. on receipt of price. 

All the preceding volumes of SCImrCII a.coRD 
may be had separately at $2.50 each, or $10 for the 
t.ve volUll!'lB, l8'l2, l8'13, 187'- 11175, and 187e. The five 
volumes comprise a library of information "hicb 
every student or man of science should preserve. 

IroNN " CO., PuBLIsIDIBII, 
I1f Park Bow, 

W_ YOI'll ott)'. �CREW PROPELLERS, THEIR SHA.FTS AND 
FITTINGS. By Hamilton W. Pundred, M.E .  An 

a Ie tre&t� .hewln/{ tbe pre.ent p,ractlce, Ita advan-
l�f::J'�:�'i..
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IIIENT. 1'0 be bad at tbl. olllce. and of &II ne"' lIIIents . 

FOR 1 8 '8. 
THB .OBT POPULAB BOIBNTIJ'IC 

Ill' THE WORLD. 

THIRTY-FIRST YEAR. 

PAPKE 

VOLUJlE XXXIV.-lIEW SERIES. 
l'he publillhers of the SCIENTIFIC AMERICAN 

beg to announoe that on the ftrst day of January, 
1876, a new volume coDlJllenoed. It w1lI continue 
to be the aim of the publishers to render the con­
tenta of the new volume more attractive and use­
tul than any of its predeoeesors. 

To tM Meclumic and Manu/act'll"'''' 
No person engaged in any of the mechanical pur­

Iults should think of doing without the SCmN­
TIFIC AIOIBICAN. Every number contains from 
six to ten engravings of new machines and inven­
tions which cannOt be found in any other publica­
tion. 

The SCIENTIFIC AMERICAN Is devoted to the 
interests of Popular Science. the Mechan1c Arts, 
Manufactures, Inventions,Agrlculture,CommerCf', 
and the industrial pursuits generally; and it ta val 
nable and instructive not only in the Workshop 
and Manufactory, but also in tile Household, the 
Library, and the Reading Room. Each volume 
contatns hundreds of Notes, Reclpee, aDd Suaea­
tlons, and Advlce, by Practical Writers, for Work­
ing Men and Employers, in all the varioUl artl. 
TBRMS OJ!' SUB�RIPTIONS.-P08TAGE 

PA.ID BY Us. One copy Scienti1lo American, one year . . • .  18.20 
One copy Scienti1lo American, Ib: montba. . 1.80 
One copy Scienti1lo American,three month! 1.60 One copy Scienti1lo American and one copy 

Scientifio American Supplement, both 
for ODe year, poet..}lald. . .  . . . . . . . . . . . . .  7.00 

One copy of Scienti1lc American for one 
year, and one copy of engraving, " Men 
of Progrees " . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.00 One oopy Scientific American, one year, 
and one copy Scienoe Beoord for 1876. • • •  1S.20 

Remit by postal order, draft, or expreu. 
Addreu all letters and malte all POIIt Oftloe or­

den and diUta payable to 
MUNN & 00. 

I' ....... . OW. N •• YOR ... 

M unn & Co The " 8cientifie Am"rlean " ill  printed with . ,  CRAS. gNU JOHNSON & CO.' S  INK. Tent/! aD. a, Parlr.�Ro" :N ... Ye>rlr. • •  LombardSta. , Philadelphia, and. 09 Gold St. New York . 

© 1876 SCIENTIFIC AMERICAN, INC.




