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IMPROVED CURRENT W ATEB. WHEEL. 
The invention illustrated in the annexed engraving is all 

undershot wheel, which is mounted in a float or raft. The 
latter is inclosed in a basin made by cutting away the bank 
at right angles t.o the stream, the sides being protected by 
piles and planking, 'or by stone revetments. The length o f  
this slip i s  the same a s  that of the float, so that, if  desired, 
the latter, with the wheel, can be carried back therein, and 
thus be removed out of the current. The rIl;ft is made of 
proper dimension s to balance"the weight of the wheel, and 
the slip is excavated to a sufficient depth to float the appa­
ratus at low water. 

Our engraving shows the wheel projecting into the current 
II.nd into operation. Its motion is communicated through 
t::'earing, A, to a horizontal shaft, B, supported in the mlddle 
portion of the raft. On 
this shaft slides a loo�e 
pulley, C, on the left 
hand side of the hub of 
which is an annular re­
cess and a c1utclt, to en­
g8ge it when desired 
with the shaft, B. In 
bub recess enters the end 
of a shipper lever, D, the 
other extremity of which 
is secured to the bank. A 
hinge in the middle of 
this lever allows of it,8 
adj Ilsting itself to the po­
sition of the raft as the 
latter rises and falls with 
the varying level of the 
water. 

It will be evident from 
the illustration that when 
the float is drawn into 
the sJip for a certain dis­
tance, the lever, D, re­
maining rigid, will push 
the parts of the clntch 
Munder, so that Buch mo­
tion as the wheel may 
maintain will not be com­
municated to the loose 
pullq, nor through the 
latter, by the belt shown , 
to the point at which-the 
-power is to be utilized. 
On the other hand , how­
ever, when the raft is 
moved out so that the 
whet! enters the current , 
then. the lever will draw 
the clutch into action and 
the power will be again 
transmitted; consequent­
ly the starting or stop­
ping of the mechanism 
is readily governed by 
the meane employed for moving the float, and this consists 
simply in a shaft, E, supported in suitable standards on each 
side of the slip, around which are wound chains leading to 
the opposite extremities of the raft. When this shaft is ro­
tated, by the wheel shown in the hands  of the figure to the 
left, the raft is necessarily drawn in; and when turned the 
other way, the opposite movement of the latter takes place. 
A pawl dropping into a recess in the shaft, E, holds the 
wheel in proper position wheu run onto Rollers, F, are at­
tached to the longitudinal timbers of the raft to take against 
the plankir:g of the -basin, and thus to lessen the friction be. 
t ween the same and the raft, in moving the latter when the 
current forces it into close contact. 

In atr€ams which become swollen and choked with drift 
wood during the heavy rains and spring freshets, the device 
above described will prove of especial value, since the pos· 
sibility of withdrawing the wheel entirely out of the cur­
r,611t affords an excellent mean

'
s of protecting it from injury 

or destruction. /' 
Patented through the Scientific American Patent Agency, 

September 15, 1874. For further information address the 
inventor, Mr. Michael McCarty, Pueblo, Colorado. 
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ManuCacture ot" Oatmeal. 

The manufacture of oatmeal is beginning to attract the 
attentiQn of many of the mil],pl-g fraternity, both' on .account 
of the increasing demandJ6'r this wholesome article of food 
and the large profit in)tBmanufacture. In Canada oatmeal 
is a common articl�l'diet, bupn the United States, though 
in cOil�;derabl� d.emand, comparatively little is known of its 
manufact��!"Although the manufacture in this country is 
quite li¥.j1;d.; the method is simple ani! mexpfl'lsive. But 
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little information can be derived from those who are running 
oatmeal mills, simply because they desire to monopolize the 
trade to as great an extent as possible. After the outside 
hull and the stratum of do\vn or fuzz covering the kernel 
are removed, the clean grain is ground into meal; and being 
deprived of its tough outer covering, ea.remust be taken lest 
it be reduced to powder. The first 8.lI.cimost expensive ap­
paratus required is the kiln for drying or expelling the mois­
ture from the grain until the kernel is hard and the hull stiff 
and rigid. The ordinary kiln is built of brick or stone, and 
s

·
o.�rr&elged as to distribute the heat equally under and 

arouJ?d the drying floor. This floor consists of sheet iron or 
cast iron plates thickly perforated with funnel· shaped holes, 
the wide end downward, thus allowing the heat and smoke 
to rass up, and prevel\ting the oats and dust from pasaing 
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or choking the holes. The roof is constructed like an in­
verted hopper, with a square opening at the top for ventila. 
tion, and surmounted by a cupola with latticed sides. The 
oats, which are spread upon the kiln floor, are constantly 
stirred, to dissipate the moisture and prevent the lower 
strata from .being scorched until the batch is sufficiently 
dried. In this way, from one hundred and fifty to six hun­
dred bushels per day are kiln.dried,accordingto the capacity 
of the kiln.  

Another style of kiln is also in use.  This �n�ists of two 
or more perforated sheet iron cylinders placed in the furnace 
one above the other, and so inclined that the oats gradually 
move from the higher to the lower end. The oats, after 
passing through the upper cylinder, are depo$ited into the 
upper end of the second, and from the lower end of the sec­
ond into the upper end of the third, and so on ; the number 
of cylinders, their length aud velocity, being governed by the 
capacity required. This is, undoubtedly, mueh superior to 
the old style kiln, as it has a regular feed and dries the oats 
much more evenly and thoroughly. After the oats become 
cool, they are ready for shelling. 

The stones best adapted for shelling are a coarse free sand­
stone, usually imported from England. The bedstone is 
faced perfectly true, but the runner has a bosom of about 
three sixteenths of an inch liround the eye and running back 
to nothing at about two thirds of its diameter. Th e  outer 
third is dre�sed to a true face corresponding to the bedstone. 
The faces are picked or roughened as for ordinary grinding, 
but have no furrows. The runner is set upon a stiff ryne, 
keyed to the spindle. The ryne has three or four arms which 
are let into open grains cut into the stone. The faces of the 
stones are not allowed to run very close to each other, being 
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about a kernel's length apart. The duster and fan for re­
moving the hulls and dust are simple and easily constructed. 
The grinding is sometimes done on the hulling stones, but 
it is generally advisable to use much smaller stones, fur­
rowed, and having a smoother and much less grinding sur: 
face. The apparatus for bolting and sifting is very simple 
in construction, being a series of inclined sieves placed one 
above the other. These sieves are lisually made of tin or 
zinc, into which are punched round holes of suitable size and 
sufficiently far apart to allow the AuIls to slide over. The 
meal passes through these sieves while the bran passes over 
it at the lower end of each.-American Miller. 

1. To 
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:Composltlon t"or Picture Frames. 

make composition ornaments for picture frames :  

••••• 

Boil 71bs. of the best glue 
in 7 half pints of water, 
melt 3 Ibs. of white resin 
in 3 pints of raw linseed 
oil; when the ingredients 
are well boiled, put them 
into a large vessel and 
simmer them for half au 
hour, stirring the mixture 
and taking care that it 
does not boil over. When 
this is done, pour the mix­
ture into a large quantity 
of whiting, previously 
rolled and sifted very 
fine, mix it to the consis­
tence of dough, and it  is 
ready for use. 

2. Dissolve 1 lb. of glue 
in 1 gallon of water ; in 
another kettle boil togeth­
er 2 Ibs. of resin, 1 gill of 
Venice turpentine, and 1 

pint of linseed oil; mix 
together in one kettle, and 
continue to boil and stir 
them together till th.e wa­
ter has evaporated from 
the other ingredients; 
then add finely pulver­
ized whitiog till the mass 
is brought to the consis­
ten ce of Boft putty. This 
composition'-will be hard 
when cold; but being 
warmed, it mlly be molded 
to any shape by carved 
stamps or print�, a.nd the 
molded figures will soon 
become dry and hard, 
aDd will retain their 
shape and form perma­
nently. Frames of either 
material are well suited 
for gilding. 

Ph osphorns and Pbolipbates ill PlltrefacliOII. 
It has been shown by Pasteur and others that the presence 

of calcium phosphate accelerates the decomposition of gela­
tin aud other auimal matters, and they consider it is because 
the salt furnishes the necessary elements for the development 
of the sporules suspended in the air. These �porules fix 
themselves upon moist surfaces, and by producing mucidinea 
and microzymes accelerate decomposition of animal matters. 
Animal secretions, such as urine, which naturally contain 
a considerable quantity of calcium phosphate, do not putrefy 
more quickly by the addition of calcium phosphate, because 
they naturally contain enough of the salt to nourish the mi­
crozymes developed by means of the albuminous substances. 
Flesh which contains much calcium phosphate decomposes 
more rapidly than that which contains less, or in which the 
phosphoric acid is combined with an alkali. It is well known 
that the flesh of fishes alters more quickly than butcher's 
meat. According to Von Bibra, the ash of perch and carp 
yields 44'34 and 42'20 per cent of earthy phosphates, whlle 
the ash of beef and vea.� furnishes only 20'60 and 16 '40 per 
cent; but, on the contrary, the latter are one third richer in 
alkaline phosphates than the former. 

The muscular flesh of sea fish and mammalia contains the 
following percentages of phosphoric acid: Skate, 0'514 

mackerel, 0'532; beef (fillet), 0395; veal (ditto), 0374; pork 
(ditto), 0'430. The animal ferment, like the vegetable fer­
ment, has then an indispensable want of eartby phosphates, 
and especially of calcium phosphate, for its multiplication, 
and this want is so strong that the microzymes attack the 
most insoluble phosphates. Flesh begins first to putrefy in 
the part nearest to the bones.-J. Lefort. 
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THE SCIENTIFIC TREATMENT OF CRIMINALS. 

The Tribune is alarmed at the logical consequences of the 
mechanical theory of life, seeing in them not only the down-
1al1 of theological dogmas, but the subversion of our entire 
criminal jurisprudence. If we are to push to ultimate con­
clusions the theory that the acts of the lo wer animals are 
purely automatic, it argues, we shall be confronted imme­
diately by the extension of that theory, demanded by the 
similar anatomy of man. This point yielded , we are brought 
face to face with the problem presented in the case of the 
wounded French soldier, who is scrupulously honest when 
the sound part of his brain is acting-, but, whell under the in­
:liuE-nce of its impaired portion, is an inveterate thief. 

For example : "A prisoner, brought before a court of 
j ustice for aesault, might admit that he struck the blow, but 
allege that the act was simply [the mecbanical effect of] & 
piece of 'unconscious cerebration.' An insu.lt from the man 
he struck call.d forth the blow in return, by reflex nervous 
action. His will bore no more part in the matter than would 
the winking of his eyelids if  something suddenly approached 
his eyes. Certainly," concludes the Tribune, "no court 
would at present accept such a plea; but is it utterly at va· 
riance with scientific teaahings ?" 

Tbe Tribut!e apparently sees in this a fatal objection to 
the automatic theory. Perhaps it may be rather a fatal ob. 
jection to the present constitution of the cOlIrt-a proof that 
the current theory of criminal jurisprt:.dence is altogether 
wrong. 

Suppose the plea of the hypothetical prisoner to be admit. 
teo: nay, further, let the prieo ner assert tbr.t tile assault was 
due to cons"iou8 cerebration-In other words, that he knew 
precisely what he was doing and why he c1id it. Let his plea 
bA that, owing to the structure of his physical and mental 
machinery, the alleged insult was a sufficient caUS6-an irre· 
slstible cause, if you will-of the muscular action in which 
tue assault culminated: in other human machines the effect 
might be different; but for him he could not do otherwi se, 
and he ought not to be punished for whut be could not help. 

Suppose, we say, that such a plea is accepted as cogent . 
Would the foundation of justice be undermined, and the sta· 
bility of the social order destroyed? The Tri!;une would 
und()ubtedly reply with an emphatic affirmative. A thorough­
going �cientist might claim, on the c ontrary, that, until such 
a plea can be accepted as valid, a rational judicial system is 
impossible; that, not until criminals are recJgnized as badly 
working , yet not wholly useless, machinep, will it be possible 
to treat them with impartial and passionless justice, rend er. 
ing justice at the same time to the well behaved. 

Our present manner-we cannot call it method-of dealing 
with offenders against the commonwealth is an irregular in. 
heritance of vengeance, intimidation, sentimentality, super­
stitIon , brutality, and party politics. Feeling for or against 
the criminal marks every stage of our treatment of him, We 
execrate him and pray over him. We shut him up in an 
unWholesome cell and give him a Bible. We drag him to the 
gallows between two clergymen and dispatch him with a 
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passport to eternal bliss. From first to last. he is held re­
sponsible for the conditions of his birth and education , the 
structure of his body , and the constitution of his mind. He 
is born a tbief and a liar, and is alone held to blame for it. 
His judgment is weak and his passions strong; his mind is 
uncultured and his tastes depraved by vicious surroundings 
in infancy and youth; yet Wd pursue his perverted course as 
vindictively as if he were free to choose the right at every 
etage of his career. We im'l,gine that to punish him will 
satisfy the fetich called law and justice, will prevent others 
from doing the same things, and possibly, by some miracle, 
may make a different and better creature of him. That our 
criminal proceedings accomplish none of these things effec 
tually is only too applI.rent; and they add to this failure the 
fault of being grievously burdensome to the well doing. 
For our part, we see no path out of this tangle of contradic· 
tion and injustice so clear as that opened up bv the mechan­
ical theory of human action . 

From this point of View, the plea of our imaginary crimi­
nal would be respectfully heard. Then the j udge might say : 
"The court is sorry that your organism is so viciously c()n­
structed, sincd it tllerefole becomes necessary for the com · 
munity, in self-defense, to take it in charge. Have you ever 
learned a trad e?" 

The prisoner repli'ls in the negative, and the judge con­
tini:u�s : "That is to be regretted, since it makes it tue harder 
for you ti> square your account with �ociety. You will pro 
c'led to the public works, to perform sucll labor there as 
you may be found cOlllpetent to do, under sucb 'restrictious 
as may be needful in your case. The man you s truck has 
lost, in consequence, three days' time, for which we allow 
him so many doliars. The fee of the officer who took you into 
custody is so much. The cost of this court, so much. 'l'he 
expense of your keeping while under arrest has been de· 
ducted from your daily earnings. Your indebtedness to so­
ciety is therefore so many dollars. Thi s will be paid from 
the amount you may be able to earn at haro labor, after pay­
ing therefrom the cost of your keeping and what may be re­
quired for the support of those dependent upon you. This 
done, you will be set at liberty at such tim\! as, by your con­
duct, you shall have demonstrated that your mental and 
pbysical machinery is in trusty working order. May y"ur 
cure be speedy and effectual I" 

But, it may be o bjected, all crimes are not of this simple 
character; the robber, the incendiary,or the murderer deserves 
punishment, while a lifetime of hard labor may be inad e · 
quate to make good the damage he has done. 

i:lhall we therefore throw away all the possi:,ilities of profit 
which his organism involves? Because a locomotive jumps the 
track and wrecks a train or kills a passenger, do we add to 
the loss by smashing the engine? There may be states of 
SOCiety in which the most profitable way to deal with dis· 
turbera of the peace is to kill them in the most summary 
mann er; but in a working community, where every man's 
strength ia needed. such a course is the reverse of eco­
nomical. 

The murderer is simply a bit of mechanism, not sufficiently 
well adj usted to be seH-regulatjng. Left to itself, it works 
mischief; but, under proper supervision, it can do much that 
needs to be done. It is sheer folly to destroy it or lock it 
away to rust in idleness. 

As for the deterring effect of the treatment of cri minals 
upon those approaching criminality, we should certainly 
trust to the resistless, pMsionless logic of the Bcheme we 
have suggested, quite as m uch as to the uncertain and illogi­
cal disposition we now make of them. Impress the evil 
minded with the fact that it is easier and pleasanter to earn 
an honest livin� out of prison than in it: in other words, 
that crime does not pay, and will not pay them, and the 
great motive for wrong-doing will be gone. Make the crimi­
nal class self. supporting, and not only will a great borden be 
lifted from the shoulders of the virtuous, but crime will 
cease to be the refuge of the lazy. 

For the reformation of criminals, there is d emonstrably 
nothing more effectual than habits of industry, sobriety, and 
respect for the rights of others, which are not, but should be, 
the great lessons of the prison school. Further, when th e 
prisoner is made to feel that his loss of freedom and priva­
tion of comfort are not intended as punishment, but as a 
social precaution, that he is regulated by other�, simply because 
he has shown himself inc()mpetent of self regulation, and 
that his return to liberty, full or partial , is conditioned 
solely on the payment of his obligations and the assurance 
of society that he is fit to be trusted with himself, the high­
est possible incentives will be offered for his genuine reform· 
ation, which', next to its own protection, is the chief object 
society should have in its exceptional treatment of him. 

.... 
HUXLEY'S THEORY OF MAN. 

TberelBnething so easy as to forget. Just now half the 
world is d iscussing as a new theme the logical tendency of 
Professor Huxley's latest utterance, or speculating as to the 
ground s  of his declining to acc�pt the conclusion that man 
is nothing but a machine, after demonstrating that animals 
",re simply conscious automata and ac1 mitt ing that the 
view thus taken of the relations between the physical and 
m ental faculties of brutes applies in its fuUnes!! and entirety 
to man. Yet it is but a little while since Professor Huxley 
went over this matter from the beginning, developing his 
poeition with a thoroughness which ought not to be for�ot. 
ten after th'l fierce discussion it aroused. 

The inseparable connection of matter and life is a fact of 
evpry day experience. Whatever the spiritualists may claim, 
Science has no knowledge of bodiless living beings. The in­
separable connection of life and a particular combination of 
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matter was demonstrated by Professor Huxley in the cele­
brated H Lay Sermon" on the physical basis of life (first deliv 
ered in Edinburgh one Sunday In November, 1868) by a line 
of argument substantially as follows : 

The lour elements never absent from living matter are 
carbon, hydrogen, oxygen, and nitrogen. Carbon and oxygen 
unite in certain proportions and under certain conditions to 
give rise to clI.rbonic acid; hydrogen and oxygen produce 
water, and ammonia is the product of nitrogen and hydrogen. 
Tbese several compounds, like the elements of which thev are 
composed,  are lifeless. But when they are brought together 
under certain conditions, they give rise to the still more 
complex body called protoplasm, which exhibits the phe 
nomena of life, and which is found to be the formal basis of 
all life. From tbe elements to protoplasm there is a series 
of steps in molecular complication, a series showing no dia. 
cernible break: and there is no good reason why the Ian· 
guage which is applicable to any oue term of the sarieA may 
not be applied to any of the others. 

We think fit to call different kinds of matter carbon, oxy­
gen, hydrogen, and nitrogen, and t() speak of the various 
powers and activities of these substances as the propertifls 
of the matter of which they are composed . 

When an electric spark is passed through a mixture 0 
hydrogen and oxygen in certain quantities, the elements 
disappear, and a quantity of watn, equal in weight to thA 
sum of their weights, is found in their placp. Thera is no 
the slightest parity between the passive and active powers 
of water, and those of the hy drogen and oxygen which havfl 
given rise to it. Nevertheless, we call the phenomena ex 
hibited by water tbe p roperties of water, and do not hesitate 
to believe that in some way or other they result from the 
properties of its component elements. 'VA do not assume 
that somethiug called" aquosity" enters into and takes pos 
session of the oxide of hydrogen as soon as it is formed, tl 
guide the aqueous particles to their place in the facAts of an 
ice crystal, or among the leaflets of the frosty imitationB of 
vegetable foliage which we see o n  our windo w  panes in cold 
weather. 

Is the case changed in any way when carbonic acid, water 

and ammonia disap pear, and in their place an equivalen 
weight of the matter of life makes its appearance? 

What justification is there for the assumption of the exist 
ence in the living matter of something which has no rtpre 
s6ntative or correlation in the not living mfltter which gave 
rise to it? What better philosophical status has" vitality ' 
than "aq uosity " ? 

Further, if the phenomena exhibited by water are its pro 
perties, so are those presented by protoplasm, living or dead 
its praperties. If the properties of water may be �aid to 
result from the matter and disposition of its component 
molecules, there is no intelligible ground for refusing to ea,y 
that the properties of protoplasm result,from the nature and 
disposition of its molecules. 

But having sho wn in a,nother connection that proto plasm 
i s  the common basis of life, Professor Huxley sees no logical 
halting' place between th'l admission that the properties of 
protoplasm are the result of thA nature of the mftt\er of 
which it is composed , and the conces�ion that the highest 
manifestatio ns of life are equally the exprAFsion of molecu 
lar changes. "As surely as evpry futurl'l grows out of pa�t 
and present, so will the phy "iology of tbe future gradually 
extend the realm of matter until it is coextensive with know 
ledge, with feeling, with action." W ith equal confidf\nce he 
predicts that we shall, sooner or later, arrive at the mechani 
('al equivalent of that most metaphysical of phenomena 
consciousness, j ust as we have arrived at the mechanica 
equivaJent of heat. 

Does this land him in materialism '/ He avers not, and 
takes pains to say thltt he reprobates the fundamental doc . 
trines of materialism as he d oes the most baseleBs of theo­
logical dogmas, believing, with Hume, that they, like the 
fundamental doctrines of spiritualism and most other " isms, 
lie outside the limits of philosophical inquiry. The mated 
alistic aspect of these mattflrs has had an immense aud It 
most beneficial influence upon physi()logy and psycbolog-y. 
And he shows, in the discussion of the philosophy of D�s­
cartes, that he is pr!!pareo to go with the materialists to !he 
extent of holding that the human body, like all living bodiep, 
is a machine, all the operations of which will some time be 
explained on physical principles ; but when they declare that 
man is nothing but a machine, they go farther tllan he thinks 
they have any right to. Most emphatically does he decline 
to follow them in the assertion that the UniversA is nothing 
but matter, and forcA, and nec�s9ary laws. Here he Aidp8 
with the idealists, considering " matter" and" force " to bi>, 
so far as we know, mere names for certain forms of con· 
sciousness. "If I say that impenetrability iR a property of 
matter, all that I can really mean is that the consciouBnp,ss J 
call "xtension, and the con sciousness I call resistance, cou· 
stantly accompany each other. Why and how they are thus 
related is a mystery. Acd if I say that thought is a property 
of matter, all that I can mean is that, actually or possibly, 
the con�ciousness of extension and that of resistance accom­
pany all other sorts of consciousness. But as in the former 
ca�e, why they are thus associated is an insoluble my�· 
tery." 

In all this no account is taken of what by many is deemed 
the essential factor of humanity-the soul. 

While Professor Huxley evidently frames his definition of 
man so as to leave room for the introduction of this hypo ­
thetical element, if any one feels so disposed, it is clear that 
he regards its existence and influence somewhat as questions 
of" lunar politics "-questions which neither he nor any one 
else has any means of determining, and in the discussion of 
which he has no time to waste. Saeing that matter and 
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spirit-which are but names for the imaginary substrata of 
groups 01 natural phenomena-lose themselves in each other 
in ultimate analy.is, what is the use of wrangling over them 
while there is EO much honest work to be done in the world? 

" In itself," he eays in the " Lay Sermon" first referred to, 
" it is a matter of littl e moment whether we express the 
phenomena of matter in terms of spirit, or the phenomena 
of spirit in terms of matter : matter may be r egarded as a 
form of thought, thought may be regarded as a property 01 
matter ; each statement has a certain relati l'e truth. Bilt with 
a view to the progress of Science, the mD.terialistic termino­
logy is in every way to be preferred : for it connects thought 
with the other phenomena of the Universe, and suggests 
inq uiry into the nature of those phy sical conditions and con­
comitants of  thollght which are more 01 les8 accessible to UB, 
and a kno wledge of which may in future help us to exercise 
the same kind of control over the world of thought as we 
already possess in respect of the material world ; whereas 
the alternative, or spiritllalis tic, terminology is utterly bar­
ren, and leads to nothing but obscurity and confusion of 
ideas ."  

• • • • • 
ALCOHOL, FOOD, AND FORCE. 

"\iVe had supposed that Liebig's notion of the relation be ­
tween food and force Lad been generally repudiate d by sci­
entific phy siologists ;  but its appearance as a stumbling block 
in the recent discussion of the action of alcohol in the human 
system , by the Neurological Socit,ty, seems to sho w that it 
is no t yet permanently eet aside in all circles presumably 
scientific. Indeed it was never more emphatically enunciat­

ed than in the inaugural address ef the newly elected' presi­
dent. 

H We know," said Dr. Hammond , " that a certain amount 
of tissue is decomposed with every functional activity of 
the organ to which it belon gs. Just as steam results from 
the combustion of fuel , so thought results from the com­
bustion of gray- nerve tisSlle, motion from the combustion 
of muscle, and th e power to s ecrete bile from the substance 
of the liver. We kllo w  very well that, if  fresh tuel be not 
supplied to the engine from time to time, steam ceases to 
be formed,  and the machine Bet in 'motion by it no longer 
works. The like is true of the body ; and were it not for 
the formative processes which are continually going on, 
whereby new material derived from the food is deposited to 
take the place of that· which is consumed, death would very 
seon result. It mus t be distinctly understood, however, 
that ordinary food does not directly furnish any force inhe­
rent in the body, bllt that it must firllt be converted into 
flesh and brain and heart and liver, etc. , from the destruction 
of which the force peculiar to each is evolved. 

In restricting the theory to " ordinary food," Dr. Ham­
mond evid Ently had in mind the extraordinary action of alco , 

hoI, which, according to his own showing, does furnish 
force to the body without firat forming tissue, and-more 
perversely still-while it retard s the process of tissue con , 
sumption by which alone, according to the theory, force can 
be evolved. 

The experiments establishing this point are narrated at 
length in the ad dress, as published in the P8ychological Jour­
nal. A given amount of food plus a moderate dose of alco­
hol appelt1s to enable one to do more work, without drawing 
upon the reserved forces of the body, than can be done on 
the food alone ; or, when food and work remain constant, 
and so adj usted aa to kflep the body at a fixed weight, the 
addition of a small portion of alcohol to each meal is fol, 
\o wed by a gain in weight. Similarly, if the weight of the 

ady be increasing, the gain will be augmented, if losing, 
the 10s8 will be diminished, when alcohol is taken, other con­
ditions remainin g unchangE d . 

This cOL fiiet between theory and observation is fairly 
faced. By the theory, alcohol, which does not form tiSBue, 
ought not to supply force to the system ; by stopping the de­
struction of tissue, it ought to diminish the available force of 
the system. Bilt the experiments ahow that, properly ad­
mini�tered, it does increase the working forcfil of food, both 
physical and intellectual. That the force thus developed 
under the use of alcohol is directly supplied by it, Dr. Ham , 
mond is certain. How it does it, he cannot see. 

From first to last, indeed, the Society seems to have 
stumbled over Liebig's teaching� ; and curiously there was 
no one present sufficiently familiar with recent physiologi­
c�l research to challenge the tb eory and accept the facts as 
not inconsistent with kno wn effects of food. 

It is nearly thirty years since the death-in-life d octrine of 
force from tissue combustion was questioned by Dr. Mayer 
of Heilbronn, then an obscure country physician, now hon­
ored the world over a� one of the first to propound the great­
est generalization of modern Science, the correlation and 
conservation of force. More recently, Fick and Wislicenus, 
Dr. Edward Smith, Mr. Heaton , Professor Haul>hton, and 
others hav@ demonstrated its baselessness by elaborate in­
ve�tigations showing that the waste of tissue is not propor­
tionate to work done ; while, save in cases of starvation, it 
is altogether inadequate to account for the forces evolved. 
Under normal conditions the larger part of the force required 
to maintain the body 's temperature, to keep up the processes 
of thought, digestion, resp iration, and other vital fllnctions, 
and to perform the various sorts of external work demanded 
of the muscles, is shown by these investigations to be d e­
rived directly from the blood, or more precisely, from the 
food which the blo od CArries to the several organs. 

The wonder is, not that the contrary view should have been 
entertained so long, but that it should ever have been ac­
cepted. An engine working in the manner thus attributed 
to the human system-firs t using its fuel to bui ld up its 
parts, then burning up its own substance to devebpe powe.r 

-would h ave been pronounced absurd by the most superfi­
cial observer. The fact, that it was , within certain limits, 
self-repairing, would not have made its mode of developing 
force in the slightest degree more economical ; though it 
might help to hide its foolishness, as it seems to have dene 
in the supposed case of our bodies. 

If, from this point of view, we were to develope Dr_ Ham­
mond's comparison of the body to a steam engine, we should 
have to regard the organs, by means of which intellectual 
and mechanical work is done, as parts of a complete mecha­
nism, capable of devtloping and transmitting the forces 
evolved by the decomposition of the food conveyed by the 
blood, j ust as the steam engine developes and transmits t,he 
power arising from the combustion of fuel. 1'he work done 
in either case is proportioned, not to the loss of substance 
experienced by the machinery employed, but to that availa ­

able in the food in the one case, in the tuel in the other. 
True, as Professor Haughton observes, the same blood, 

which, by its chemical changes, produces movement and 
thought, also repairs the necessary was te of muscles and 
brain by means of which movement and thought are possi, 
ble ; j ust as if the steam that works an engine were able, 
without the aid of the engineer, to repair the wear and tear 
of its friction and waste spontaneously: " But no greater 
mistake is possiblll in physiology than to suppose that the 
products in the changes of the blood . by means of which me­
chanical and intellectual work is done, are themselves the 
result of the waste of the organs, whether muscles or brain, 
on the exercise of which that work depends." 

Having thus a clear conception of the function of food in 
the animal economy, it is easy to see that alcohol, though 
not a tissue-forming substance, may nevertheless, under 
proper conditions, add directly to the working force of the 
system. The fact that , when taken in moderate doses, it 
disappears in the system as completely as be",f or bread, 
lends probability to the opinion that it is a force supplier. 
How far it is a useful and profitable adj unct of food is ano­
ther matter. 

. .. , .  

BULLS ON THE TRACK. 

Horace Greeley used to comp are people, whose opposition 
to the normal progress of events was more zealous than dis ­
creet, to a plucky but shortsighted bull that tried one day to 
stop a railway train to Chappaqua. The result wa l disas­

trou s-chiefly to the bull. Had the honest old gentleman 
lived to witness the revolt of the Wisconsin farmers against 
the social and material prosperity of their State, he would 
have found in their bovine attempts a striking and very per­
tinent occasion for recalling tbe comparison. 

From a higher point of vie w, the action of the farmer 
class affords a perfect though cos tly illustration of the ina­
bility of human kind to profit by the fate of others, men as 
well as bull�. It furniahes also one more proof of the law 
of haman development, that all societies proceed from bar­
barism up wHrd along practically the � ame course, marked by 
the same characteristic stages, which may be more or less ra­
pidly passed over, but which can never be altogether 
avoided. 

One of the earliest steps which men take toward social im 
provement is that of com bination. Unfortunately , however, 
first combinations among men are always for offensive ends, 
and are always destructive in their reaction. The first gang 
of prehistoric savages who ever put their shouldOlrs in line 
for a common purpose doubtless had in view the wiping out 
of encroaching neighbors ; a more enlightened self interest 
would have taught them that, in their severe struggle with 
the forces of Nature, not war, but friendly alliance, with all 
other men was the better policy. The same suicidal tend­
ency crop s out continually in the history of human progress. 
Nations spend ages-and their own manhood as well-in de­
structive  wrangling, to diSCOVE r at last that friend ship and 
mutual helpfulness wouid have been infinitely better for 
both sides. And as with nation s, so with the integral parts 
of nations. E a ch class muat learn its wisdem by independ 
ent experience. 

When the mechanic classes first reached the combining 
stage of development, they straightway d eclared war against 
capital, against machinery, against rival labor, against the 
inevitable, generally. Gr adually, through bitter disappoint­
mbnt and loss and suffering, the more intelligent are learn ­

ing that the wiser com·se is to form closer and more amica · 
ble alliances with all productive interests, especially with 
the men witho ut whos e money and organizing ability their 
own exertions would be prevented or rendered profitless. 

The farmers' turn has come now, and they seem bent on 
going through the same unsatisfactory mill. They have dis, 
covered that thete is I!!trength in union, for them as for 
others ; but they-at least those of Wisconsin-have not 
learned that it is madness to use their strength in overturn­
ing the corner stone of their own prosperity. It may be 
hopeless to expect them to profit much by the dear-bought 
wisdom of the classes which have preceded them along the 
same line of intellectual and moral development ; never the 
less it is safe to predict that it will not take them many 
years to learn that the " independent farmer " in these days 
does not stand alone in the world ; that his interests are in­
extricably blended with the interests of others, even those 
of the obnoxious railway magnate ; and that in the long run 
a general regard for the Golden Rule will not seriously con­
flict with the advancement of agriculture. 

Descending from general principles to special facts, it 
might be instructive to the Wisconsin farmers to give an im­
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suIt from the presllure they have brought to beBr on thes 
arteries of civilization. 

The Providence which causes great rivers to flow by great 
towns for the advancement of commerce is seen not less 
clearly in the distribution of railways-particuls rly in the 
West. As a rule they have led the way, while population , 
and all that population brings, has follo wed after. With­
out them, except perhaps along the water courses, the coun­
try would have been to, day a wilderness. Contrast the rapid 
gro wth of Wisconsin with the slow development of States, 
in the daYIl before the T-rail (with a dash) began to super­
sed e the Indian trail ; States which, like New York, were 
blessed with infinitely superior nat.ural advantage�, both 
from position on the coast lind because of their facilities for 
internal communication by water. Or contrast those parts 
of W isconsin which railwaYIl traverse with those which 
know them not ; and it may be possible to estimate vaguely 
the influence which railways have had on the State's devel­
opment. 

In 1850-two years after W isconsin became a State-the 
census takers found a population of 305,000, or 6 to the 
square mile. There were then three " railway men " in the 
State, and forty thousand farmer/!, with improved lands 
amounting to one million IIcres, and above the same number 
of acres unimproved, the average value of both together be­
ing less than ten dollars an acre. The aggregate wealth of 
the State in real and personal property was $42,000,000, or 
less than $ 140 a head. In 1870 the number of persons en­
gaged in agricultural work in the State was 160, 000,' of 
whom 109,000 reported themselves as farmers and planters. 
The aggregate population exceeded 1,055, 000, or 20 to the 
square mile. The value of the farms, now showing nearly 
six million acres of im proved lands, had iucreased in amount 
from less than $30, 000,000 in 1850 to over $300,000, 000 in 
1870. From less than ten dollars an acre, the average value 
of the farm land, improved and unimproved, h ad increased 
to more than twenty-five dollars an acre ; while the aggre­
gate wealth of the State had swelled to $700,000,000 and 
over, or an average of $665 to each individual. In the mean 
time the three railway men of 1850 had multiplied a thou­
sand fold, and 1, 525 miles of railways had been conlltruct�d. 

We should like to see an honest Granger'S estimate of how 
much of this enormous increase in wealth and population 
has been-we will not say produced, but-made possible by 
the railways whieh have been so oppressive (?) to farmers, 
while they have brought, in towns and cities, manufactories 
and markets, without all which the richest farmer in Wis­
consin would, we fancy, find little encouragement in his 
work. 

Have the millions invested in railways brought a corres. 
pond ing reward to those who furnished them? In justice, 

they should ; in reality, they have but little more than held 
their own . This result was not unexpected. In sparsely 
settled countries railroads are built, not for present but for 
future profit. If for years they pay their current expenses, 
they do well. It is only after the country has become thick­
ly settled, and the connected points important, that they can 
hope for profits commensurate with those of other branches 
of industry. That the roads affected by the Potter law, 
namely, the Chicago and Northwestern, and the Chicago, 
Milwaukee, and St. Paul, have never yet been able to earn a 
fair income on the capital invested, is WillI known. At such 
a stage, to have their receipts arbitrarily cut down 25 per 
cent is, to say the least, not encouraging to such enterprizes, 
or calculated to impresd the stockholders with a high appre­
ciation of bucolic wisdom and honeaty. 

By skillful management, and with a great reduction of 
working expenaes, the companies may be able, with the help 
of through traffic, to sustain themselves and pay the interest 
on their bonda ; but the outlook is not encouraging. Already 
a large amount of rolling stock has been withdra.wn ; the 
speed of trains will have to be reduced, and second class 
coaches substituted for flrllt class. Whether the through 
traffic can be retained in  connect' on with the new arrange­
ments remains to be seen. It is more than likely that it will 
be largely diverted to lines runn ing through other S tates. 

If the farmers only were to suffer the reflex consequences 
of this sudden lIet-back of the progresll of their State, there 
would be fewer to deplore it. Bilt they will not ; nor will 
they be the first to feel it. The mercantile, ma.nufacturing, 
and lumbering interests may be prostrated before the farm­
erll begin to discover the mischief they have wrought-as­
suming, of course, that the United States Court afliIms the 
validity of the law, and it  remailiS unrepealed ; but the pe­
nalty will be none the less certain because delayed. The 
farmers have been chiefly benefited by the rapid develop­
ment of the country ; by arresting its development , they will 
ultimately be the heaviest losers. 

• • • • • 

NeW' POlltal SysteDl. 

Ou January 1,  a new law is  to take effect , requiring the 
prepayment of postage by the publishers on all newspapers 
Bnd magazines mailed to subscribers. The result will be to 
increase the postal revenue by insuring the payment of 
postage on all publication s ; and it is believed that the sys ­
tem will prove a convenience to subscribers. 

Instead of the subs
'
criber being required to pay any post­

age to the office where he receives his paper, it will be deli­
vered to him free, and the publisher will include the postage 
in his subscription rates. 

• • • • • 
partial thought to the relation which the railroads bear to IN an ordinary open fire grate, 75 pel' cent of the heat, re­
their present condition, to consider seriously their indebted- lIulting from the combustion of the fuel, goes up chimney 
ness to these enterprises, and to speCUlate a little in regard ' and is wasted, only 25 per cent being radiated into the apart­
to the retroactive effect on their own prosperity, likely to reJ ment. 
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FURNACE F O R  T H E  LA RGE HAMMER AT WOOLWICH 

ENGLAN D .  

W e  have already described the 3 5  tun steam hammer, re 
cently erected at Woolwich, England, for use in the Royal 
Gun Factories ; and we present herewith an engraving of a 
reverberatory furnace (one of t wo) of unprecedented size, to 
be used in heating the coil s of which the p onderous ordnance 
is built up. The furnaces are built upon a block of concrete 
4 feet thick, laid in an excavation dug out for it, and having 
large slabs of cast iron placed upon the top, so as to distri 
bute the pressure evenly throughout the whole mass. Upon 
these slabs a series of cast iron standards is erected for the 
floor of the furnace to rest on, four rows of standards being 
beneath the hearth, where, of course, the greatest weight, 
that of the H heat," comes. The hearth has four strong cast 
iron girders around it, forming a square frame above the 
standards ; and the bottom of the hearth consists of thick 
cast irou slabs. It is sunk about one foot, so as to adI:lit of 
a deep bed of fettling being formed within it upon the iron 
slabs. Girders also run along the sides of the furnace floor 
for the wall plates and brick side linings to be built on. 
These girders rest upon the standards before alluded to. The 
end walls are built upon large cast iron cross beams, which 
are perforated transversely with holes and grooved longitu­
dinally to prevent their twisting and buckling with the heat. 
The two side walls of the furnace, and one end wall-that 
over the fireplace-are constructed externally of light plates 
of cast iron) as shown in the engraving (for which we are in­
debted to The Engineer), with flanges at the edges to connect 
them, and ribbed on the outside for strength. They are cast 
with large apertures in the plates between the ribs. A large 
circular aperture is contrived on the side opposite the door, 
which is ordinarily. filled with a wall of fire bricks, but could 
be opened in emergency to introduce a long heat, required to 
be welded in the .center. The plates are generally connected 
at  the flanges by -me ans of keys, wedges being d riven into 
slots cut in the ' keys on one side. Where there is no room 
for driving the wedg es, such as at the sides and lintel of the 
doorway, where tJrere is a double flange, bolts and nuts are 

employed. Within the walls of plates the lining of fire brick 
is built, and it is bonded here and there into the apertures of 
the plates to keep it in position, as, except at thfil ends, it is 
very thin. The bricks are all headers. The brick end s of 
the furnace ara, of comse, arched over, and meet in the cen­
ter to form the roof. The side walls are prevented from se­
parating by stout wrought iron bars, square in section, run­
ning across at the top and floor from outside to outside, 
which are keyed in a similar way to the flanges of the plates,  
with wedges paBsing through slots in the bars on either flank 
of the plates. 

The flue leading to the chimney stack is supp orted upon 
plates and perforated beams ; thus every facility is afforded 
for the free passage of a current of air around , above, and 
beneath the entire furnace, so that the exterior of it may be 
kept as cool as possible. This is essential for the preserva 
tion of the furnace and to prevent radiation, the lightness of 
its construction enabling an intense heat to be generated in­
side while the exterior is not affected by the temperature ; at 
the same time, expansion and contraction may take place 
with impunity. Internally the furnace consists of three 
parts, the fire chamber, tke hearth, and the flue leading away 
to the chimney. The first two of these are separated from 
each other by a low wall of fire bricks to throw the fire up­
wards and over the top of the heat. The fireplace is of the 
ordinary, character, the fire being built upon trapezoidal bars. 
It is fed through t wo apertures in the iron and brick end 
walls . .  The hearth, which has already been described , has a 
channel beneath, on one side, for the sl ag to run off as it is 
formed. This is collected in molds in a p it behind the fur· 
nace, and afterwards hoisted up by a small hand crane for 
removal. The flue and chimney s tack present "no D ew fea­
tures. The door of the furnace and the meane for lifting it 
are novel. It consists merely of a cast iron frame filled in 
with fire bricks, and is bound together with bands of wrought 
iron, as shown in the engraving. It weighs 81 tune. In or· 
der to lift this heavy weight, a massive chain, passing over 
t wo pulleys suspended to a girder above, has a counter 
weight attached to it weighing 7t tuns, which sinks into a 
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well i n  t h e  ground a s  t b e  door ascends. As, however, this 
counter weight would not of itself be sufficient, and in order 
to overcome friction between the chain and the counter 
weight, a long cylinder is contrived, to the piston rod of 
which the chain is attached. When it is required to raise 
the door, steam is admitted above the piston, which descend�,  
the counter weight accelerating its  movements. The door 
in closing, is sufficiently heavy to raise the couuter weigh t 
and is given a slight excess of weight for this purpose over 
the latter. 

. .... . 
A Case 01' FragUe Bones. 

A correapondent, Mr. Z P. M. King, says : " I  noticed 
YOu! account of a remarkable woman without b1nes. My 
wife once witnessed a case in Lodi, Wis. , which bears 
some analogy to it. The bonea of a child, 2t or 3 years olU, 
seemed to be of such tender nature as to be in d anger of 
breakiNg every time it was mo ved. The limbs had been 
broken repeatedly in attempting to lift it, so it was carried 
on a pillow exclusively. The child had not outgrown the 
size of an infant 9 months of age. The bones Beem to knit 
readily, but broke in another place as Boon as the child was 
lifted. "  

• ••• • 

The Nation al Board ot Fire Under'Writers. 

At a meeting of the Executive Committee of this body, 
held on September 23, it was resolved that, the authorities 
of Chicago h aving failed to comply with the suggestions 
put forth by the National Board of Fire Underwriters on the 
24th of July last, " this committee now recommends that all 
co mpanies belonging to the National Board discontinue the 
business of Fire InsuI'ance in the city of C hicago, either by 

new policies or renewals, on and a fter October 1, 1874 ; and 
that the General Agent be instructed to communicate this 
decision at once to all National Board Companies for imme· 
diate action." The committee is advised that the board com · 
panies will carry out the above recommendation with gr€ at 
unanimity. 

HEATING FURNACE FOR THE MONSTER HAMMER, WOOLWICH, :E NGLAND 
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AMERICAN RAILROAD STATIONS. 

Since the civil war, progress in the United States has been 
rap id and vigorous in all directions, but in no department 
has this been more marked thtm in railroad s. The main lines 
or arteries throughout the country are becoming every day 
more subs tantial ; and their permanent way, statioRS, ware­
houses, shops, etc. , &Te rapidly assuming the solid appear­
ance that we see on English and Continent!!.l roads. No road 
stands higher in this respect than the Pennsylnnia Ri!.il· 
road ; in fact, i t  has alwi!.Ys maintained a preeminent rep u­
tation in matters of this kind, with its iron bridges, its solid 
ballasted track, steel rails, and fine shops. 

We publish an engraving herewith, taken from Engineer-

ing, of a passenger station erected recently on this line, at 
Bryn Mawr, eight miles from Philadelphia, a portion of the 
coltlltry thron ged with summer residences and country se1l.ts 
of wealthy Philadelphians. It is only a sample of a num· 
ber of others on the road, and sho ws what this road is doing 
for the comfort of its p1l.trons. 

This station consists of a main passenger building and 
agent's d welling combined, on the south side of the road, and 
0. passenger shelter on the nor�h side, an iron foot bridge con­
necting both aides, to prevent the necessity of passengers 
crossing on the tracks. The buildings are constructed of a 
handsome native gneiss rock, with dark pointing, and Con­
nectil'ut brown stone dressings. The interior is fi nished up 
with hard woods, black walnut and ash, throughout, and pre · 
sents a very handsome appearance. The main waiting room 
covers an area of 240 feet by 37 feet, and has ' an open tim­
bered roof. The building is lighted by gas made on the pre­
mises. The engineers and architects were Messra. Joseph M. 
Wilson and Henry Pettit. 

• ••• • 

THE WEAK FOIN TS IN IRON CASTINGS. 

Iron poured into a mold, on changing from a liquid to a 
Bolid state, becomes a 
mass of crystals. 
These crystals are 
more or less irregu­
lar, but the form to­
ward which they 
tend, and which they 
would assume if cir­
cumstances did not 
prevent, is that of a 
regular octahedron. 
This is an eight sided 
figure, and may be 
i m agined to be for m e :l  
out of two pyramids 
having their bases to· 
gether. In Fig. 1 is 
a group of crystals 
from a pig of iron, among which you see one that has, by 
the aid of favorable circumstances, succeded in gaining the 
natu ral form. In a perfect crystal of iron, all the lines join­
ing the opposite angles are of equal lengths and at right an­
gles to each other. These lines are called the axes of the 
crystal. The crystal s as�em ble or group themsel ves in certain 
lines, in the direction in which tbe least pressure is exerted. 
When we define the direction of these lines as in the direc­
tion of least pressure, we deal with pressure due to the mass 
itself, and heat leaves a matlS of iron according to the same 
law ; and, therefore, the lines of assemblage will be in the 
direction in which heat lean's the body. This direction ill 
always perpendicular to the �ooling surface. We can now 
state the law upon which we snaIl base all of  our reaSOD-

lng on this part of our subject. In the case of any casting, 
upon the metal changing from a liquid to a solid state, the 
cry stals arrange themselves in lines perpendicular to the 
cooling surfaces ; or these lines lie in the eame direction in 
which the heat went out of the iron. If the heat leaves all 
surfaces of a casting, then each surface will have the lines 
in which the crystals assemble, and which lie near to it, per­
pendicular to itself. 

We may then briefly state the law thus : The lines about 
which the crystals aesemble are perpendicular to the surfaces 
of t.he casting. 

Fig. 2 shows a view of the end of a casting. This shows 
the assemblage lines, though the individual crystals are too 
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small to be visible. In this figure you see the lines perpen­
dicular to the bounding Burfaces ; but what I wish to call 
your attention to especially is the behavior of these lines at 
the corners of the castings. When t wo surfaces, as in this 
example. lie at an angle to each other, the systems of per­
pendicula.rs must meet in a plane diagonal to those sur­
faces. S ome of the lines of each group run by into the lines 
of the opposite group, so that in the diagonal plane the lines 
interlock, breaking up the natural order, and making very 
poor connection. We shall find in every s uch c!!.se that the 
diagon!!.l is the weakest part, and that the casting will bea.r 
less strain there than tbrough a part where the lines lie pa­
rallel to each other. In the figure which we are consider­
ing, each corner has its weak line, meeting at the center 
of the casting. 

In Fig. 3 we have a drawing of a flat bar. and in it we 
see the same diagona.l lines of weakness. The pairs of di­
agonals, j oining the corner� nearest to each other, are joined 
by a long line parallel to the t wo long surfa.ces. This line 
is also a lin e of weakness, '. ' fae lines in which the crys· 
tals assemble, in the sy. \e;ns odlonging to e,ach surface, be­
gin at the surface, and as the casting cools elongate toward 

2 

7. -9. 
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the center. When they meet in the middle they do not form 
continuou s lines through from one surface to the other. Be­
fOle leaving this class of surfaces, I wish to refer to Fig . 
4, also a drawing of a casting. In this way we observe the 
same phenomena a8 before, at all of the angles except at 
the angle, A. Here the metal)ying mostly outside of thi s  

227 
angle, the lines which w e  have been considering are per­
pendicular to the sllrfaces forming this angle, A, and extend 
beyond the angle llntil they interlock, as before, and, toge ­
ther with the diagonal from the corner, B. form a weak line, 
the entire distance from A to B. Now, though there is much 
more metal between A and B than between .A and C, yet the 
casting will always break through A B, rather than through 
.A C, the break taking the longer course. 

Castings may be made which will not show thts peculiar 
appearance, and may not have:it in any marked degree ; but 
if such castings are exposed to heat, the crystals will change 
position and assemble in lines perpendicular to the surfaces 
through which the heat entered the casting. The greater 

the heat the more marked will be this peculiar structure, and 
the law, as before stated, applies equally in this case, all the 
crystals finally assembling in lines perpendicular to the 
bounding surfaces whIch were heated. 

This can be illustrated in the following manner : Take two 
pieces of zinc which have been rolled into sheets, and heat 
one of them just below the melting point. 'fa make what I 

am going to say illustrate the point in question,  it must be 
remarked that rolling any metal into a sheet elongates each 
crystal in a d irection perpendicular to the pressure exerted 
in rolling-that is, lengthwise of the sheet ; and if metal is 
drawn into wire the crystals are lengthened in the same way. 
If you bend the piece of zinc that has not been heated, you 
will find that it is tough, and can be bent many times with­
out breaking, the crystals running lengthwise. Take the 

other piece of zinc that has been exp osed to heat. In it the 
crystals have turned round, and have formed themselves in 
lines perpendicular to the surface through which heat en­
tered ; and you will find that it bre1l.ks when 'it is bent. The 
peculiar cry staline structure to which we have referred is 
varied somewhat by the quality of the metal u�ed, but it 
dep@nds more directly upon the amount of heat eIther pass-

ing out of or into a 

c 

to. 
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casting, or upon the 
rapidity wiih which 
the operation is per­
formed. 

We see from the 
foregoing remarks 
that the strength of 
a casting is greatly 
impaired by the lines 
of weakness caused 
by angles, especial­
ly re·entrant angles. 

Now, let us look 
for a means of re­
medy. Referring 
again to Fig. 2, and 
then to Fig. 6, or 
comparing Figs. 3 
and 7, we see that by 
making the angles 
into curves, the lines 
in which the crystals 
form themselves are 
all nearly parallel to 
each other, and the 

absence of abrupt changes of surface also avoid s  changes in 
crystalline arrangement, which will materially affect the 
strength of the casting. Compare Fig. 4 with Fig. 8, and 
you see that there is the same amount of metal through A 
B, in Fig. 8, as there is through .A C, and yet the strength 
at the two places is nearly the same. And, of course, their 
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change of form produces a correspon ding derangement of 
crystaline structure, but the defect, wbich in Fig. 4 was 
concentuted in the line A B, is in Fig. 8 spread out between 
the points C and D, 110 that no single point is much weaker 
than a similar point beyond C or D. 

During the erection of one of the tubes of which the Bri· 
tannia. bridge is  composed, a hydraulic press was used, the 
cylinder of which had a bottom formed as shown in Fig. 9. 
When pressure was applied the bottom went out, breaking 
where we would be l ed to expect it would, through from the 
inner to the outer angle, as we have shown in Fig. 10. though 
mehl was in excess at that part. A new cylinder was cast, 
having & semi·spherical bottom, a section of which you see 
in Fig. 11 ; and al though it was not as thick in the part wb ere 
the first cylinder broke, yet it sustained a much greater 
IItrain without giving way. 

In making p atterns for whatever kind of castings, the 
greatest care should be taken to avoid all angles, of wbatever 
siz e or shape, for, as has been said already, every change of 
form brings its corresponding lines of weakness. If curves 
are necessary, the larger they are the better. 

Many of the catastrophes which result from the falling of 
bridges, or of buildings, might be avoided if this matter had 
received proper consideration. 

For example, i t  is required to cast a bar with a hole 
through it. To make up for the iron lost by the hole, the 
pa:tern make r adds a square piece to the top of the pattern, 
as IS shown in Fig. 12. Wh en strain is put upon the bar, it 
breaks through one of the angles at A or B, and it is found 
that the bar is weakened by the addition more than by the 
loss of iron which the hole occasioned. The bar shown in 
Fig. 13 would have b een better. - W. Keep. 

-

• ·el . 
GEOLOGICAL RECORDS OF LIFE. 

Our engraving illustrAtes the progress of life, as deve· 
loped by an examination and study of the fossils contained 
in the various depOsits and geological subdivisions of so 
much as is known of the earth's crust. The diagram is se· 
parated into two general divisions, one for animals, the other 
for plants. It is again divided into seven subdivisions, cor· 
responding to .he geological periods. Commencin g  with the 
lower or azoic period, we find the first appearance of life 
was vegetable-the algre (sea weeds), a flowerless order of 
plants, propagated by spores instead o f  seeds, and vegeta · 
tlng in low, swampy places. or such as are entirely covered 
by water. This is the lowest form of life, and just what we 
might expect to find at the very beginning thereof. 

GEOLOGICAL RECORDS OF LIFE. 

As lIoon as we leave the azoic period , we come into the 
lowest order of animal life, which consists of radiate8, mol. 
lusks, and articulates (crustaceans and. worms). Each of 
these b ave continued in slightly varying quantities through 
all geological periods to the present time. The width of the 
!hadings represents their increase or decl£ Me through the 
!everal p eriods. 

Fi 8hes next commenced their exilltence, and have slo wly 
incre&sed in number up to the present time. 

Next follow reptiles, and after them mammals, with very 
important variations in quantities nntil we reach the age of 
man, the last and crowning act of creation. 

In the vegetable world, as we have already said, we first 
find the algre or sea weeds-flowerieRs plants ; next come the 
acrogens, a second class of fiowerless plants, embracing the 
coal plants, the wonderful abundance of which, during the 
carboniferous age, is strikingly manifest from our diagram. 
The conifers also began to appear about this time, and, as 
will be seen, have steadily increaseJ to the present time. In 
subsequent succession came the cycads, the dicotyls, and last. 
ly, the pl!.lms-tbe most magnificent of vegetable creations . 

The remains of all these animal and vegetable creations 
are found as fossils, and always in the order of superposl. 
tion as here given. They present most interesting and in · 
Itructive study. 

------------.. �,�.�,�.�-----------
What C o nstitutes a M ercantile Delivery 1 

The Superior Court at Boston, Mass. , bas ruled on tbe 
question whether a wagl'n bunt to order and remaining in 
the maker's store room, the buyer having failed to pay for it 
and refused to allow its sale, was at the buyer's or maker's 
risk, it having been burned. The court decided that " the 
article having been specially selected for the defendant, set 
apart for him and m&rked with his name, and all with his 
knowledge, and nothing remaining to be done except that he 
should p ay th e  agreed price, no further act was needed to 
vest the title in him, subj ect to plaintiff's lien for the price , 
and it remained in the plaintiff's (the maker's) possession at 
',he defend ant's �tbe buyer'S) risk at the time of the fire . "  

J titutific �UltriCJU. 

'''he Sczaroch an AlBerlcan Invention. 

To the 1l1ditor of the &ientifta American : 

In your issue of August 1 you describe a recent Russian 
invention called the sczaroch. I herewith send you a draw· 
ing of a projectile which I invented last January, and which 
I showed to a number of influential men here. I made draw· 
ings (which I still possess), and it would be easy to prove the 
truth of what I say. The enclosed sketch needs no explana ­
tion after reading your article of August 1. B llt I have 
thought of a use for the projectile, not named in your 
article. 

It cases where it would be of advantage to send a shell a 
long distance, this could. be accomplished by making the 
outer projectile of roll�d iron, so that the second explosion 
woul� not burst it. The inner shell would, I think, travel 
as far as the outer would have done, plus the additional di s·  
tance given by the)owder contained in the outer shell . Of 
course, great accuracy of aim could l: ot be. f ffected . 

If I un derstand the sczaroch, my invention is substantially 
the same. 

Minneapolis, Minn. C. RIDGWAY SNYDER . 
. .. �,--------------

V.Threaded Taps. 

fo the Editor of the &ientifta American : 

Your �urmise that " Max Adeler's " account of his pyro­
technic experiment with Pitman's chickens " emanated from 
this side o� the

. 
water " is quite correct. But the Danbury 

News man IS gUIltless of any p a.rt in it. Max is a Philadel· 
phian, and can point a moral with fun, and disclose the ludi ­
crous side of human imperfections. He has had his turn 
too, with the plumbers . and t ells a story thereof, which ' 
though quite different from that on page 176 of your curren� 
volume, is equally moving. This, with much beside to pro­
voke quiet laughter, may be found in his " Out of the Hurly. 
Burly, or Life in an Odd Corner. " From chickens,  morals, 
etc. , to taps is a somewhat violent change of base ' but it 
is the very one I must make. 

' 

If mv exp erience of nearly thirty years in a machine sh op 
has taught me any thing . it is that a tap (I speak only at this 
time of those having a. V thread ) should have clearance in all 
parts of its thread. The curve of any thread between two 
adju.cent grooves 8hould b e  an involute, not a circle. Simply 
filing away the tops of the threads is only a little better than 
nothing. After the thread is finished , grooved cut, and 
burrs carefully cleaned from the cutting edges, blue the tap 
over a clean fire and let it cool. Now take Ii good Stubs' 
tape!' saw file, lay it nicely between the tbreads, and file the 
clearance. Tbe Golor will sho w the work of the file, and 
should be left untouched for a 8m all distance back from tbe 
cutting edge, say, in an inch tap, one thirty. second of an 
inch. A mltchine tap, never requiring to be turned back· 
ward, may be cleared ell;tirely across the section, so that its 
cut will be like that of a re amer in principle, but with less 
clearance. A hand tap, which requires to be turned b ack· 
waroi . ebould be filed 8traight across the section, leaving both 
tbe cu tting and follo wing ends of each thread up to the ori. 
ginal diameter ; and the grooves should be sbaped something 
like those in the lo wer figure on page 187, current volume. 
This will most effectually prevent any trouble from the cut 
tings wed ging in backing out. A fair mechanic will very 
readily acquire the knack of filing up tap8 as above with ease 
and rapidity. A little experience will also teach him how 
much clearance is best. Too much causee the tap to work 
with some irregularity unless very clI.refully handled, s o  
that i t  i s  better to commence with b u t  little. Of course, i n  
e�tablishments where the manufacture of taps i s  a business 
devices can readily b e attached to an engine lathe, by which 
the thread - cutting tool shall receive Buch movement as will 
give the clearance as required, without subsequent filing. 

Whitworth has made taps in this way for at least twenty 
five years. A number of establishments in thi8 country are 
also using similar machinery for tap. cutting with every sat ­
isfaction. And a good many smaller concerns are regularly 
filing all their taps as d f � cribed above ; each, perhaps, with 
some trifling difference in detail. CALLIPERS. 

Philadelphia, Po.. 
. ·e. _ 

Grindsto n e  Spindles. 

fo the 1l1ditor of the &ientifie American : 

For every mechanic who has neither steam nor water 
power, it is of some importance to have a good metbod of 
turning his grindstone by foot power, so that it will not take 
more than one person to sharpen a tool. 

Common grindstone spindles, for this purpose, with a 
crank at one end, are open to the great obj ection tbat the 
stone will never keep round, because every person is inclined , 
more or less, to follow the motion of his foot with his hand 
which causes the pressure on the stone to be unequal. Th� 
h arder pressure is always applied to the very same part of 
the stone, and will soon make it uneven, so that it is impos-
8ible to grind a tool true. To avoid this, put in place of 
the crank a small cog wheel to the spindle, say with twelve 
cogs ; have another short s pindle, with a crank and a cog 
wheel of thirte 'n cog� , to wJrk into the former. The stone 
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wIll make about 0 '07 of a revolution more than the crank 
lind the harder pressure of the tool on the stone wil l chang� 
to another place at every turn ; and th e stone wil l keep per. 
fectly round if  it is a good one. This i s  a very simple can· 
trivance, but it will be new to many of your read ers. 

W. KAPP. 
------------�.� .. �, .. ------------

SlBall Printing Pres. Engine .  

To the 1l1ditor of the &ientifta American : 

Some weeks since, I noticed an article in the SCIENTIFIC 

AMERICAN, requesting a st atement of the performances of 
small engines. . A few years ago, I built a small engine, 
which I s et up In the Herald office in tbis place. The dimen· 
sion8 o f  the engine were as follo ws : cylinder 2 x 4 inches 
steam ports l6 x 1 i ncb, and exhaust t x 1 inch. OutBid� 
lap of valve:was Y6 of an inch ; no inside lap. Throw of valve 
was � inch. The €mgine al80 had a link, the slot of which 
was 2 inches long. The main rod was 8 inches from center 
to center. The pin in the crosshead was -� of  an inch in diame. 
ter, and the bearing of the main rod on crank was ! of an inch 
in diameter. The entire length of the bed plate was 2 inches. 
The ehell of the boiler was t of an inch thick , and the 
heads, t. The boiler was 3 feet long by 1 foot in diame· 
ter, with nine 1t inch flues. Half of the boiler and the flues 
made up the heating surface. The grate was 1 foot Equare. 
The flame .went under the boiler, and return€d through the 
flues to the stack. The pulley on the engine shaft was 6 
incbes in diameter, over whi ch a belt ran to a 16 inch pulley 
on a fly wheel of 700 pounds. This wheel was belted t o  a 
line of it inch shafting, from which a large Potter news­
paper press was run. The pulleys were of equal diameter 
from the fiy wheel to the press. With 75 pounds of steam 
the engine, making 300 revolutions per minute, ran th e  Pot : 
ter press, printin g 1 ,000 sheets per hour also a medium 
sized press printing 1,200 sheets per hour.

' 
A small armful 

of wood and four buckets full of water was suffi cient to run 
off the edition of 1,200 copies in a l ittle over an hour. The 
water was pumped cold from a tank by a half stroke pum p 
directly into the boiler. The exhaust steam was turned i nto 
the stack. Has the performan ce of this engine been beaten 
by any similar small engine ? The edition was formerly 
worked off by four men, turning the large wheel by cl'anks 
in fonr hours. FRA NK C. SMITH. 

' 

Delaware, O. 
• ••• • 

A Siphon Cor Drawin/: Liq uids. 

To the 1l1ditor of t�e &ientijic American : 

I. wish to 
. 
bring to the notice of your readers a s i ph o n ,  

whIch I beheve to  h e  new. I havH  be�n using i t  for t wo o r  

tbree montb s,  and I find i t  very convenient for drawio O' ac;d l'l 
and 501ution s . It is com posed of the glass tubes,  A and B, B 
being about twice the diameter of A, and drawn d o wn �mal l 
at one end, to whiuh is attached a rubber tube, C. The tube, 
A, is packed at D. By imm ... rsing E in a liquid ,  taking t he 
rubber tube, C, between the thum-b and forefin/!er, and dra w ­
ing it down as far as possible, it will create sufficient vacuum 
to cauee the liq uid tu pass the ben d and flow out, which It  
will continue to  do nntil the rubber is released. J.W.S. 

• ·e • •  

Magnetic ExperllBents. 

To the Editor of the &ientifta American : 

On reading the account of the magnetic experiments o f  
Mr. H. P. Henry, on page 100 o f  your current volume it 
oc�urred to me that an interesting and instructive variation 
would be to substitute mercury for water. Let the magnet  
be cemented to the bottom of a glass vessel, to keep it  from 
floati'1g, and then drop iron filings on the surface of the mer 
cury. It seem8 to me that the laws that govern the move. 
ments of t h e  currents would be more correctly exhibited 
than in the usual experiments on glass and paper, where the 
friction must necesearily interfere with freedom of move. 
ment. The exp eriment could be still furtheJ' varied by fint 
sprinkling iron filings on the mllrcury, and then causing the 
magnet t D  approach from abDve. first with its plane parallel 
to the surface, then at right angles, etc. 

Will you please re quest Mr. Henry or some one else who 
h as the time and facilities to make the experime nts eug ­
gested , and p ublish the results in your p aper ? 

Albany,  N. Y. A. F. ONDERDONK. 

A RECENT rfport on the Great Butler Oil District, covering 
the .entire production of the couutry 80uth and west of Pit ts· 
burgh, gives at present 596 producing wells and 81 wells 
now driiling. There are 1 ,076 engineers e mployed. The 
working c�pital inveated is $1,859,000. The d il.iJy produ c .  
tion. of oil i n  this d istrict i s  lfl,548 barrels, which indic».t.es a 
large decrea@3 within the past month. 
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PRACT ICAL MECHANISM. 

NUMBER X. 

BY JOSHUA.. ROSE. 

J<'ITTING CYLINDERS. 
To tit the cylinder cover joint, put marking on the j oint 

fac6 of the cover ; put the cover into its place on the cy lin·  
der  face ; then, in order to discover how much the facea are 
o ll t o f  tme, atrike the outside of the co ver on one side of its 
dianeter, and then the other, alternately,  with the hands ; 
and if the faces at any point are open, they will strike each 
other with a blow, the Round o f  which will clearly indicate to 
wh.t extent they are out of true : if much, the cover may be 
renoved and the high partH rough filed to the extent the j udg. 
llll.nt may indicate ; if, however, when the cover is  struck, 
tho face.; give no Eound of atriking, amooth filing will an­
sw�r. When the faces mark nearly all over, the high spots 
may be eased with the scraper until the suriacea are suffi­
cirotly close that a light coating of marking will mark. them 
all over, when they may be ground together as follows ; Place 
on the cylinder face grain emery and oil, and then put the 
cO'er a ll .  Fasten to the cover a lever, and then place auf­
fi�:ent weight upon tb e cover to leave it capable of being 
cOl<'eniently mov€d by means of the levH (which should 
pr(j t? ct on both sides of tb e cover). The cover mus� no� be 
revolved all in one direction , or the emery will cut groov06.s 
in ·.be face, but must be mo ved bafJk and forth while it ;s 
b�bg revolved . When the grinding has proceeded until the 
cover moves amoothly upon the cylinder face, indicating that 
the e mery bas worn down and worked out (aa Jt will do) 
frOll between the faces, the cover may be removed ; and if 
thegrinding appears equal and of one shade of color all over 
tbe faces, the emery may be wiped off them, and the cover 
replaced aud revolved back and forth as before, which will 
CRuse the faces to poli sh e b ch othe r .  removin l5' all traces of 
the emery-;' and ilbo wing ' 

plaillly the slightest defect in the 
surfaces. I f, howevei'. the firat grinding is not Ilufficieut (as 

iR generally the case), oil and emery must be again supplied, 
and the grinding continued as in the first instance. The cover 
of I.n 18 inch cylinder, even if  it is much out, may be made 
of 8 steamtight fit by this procBsa in about half an hour. 

II is obvious that, in the case of a large cylinder cover, 
suc':! as are used for marine purposes, the hand will not 
strh:e a sufficient.blow to indicate how much the faces, before 

fitting, are out of true, and a block of wood and a hammer 
mUlt be employed instead . 

The next operation is to cut out the cylinder ports to their 
requ.isite dimen sions.  

III facing up the valve facBs, the surface plate may, in l ike 
manner, be atruck on its opp osite corners, or a pressure may 
be placed on them by the hands to ascertain if the Burfam. 
plattl will rock, and to what extent . If it ro cks at all , a 
rough file should be e mployed to file away the high parts o f  
the face ; i f  i t  does not rock, a smooth file �hould b e  em­
ployed to take out the tool marks, tbe filing bein g con· 
tillued until a light coat of marking on the surface plate will 
mark the cylillder face all over, when the scraper may be ap· 
pl ied to finish it. The slide valve itsel f m&-y then be sur­
faced and scraped to the B urfdce piate, and then placed upon 
the cylind er face, and the valve and cylinder face scraped to­
gether. 

The joint of the steam chest may be made by filing the 
plsniid surfaces to a atraight edge, and placing between the 
chest, and its seat, on the one han d ,  an d the cover and the 
cb e8t,  on the other hand , a lining of velY thin softened sheet 
cop per, whi ch plan is generally adop ted on cylinders for 10-
comotivfl8. 

In c,,"�es where a num ber of cylinders o f  similar sizes are 
made, th� wh ole o f  the marking off, and much other work, 
may be eaved by the employment of gages, etc. 

FOl" drilling the cylinder covers and the tapping holes in 
the cylinder, the following syatem is probably the most ad ­
vantageous ; The Banges of the cylinder covers are turned all 
of one diameter, and a rin g is made, the inaide diameter of 
wbi ch ia, say, an inch small er than the bore of the cylinder ;  
and its outside diameter i�, say, an inch larger than the diam­
eter of the COV€I. On the outside of t,ue rlng is a pruj ecting 
thnge wh ich fits on the cover, as in Fig. L, a being the cy-

J dtutifi, �mtri,au. 
place the cover on the cylinder and the template upon t1e 
cover, and to clamp them together, taking care tbat b oth 
cover and template are in their proper positions, the latter 
baving a flat place or deep line across a segment of its cir· 
cumference, which is placed in line with the part cut away 
on the inside of the cover to give free ingress to the ateam, 
and the cover being placed in the cylinder, ao th at tbe part 
so cut away will be opposite to the port in the cylind er, by 
which means the holes in the covera will all stand in the 
same relative position to any definite part of the cylinder, as, 
say, to the top or bottom, or to t he steam port, which is 
sometime a of great importance (so as to enable the wrench 
to be applied to some particular nut, and prevent the latter 
from coming into contact with a projecting p art of the frame 
or other obstacle) : the positions of the cylinder, cover, tem· 
plate, and bnsh.  when placid as describe d ,  being snch as 
sho wn in l!'ig. N, a a n bei n g  tbe cylindl'r, b the steam port, 

c the cylinder cover, D the template, and E the bush placed 
in poaition. The bush, E, hav ing a hol e in it of the size of the 
clearance hole, is the one first used , tbe drill (the clearan ce 
size) is paAs.�d through the bush, which guid es it while it 
drills through the cover, and the point cuts a countersink in 
tbe cylin der face . The cle aring holes are drilled all round the 
cover, and the bush, having the t apping sille hole in it, Is then 
brought into re qu isition, the tappin g drill being placed in 
the drilling machine. and the tapping holes drilled in the 
cylinder flange,  the bush servin g as a guide to the drill, aa 
shown in Fig. N, thus causing th e holes in the cover and 
those in the cylinder to be quite true with each other. A 
aimilar ;emplate and bush is provid ed for dlilling the holes 
in the steam chest face on the cylinder ,  and in the steam 
cheat itself. While, however, the cylinder is In pORilion to 
have the holes for the steam chest st uda d rilled, the cyl inder 
ports may be cut aa follow�, which method was introduced 
in 1867, with mal ked success, by Mr. John Nichola, who was 
then m�nager of the Grant Locomotive Works, at Paterson , 
N. J. : The holes in tbe steam chest face of the cylinder be­
in g  ddlled and tapped, a false face or plate is bolted thereon, 
which plai e is provided with false ports or slots, about three 
.;ighths of an inch wider and three fourths of an inch lon ger 
tban the finishtld width and length of the steam ports in the 
cylind er (which excess in width and length is to allow for 
the thicknesa of the d i e). Into these false ports or slots is 
fitted a die, to slide (a good fit) from end to end of the slots. 
Through this die is a hole the d ill.meter of which is that of the 
required finished width of the Bteam ports of the cylinder ; the 
whole ap pliance, when in position to co mmence the operat.ion 
o f  cutting out the cyl inder porta, being as illustrated in Fig 
0, a a being tbe cylinder, B B the false plate, C the sliding 
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the reamer is in a direction to forc e the reamer fowrard and 
into its cut on one side, and backward and away from its cnt 
on the otber side the side havin �  the most c ut eXilting the 
most presaure. If, therefore, the cutter is fe d in such a di­
rection that this pressure is the .,ne tending to f,'rce the cut­
ter forward, the cutter will s [lri ng forward a trilie, the teeth 
of the cutter taking, in conEequence, a d eep cut, an d ,  spring­
ing more as the cut deepens, term i nate in a pressure which 
breaks the teeth out of the cutter. If, however, the side ex· 

erting the most pressure upon the reamet ill always made 
the one forcing the cutter back, as shown ! 1l Fig. P, by rea­
son of the direction in which the cutter is traveled to iSI! cut, 
the reamer, in springillg a way from the undue presaure, will 
aha spring away from its cut, and will not, therefore, rip in 
or break, as in the former case. 

In cutting out the exhaust port, only on e side, in conse­
quence of its extreme width, may be CUI. at one operation ; 
hence there are two of the slots, D, Fig., O. provided in the false 
plate or template for the exhaust port. The cutter, a, must, in 
thi a case, perform its cut so that the pressure of the cut is in 
a direction to force the cutter backward s  from ita cut. Tb e 
time required to cut out the porta of an ord inary locomotive 
cylinder, by tbe above appliance, is thirty minutes, the ope­
ration makin g  them as true, parallel, and fq uare as can pos­
sibly be desi r. d. 

In order to tap the holes in the cylinder headaa nd ateam 

cheat seat on tbe -::ylinder true, without requiring the work­
man to apply the eq uare, a long tap and a guide s employed 
as shown in Fig. Q, n being a section of the cy linder end 
face, B the guidtl for the tap, C the tap i ts'llf, and D a bolt 

for hol din g the guide to the cylinder face. If the end cyli n­
der faces have a proj ecting ring on them (so as to leave a 
small audacA to make the j oint). tbe guid e may be cut away 
on its bottom face to fit the projection, so that, if the guide i s  
held a gainst t h e  projectio n ,  while the guide is  bolted fast, 
th e bole in the guide through which tbe tap passes will stand 
true (both ways) of itself, to the hole to be tq pped in the cy­
linder. In the case, however, of there bein g no proj ection of 
the kind m entioned , as. for inatance, when tapping tbe ho:es 
in the se at for the steam cheat, tbe guide will require adjust 
ing, aideways,  by the eye. The distance, however, of the 
holes in the guid e, being the same from center to center as 
the distance from center 10 center of the b oles to be tappe d, 
h�surAs, without any setting, that the holes tapped are true 
with each other one way. 

The saving of time and labor effected by means of the e1l.l­
ployment of thia system and its appliances ia much grfater 
than might be su pposed at first sight ; it may, however, be 
appreciated when it is state d that, under it, three pairs of 
locomotive cylinders have been fitted up in seven and a half 
days, the work d one to ea �h pair being the holes, amounting 
to 200, drilled, and those for the cylinder covers, cylinder 
cocks, steam chests, steam pipes, and exhaust pipes, tapped ; 
tb e steam and exhaust ports cut out, and tbe faces and 
those of the slide valves scrape d up, the cylinder end and 
cover faces filed, scraped, an d ground up steamti!!ht, the 
st •. am chest seat faces filed up true to a atraight e d ge,  tb e 
seat for the steam and exhaust ports faced out with tbe cut­
ter, all necessary bolts and studs put In, the cylinders bolted 
together, their bores being set true with each other, and tbe 
whole turned out 80 that the cylinders were comple te and 
read y to bolt to the engine !ramep. 

• ••• • 
Rapid Transit In N e w  Y ork. 

linder cover, and b b a section of the ring, which Is provided 
with hole@, the positions in the ring of which correspond with 
the r€ qulred posiLiollS of  the holes in  the cover and cylinder ; 
t h e  diameter of thtlae h oles (in the ring,  or template, aa it is 
ter med) is at least one quarter inch larger thlLn the clearing 
holes in the cylinder are n quired to be. Into the h oles of the 
tem plliit�  are fitted two bushed, one having in its center a 
hol e 0' the size necefsary for the tapping drill, the other a hole 
the s i z e  of the clearing drill ; both these bushes are provided 

die, and D D the alots or false ports into which the die, C, 
fits. Into the hole of the d ie, C, is fiLted a reamer, with 
cutting edges on its elld face and running about an inch up 
its sides, terminating in th" plain round parallel body of the 
reamer, whose length is rather wore than the depth of the 
d ie, C. The operation is to place the reamer in the drilling 
machine, taking care that it run" true, place the die In one 
end of the port, aa shown in Fig. 0, and then wind the ream· 
er down through the die 80 that h will cut its way through 
the port of the cylinder at one end ; the apind Je d riving the 
drill is then wound along. The reamer thua cauies the die 
with it, the slot in the false face ac&ing as a guide to the die. 

In the clLse of the exhaust port, only one side is cut out at 
a time. It is ob vioua that, in order to perform the above 
operation, the drilling machine must either have a sliding 
head or a sliding table, the sliding head beibg preferable. 

The end of the slot at which the die must be placed when 
the reamer is wound down through the die and cylinder port, 
that is to say, the end of the port at which the operation of 
cutting it must be commenced, depends palely on which 
side of the port in the cylinder requirea most metal to be cut 
off, since the reamer or cutter, as it may be more properly 
termed, must cut underneath the heaviest cut, ao tbat the 
heaviest cut will be forcing the reamer back, as ahown in Fig. 
P, a being a sectional view of the cutter, B the hole caat in 
the cylinder for tb e port, C the aide of the port having the 
most cut taken off, D the direction in which the cutter, a, 
revolves, and the arrow, E, the direction itl which the cutter, 
a, is traveling up to its cut. If the side, F, of the port were 
the one requiring the most to be cut off, the cutter, a, would 
require to commence at the fOnd , F, and to then travel 
in tb e direction of the arrow, G. The reason for the- neces· 
sity of observing these conditions, as to the depth of cut and 
direction of cutter travel , is that the pressure of the cut upon 

'fhe American Society of Civil En gineers hat! appointed a 
com mittee, consistiDg nf 0. Chanute, M. N. Forney, Isaac 
C. Buckhont, Charles K. Graham , and Francis Colling w ood, 
to  i.n vestigate the necessary cone itJons of success, aDd to 
recom m end plans as to the beft means of r"pid transit for 
passengerp, and the best and cheape st methoda of delivering ,  
at oring, a n d  d i 9t r ibuting good s s n d  freight in a n d  about the 
city of New York. Investigations of this kind by the com­
mittees of the Legislature, of the Com mon Council, an d  of 
private citizens h ave been annually madd, in New York . dur­
ing the past twenty years. There arl' s ny qu antity of plans. 
The only thing lacking is the m oney to build wi th. . It tbe 
present committee can solve that pr,)blem, they will render 
valuable service , and do something thlLt the wealtL iest cap· 
italists of the city have not yet been able to accomplish. 

• ••• • 
Death of' Judge Benjamin K. ('urtls . 

We regret to announce the death of this eminent j urist, 
which took place on September 16. Born in Watertown , 
N Y. , on November 4, 1809, he graduated at Harvard in 
1 829 ; and three· years afterwa.rds he commenced legal prac­
tice. From niis date his career was on e continued suc­
cess, gaining him fame as a lawyer, all orator, an d  a logician. 
In 1 851, he was ap pointed Judge of the S u preme Court of the 
United States, and here he delivered his celebrated d ecie ion 
in the Dred Scott case. He resigned his seat in 1857, and 
resumed bis practice. He defended President .Tohnson be­
fore the Court of Impeachment. 

_ __  --'w 

with a handle by which to lift them i n  and out o f  the tem­
plate, as shown In Fig. M, and both are harden ed to prevent 
the drlll from cutting tbem , or tbe boringA of the drill from g r < dually wearing their holes larger. The operation i. to 

J udge Curti s' learning and high personal character gave 
gr".at value :to his writings and his j udicial decisions . His 
return to the bench wal looked for when his death OCCUTr€ c .  
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lMPROVED PIPE AND BOLT T HRE a.DER, CUTTER, AND 
NUT TAPPING MACH INE. 

'rhe accompanying engravings illustrate an improved ma­
chine, intended to perform the work enumerated in the title 
of this article, the nature and advantages of which are spe· 
cified in the fonowing description :  

A is the frame which suppo:ts the entire machine. In this 
frame slides a vise holder, B. The shape of the vise holder 

is a parallelogram, except at the top, which is slightly 
arched. It slides in ways formed on the inside of the verti­
cal part of the frame. 
On the inside of the 
vertical part of the 
vise holder, B, are 

s upplied with a backward and forward fast and slow motion, 
so that the machine can be driven by power by merely throw· 
ing the belt over the main shaft, without putting up a 
counter shaft. The machine is therefore portable, and its 
convenience is greatly enhanced. It C9.n be used in any 
part of the shop where it is most convenient. All the parts 
are iuterchangeable, and may be replaced when damaged by 
any accident. 

Patents for this machine have recently been ob­
tained . Further particulars may be obtained by address· 

Piy. 2 

formed ways which 
guide the movement 
of the upper half of 
the vise, C. The lower 
half of the viae, D, is 
fastened in the lower 
part of the vise hold. 
er, B. In the arched 
top of the vise holder 
is formed a threaded 
hole for the upper part 
of the differential 
screw, E. A thread is 
alao formed in the up· 
per pllrt of the framE', 
A. The end of the dif· 
ferential B crew plays 
freely in a step socket 
in the upper part of 
the vise, C. The pitch 
o f  the screw in the 
upper part of the 

frame is t welve to the 
inch, and in the upper 
part of the vise holder, 
B, it has a double 
thread, six to the inch.  
The turning of the 
screw, therefore, caus · 
es the lo wer part of 
the vise holder, B, to FIPE AND BOLT THREADER, CUTTER ' ETC. 

rise, while the upper pllrt of the vise, C, descends, or vice 
vers(t The purpose of this movement is not only to gripe 
the pipe or bar to be threaded or cut off with great firm­
ness, but also to make the apparatus self.centering. To the 
front side of the wheel, F, is attached the casting, G, which 
forms ways upon which the die carriage, H, travels. By this 
means the dies are carried forward constantly parallel to 
themselves and the work, thus obviating friction from any 
deviation from the parallel motion, and preventing stripping 
of the tbread-II. difficulty heretofore encountered in many 
pipe cutting machines. The die carriage is forced forward 
at the commencement of the operation by means of the left 
hand lever screw, I, the purpose of which is to make the 
dies engage ihe work at tlie beginning. As soon as the 
thread is started, the carriage, H, traverses of itself, at a 
r&te corresponding to the pitch of the screw cut, in thEe' same 
way as a chaser follows the thread in cutting a screw in a 
band lathe. The carriage, H, the casting, G, and the wheel,  
F, are all caused to rotate by means of bevel gearing actua. 
ted by means of the balanced lever handle , J, which is shown 
broken away in the engraving, to avoid unnecessary space. 
K , Fig . 2, represents the cutting device, by which pipes or 
bars are cut off. This consists of a pivoted tool holder, 
which is fed by the ratchet headed screw, M, which turns 
in the threaded hole formed in a lug. 

Motion is imparted to the screw, M, by coming in contact 
with the pawl, N, at every revolution of the wheel, except 
when the pawl is turned up out of the way in cutting threads. 
In this way, an automatic intermittent feed is obtained, 
which is considered of great advantage, as, in machines with 
automatic continuous feed, the contact of the tool with a 
high spot in the iron often results in splitting the pipe, 
owing to the increasing depth of cut consequent upon the 
nature of the feed and upon the suddenly increased depth 
of the cut caused by the lump. The reason for this is that, 
with the continuous automatic feed, the tool is constantly 
entering deeper and deeper into the material, while with the 
intermittent automatic feed it can be so set as to cut only to 
such a depth as ensures safety to the tool and to the material 
itself, according to the nature of the work to be performed.  
In the performance of most kinds of work, a deeper cut can 
be taken, and the cutting can be performed faster than with 
machines having automatic continuous feed. By sliding the 
handle, J, in or out, so that a pin on the shaft engages with 
the inner or outer pinion of machine, the speed of machine 
is increased or lessened as desired. 

Fig. 2 represents the machine in the operation of cutting 
off a piece of pipe. The machine can also be used for tap. 
ping nuts, the tap being held in the visli and the nut in the 
carriage, H, or vice verad. 

Fig. 3 shows a centering device, which is put in place of 
the screw, I, for centering bars after they have been cut off, 
and to prepare them for turning in the lathe. Either square 
or round iron may be thus cut off and centered, the Bcrew, I, 
being removed, and the centering device in Fig. 3 being sub. 
stituted. 

It will be seen that the capacity of this machine is unusual. 
It cuts and threads pipes and bolts, taps nuts, and cuts off 
and centers bars to fit them for the lathe. It is extremely 
compact, weighing only one hundred and eighty pounds, and 
can be run either by hand or po wer, 4 power attachment is 

ing Mr. C. T. Litchfield, General Manager of the Empire 
Manufacturing Company, 18 William street, New York 
city. 

------------4.�'.·� .•• __________ __ 
JONES' HEEL TRIMMING MACHINE. 

In the invention represented in our illustration are com· 
bined a variety of novel and ingenious devices which, to­
gether, form an improved machine for trimming shoe heels. 

The motive power may be steam, in connection with a pul. 
ley, or hand labor, employed through a crank. Upon a ho· 
rizontal shaft is a bevel gear wheel, A, which rotates the 
vertical sbaft, B. At the upper end of the latter is a double 
cam plate, C, the edge of wbich is suitably shaped to anow 
the arm which carries the knife to move onward at the pro­
;per time. The arm works in the casing, D, and its outer 
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end is pivot 3d to a plate attached to the rear part of the 
frame. Upon its inner side is formed a socket to receive the 
knife bar, into which is adjusted a screw rod (operate d by a 
thumb n ut, shown at the rear) which limits the movement 
of the knife, aud also serves as a guide for a coiled,spring, 
by which the latter is held out to its work. 

In Fig. 2 the cam plate and cutting mechanism are repre· 
sented on a larger scale. E is the knife, in front of the rig-ht 
hand lower corner of which projects a finger, which rlsts 
against the guide, F. The la.tter i s  secured detachablJ to 

To' iy • .3 

the shaft, B, &love 
the cam plate, as 
shown. It is of the 
exact form of the reo 
quired heel , and mllst 
be changed for diller· 
ing sizes of the sane. 
On the upper side of 
the knife bar, at G ,  
is a gage, which 
presses against the 
counter, and, project­
ing a little in froIt of 
the edge of the knife, 
keeps the same e�en· 
ly around the seat of 
the heel. It maJ be 
raised or loweret to 
suit various high1s of 
heels, and mal be 
moved nearer to or 
further from the vork 
by means of the 
screw operating in the 
slotted projectioI , H. 
There is also a WIIsh­
er under the guide, F, 
which varies the same 
so that the knife may 
rest against it fon 
distance of an eightll. 
of an inch or mOIe, as 
desired. 

To the forward end 
of the knife arm is 

attached a hook rod , which enters a groove under the cam 

plate. This portion of the device is neceesarily hidden by 
other parts in the engraving. The object, however, is to 
cause the knife to move forward quickly to cut the elongated 
sides of the heel, and slowly while cutting the short curve 
of the rear portion of the �ame. At I is sho wn the lower 
extremity of a drop or clutch, which is hinged to the frame 
at or near its middle, so that its upper end enters a socket 
on the under side of the knife arm. At a certain point of 
the revolution of the gear wheel, A, a stud, J, thereon comes 
in contact with the drop and carries the samf'l partially aroun d ,  
thereby relieving the strain on the hook p i n  when i t  entera 
the short curve of the slot of the cam plate, at the same 
time serving as a brake. 

The rear leg of the frame projects upward and curves for· 
ward, so that its upper extremity is directly over the verti· 
cal shaft, B. Through this upper end passes &. shaft, K, 
which connects with a spring lever above. The latter is 
operated by the treadle shown, and the device serves to hold 
the shoe down upon the guide. Near the lower end of the 
shaft, K. is a j oint worked by the lever, L, the object o f  
which is  to trip the shoe, when it  becomes necessal'Y to g i  v e  
one part of the heel more bevel than another. T he knife, 
besides, has a spring upon its inner side which will allow of 
its conforming to all ordinary styles of heels without reo 
quiring the employment of the· tripping lever. 

The mode of adj usting the shoe to be operated upon is 11.1. 
ready shown in Fig. 1. The pulley is operated over about 
2i revolutions to trim the shoe, and the speed required is 
some fifty revolutions per minute. 

Patented through the Scientific American Patent Agency, 
July 1, 1873. For further particulars relative to sale of 
rights. etc. ,  address the inventor, Mr. E. U. Jones, Wood­
haven, Q ileen's county, N. Y. 

A sam ple machine may be seen at the office of Messrs, 
William Butterfield & Co. , 6 Murray street, New York city 
or at the Bay State Shoe W orka, King's C ounty Peniten. . 
tiary, L. I. 

• ••• • 

REMARKABLE FALL OF .A. RESERVOIR.-A. reservoir to 
supply Conshohocken, Pa., was built last fall at a cost of 
$72,000, and is an excellent piece of workmanship. Its sup· 
ply was pumped from the S �huylklll river, and throughout 
the past year the town of Conshohocken has been plentifully 
supplied with water, to the gratification of the citizBM. 
Re cently the reservoir was discovered to be empty, and ·the 
keeper, in making his morning inspection,  discovered that a 
portion of the embankment had dropped straight downward 
for 215 feet, and resolved itself into an enormous hole, the 
sides of which are precipitous rock. 

•••• • 

THE VICISSITUDES OF ·MINING. -It is bad enough for mi. 
ners to be deluged with cold water ; but to be drenched with 
the hot article is rather trying. This is what recently hap­
pened t') the Gould & Curry people in California. A large 
body of hot water was struck in the 1,465 foot level of the 
Consolidated Virginia mine. From this level a drift extends 
into the Gould & Curry, with a downward slope, and the 
water runs into the la.tter mine. The Gould & Cllrry pum p  
i s  a foot i n  diameter, and it requires its utmost capacity t o  
control the water. 
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NEW YACHT FOR THE KHEDIVE OF EGYPT. 

Mr. John Fowler, C. E. , recently instructed Mr. J. S. 
White, of Cowes,  England. to build a yacht for the personal 
service of the Khedive of Egypt. The instructions were to 
provide a launch which should be a good sea boat, stiff in 
the water, and of a mean speed of at least 10 miles per hour 
on a continuous run at sea. Taese conditions have been ad­
mirably fulfilled in the launch under notice. Her sea-going 
qualities were thoroughly tested during her run from Cowes 
to London in the face of a strong easterly gale, and her 
speed in fair weather was easily maintained at one mile per 
hour above the contract rate for any desired length of time. 

The follOWing are a few of the leading dimensions : 
Length, 50 feet ; breadth, 10 feet ; draft forward, 2 feet 

10 inches ; drRft aft, 3 feet 6 inches ; displacement, 11 tuns ; 
screw (four bladed), diameter, 3 feet 6 inches, pitch, 8 feet 
3 inches to 4 feet 6 inches ; cylinders, diameter, 7t inches, 
s troke, 6 inches ; grate surface, 5 '5 square feet ; heating, 215 
square feet . 

At the speed of 11 '03 miles (9 '58 knots) per hour, the num­
ber of revolutions was 268,and the boiler pressure 76 Ibs. per 
I!quare inch. With a mean effective preesure in the cylin­
ders equal to 75 per cent of that in the boiler, the power de­
veloped would be 43 '4 indicated horse power, an exceeding­
ingly good result for so small a boat. 

The launch is built entirely of teak and mahogany, diago­
nally, coppered and copper 
fastened, and the interior fit­
tinl!"s are most luxuriously 
carried out in white satin and 
gold. E ven the awning is pro­
fusely ornamented with gold 
braid ; indeed, the instructions 
generally were to make the 
boat in every detail as perfect 
as possible, and that no legiti­
mate expense need be spared 
to attain that end. 

The engines were construct­
ed for Mr. White by Messrs. 
G. E .  Bellias & Co. , of Bir­
mingham, and they behaved 
admirably during the stormy 
run from Cowes to London, 
when their failure but for a 
quarter of an hour would, at 
times, have inevitably entailed 
the total destruction of Mr. 
White's ' very perfect launch 
and of the lives of those na. 
vigating her.-Engineering. 

.. .  , .  
A Tripod Boat. 

A novel boat velocipede was 
lately tried on the Allegheny PLAN 
river at Pittsburgh. The machine consisted of three floats, 
each three feet long by 15 inches diameter, two of the floats 
placed side by side, a short distance apart ; the other a steer­
ing Hoat placed in front, like the front wheel of a velocipede, 
and made movable. A eeat on slender rods rising from the 
two central floatfl supported. the operator. Between the t wo 
floats were a pair of 8 inch paddle wheels worked by cranks 
from the driver's seat, where the front steering float was alBo 
operated. This novel machine, when set in motion, carried 
its inventor safely across the river at the speed of a slow 
walk. The paddles are evidently too small. A contrivance 
of similar character was suggested some time ago, we believe 
by W. J. Allen, of Grand Rapids, Mich. 

• ••• • 

AT the last ad vices, Coggia's <;omet wall brilliantly' villible 
in Australia. 

J ritutifit �mtritau. 
The Pbylloxera. 

We recently published the terms of the reward of $60,000, 
offered by the French Government. for a remedy for this 
extraordinary vine pest. At a recent 8�ance of the Paris 
Academy, no fewer than eleven communications were recei ved 
relating to the destruction of the phylloxera. A letter from 
a vineyard proprietor proposed so wing tobacco seed among 
the vines : he had found this an effectual remedy, in the case 
of artichokes, for destroying an aphis which attacked the 
roots. Hemp and datura stramonium were proposed as pre­
ferable to toba.cco, on account of fiscal restrictions on the 
latter. One suggestion was to destroy the insect by electri-

Phosphorescence of" P ntrlfied Animal Matters. 

Phosphorus exists in animal flesh in the state of alkaline 
or earthy pbosphates, and also as one of the elements in pro­
tagon. The phosphorescence and alliaceous od or, sometimes 
observed during the putrefa.ction of Hesh, are due to the lor­
mation and subsequent decomposition of sulphur phosphide. 
This substance, formed from the sulphur of the fibrin and the 
phosphorus of the protagon, is spontaneously inHammable 
in presence of oxygen, producing hydrogen sulphide and 
phosphorus or phosphoric acid. 

Muscular flesh, to which y-too part of its weight of caL 
cium phosphate was added, and which was kept at the ordi 

STEAM YACHT FOR THE KHllDIVE OF EGYPT) 
trical discharges. A committee of the Linnman Society of 
Bordeaux have pronounced, as the result of their researches, 
that the phylloxera is not the cause of the disease, but an 
effect of an organic malady attributable to five causes, which 
they specify (exhaustion of soil, inclement seasons, bad choice 
of stocks, and bad treatment, etc. ). They state that while 
phylloxera is an effect, it may aid in deteriorating the vine. 

A correspondent of the SCIENTIFIC AMERICAN declares 
that the liberal use of cow dung manure is a sure cure for 
the phylloxera on vines. He wants the editors to bring it to 
the attention of the French authorities, and offers to give 
them one half of the reward, namely, $30,000, when the 
whole sum is paid over. We accordingly take pleasure in 
making the remedy known to the Paris Academy and the 

if 

nary temperature, had a very fetid odor by the third day, 
while a eample not treated with calcium phosphate did not 
become putrid until the sixth day. As all ordinary waters 
contain calcium and magnesium salts, it Is desirable that they 
should not be used in the cleansing of ulcers, etc. , for, by the 
combination of these salts with the alkaline phosphates of 
the flesh, active agents of decomposition are produced.-J. 
Lefort. 

• ••• • 

Otto of" Rosell. 

The Moniteur Industriel Belge, in an interesting article on 
this costly perfume, says that the manufacture is largely 
carried on in the valley of Kesanlik, Rou melia, the ann ual 
production of the rose farms of which amount to 4,400 

pounds of the otto per year. 
As it requires about 130,000 
ro�es, weighing some 57 
pounds, 'to make an ou nce of 
the oil, some idea of the ex ­
tent of the plantations may 
be formed from the above 
given total. 

The flowers are gathered - in 
the middle of May, and the 
harvest continues for three 
weeks. The blossom. col­
lected each day are at once 
worked, in order that none of 
the odor may be lost. The 
process consists in distilling 
them in water and then caus­
ing the water alone to un­
dergo distillation, when the 
oil is skimmed from the sur­
face. The labor is princi­
pally done by women and 
children, at wages of about 
ten cents per day. 

AND SECTION OF THE KHEDIVE'S STEAM YACHT. 

The otto is always adul­
terated, before transmission 
to market, with one third or 
one fifth ita quantity of ge-
ranium oil. 

French Government. O ur correspondent avers that the 
effe�t  of the liberal use of cow dung manure Is to give new 
life and stimulus to the vine, and thus put a prom?t end to 
the phylloxera and other bad conditions. The researches of 
the Linnman Society of Bordeaux appe'U to confirm the 
theory of the SCIENTIFIC AMERICAN'S correspondent ; and 
should the remedy proposed be adopted in France as effec­
tive, we request the Frenoh authorities to remit the amount 
of the reward to this office, without allY formalities. 

• ••• • 

LUMINOUS ApPARITIONS OR FALSE LIGHTs.-These are not 
due, as was long supposed, to the products of animal or vege­
table decomposition, but are caused by insects which possess 
organs that become luminous at the time of their sexual con­
gress. It is now well known that the phosphoresceooe of 
the sea is due to the presence of immense numbers of micro­
scopic animalll.-Journal of the Ohemical Society. 

• ••• • 

A TERRIBLE disaster occurred in Fall River, Mass., on the 
19th of S eptember, in the burning of a cotton cloth manu­
factory known as Granite Mill No. 1 . The. building was a 
large granite structure, some 368 feet in length, and five and 
a half stories in hight, containing the usual spinning and 
other machinery> About 350 operatives were employed, a 
large proportion of whom consisted of girls and children. 
T wenty were killed and thirty wounded. The mill was 
badly provided In respect to fire-extlngui.hing apparatus 
and means of escape. 

• ••• • 

A COltMSPONDENT, Mr. L. P. Alden, of Quincy Mich. 
states that the striped potato bug was for many years com­
mon in Southern Illinois, and that its vesicatory powers were 
well known. 
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[" OLD AND NEW. "J 
DENTISTRY IN THE UNITED STA TES. 

NUMBER 4. 

INSTRUMENTS USED BY DENTIS'fS. 

These are classed by the profession into extrac;ing, plug·  
ging, excavating, and Bcaling instruments. It  ill  impossible 
to give an accurate statement of the number of different 
forms used of all these ; but the dental catalogue� of the 
present day will show over ninety different patterns of for· 
ceps alone-an instrument used only for extracting teeth. 
There are, besideF, five different forms of turnkeys, and 
eighteen different forms o f  scrllws. punches. and elevators. 
All th ese hundred and thirteen instruments are used solely 
for extracting teeth and stumps, or roots, of teeth. As a 
fully furnished mouth contains thirty-t wo teeth, arithmetic 
will sho w that there are just 3H- kind s of these instruments 
to each tooth . This proportion , however, becomes quite in 
significant when compared to the number of plugging instru­
ments. Of thesll, according to the catalogues and to my own 
knowledge, there are over four hundred varieties in respect 
to size and to  shape of point, all used to con�olidate the ma­
terial with which the cavities in the teeth are filled. 'fhe 
patterns of excavators, burrs, and drills, used to clean out 
these cavities before filling, will number over three hundred 
and t wenty-five ; and one hundred and eighty different pat­
terns and sizes are used of chisels, gouges, and scalers, used 
to remove tartar from the surface of the teeth , or for cut 
ting down the walls of cavities before using the excavators. 
This grand total of one thousand one hundred and eighteen 
differently shaped instruments sums up the class of stan­
dard patterns regularly sold by the dealer to the operator. 
As though this were not variety enough, it is made still 
greater by putting all these instruments, except the forceps,  
in handles of different kinds and sizes. The finer ones are 
of pearl. agate, ana cameo ; the second class of ivory, ebony, 
b uffalo horn, walrus tooth, and bleached bones ; and the 
cheapest, of steel file-cut, steel octagon, taper steel, and 
rlain steel finish. This makes twelve styles of handles. Of 
each there are several sizes ; those m€lst commonly used 
being quarter inch, half inch,five eighths, and seven eighths. 
These forty -eight different sizes and styles, of course, make 
the total number, in a complete assortment of plugging in· 
struments, fifty-three thollsand , six hundred and sixty four, 
which the dealer must keep on hand,  at only one of each. 
A� , however, he must have in stock several gross of some 
01 them , that total gives a very inadequate idea of the capi. 
tal invested in the stock of a first class dealer. 

To give the names of these different instruments would 
require ,  at least, twenty octavo pages closely printed. The 
specification would begin somewhat thus : 

First, extracting instruments, divided into forceps, turn 
keys,  and stump instruments. The forceps are s ubdivided 
into lo wer central, lower lateral, lower canine, right lower 
bicuspid ,  left lower bicuspid , right lower molar, left lo wer 
m olar, right lo wer wisdom, left lo wer whdom ; then the 
�ame over again , s ubstituting up per for lower ; also various 
�hapeB of alveolar forceps, splittin g forceps, screw forceps, 
cow horn forceps (named from a peculi!l.rity in their shape), 
bltyonet forceps, separating forceps, fragment forceps, wedge­
cutting forceps, and so on. (N. B -These are the names of 
a part only.) The turnkeys have each a particular name, 
and so have the stump instruments. The pluggers are sub­
divided into hand , mallet, and automatic pluggers, and each 
of these heads is s ubdivided. The burnishers, by the way, 
are always classified with the pluggers. As the names indi­
cate, the hand pluggers are used to condense the filling by 
manual pressNre ; th e mallet pluggers, by striking them with 
a small mallet, Borne dentists using a leaden one, because its 
blo w is " sof t," while the majority prefer lignum vitoo. The 
automatic plugger has a hollo w handle and a spring inside 
with a small catch : the head has a solid piece set in ; and, 
when the point is pressed against the filling, the shaft re 
CAdes into the h andle a fraction of an inch, pressing against 
the spring, which, slipping off the ca�ch, allows the handle 
head to come s uddenly d o wn upon the butt of the shaft, 
which thus receives a blow like that given by the mallet. 
O ,her automatic instruments h ave an arrangement inside 
for striking with a drol' weight, somewhat as in a pile 
driver. The nltmes gf the excavating instruments are too 
numerous t o  give ; there are hoes, hatchets , spades , rights.  
left�, etc., hooks, wedges, and spears. The burra are cone, 
cocked hat, flat head, bevel edge, round, spoon bill, etc. The 
drills are square , twisted, bevel p oint, Scranton, etc. In like 
manner, the scalers and chisels have their separate descrip­
tive names. Then there are a number of miscellaneous in­
s'luments, which could not be classified under any of the 
above heads : nerve and abscess instruments ; gold ,  silver, 
rubber, and glass syringes ; saliva pumps ; napkin, check, 
an d tongue hold ers ; lip protectors, and a variety of others, 
all used solely in repairin g the natural teeth. 

The manufactures of dental materials, knowing what in­
struments are most generally used, have contrived various 
neat patterns of cases for holding them, and will furnish a 
case with the most useful operating instrllments, complete, 
at prices varying from seventy. five dollars to t welve hundred 
and fifty doll9.rs. More expensive ones can be had if re­
quired. The dentists of the E lI.stern division of the States 
prefer using what are termed the loose instruments,  for 
they believe more in fact than bnoy ; a ld they find it econo· 
mical, i f  the p oint of an instrument break, to be able to fit 
another at once into the same handle. An Eastern dentist 
will probably be satisfied with an operating kit costing fifty 
dollars-this means of instruments, only for repairing the 
natural teeth- while the dentist of the Western division 
will not be contented unless he has a two hundred and fifty 
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dollar case of instruments to start with. This he keeps to 
show to his patients, the maj ority of whom will j udge of his 
professional ability by the amount and quality of his outfit. 
He is shre wd enough , however, both to use this as a plaster 
to draw custom. and to use " loose instruments " to operate 
with. More sad is the case of the beginner in the Southern 
division . He must not only have his fine ou Lfit for show, 
but must use it to cover up some of the blunders of his in­
experience. The quality and style of an operator's instru· 
ments arl5 no criterion of his ability ; for I have known den­
tists, who, with a chamois skin roll-up case,with seven pairs 
of forceps, one turnkey, four stump instruments,and a gum 
l ancet, were ready to extract any tooth th ... t was ready to be 
extracted, and to do it neatly, quickly, and successfully. 
During the civil war, the United States Government fur­
nished its military surgeons with this kin d  of outfit ; and no 
complain1 was made about it, although cause eno ugh might 
have been found.  There was not a sufficient variety of tools ; 
and , as they were made of that inferior steel cll.lled German 
steel, they had to be heavy or clumsy in order to bear the 
strain put on them. Nor would th e price paid by the gov­
ernment allow of their being polished as highly as is required 
both for the looks and for the preservation of instruments. 

Over two hundred dozen of these cases were made by one 
manufacturer in New York city ; and those which were re­
j ectec! bYc the inspectors were purchased by private practi­
tioners _ at fair PJ'ices, which shows what materials Bome 
dentists will use. The richest outfits of dental instruments, 
as a general rule, are sold for fore1gn service. I call to mind 
two dental cases,  one costing $1 ,800, the )ther $1,500. The 
former was made expressly for an em ploy ee of the Chilian 
Government. He was not engag .. d in a dental capacity, but 
as an engineer, having, with several others, to make a map 
of that country. Not withstanding the high position be held, 
he could not forego the pleasure he derived from bis original 
profession of dentistry, which he had practised in the East ­
ern states before going South. The case ordered and ac­
cepted by him has never been excelled ; the extracting i n  
struments being all octagon-shaped and plated, the otb erd 
having, Bome agate handles, others pearl set with gar­
nets and rubies, all with coin gold ferrules. The case was 
rosewood with silver corners, and plate inlaid. It was on 
exhibition at the manufacturers', in New York, several days 
before shipment, and was seen by hundred s. The other 
was for a young man who borrowed enough to pay for a 
handsome outfit, and went to Havana, Cu ba. where it assisted 
him not only in paying for itself, but in accumulating a for. 
tune.  The most parsimonious outfit ever purchased, in pro· 
portion to the wealth of the purchaser, so far as I know, was 
bought for two hundred and fifty dollars by the far famed 
Don Esteban de Santa Cruz de O viedo, of diamond wedding 
notoriety. He owned an extensive plantation in C !lba, and 
preferred operating on the teeth of his slaves himself, to giv­
ing it out to any of the many itinerant pra�titioners who 
perambulate that country. There are at present only three 
large firms who manufacture dental instruments exclusi vely ; 
though there are many small shops in which instruments of 
all kinds are made on a small scalp. One of the se large firms 
made and sold during one year twenty .five thousand pairs 
of forceps (one instrument is called a pair) ; that is, about 
eighty a day for each working day in the year. This was 
something more than the us ual quantity. But sixty a day 
is considered a medium business in that establiRhmQnt ; and 
thhl number, with the additional labor necessary to turn out 
enough of the smltller instruments to make up assortments, 
gave employment to sixty workmen. 

In the manufacture of dental instruments, each workman 
must thoroughly understand his part ; for the sli ghtest 
blunder, from the " forger " to the " burnisher," will cause an 
instrument to be rej ected trom the first class. Any one not 
conversant with the practice o f  dentistry might suppose that 
a dentist once supplied is always supplied ; but not so. He 
is continually breaking the points of the smaller instruments, 
cracking the j oints of larger ones, having them altered into 
new patterns, getting new styles, and discarding the old ; 
and is thus daily purchasing and changing. Many dentists 
wbo oommence with two hundred dollars' worth of instru­
ments keep on purchasing to the extent of three hundred 
dollars during their first year, and even at that they find 
they have not all they require, and repeat the same the fol­
lowing y ear. Thflre i9 expended every year for dentll.l in· 
struments in the United S�ates not less than half a million 
of dollars. The Eastern division invests abo ut $ 160,000 of 
this ; the Western, about $140,000 ; and the Southern abo ut 
$200,000. 

. .... -
Usual Causes or Fires. 

Churches and lecture rooms of all des'criptions. -Hot air, hot 
water and steam pipes, and furnaces and stoves. Sticking 
candles against coffins in vaults. Christmas and other deco 
rations around or too nea.r gas fitting�, fires, or lights. 
Sparks falling upon birds' nests in spires and belfries. 

Ourriers and workers in leather.-Lime slaked by rain . 
Sparks from foul flues and furnaces passing through open­
ing and projecting eaves of  drying rooms. Friction of ma­
chinery in bark mills. Timber, coals, shavings of wood, 
and leather too near flues. Drying stoves and furnaces. 
Spontaneous ignition. Smoking in bark and other rooms. 

Drape'fs, tailors, maker8 up and vendors of male and female 
attire. -Working late, being tired and falling asleep, or be 
coming careless too near fires and lights. Unprotected and 
swinging gas brackets.  Crinolines coming in contact with 
fire in open fireplaces. Light, pendent goods being blown, 
by the openmg and shutting of doors or by concuBsions or 
drafts, into unprotected lights. Good s hung on lines increase 
the risk in various ways, such al! conveying the flame from 
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one end o f  a room t o  the other, and, when the line breaks 
down, making three separate fires, one at each end and one 
in the middle at the same time, thus originating three dis­
tinct fires for each line. Cuttings left carelessly about. 
U ding lights while intoxicated , especially by tailors' work­
people. Ironing stoves, hot plates, smoothin g irons,  etc. , 
too near and sometimes on timber and goods. Smoking to. 
bacco, and matche8 for lighting it. 

Engineering works, a nd worker8 in metal of all de8criptions. 
-Sparks from strikin g hot metal . Hot metal castin g s, etc. , 
left too near timber. Heat from furnaces, forges, and �mith�' 
h€arths and fiues. Friction of machintry. Jap8nn�rh' 
stoves overheated or defective. Accidents with melted or 
hot metal. Explosions of blast furn aces. Spontane o u s  
ignition o r  oily waste, molders, lamp, anti other bl acks : 
sawdust or sweepings and oil ; spontaneouB heating of iron 
turnings, etc. , when mixed with water and oi l .  

]i'armin.q stock, stable8, hay, grain, o r  flour 8tore8 of all 
de8criptions -Stacking hay while green. Sparks from pass.  
ing locomotives, etc.  Sparks from steam thrashin g  ma­
chines. Sticking candles a.gainst walls and timber in barn s 
and stable�. Vagrants smoking in stables. Vagrants being 
refused alms. Fire lums used near farming stock, such as 
h9.ys tack�, etc. 

Jfakers of gunpOWder, fireworks, lucijtr matche8, and explo ­
Bive compmtnds. -O l'erheating of d ryin� stoves, and explosive 
mixtures. Drop pin g lucifers. Unprotected lights.  S mok­
ing. Leaving phosphorus unco vered with water. Friction 
and percussion from nails in boots. Sparks passing through 
broken windows. The sun's rays being concentrated through 
bull's eyes, knots, etc. , in glass. Defective casks containing 
gunpowder or other explosive materials. Spon taneous igni­
tion of red fire and such like compositions .  Carelfssness in 
the supervision of young children employed.  Shavings and 
chips too near fires and lights . 

Gas works -Hot coke near timber, etc. Seeking for an 
escape with unprotected lights. Timber too near f llrnaces, 
retorts , etc. Lime slaked by rain. Defective fittings and 
appliances. S pontaneous ignition of coals. 

Hat manufactures.-Boiliug shellac. Hot irons left on 
timber and other inflammable things. Defective drying and 
other stoves. Smoking tobacco. 

_ . .... -
Ne", L ecture Experiments. 

Oxyd'izing Powtr of' Oharcoal. -Freshly prepared leucani­
line dissolves in alcohol, and forms a perfectly colorl ess 
liquid, which may be kept for a long time without change. 
lf this solution is boiled for a few moments with a small 
quantity of animal ch arcoal , it becomes of a deep cltrmine 
r,!d , due to the action of the oxygen condensed in the pores 
of the charcoal. 

Oxidation, 8hown by Ohange of Oolor in Compounds on Con. 
tact with Air. --If a tolerably concentrated alcoholic solution 
of naphthalene red is boiled for a few minutes with z inc d ust, 
a colorless f olution is obtain ed ; and if the flask is corked 
while full of the vapor of the al cohol, the liquid remain s col­
orless, and the zinc settles to the bottom. If the flask is 
then shaken so as to wet the sides, and the cork withdrawn, 
the inner walls are instantly colored deep red. It is only 
necessary to boil again, in order to repeat the €xperiment. 

Liquid Plwsphoretted Hydrogen.-.A thick walled U tube, 
about one seventh of an inch in diameter, and provide d with a 
stopcock on each arm, is surrounded by a freezing mixtme 
( - 16' to 20'), and receives the phosph oretted hy d rogen pre­
pared from 7 to 10 drams of freshly mad 13 calcium phosphide. 
A wide glass tube in the cork of the generating fla sk, dip ­
p ing beneath the surface of the water (at about 60'), serves 
for the introduction of the phosphide. While the liquid is 
being collected, spontaneously inf!.ammable phosphoretted 
hydrogen escapes ; if  this is displaced pw a stream of car. 
bonic acid, the bright flame is replaced by a scarcely luminous 
green flame, of  so Io w a temperature that a taper cannot be 
lighted at it . This fl ame is caused by the liquid phosphor­
etted hydrogen in the stream of carbonic acid coming i ", aryn _ 
tact with the air. The carbonic acid may be repl ... ce u by 
a stream of some combustible gas, for exam ple, hy drogen, 
and a luminous filtme again obtained . 

Point of Maximum Density of Water. -Tb e apparatus con­
sists of a t9.l1 cylinder and a pear- shaped glass float, which is 
so weighted (with mercury or otherwise) that when immersed 
in d istilled water, at + 39 2'  Fah . ,  it neith er sinks nor float�. 
On cooling or heating the water in the cylinder, the float rises 
to the top or falls to the bottom. 

Sodium P1'e8s. -The sodium is placed in a metal cylinder,  
at  the lower end o f  which is a fine opening, and forced 
through by a [ crew. If it be received in mercury instead of 
rock oil, a pure ama1l<am may be readily formed . 

Leidenfrost's Experiment Rever8ed, to Explain the Action of 
the Alkali Metals on Water. -When potassium is thrown in 
water, the hydrate formed by the reaction swims about on 
the water for a few seconds, in the form of a red hot globule, 
and then disappears with a Budden explosion . The manner 
in which this effect is produced may be illustrated by the 
following experiment : An ellipsoid of pure silver (weighing 
Il.bout 150 grains) is provided with an ear to which a stout 
copper wire is fastened . If it be heated to redness and 
dipped into water in a large beaker, it  remains passive for 
five or six seconds, and -then a violent explosion suddenly 
takes place,  scattering the water, and usu ally shattering the 
bflsker. -A. W. Hofmann. -Deut. Ohem. Ge8. Ber. -.Tonrnal 
of the Ohemical Society. 

------�-----.�, .. �.�.�-----------
THE yield of precious metal from the Pacific slope during 

the last quarter century is found from an aggreglttion of 
the various yearly ret urns to be in value $1 ,534,280,000. The 
product for 1873 was 14 per cent greater than for 1812, 
amounting in value to. $77, 440,O()0. 
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THE FAIR 01' T HE AMERICAN IlfSTITUTE. 

As compared with its predecessors of the past three years. 
the present Fair is undeniably far in advauce. not only in 
the number. variety, and intrinsic beauty and merit of tbe 
articles exhibited. but in the unwonted vigor which has 
cbaracterized its management. With some trifling excep·  
tions, the display is now complete, and tbat this can be said 
in tbe presence of the fact that an unusually large amount 
of heavy and bulky good s have been entered is no smal l  
credit t o  the gentlemen whose exertions have brought about 
so excellent a result in so short a period of time. 

It is the verdict of almost every visitor that the general 
ap pearance of the hall has been greatly improved. The va· 
rious articles have been grouped with an eye to artistic 
effeot as well as to convenience. a task all the more easy 
o wing to the entry of 80 many obj ects of elegant and taste­
ful design. As WI' before intimated .  the display of red , 
white, and blue drygoods on the roof mars the general 
effect ; but this asid e. there is plenty upon the tioor to gra­
tify the most fastidious taste. Few art lovers can pass the 
cases of the Gorham Manufacturing and the Meriden Bri · 
tannia Companies without a long look at the exquisite de­
sign s  in silver and gold therein exhibited . There are some 
miniature models of yachtB, and one tea set in gold and frosted 
silver which will well repay more than a passing glance, for 
the work upon them is admirable. As another very b�auti . 
ful specimen of somewhat similar labor m ay be mentlon,ed 
a copper lectern in the fo rm of an eagle, to be found in thll 
exbibit of Messrs. J. and R. Lamb. cb urch furniture manu­
facturers and decorators. The modeling of the bird is very 
fine, and the way in which it Is mounted to serve its purpose 
is quite artistic. In fact, it seems to us that the fine art de · 
partment of the present Fair is scattered throughout every 
division, and exists everywherE> but in the special quarter set 
aside under tbat name. The photographic display is little 
moro tban a repetition .of that of last year. and there are 
some pldhires present which have done similar duty for sev­
E1ral years. Kurtz has some excellent photographs. as usual ; 
Prang, one chromo among others which is especially good. 
and worth mounting a long stairc"se to look at : it is a child 
holding a bunch of flowers. .And there are some fair speci­
mens of photo printing. and work by the sand blast process, 
which h e s  been described so often. 

THE HORTICULTURAL DISPLAY 

is exceptionally' good . There are a number of admirable 
specimens of fin e fruit . �o large aud IUBcious that one is 
forced to regret that their fate Is to decay on their plates, and 
not to gratify somebody's  palate. Several prominent flor­
ists in this city have sent some exquisite baskets of cut 
flowers, one of which, made of oat straw in the form of a 
bird house, stuffed humming birds perched here and there 
answering for the living inmates, is rtmarkably beautiful 
-and d oubtless cost ly  in proportion. The exhibition of grow· 
ing plants is worth txaminatlon,  as manv rare and beautiful 
varieties are included . There is one specimen in which the 
very large leaf is half green and half pare white, and otbers 
look as if some one had sb aken a brush full of white paint 
about their verdure. We d o not remember to have Setln any 
scientific explanation of this peculiar appearance, and it 
might be a subject for study as to why the chloropbyll or 
coloring matter of t he leaves should thus be absent or inope­
rative in certain spots. From the main hall we proceed to 
note tbe novelties in the Machinery Department. A curio 
ous machine is that for 

MAKING CORRUGATED ELBOWS 

in stove pIpes. The sheet of iron, bent in tubular form, is 
slipped over a mand rel of suitable size. In the extremity of 
the latter are two clamps , each made in two pieces, hinged 
o pposite to each other. The inner clamp, when brought over 
the pipe and ita b alves forced together by a lever on one of 
them, makes a 811ght, narrow swelllng around the aurfaoe of 
the pipe. The other and outer clamp hal a square inner 
edge, which forms a crease or plait on top of the Iron and 
outside the elevation formed by the fillt mentioned clamp. 
Both clamps are securely fastened, and a powerful lever in 
the rear is worked, which bends the outer edge of the pipe 
up ward. The clamps are then lOO8ened, and the retum mo. 
tion of the lever operatee mechanism to CUIY the pipe a 
certain distance forward. The operation is then repeated 
until the pipe ill bent to the proper angle. The machine is 
made by the Corrugated Elbow Company, of this city .  It is 
operated en tirely by hand , doing its work with great rapidity 
and accuracy. 

A MACHINE FOR CUTTING our CLOTHES, 
the invention of Mr. Albin Warth, is a remarkably ingenious 
apparatus, which bids fair to prove a great bleBBing to the 
tailoring trade. There are two forms of the machine, one of 
which is movable and is carried agaiLst the cloth, wh ile the 
other is stationary and has feed wheels drawing the fabric 
to it. In the movable device, a long rod is fastened along 
the edge of the table, serving as a way for a traveling car­
riage . A belt passes over two pulleys at one end of tbe rod, 
and its bight over a single horizontal pulley at the other, and 
to this power is applied . On the carriage is a pulley, against 
which the two parts of the belts, passing it on each side, are 
forced by means of binder wheels, the degree of pressure 
applied to the latter regulating the amount of power trans­
mitted from the belt to the pulley. Just above the latter, 
and on the same shaft, is a smaller belt pulley, and above 
tlH� again is pivoted a long arm, which extends out over the 
cutting table. Another belt for the smaller pulley panes 
�long the ari:Ji; thenee to other pulleys, which it rotates, 10 
.commmntcattng::JI3.Otion t!) an eooantric, whioh gives a koife 
ia a suitable :support a fa.t vertical reciprocating motion . 
Balo w  the kuife i � .. II ,t m.et&l: di'llk, with beveled edgee; 
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which is passed under the cloth. The part which holds the 
knife has a handle, by which the operator can guide it, the 
arm being pivoted on the earriage. and the latter having a 
free motion along its way. affording a kind of universal 
movement over the plane o f  the table. There is a pre�ser 
foot that holds the cloth, and devices for instan tly shifting 
tbe driving belt in the movable part to a loose pulley, and so 
stopping the operation. The machine cuts through half an 
incb of solid cloth with the utmost ease. No pinning of the 
material is ' necessary, and the inventor informs us that , in 
many of the largest clothing manufacturing houses in the 
city. forty men are readily enabled to do the work of one hun­
dred. In the smaller or stationary machine, there is mech· 
anism under the table to give the knife working through the 
same a reciprocating motion, and also to operate feed wheels, 
which draw the cloth against the edge. This cuts through 
1t inches of soUd cloth, and we are told that with it four men 
can ee.sily fold , sketcb, and cut 800 pairs of pants, or 500 
coats, in a working day. There are very many ingenious and 
interesting details about these machines, which will lVell 
repay examination. 

Considerable interest is being excited by the performances 
of the new lubricant, 

METALINE, 

a sub8tance which we described and illustrated some months 
since, and which has proved successful as a substitute for 
oil in a variety o f  machinery. The material is a peculiar 
alloy which is inserted in cavities made in the interior of the 
journal boxes. and its effect is to form a thin fllm over the 
opposing metal surfaces. and to prevenl either heating or cut. 
ting. At the Fair is exhibited a counter shaft, speeded to 
750 revolutions, in which the bearings are cut down to the 
diameter of the shaft, one inch. This communicatf' s motion 
to a short emery grinder spindle, sp eeded to 3,500 revolu 
tions, and the latter to a cotton spindle, which runs at 14.000 
revolutions . There is not  the slightest cutting visible under 
these very high speeds, and the amount of heat developed Is 
barely discernible by the touch. The Fall River mill, whicb 
was burned through friction generated by an unoiled mule 
head , would doubtless be standing to. day had such a sub· 
stance as this metaline been employed . 

Next week we hope to have room for a longer report of 
the Fair. 

• • • • • 
MEDICAL NOTES. 

K O U880 f"or Tape W orm. 

A correspondent of the D1"1tggists' Oircular, F. R. P . •  of 
Augu'!ta. Me. , narrates a case where he effected the removal 
of a tapeworm after th e patient had taken male fern . tur­
p entine, and a number of other remedies, prescribed by dif­
ferent physicians, without avail. First, a dose of castor oil 
was given at night ; it operated early in the morning. Then 
one ounce of pulverized kousso was put in hal f  a pint of 
warm water and allowed to stand a short time. The pat il'nt 
d rank what h e  could of it in twenty or thirty JIlinutes. He 
retained about one half the quantity used . his stom ach reo 
jecting, more. In three or four hours he took ano ther d ose 
of castor oil , meanwhile having an operation from the kous­
so, but no tapeworm put in an appearance. But in an b our 
and a half the l ast dose of oil operated , and with it CRme 
twenty feet of the tapeworm in one un broken piece, tb e head 
remaining. the end coming first being half an inch widE'. and 
the last portion about one ' sixteenth of an inch wide, evi. 
dently being very near the head. Some two weeks after, 
the same treatment was repeated, only the kousso ,was given 
in capsule s instead of water. This time eight inches more 
of the troublesome tenant were dislod ged, one end running 
(lown to the size of a knitting needle, and the j oints almost 
sqoare. Saveral physicians say the head must have pae,ed . 
The patient feels much relieved in mind and body, and h as 
alrelLdy begun to grow fat. The prescriber flnds the books 
vague, and d esires some one to give him a plain description 
of the head of the tOJnia 8olium. 

Styrax In Itch. 

At the Stuttgard hospital, they treat 8cabies with the fol-
10wing ointment : S tyrax, one ounce, olive oil and common 
spirits, each one drachm ; mix. If an old case, the patit nt 
is flrst wasbed thoroughly with soft soap, nine to twelve 
times in tbree days,and taen anointed with the above, ODe to 
three times a day . In recent cases the soft soap is not re­
quired. In 1, 659 cases thus treated, every one was cured, 
although no precautions were taken to destroy th e inl!ect s on 
clothing, and not one relapse occurred .  

S nrglC!al Treatment of" t b e  Eye. 

Mr. C. S. Jeaffl'eson, Burgeon of the Eye Infirmary, New­
castle. oD-1'yne, make.s very important remarks on the treat­
ment of the eye whell inj ured or diseased . He seys : " Th ere 
is one rule in ophthalmic surgery which will help U8 to 
deal with a large cless of these cases, and it is this : An ey e  
which h a s  been damaged b y  accident o r  disease , and which 
is no longer use ful for visual purposes, is a dangerous organ 
and should be removed . I do not wish to assert that tbis 
role should always be rigidly carried out as regards eyes 
which have :been destroyed by idiop"thic disease, although 
I think, in those caSel!, a rigid conformity to it would rarely 
carlV us astra.y. In traumatic eases, I firmly believe that it 
cau never be safely departed from, and should be carried out 
as soon as we have convinced ourselves that the visual power 
is gone, or will be so low as to be practically useless. 
Scarcely a d ay passes in my pnblic or private practice with­
out my seeing a case o f  sympathetic ophthalmia, which 
might 'nave been averted had this rule b een thoroughly un­
d erstood by the bulk of practitioner. ; and every year a large 
nwnber of persona are consigned to a life of darkneBIL and 
millery from a want of appreciating the importance of it. 
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Patients have a great horror of enucleation, and require 
usually a great deal of pressing to submit to it ; and for this 
reason the surgeon must be flrm and unflinching, and must 
in d icate the necessity for action in the most forcible lan­
guage. What should guide our treatment in doubtful 
cases ? In my j ud gment, the following circumstances : 1. If 
there are the slightest signs of sympatheti c ophthalmia in 
its fellow, the injured eye should be immediately excised . 

2. If vision is absolutely lost beyond hope of recovery, tbe 
eye �hould be sacrificed. 3. If the wound is in the ciliary 
region , and there is no prospect o f  really useful vision, the eye 
should be excised. 4. If the wound is not In a dangerous 
region, and the impaired vision seems t!) be in a great mea­
sure due to effused blood, I should not advise immed iate 
operative interference. When once we have made up our 
minds that enucleation is necessary, is  it advisable to wait 
till acute inflammatory symptoms have in a measure subsid­
ed ? For my part, I tbink not. I have frequently performed 
enucleation during the most inflamed I itages, an d I never 
have seen any b"d results follow. I bel eve that by follow­
ing this rule, we may frequently curtail , L great deal of pain 
and anxiety, which would have been inc41red by waiting. 

When foreign bodies are lodged in the anterior chamber, 
lens .  or iris, they ue generally cl�ar1y visible. and may usu­
ally be removed without much difficulty while the structure s 
are still transparent. When they are lodged in the lens, no 
time should be lost, for sometimes it happens that a body 
whi ch remained in Bitu while the lens was firm disappeus 
behind the iris when the lenticular matter becomes difilu 
ent ; a.nd if extraction be attempted at this period.  especial 
care must be employ ed, as the lenticular matter not unfre­
q uently flows out, l�aving the foreign body hidden by or 
entan gled in the folds of the iris. Occasionally a foreign 
body whicb has been lodged in the eye will escape sponta-
neously. I 

4 _ _  
SIR JOHN RENNIE, tbe distinguished civil engineer. die d 

on the 3d of September, in E ngland. at the ripe age of 
eighty Yllsrs. He constructed the new London Bridge, com · 
pleted Plymouth Breakwater. designed and boilt Sheerness 
Dockyard , Ram sgate Hubor, parts of the Cardiff Docks, 
and ot her important works. 

DECISIONS OF THE COURTS, 

United States (llrcnlt (lonrt---Sonthern District of 
New York. 

PATENT FRUIT J A B . -THE CONSOLIDATED FRUIT JAB OOMPANY V8. JAMES 
T .  WRIGHT. 

WOODRUFF, Oircuit Judg.: 
The bill  Is 11 1 p d  h erein to re"tr�ln the Blle�pd lnfrtnlrement of a p�tent 

f���t;� �:r2!'om���: �o�"�ld' �;��� f�Jn:�I':.l�f.��ve��nl�:p�rg!tl��soi 
MR,son for the llatent waB mode on the 15th of Jannary. 1 86B. 

In the .pecll1catlon the Invention Is  said t o  r.lale t o  a new and 1m· 
proveti CODstruct;fOD o f j uB and other vels p l s  designed for the preserva­
tion o f  frnlt and other Bub,tanceB whtch are serlonsly a1fer.ted by expo · 
sure t.o a1r, whereby inrllo. rubber p ackin g rings or gaSkets can oe em­
ployed In lDaklng ttght j olnts wlthont pXlloslnll the rnb oer to the con tents 
o f  the j ar • •  and wherpby tlat hori zontal shonlders.  formpd ouUlde o f  tbe 
j ars , are adapted to afford bas.s.  upon wbtch to recei v e  saId rubber p ack­
mg rlogs, u p o n  the exterior of the j ar s  a b o vp the cont inuous trlBss flcrew ; 
a n d  wberebv flanged capa or coverq can he used, thp. flanges of which are 
aaapted t o  l1t oYQtltnnular rib. or l1anges s u rrounding the m onths o f  the 
j ars;  and whereby l1exlbl. l1anlled screw rIngs

! 
made o f  Ihln metal, are 

ada pted to confine th", caps o r C l)VerB down :Arm y I n  place over the mo nths 
o f  the j ars and Ullon th e said rubb er packtng rmgs , placed upon the said 
shonlders formed ontslde of the jar •• 

A f ter a more m1nute descrl ptlon and reference to the drawings an 
nexed to his s peclftcatlon, l h e  patentee states th at he claIms : 

The combInati o n ,  ftrst. of the sbonlder b. to recelye A gasket outstde and 
" l I ttte betow the tOD of t h e  j ar; second, o f  the cover B with I h e  rim d ex· 
tendlnl!: down o utside o f  the top to pre.s npon th e gasket; and thtrd , o f  
th e scrf'W ring o r  Bcrew cap C, wlf h i t s  screw threads oper a t in g  upon 
th ose of the jar below the gasket shoulder. all substantially a s  aOove set 
wrth and described. 

[t Is to b e  n oticed that the p .. tentee does not claim elther or the e l ements 
or parts of this combination ; nor doeB the p atent pnrport to s ecnre to him 
the exclnstve right to use eltb er, nor does It  secure to him the Ipeclal  form 
of eltber, but only t h e  comblnatton of the three. 

Tb e patent, tberefore. ln no wise h I n dered the use by any one of a cover 
b avlnlr a rim or l1 .. nge extending down o u < s l d e  of tbe top of the jar to 
press upon a gasket, D o r of a shoulder upon tb e out sfde of the jar, a l1ttle 
below I he top, to receive snch gasket, nor of both of these combIned. pro· 
vlded the purpose was n o t  produ�ed by a screw rlnll' whose threa d s  opel" 
.. ted npon threadB In the glass j ar below the g a s ' et. and s o  o f  any other 
jar not combining tbe thre� parts . The Dalent I s  strlotly a combination 
p .. ' en t, ln which the p artl .. re not claimed to b e new. • 

fe��t:��O}��
w

: :frult J ar clatmed In combinati on an ontllde shonlder 
belo w the top for holding tile gasket. a CBP wltb a rim preSSing" on tile 
ga8ket, and. a screw ring enlragtng wltll threads below tbe sb01ilder for 
holdi n g  the cover down ; and It disclaimed .. lIasket whIch w .. s pres.e d  
d o w n  npon a BlmUar B honlder by means ot a clamp a8 w e l l  so a slmllar 
screw ring for holding a gaBket on the top of the Jar. DonDted whether 
the re was the exercise o f  anytb l n g  more tban 80u n d  judgment In Bubltl. 
tilting th e Bcrew rin g for tne clamp In o n e  caBe, or the gasket on the 
S b o l1lder for the one on tbe top In the o ther. 

Where a patentee disclaims so many elementl of his Invention as to 
leave no room for the _ xerclBe of Invention In formln ll' the coroblnatlon 
whlrh h e  claims, It I s  of n o  aval! tor him to e h o w  that he was re&lly the 
the l1rst Inventor .of all oT ally of the parts thereof.  

A p a rent I S  VOid If mor� than two years before the .. ppllcatlon tor It 
was tiled the llatent,e had Bold the patented articles tOT -tb e donb l e  pnr· 
pose of realf zlng the proceeds and of seelnl If they wonld sell, and ethers 
h

at:fn
d
v�����

n
h':t��

n
:� ���e been abandoned to the pnbllc when the an· 

thor. after b avlng rednced It to perfection an d actnal proct1ce. took n o  
farther measures with It for nine years and suffered the mold. to b e  lost , 
and meanwhile othen, Inde oenden'ly of him, rednced It to practice and 
Introduced It exten81vely Into market. 

It Is not necessar
lJ 

that the la tter shonld obtain ,. p atent; It Is enough If 

t
h

.f&eli:;.W;,��'i.el�r �����e�tlg�e t�lf��m'ii :�th
l

� �:::I�
n

�o�s
t
�q':.�ice o f  

the mere lapse o f  time, b u t  becauBe tho circumstances I n d icate a n  Inten· 
tlon of abandonment, a n d  becausd the rights of others have Intervenea. 

Blll dl.mls.ed with M " t s .  
lA.  J. Todd �nd J. H. B. Lfl,robe, tor complainant ••  
W .  O .  Witter and Geo1'ge Gifford f o r  defendants.] 

Inventions Patented In Encland by A.merlcan 
rCompUed from the Commissioners of PatentB' Jonrnal.) 

From Angust 27 to September 9. 1874. Inclusive. 
BOILER FUBNAOE .-W .  L .  PowleSOD t San FranCiSCO,  Ca.b 

BOOT MAKING MACH[N1I .-E. P .  Rtchardson, Lawrenae, M a s s .  

BRAK1I.-J . Y .  Smtth . Pl ttsbnrgh. Pa. 
B1I1I1IOH.LoADING FIR1I ARMS -B . B. Hotchtd . s ,  PariS, France .  

CAULKING TOOL . - J .  W .  Con nery ;', al., Phtladelphl a. Pa . 
CUTTING BUTT1IR, 1ITO .-S. Rtcllards , Philadelphia.  Pa. 
EQUALIZING PRRSSUR1I .-W. Mmer, Boston, Mas8. 
FILLING BOTTL1IS, 1I r o . -P. Mc C .  Sherwood. New York city . 
L1IATH1IR CR [MPING MAOHIN 1I . - G .  Platts .' al., New ark . N. J .  
MAKING PAP1IR PULP .-H . B .  '\leech . N e w  Yorlr c l ty. 
PAPRR CUTTING MACHIN1I.-V. E. Man�er, New Y ork city. 
PUNOFORT1I.-M. W .  Hunchet t ,  Syracuse,  N. Y. 
PIL1I F ARRIO LOOM.-J . Cochrane, Jr. , Malden. III .... .  
RAILWAY CA1I, 1ITc.-Revd . J .  C .  Nobles , E lmlra, N. Y. 
ROTARY ENGINlI.-R . D. Milne. Los An geles, Cal.  
SOLD1IRING Al'PABATV •• -J. Sears, Chicago, Ill.  
ST1IAM P WKllrG.-P. W .  Richard s .  Bo ston, Mass . •  e' al. 

STOPPING BorTL1Is,IITO .-N.Thomp.on (of Bro o klyn , N . Y . ) ,  L o n10n I; 
SUSPRNDING OHANDELI1I1Is .-Bradley t! al., New York city.  
TRAV1lLING BERTHS, 1ITo.-T. P .  Ford, Greenpolnt. N. Y. 
TlIIlDIING BooT SOL1Is .-H. E .  Townsend, '  Boston.  M.BS.  
thmB1ILLA KtllrJr1lR.-J . J. msclns, M .D . , New York ctty. 

© 1874 SCIENTIFIC AMERICAN, INC



234 

Improved SprinkliBII" Nozzle. 

Biddle R. Motlett, S w e d esborougb, N .  J.-This Invention consl,ts of a 
n ozzle with spout, cut oft' under suitable inclination, to be closed by a 
t ightly fitting pa.klng at the end of a s prIng lever,whlch I, partially opened 
or cloBed by the hand to  throw out the requlrcd quantity of water. 

Improved Imitation Embroidery. 

Henrt Frangols Ttmothe � Me4'rand, Pilris, France, assignor of one half 
his right to Edward Vernon, same place.-A strip of any suitable fabric' 
such as tape,  Is first impregnated with a strong gum, in order t o  impart the 
necessary stiffness . It is then cut on one or both edges, according to any 
desired pattern, by means of macblnery already patented by thl, Inventor. 
The .trlp I, then passed through another machin e, al,o patentei! by M .  
Megrand, wbereby i t  Is covered wltb threadg, which a r e  wound b y  a rotat . 
Ing tbread· carrylng arm as it Is drawn through the machine ; or the strip 
may Oe covered by a machine, described in another patent of tbe Inventor, 
In wblch rotating arms wind threads around the strip at the same time that 
shuttles carrying other threads f orm with the first named a kind of w oven 
e dge to  the ,trip . In elther ca,e, the ,urface, of the 'trip are so covered 
with thread, as to resemble satin stitch when sewed to any fabric. 

Improved Cnrd Worker. 
Wlliard C .  Smith, Norway, N. Y .-To a shaft are attached wbeel" to the 

rIms of w . Ich are attacbed perforated sheet metal plates which form tbe 
curved wall of the cylinder. In the opposite sides of the latter are formed 
openings, which are closed by doors formed by attaching sheets of perlo· 
rated sheet metal to BuItable frame s  to stiflen them. By suitable construe· 
tlon the cylinder Is revolv ed slowly, while a fan wheel Is rotated rapidly so 
as  to force a. strong stream of air through the said cylinder. To wheel s  are 
secured longitudinal bars wltb cross pins to break up the curd as the cyUn· 
der revolves. The whey trough tits upon the lo wer side of the cylinder, 
and Is 80 arranged as to  be raised and lowered by turning the shaft. The 
upper edge of the end of the trougb is  n otched directly above tbe spout, 80 
that, should the trough overft.ow, the whey, as it runs over, may flow into 
the spoue, and thence into the receiving vessel . 

Improved C orn Planter. 
Francis Bolduc, St.  Anne, Ill . ,  aSSignor to  Joseph Dalpay, same place.­

The axle carries a bevel gear wheel with it in its revolution, and thue g1ves 
motion to gear wheels, pins on which strike alternately the rear ends of 
tbe forks o f  a lever at each rcvolutlon, thus osc!IIatlng tbe s .me. The 
lever Is ph'oted to  the frame, and Its for ward end Is attached to the center 
o f  the sHde b ar, the ends of which enter the seed hoppers and connect 
with the dropping disks, operating them to drop the corn . The size of tbe 
dropotng open1ngs, and c.oDsequently the number of kernels dropped at a 
time, may be regulated a�l1l. By the downward movement of a bar, the 
drlver can determine the exact s p ace passed over by the m'lchine whl le 
tbe dropping device is out of gear. This enableS him to thr o w  the drop· 
ping de vice out of and into gear at such times as wlll cause the hills to be 
planted in perfect check ro w .  

Improved Hot Air Fnrnace. 
David Boy d, New York clty. -The products of combustion pass up 

through a dome space Into a Ilue. The upper co mpartment Is  occupied by 
a concentric fiue which communicates with the fiue first mentioned at the 
center of the compartment, and also at the periphery or outstde. A piv­
oted damper is  locate d  in the latter, between the inner and outer p ortion 
of a fiue, to cause the products of 'combustion to take either a circuitous 

a. n d  return course or a direct one, thus, in large measure, controllling the 
e gree of heat r�d!atcd by tbe heater, and al,o tbe rapidity of ComQus tlon . 

Improved Game Board. 
John Butt, Brooklyn , N. Y.-Tbls is a toy ten pin alley, In wblcb the ball 
ay be prcjected, by . spring plunger hung npon a pivot against pins placed 

npon a table. knocking down more or less of them according to the skU! 
exercised in aiming. 

Improved Spike Extractor. 
Michael Biglin, Pleasant Valley, P a . -Tbe spike book Is of hollow sbape 

with a recess In the bottom p.rt, the sides o f  the latter beinl tapered otl 
t oward tbe recess,  so as to  be placed under the proj ecting parts of the s pike 
head and close around the shank. A curved hook�shaped rail plate fits  over 
t he  top part of  the rail, and forms the fulcrum, hy whlcb the lever turns 
when rafslng the spike. The straight upward mo tion of tbe hook draws the 

" pike completely out of tbe cross tie wJthout breaking or Injuring It, so 
t hat it may readily b e  u,ed again. 

Improvement i n  T reatinll' C otton Seed Oil for Paint. 
Henry Goldmann, New York city.-Thls Is a process of converting cot· 

on seed 011 Into a drying oil by adding aqua regia, blsulphuret of carbon , 
d sulphate of baryta, and by heating and agitating the liquid compound. 

Improved Water Wheel. 
Jeremiah J. Dodson, Greensborough, N. C.-ThiS conSists of a wheel 

made with buckets whose wldtb Increases from the central conical entrance 
p art toward their middle sections, and diminishes toward the Issuing ports 

the circumferenc e .  The water enters through diametrical chutes a t  th e 
o p ,  and an enlarged water space of the cap piece,  to the contcal center 
nd the buckets .  A conSiderable pressure of tbe water in the buckets Is 

t hereby produced, and the wbeel rotated with Increased utilization of the 
power of the water bead. 

Improved Dust C atcher for Tbrashinll" Machines. 
Hudolph Z. Bader, Pap!IIlon, Neb.-Thls Invention conSists of side tubes 

or chancels, whlcb pass a t  both sides of  the thrasber to the fan o p enings 
and are tightly attaclIed there t o .  A laterally connecting tube passes I n  
front o f  the cy lin der, and I s  connected with a det.acl:able center piece hav­
Ing perforations at the bottom and side facing the cylinder, for the pur· 
pose of drawing In the dust produced by the feeding operation and the 
cyl1nder, and conducting the same,  by the suction of tbe fans through tbe 
side tUBe, to  the rear part of  the thrasher. 

Improved DOOl� Securer. 
Augustus Rebetey, Newark, N .  j.-A face plate Is appl1e d  by an Inner 

fiange and the spring to tbe hasp, the door being open at  the time . Tbe 
door is  then closed and a sliding bolt carried forward over tbe lock as far 
as a. rear shoulder or proj ection of the same a.dmits. Thls shoulder passes 
alon g tbe outside of the hasp to  or nearly up to tbe rim of the same, and 
throws the bolt with wedge·l1ke pressure on tb e lock, forming a strong, 
safety device to the same, by resisting any attempt to open the door from 
tbe outslde . 

Improved Car C oupling. 
William M. Underhill, Oconto, Wis.-Each drawhead has a hook above and 

a printed link below . Before coupling, the l inks are thro wn back ; and 
when the cars come together the concuss10n Is  sufficient to cause the links 
t o  s w ing forward and catch over the hook s .  Spring pushers also arranged 
i n  the drawheads then force tbe cars apart, tightening the coupling. 

Improved Antomatic Gate. 
Jetlerson EII1s ,  Detroit, Mich . -By suitable construction, when the plat· 

forms and cross bar, which form the base of the gate, are forced downward 
by the weigbt uf a horse ,  carria.ge, or o ther object passjng upon them., the 
downward movement o C  rd.ck bars will turn gear wheels, and thus rais e  or 
open the gate,  whlcb gate w!II be  held raised until the platforms are reo 
leased from the depressing weight, when the elasticity of the springs un·  
derneath will ral,e the cross  bar and platforms to tbelr former pOSition, 
closing the gat e .  

Improved Componnd f o r  C onu:h Sit·np. 
J esse G. Coomb" Millville, N. J.-Thls c onsists of tincture of lobelia,  

tincture of myrrh, tincture of capstcum, tincture of blood root, alcohol, 
011 of anise, and Wintergreen , mixed with molasses : 

Improved Washing Machine. 
Gme F .  Lilcrenler, Stock port, N.  Y . -Thls wasblng macblne Is formed of 

a large tluted or c orrugated roller, and a series of small rollers with a suit· 
able arrangement o f  springs to exert the requisite pressure on the clotbes 
as tbey pass between the rollers . Extension leaves are supported In borl­
zontal or Inclined position during the time the washing machine Is In use, 
for condnctlng the clothes over tbe feed roller and leaf t o  tbe main and 
friction rollers without Injuring and squeezing the Ilngel's. 

Improved Draft Eqnalizer. 
Henry H. Stevens, Rllev, IlL-To the rear Bide of tbe draft bar Is bolted 

an Iron bar, In whlcb are formed holes t o  receive tbe draft, one o f  wblch 
Is In the center line of the lever, and tbe others at different dIstances upon 
each Side of Bald line,  s o  that,  by cbanging the point of draft attacbment, 
an advantage of  leverage may be given to  one of  the three horses or one 
pair of the four horses. To the under side of the end parts of the lever 
are pivoted t wo pair,; of pnlleys, and t o  tbe upper side of tbe middle part 
I s  pivoted a third p air of pulleys, upon the oppOSite sides of, and equally 
distant from, the center of the lever. There are three tugs, one of which 
Is passed around eacb pair of pulleys, and to  their ends are attached the 
traces.  To tbe right hand ends of the right band and center tugs are at·  
tached the traces of the first  hors e .  The traces of the second horse Rre 
attached to tbe left hand ends o f  the said right hand and center tugs . The 
traces of the third horse are attached to tbe ends of the left hand tug ; or 
tbe hllch may b e  reversed by commencing with the left h and hors e .  By 
this constructi o n ,  by changing the point of draft attachment,  the third 
horse may be made to draw more or less than one third of tbe load, while 
tbe two other horses will draw equally. 

Improved Lathe. 
John H. Sinklnoon, Newark , N .  J .-In order to  aDply spool blanks auto­

matically to  the lathe, and thus save the labor of feeding them by hand, a 
pair of spring fingers are employed, connected to a collar, so as to slide out 
and back on said arm, and open and cJose.  The collar has a spring to pull 
1t back, and an arm for forcing it out by running over a cam on a disk. 
When the spring pulls the tlngers back, i t  opens them ; and when they are 

pushed out by the cam, they close on the blank and hold I t .  The spool 
blanks are delivered to the Ilngers from the vertical conductor, Into which 
they descend from an IncUned conductor, one belu g let fall Into I t  each 
time the fingers come te their position under It. Tbe arm, o n  which the 
carryIng fingers are mounted, 1s  mounted on a rock shaft ,  which Is turned 
oy a tappet, to swing the carridr down between the lathe centers to pre� 
sent the block to tbem ; but just before the carrier Is thus swung- down, It 
f s  pUSh�d outward along the arm by the cam, so as to  extend I t  to  reach 
the spoof bla'fik to the axi s of the lathe, and also to allow the tlngers to 
escape from the s p o ol blank by sliding back on tbe arm after the blank Is 
secured. The arm escapes from tbe cam the moment the spool blank Is  
secured by the tall  center and swings back t o  tbe place for receiving the 
blanks. 

Improved Car Brake. 
Charles Mathews ,  Frederlcksburgb, Obl o . -This Invention consists In  

connecting the main or central brake lever of the series  t o  the bottom of 
the car by a tlexible medium, to  a dapt It to cooperate with the other parts 
of tbe brake mechanism, with mtnimum strain and friction. By the turn. 
Ing of tbe brake rod at  either end of the car, tbe brakes or rubbers are 
slmultaneonsly applied to  the wheels by means of the symmetrical lever 
connections of the main lever and bra!r.e ba:rs.  

Improved Oil Rock Preserver. 
Henry A. Snow, S t .  Petersburgh, Pa., aSSignor to himself and Weeley 

Chambers, of same pIace.-This i s  an 011 rock preserving tube, incasfng the 
pump . whereby the water column below the infiuence of the suction will 
maintain the 011, or on and water, as high as the top of the oil rock, or 
thereabout, to protect It from paraffin deposit. Tbere Is also a water p ack· 
lng, In combination with the oll rock preserving case, to prevent the tlew 
of the oll to tile pump under or through the lower portio n of tue caB e .  
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Improved Rnnning Gear. 

Celestin Jackman, Georgia City, M o .-ThiS Invention consists of a c o n ·  
nection ofa bolster, b y  a concave Wheel , with a convex follower a n d  a p 1 v �  
oted brace attached t o  t b e  front axle a n d  tbe pole.  Tbe k i n g  b o l t  forms 
the connection of axle and twIster, and may, in smaller wagons, be entirely 
d1spensed with ; while,  in heavier wagons, the same forms, in connect t o n  
w i t h  t b e  sliding wheel a n d  follower, perfect security of tbe king b o l t  
coupling. 

Improved B nng Hole Lock. 
C.rl Faubel and Friedrich Knorr. New York clty.-Tllis Invention con· 

slsts of  a lock plate attachcd to  the bung hole,  which Is provided with a 
hinged hermetlcall} sealing bung hole cover, to be locked by a suitable 
bolt, and retained in open po sition in a recess of the base plate by a band 
spring catcblng tbereon. The device dispenses with the use of bungs and 
the Injury to  the barrel by drivin g them In. 

Improved L ocomotive. 
T'romas Benton Smith, Nashville, Tenn .-The "bj ect of this Invention 

Is to prevent the drive wheel, of a locomotive from slipping upon the 
ratIs  by using tbe weight o f  the train being drawn to give a downward 
pressure upon the said wheels, causing them to hug the raUs, thus in · 
creasing tbe traction power of the locomotive. Pivoted bars extend along 
the sides of  th e locomotive, and connect with longitudinal bar, paSSing 
under tbe tenderiand fastened to  the first car. At the j oints of  the tlrst men. 
tioned bars are connected vertical rods which communicate with the 
piston of a steam cylinder situated above the locomotive . Wltb this 
construction , when the engtneer admits steam into the cylinder, tbe 
piston is  forced upward , drawing the bars u p ovard into an angul ar posl�  
tion.  The weigh t of tbe train then tends to draw tbe bars downward into 
a horizontal position, which throws the weight of the train upon tbe 
drive wheels of the locomotive ,  causing tbem to bug the ralls.  

Improved Roller Skate. 
John Fenton, Indianap olis, Ind .-The wheels revolve In forked bracket 

pieces attached by loose rivet connections t o  hinged plates.  Bed plates 
are provided on each side with wedge·sbaped ears which extend down on 
each side of the skate.  Rubber springs allow the foot piece to rock trom 
side to side, whtIe the wedge· shap ed ears keep tbe brackets and whe els 
in  p osition. On the weight being thrown upon either Side, the skater i s  
enabled to turn a n d  change his course at will, and perform a l l  t h e  m o v e ·  
ments a n d  evolutions on a smooth tloor tbat he could o n  I c e  with t h e  or­
dinary ice e kate s .  

Improved Metal Planing llIachine. 
J oseph L. Hewes, Newark:, N .  J .-A case Is  attached to  the oed with a 

cap screwing on the front face, to enclose the worm gears to protect 
them from dust and to hold o n .  There IS a fast pulley and a loose o n e  
f o r  tbe b e l t  which give" a forward motion to tbe bed, and tbe s a m e  f o r  
the b e l t  tor giving t h e  back motio n .  T h e  shifters a r e  aIlke In form, bu t  
reversed in position, a n d  have a l o o p  at o n e  e n d ,  t o  receive t h e  belt, a n d  
a notch at t h e  other, Which latter Interlocks wltb angula,r proj e ctions o n  
a Slide, whtIe tbe , I d e  f a c e s  of t h e  slide a c t  u p o n  the sides of the levers 
at points oppOSite to  the notches.  In the sli d e  are spaces which allow 
i t always to move so as,  by one proj ection,to shUt one belt from a fa'3t pul� 
ley before the fac, of the slide begins to Slllrt the o ther belt from the 
loose pulley. 

I mproved Gra i n  Sep arator. 
I mproved Combined Hand and Standard Mirror. Jobn T. Hicklin , O ,ympla, Wash. Ter.-Thcre Is a horizontally shak Ing 

Abel M. Hontey, New York clty.-This Invention consists In tbe bandle shoe In which fingers are mounted for separating the s traw, chaff, etc.  
of a ha.nd mirror, m a d e  in three or more parts, hinged. all  or part,  at their Said finger s arc pivoted at the upper end,  and res ts  near the front end 
up per ends, to adapt them to be opened ont to serve as a stand for the mlr. upon a bar, s o  as to b e  allowed to  rl'e and fall. A bar attached to  the 
ror. The upper ends of  the two rear parts of the handle are hinged to each under side of the fingers carries  a couple of cams on its under Bide, which , 
other by a hinge, so that their lower ends may be spread apart . in passing forward and backward over rollers on Ilxed bearings supp orte d 

I mproved Chnrn . on the case, give to the tlngers a quick up·and.down motion in addition 
Tbomas H. Herndon, Verona, Miss .-A pail or can with closed top Is to its  horizontal motion wltb the shoe .  whlcll increases its efliclency In 

simply made fast in each one of the hollow heads o f  a box, which i s  then separating the IJght matters from the gra i n .  
rotated by clockwork mechanism, arranged in a suitable frame , linti! t h e  Improved Curtain Fixture. 
butt or comes . Charles E. Howard , Philadelphia, Pa.-Tbls device Is used In connection 

Improved Spring Back Rest for Vehicle Seat. with curtains secured to rings which slide on wires .  A COld passe s through 
John L .  GtessIer, CUnton, Iowa.-This invention relates to novel meana a. pulley on the window case, thence up through a pulley secured at one 

whereby the jar, shock, or jolt to the back o f an individual, resulting from end, and above the curtain wire, thence along the same around a second 
the sndden starts of horses in  a vehicle , or from unevenness in the roads, pulley at the opposite end, back and over the same route to  the first pul� 
may be completely taken up and neutraUzed. The Invention consists In ley, wbere tbe ends may be secured together. One end of one curtain Is  
providing the seat  of a vehicle wltb a pivoted back and spring arms . attached by a clamping ring to one part of the cord, and tbe similar p or. 

Improved Test Valve. tlon of the o ther curtain by like means to  the other, so that, by puiling 
Edwin A .  Wood, Utica . N. Y .-The nature of this Invention consists In one or the other lower end of the cord, the curtain may be brought toge· 

"dving to the valve opening a definite area , as,  for instance, a square inch , 
and loading the valve so that It will be equal In pounds to the  pressure at 
which the steam or pressure gage is to be tested,w1th the parts so arranged 
that, when the slighteilt pre ssure greater than such weight operates on the 
valve, It will Instantly rise ; and if the gage t o  b. tested Is attached to  the 
same pump, tbe Index on the gage Will, at tbe instant the gage rloes,  show 
whether the gage Is correct or not . 

Improved Machine for Graininll' Pails. 
Lyman Jennings, Winchendon, Mass.-This inven t10n consists of t apered 

printing and Inking rolls, and a roller block for holding the palls,  etc., 
combined and arranged to apply two or more colors to a patl or tub. Tbe 
type rollers have type portions and vacant spaces, and they are 8 0  geared 
by a wheel, which also turns the block supporting the patl, tbat the type 
of one roller prints In the spaces left by the spaces of the other roller . As 
the Ink roUers have Inks of different colors,  the patterns are thns applied 
to tbe patls In alternate order, when two printing rollers are used. By the 
same plan, three or more printing rollers may be employed. 

Improved Neck Yoke. 
Mlcbel Krebs, Assumption, Ill.-This Is  an improved neck yoke, by which 

the wearing out of the breas t strap s,  both o n  the tlat side and the edges,  Is 
prevented, whlle it allows the breast straps to work freely, and obviates 
tbe jerkIng of  the horse's neck and the Inj ury frequently caused by It.  The 
invention consist s of a bracket attachment to the ends of the neck yoke, 
which support s a loose roller, and Side washers for the ready adjustment 
of the breast strap.  

Improved Wash Boiler. 
Joseph H .  Jenkins and Elfjah W .  Jenkins, Liberty, Mo.-To the side 

edges of the cover of a square metal�lined wooden box, near its rear edge, 
are provided short rods, the lower ends of whIch are pivoted to the sides of 
the box. The pivoted rods thus Berve as hinges t o  the cover, and also 
enable It  to be sl fpped forward after being turned back, so that Its rear 
edge may proj ect over the boller, to  conduct the w ater draining from the 
clothes back Into said boiler. The movement of the pivoted rods Is lim· 
Ited by two stop pIns.  The cover, when turned back, l s  supported by an 
arm or bracket, detachably se cured to the box.  

Improved Ball and Instep Stretcher for Boots, etc. 
Frank A. Fay and Rudolph Spabn, Brooklyn, N . Y .-Two Side pieces, 

arranged between a bottom piece and the Instep Piece, and pivoted at the 
heel, are provided with a tapered screw plug, a little In a dvan ce of the 
pivot for forcing them apart at tbe ball for s tretching It. A divided nut 
is formed, halt In each piece, for the plu�, and tbe plug is provided wltb a 
stem and a handle for t urning I t .  The instep stretcher is plvotcd to tbe 
bottom piece at the toe, and It Is connected b.:l>\nd the Instep by a yoke to 
tbe nut o f  a hollow screw resting on the stan d ,  which is supported o n  the 
bottom piece. ThiS hollow screw surrounds tbe rod and allows It  to  extend 
down In tbe same axis to tbe plug, and It has a bandle for turning It.  This 
forms a stretcher both for tbe ball and Instep of a sboe.  

Improved HedKe Trimmer. 
Andrew J .  Heavner, Plttslleld, IlL-The rear end of tue frame, being 

suspended. may be raised and lowered .  as desire d ; and b!r operating a 
lever the forward part of the suspended frame may be raised and lowered 
as required, and, when acjusted, will be held secnrely in place. A sickle 
bar, Which Is made In two parts, meets at the angle o f  tbe cult.er bar and 
works in bearings In the rearwardly p rojecting ends o f  some of the tlngers, 
or In bars attacbed to the cutter bar. Each part of the sickle bar Js vlbra· 
ted by .. zIgzag wheel, w hich works In notches formed In the said sickle 
bar. The zigzag wheels are attached to sbafts, which work In bearings In 
the rearwardly projecting ends of some of tbe fingers.  

ther or opened. 
Improved Milk Recepta cle_ 

George C .  Greenleaf, Moira, N. Y . -This Invention relates to a means 
of cooling and preserving tbe sweetness of milk ; and consists  In a milk 
pan fastened to a frame with a second frame or tray divided Into compart· 
ments by partitions . Said pan rests upon these partitions, an d into tbe 
sentral compartment forme d thereby is  introduced cold water,  which, 
after cooling the central portions of  tbe lLilk, clrc.lates,  through holes 
In the partitions, around tbc edges of the p an ,  and is finally discharged 
through an outlet. 

Improved Moldiug Flask for Cement a n d  Clay Pipes. 
Josep h F .  Andrews,  Nashua, N. H.-The core is constructed of two 

parts, which are conne cted horizontally by a taper1ng socket j oint, the 
lower or bottom part of tae core having a large flange,  which Is secured 
to  the bed plate of the mold, s o  a s  to  support the s ame 'In an uprlgbt 
p osition.  Tbe cement for forming the pipes I, Illled In from the top, tbe 
end section being tben placed on the top end and press e d  o n  the mate· 
rial after the mold Is completely tilled. After the pipe is  sufficiently dry 
the upper core section is drawn out bv suitable hOi sting mechanism, the 
lower core being drawn out In tho o p pOSite direction by hoisting end sec·  
tlOn, pipe.  and Ilssk,  w hich produces, by the draft of the core sections 
from the center, a smo oth core,  of equal dIameter along the full length o f  
the mold. T h e  top a n d  bottom sections remain on t b e  p i p e  until t h e  e n d s  
a r e  perfectly dry, w h e n  t h e  outer flask a n d  e n d  sections a r e  removed. 

Improved Machine fo>' Facing Tiles. 

George Barney, Edward P .  ParsoDs ,  and Rufus L. Barney, Swanton, Vt . 
-Tbe rubbing disk is cast In section, with a recess In the center, and the 
sections are locked together by dovetail notches and proj ections  t o  pre· 
vent them from tbrowlng of! by c entrifugal force . A vertically adjusta. 
ble center piece I s  tlxed on the shaft by a collar and a set  screw, over the 
central recess, for shifting down as the disk wI' srs down and to be kept 
level with It. A friction wheel on the upper part of the sbaft t Urn s another 
sbaft by a wheel t o  revolve the tiles upon the disk, the tiles being confined 
In holders connected to the lower end of the shaft by bars . The shaft is 
supported In bearings In the arms of another sbaft, on wblch it  and the 
[.olders are s wung from a platform or table, after receiving the tiles on the 
disk, and back again for applying the stones to the disk and removing 
them. The last mentioned sbaft is  stopped In a bearing In tbe sbort arm 
of a foot lever, so as to be lifted a little, to take the weight of the tiles off 
from tbe table and disk, so that they will swing free in turning forward 
and backward. 

Improved Car C onplinll". 

Leonard Fleckenstein, Creswell, assignor t o  blmself and Martin MlIler, 

H1ghvlIle, Pa .-Tbls Invention consists of  two spring bars with arrow 

heads, which Interlock firmly with Similar heads of the connecting coup­

Hng. The spring bars are pivoted t o  a standard at tbe bottom of the car 

and supported In a surrounding guide piece with vertical spring rod, hav· 

ing operating treadle and adj�.t1n g  mecbanis m  for uncoupling, raiSing,  

and lowering tbe coupHng arrow heads . When the arrow beads are a d  

justed and centered correctly, they will couple automatically o n  t h e  a p ·  

proach of t h e  cars, and may he Instantly a n d  readily uncoupled b y  the 

action of the foot on the treadle, or, I n  case of aCCident, by " change of  

their relative position. 

Improved Automatic Fan. 

Paul Magnus, New York clty.-Thls consists o f  two fans attacbed like 

wilngs t o  a verUsal spindle, which Is rotated by suitable mechanI sm In a 

pedestal case. The apparatus moves without noise and Is a convenient 

p ortable device for cooling the person. 
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�u�int$� and �tr�onal. 

Glwrue for insertion under this Mad i8 $1 a LIne. 

I claim to have di scovered a method of 
8quarillg the circle mathematically,  and I am ready to 
glVe a mathematical proof of it to any person or instl� 
tut.i on who WIll secure to m e  a reasona.ble sum oi mo­
Iley a fter the proof has been acc<2pted by a Committee  of 
Scientific Men. Jas.  Dorward, Alloa, Columbia C O . ,Wis. 

To Manufacturers of Fertilizers-J ames 
Cod ville's Seeder and Ferti�izer sows 150 Bushe l s  per 
day, Ashes,  Plaster, L1me,  &c.  Secure the right for 
your State,  and double your busin e s s .  Address James 
C o d v1l1e,  Woodstock, Ontari o ,  Canada. 

C. B. Colton & Co., Agents for the Sale of 
Patents, West Gorham, Ma.ine. Established Six years . 
Thts F Irm Is reliable and we I worthy of confidence, and 
possesses superior facilities for the Sale of Patents . The 
Records of  the Patent Office show that they have paid 
as hlgh as Seventeen Thousand D o llars for an ordinary 
Patent. Patentees  will find it for the1r interest to em· 
ploy this Agency In the Sale of their Inve�tlons . 

Ice Machines-Price wanted of Ice Machines 
from Man ufaCturers . Address H . H . ,  Box 3573,N .  Y.  city.  

The only practica1 MetaLic Sleigh Stud ever 
made i s  now betng extenslvely used and sold by the 
patentee.  H u gh SmHh, Gray, Maine . 

For the best Cotton Cans and Galvanized Fire 
PaUs, address James H U I ,  PrJvldence, R .  1. 

For small size Screw Cutting Engine Lathes 
and drlu L ath�s,  u, l.l uress S tar Tool Co., Pr o V i dence, H . !. 

For Rifle Sights (Target or SForting), war­
ranted best in the wOl la , addr ess John 8. DuttOn, RUle 
Manufacturer, Ja1frey, N. H. 

For Inventors-A Practical System for the 
8ale of Pa tent B.lghts . Approved by " bckntifie Ameri� 
can" and the " American Arttzan. " Tells how to make 
money on PatenLs.  Send for explanatory circular, 
S.  S Mann & C o . ,  Baltimore.  M d .  

Thirty-seven volumes of t h e  Scientific Ame­
rican, from 1855 to  date, jar Sale j also a lot Of Pa l ent 
Office Ke port s .  Address 11rs.  Slayton, 708 Third Ave.,  
New York. 

Matson's Combination Governor is sent on 
trial to any one aadress1ng Matson Bros. ,  MolIne,  Ill . 

Astronom1cal Telescopes, Spy· Glasses , and 
OptIcal Instruments at price s  to sui , all. L .  W .  Sutton 
Manufacturer, Warren St. , Jersey City, Box 218. 

For the Best Portable Engine in the world, 
address Baxter Steam EngIne C o . ,  18 Park Place, N. Y. 

Magic Lanterns and Stereoptioons for Pub­
lic ExhIbitions ,  Street Adverttslng, &c. Catalogue free.  
McAllister, Manufacturing Opticlan, 49 Nassau St . ,N.  Y. 

Saw Ye the Saw '1-$1,000 Gold for Sawllli.ll 
to do same work with no more power Expended. L. B .  
Cox & C o . ,  197 Water S t . ,  New York. 

Eames Patent Molding Machines for Metal 
CastlI;gs. Saves fully one third In cost 01 labor 01 mold· 
ing, and secures better work than the ordinary method. 
For Circular�, address P. & F .C orbin, Ne w  Britain,Conn 

Small Portable Engines, 2 to 12 H .P . Send 
for Prices & Catalogue.  Tully & Wilde, 20 Platt S t . ,N.Y. 

For Sale, Cheap-2nd hand 13 H. P .  Engine 
and Boiler. Terms easy. E .  F. Mallory, W. Springfield, 
Erie C o . ,  Pa . 

To Manufacturers :-1 have just patented 
a simple and powerful hand ! :lver metal w ork1n g  rna· 
ch1ne ,  of seven tools in one combination. Just the tool 
for Blacksmiths.  Territory for sale, or to let on royalty. 
Address G eorge L. Jones,  Vanvl11e, Wisconsin . 

18x42, 16x36. 14x30, 12x24, 12x30, llx14, 
llx24, IOx12. 10Xl5, 10x�0, 9x12, 9x16, 9>:18. 8�xlO, Sx12, Sx16, 

8x20, 7x12. 7x16, 7x20. 6x6, 6x12, 5xll,  4x6, 4xS, 3x6, 8x9 En· 
gines, and 25 others, rebullt a n d  warrant e d  reliable.  
Loco.,  :Flue,  Up. ,  and Horizontal Tubular BOilers , new 
and 2d hand.  Steam and Belt Pumps,  and miscellaneous 
machinery, at reasonable prices .  Wilson & Roake , Wa­
ter and Dover Sts., New York . 

Metallic' Roofing-The patent issued Sept. 
1st, to the subscr1ber, describ e s  and protects a very 
superIor roofing. For the introduction, use) and sa.le of 
which, address Seth Cox, O.3kalo o s a ,  Iowa .. 

Beat Philadelphia Oak Belting and Monitor 
Stitched .  G. W. Arny, Manufacturer, 301 & 303 Cherry 
St., Philadelphia, Po. Send for new circular. 

Direct Steel Castings-Solid and Homoge­
neous. Cohesive Power tour tlmel-l greater than Cast 
Iron. An invaluable substitute for expensive forgings, 
or iron Casttngs requiring gre at Strength. For c1rcular 
and price list, address  l\1cHa.fIee Steel C o . ,  cor. E velina. 
and Levant Sts., Philadelphia, Pa. 

Steel Lathe Dogs, 14 sizes, and 7 sizes of 
Steel Clamp s .  The Best ana Chea pest .  Send for Circular 
& price !lst to Phlla. Hydraullc Work s , Evellna St.,Phlla. 

Shafting, Pulleys , and Hangers at the low­
est prices.  D. Frisbie & Co .. New Haven, C o n n .  

100,000 Standard Receipts, selected from the 
best Authorities.  Any one receipt s ent for 30 eta . ,  two for 
50 cts.,  five for $1. U"'"Money refnnded if receipts do not 
give satisfa ction. Address Burt & Co. ,  Watertown , N.Y. 

For Durkee Saw Mills, address the Manu­
facturers, T. R. Bailey & Vall ,  Lockport, N.  Y .  

Wanted, the Management and Manufacture 
n England of American InvenUons that have been in· 

troduced in America and are patented in En{lland.  Ma· 
chlnlst and Engineering Tools preferred .  Address Wm. 
Horsfall, 123 Atlantic Ave.,  Brooklyn. N. Y. 

John son's Universal Lathe Chuck. Address 
Lam bertVIlle Irou Works , LamtlertvUle, N .  J . 

The Lane M'f'g Company, Montpelier, Vt.,  
will  exhibIt Circular Saw· MIl l ,  Rotary Bed Surfacer, and 
Clapboard Planer, at Fair of the Mass.  Char. Mech. As­
SOCiati on, Boston, Sep t .  16 to Oct. 7. Sample machines 
may also be seen at W. L .  Chase & Co .'s. 95 Lloerty St., 
New York City. 

Double Belts and Rubber Springs specially 
for C entrifugal Macbines. Greene, Tweed & C o . ,  � 
Park Place, New York . 

Tingue, House & Co . ,  69 Duane St., N. Y. 
Manufacturers of Machi n e  Blanketing,Felts,and Cloth8 
Endless or in piece, for Prtnters , Engravers, Polishers 
Pia.no Forte Mak.erfl, Paper Makers, C&l1co Printers 
Punching or Washer Cloth, Filter and Strainer Cloths 
for all kinds of IIqnlds. Sample sent on application. 
Double. A.cting Bucket Plunger Steam Pumps, 
Manuf'd lJy Valley .Machine C o . ,  Easthampton, Mass 
N. Y. Store, 45 Cortlan«t St. ; Pll!la. Store, 132 N. 8rd St. 

Hydraulic Pres�es and Jacks, new and se 
cond hand .Lathes and Machinery for Pol1 .hlng and Buf­
fing Melals. E. Lyon, 4'10 Grand Street,  N ew York . 

Deane s Patent Steam Pump-for all pur­
poses-Strictly firot cla.s and reliable. Send lor circular. 
W. L.  Cha.e & Co.,  95 & 97 Liberty S t . ,  New York. 

Inventors can get small plates of sheet steel 
very clleap, at the saw factory, lOB Hester St., New Y ork. 

Best Oak Tanned Leather' �}nd Rubber Belt­
n g. Greene, Tweed & Co., 18 Park' Place, New York. 

J titutifit �mtdtau. 
Diamonds and Carbon turned and shaped I (2) J. M. asks : I have been try i ng to get 

for Scl entific purposes j also, Glaziers' Diamonds manu· some aldehyde ammonia (described in Science Record 

factured and reset by J .  Dickinson,  64 Nassau St . •  N. Y. for 1872, in Liebig'S process of silvering glass, as im� 
Baxter's Adj ustable and S Wrenches by the proved by R .  SIemens) . How Is It  ma;!e ? A . Ammonla 

Ca s e .  Greene, Tweed & Co., 18 Park Place, N ew York . aldehyde Is  bcst obtained by the action of chromic acId 
. . upon alcohol.  Equal Wel g11ts of p owdered bichromate ElectrIC Bells for DwellIngs, Hotels, &c.- of potash and strong alcohol are Introduced into a Most reliable and cheapest Hotel �nnunclator. Cheap glass fia8k provIded with a safety tnbe, and placed in .. telegraph outfits for learner. . Ins ts for Private Lines, sand bath : I� parts of sulphuric acid are gradually Gas Lighting Apparatus,etc. J.H.Hessin,Sc,Cleveland,O. added oy the salety tube.  Much neat is  prodnced by 

Pattern Letters and Figures, to put on pat- the mIxture, and the distillation commences at once, 
terns of ca"tlngs,all slzes . H. W . Knlght,Seneca Falls, N.Y. but is continued by a gentle lam heat under the sand 

Hand Fire Engines, Lift and Force Pumps bath. The vapor Is  condncted t�rOUgh the worm of a 
for fire and all otherjJurposes.. Address Rumsey & Co., condenser, surrounded by iee water. The impure pro . sene�a ;a1l8, N. Y .• : S. A. 

• • duct 1s mixed With ether and saturated with ammonia, 
MIllIng, Wreckmg, PumpIng, Dralnage, or when ammonic aldehyde separates In fine crystals . The IrrIgating Machinery, for sale or rent. See advertlse- apparatns should be made entirely of glass .  ment. Andrew's Patent. Inside page. 
Automatic Wire Rope R. R. conveys Coal (3) O. J. P. says : A person living three 

Ore. &c .. wIthout Trestle Work. No .  34 Dey street,  N. Y miles below Mo ntreal wishes t o  draw water trom the 

A F. Havens Lights Towns, Factories, Ho­
leis, and Dwellings with Gas. 34 Dey stNet, New York. 
Temples & Oilcans. Draper, Hopedale, Mass. 

Buy Boult's Paneling, Moulding, and Dove­
talllng MaChine . Send for clrcnlar and sample of work. 
S. C. Mach'y Co . .  Battle Creek, Mlcl . . .  Box 227. 

Rue's " Little Giant" Inj ectors, Cheapest 
.nd Best Boller Feeder [n the market. W. L. Cllase & 
C o . ,  93. 95. 97 LIberty Street. N ew York . 

For Surface Planers, small size, and for 
Box Corner Grooving Machines, send to A. Davis,  Low· 
�ll! Mass. 

For Solid Emery Wheels and Machinery, 
send to the Union Stone Co ••  Boston, MaslS�, for circular. 

Lathes, Plahers,- Drills, Milling and Index 
MaChines . Geo. S. Lincoln & Co.,  Hartford, Conn. 

For best Presses, Dies and Fruit Can Tools, 
Bliss & W11lIams. cor. of Plymouth & Jay,Brooklyn,N.Y. 

Price only three dollars-The Tom Thumb 
Elect"iC Telegraph. A compact working Telegraph ap­
paratus, for sending messages, making magnets, the 
electric llght. giving alarms, and varlons o ther purposes. 
Can be put In operation by any lad. Inclndes battery. 
,ey and wires. Neatly packed and sent to an parts of 
',he world on receIpt of price. F. C. Beach & Co. , 268 
Broaaway. New York. 
All Fruit-can Tools,� erracute,Bridgeton,N.J· 

Peck's Patent Drop Press. For circulars, 
address Milo, Peck & Co.,  New Haven, Conn . 

Small Tools and Gear Wheels for Models. 
List free. Goodnow & Wlghtman,23 Cornhlll, Booton,Ms. 

The French Files of Limet & Co . are pro­
nounced superior to all o ther brands by all who use 
them . Decided excellence and moderate co st havo made 
these goods popnlar. Homer Foot & Co.,  Sole Agents 
for America, 20 Platt Street, New York . 

The Improved Hoadley Cut-off Engine-The 
Cheapest, Best, and Most Economical stea.m·power in 
the United State s .  Send for clrcnlar. W. L. Chase & 
Co.,  95 & 97 Liberty St., New York . 

Telegraph Inst's. M. A. Buell,Cleveland,O. 
Compound Propeller Pumps,for Mines,Quar­

ries, Canals, and Irrigating purposee.  Circulars on ap­
plication to Hydrostatic and Hydranllc Company, 913 

Ridge Avenne, Philadelphia, Pa . 
For S )lid Wrought-iron Beams, etc., see ad­

vertisement. Address Union Iron M11ls , Plttsburgh , Pa . ,  
f o r  llthograph, etc, 

Portable Engines , new and rebuilt 2d hand, 
a specialty. EnglfLes,  BOilers, Pumps, and Machinist's 
Tools . 1.  H .  Shearman, 45 Cortlandt St .. New York . 

Spinning Rings of a Superior Quality­
Whlt[nsville Spinning RIng Co.,  W hitinsVille, Mass . 
Send for sample and price list. 

Mechanical Expert in Patent Cases. T.  D. 
Stetson, 23 Murray St., New York . 

Gas and Water Pipe, Wrought Iron. Send 
for price !lst to Bailey, Farrell & C o . ,  Pittsburgh, Pa. 

Forges-(Fan Blast), Portable and Station­
ary. Keystone Portable Forge Co., Phlla<'lelphla, Pa. 

Brown's Coalyard Quarry & Contractor's Ap­
paratus for hOisting and conveying materials by iron 
cabl e .  W. D. Andrews & Bro . ,  414 Water St., New York. 

Saws made & repaired at 108 Hester St., N. Y.' 

The "Scientific American" Office, N ew York, 
IB fitted with the Miniature Electric Telegraph. By 
tonchlng little buttons on the deSkS of the managers, 
s1gnals are sen t to persons in the various depsrtmen ts 
of the establishment. Cheap and effective. Splendld 
for shops,  offices,  dwellings . Works for any distance. 
Price $5. F. C. Beach & Co.,  263 Broadway, New York, 
Makers. Send for free Illustrated Catalogue. 

(1) J. M. says : We have attached to pipes 
laId in eur streets for ftre purpofiles,  a steam pump,which 
takes water only on the n pward stroke. The d i ameter 
o f  the water cylinder Is 10 Incbes, and the length o f  
stroke Is 6 inches.  T h e  snpply comes from a p o n d  which 
Is 430 feet distant, and the surlace of  the water I s  15 
feet below where the pnmp s tand. . The suctIon pip e 
Is 6 inches In dIameter and has three r1ght angled turns 
in It.  The pump works finely up to 100 revolutions per 
minute, but, if run faster,it  p o unds, and we do BOt get 
any more water. The makers say the suction pipe 
should be larger. I do n o t  see  I t .  In looking over the 
sizes of suction pipes u�ed by different makers,  I Rnd 
none larger than 6 inches o n  a 10 inch water cylin der, 
and some use a 5 Inch pipe. 'If the pumps need larger 
pipes, why do they not make the connections to them 
large r ?  I find by using a vacuum gage that this pump 
will create a vacuum equal to a column of water 25 
feet hIgh. Now take out the 15 feet the water has to 
rise In reaching the pump , and allow 8 feet to over 
come the friction of Ihe pip e :  we s till h ave a head of 2 

feet which (6ccordlng to Box) would give an actual dis ·  
charge of 662 gallons per minute, while all we get 
through the pnmp is  204 gallons per minute .  Th ere Is  
no trouble tn t h e  pump,  a s  the valve area and water 
passages are all greater than the area of a 6 Inch pip e .  
r p u t  a chamber on the pIpe near the p um p ; t h I s  made 
it work better. We want to run the pump at  least 200 
revolutions, and get all the water snch speed should 
give. Th ere Is  no leak In t h e  snot[on pipe. Would a 
p ump that receives and discharges water at both strokes 
work any better o n  this p i p e ? A .  The pump .eems. 
from your account,  to  be performing very well. A 
larger pipe would, of cours e ,  help matters somewhat, 
by reducing the velocity with which the water 1l.0ws 
through the pipe, and elIootln g  a consequent reduction 
of the head. An ordinary double acting pump would 
probably draw more water throngh the present pi p e ,  
It seems as If y o u  h a d  taken too Iow an estlma te of the 
friction of the pip e ,  slnce,lt the pump IS aU right, the 
., rouble muat be ln tbe pipe. 

river St. Lawrence, by means of an ordinary brass 
pump 3 inches in dIameter, with an Iron pipe 1 �  Inches, 
and 200 feet long; bnt finding by past experlence that, If 
h e  should run t tl e  pipes out into deep water, they are 
invariably broken every .prlng by th e  Ice (which, In Its 
y early " shove," makes an immense pUe resting on the 
river bottom, breaking the pipes and rising sometImes 
twenty feet above the wate r) , I desire to  kno w :  1.  

Could I,Oy placing a p erforated barrel in an excavation, 
at a depth below l o w  water mark, obtain waler by lts 
natur al suction Into the barrel ? A .  It would depend 
on the nature of the so11,  and the eastest way to  s e t tle 
the matter wonld be to try the exp.,[men t .  2 .  For 
pnrposes of fil1 ratlon, would It do to  surround the bar· 
rei by a row of brick placed without mortar, theu by 
another row of brick around and at about six Incheb 
from the former, and finally fill the space het ween the 
two rows of bricks with wood charcoal ? Would there 
b e  any danger of  the brick preventing the water from 
fi l tering through It, from the clOSing of Its pores in the 
course of timf' ? If,  in making the excavatton or hole , 
I should meet with a soapy kInd of clay very usual on 
the north western shore of thIs river , and commonl} 
called blue or red clay, might 1 expest that the water 
would filter through such clay ? If it should 60  filter, 
would thi s water lJ e  pure and the same as the  river wa 
ter ? If this .plan wonld not  do, would you b e  good 
enough to suggest Lanother ? A. It would not be  nec� 
essary to have the brick wall . Use two barrels, put· 
tlng the filtering material Into one, and letting the wa · 
ter run Into the other. The water wonld pro bably not 
filter through the clay. 3. How do you determIne the 
right size of an eduction pipe of a force pump, say a 
common force pump of 3 inches bore with an induction 
Iron pipe 1� Inches In diameter and 200 feet long, 20 feet 
above the water level, the reservoir in the house being 
at  about 20 feet above the pump ? Must I nse 1)4 or1� 
Inches for this  e duction pipe ? A .  Use pipe suitable for 
connection o n  the pump . 4 .  I am to buUd a screw 
which will work under water by the force of the stream 
or current, which runs at the rate of about three miles  
an honr.  This  screw will  b e  connected with two small  
submerged brass p ump s ,  by means of gearing, t o  force 
up water for house or ma.nufacturing purposes.  The 
screw would be made of tron, 3 feet in d�ameter, ma� 
king 5 revolutions t o  each stroke of the pump . The 
pump wonld be 2 Inch e s  dIameter and 6 Inches stroke,o}  
S inches diamet�r and 6 inches stroke. Will  this d o !  
A .  A n  undershot wheel would answer better. The plan 
is old, and not very efficient. 

(4) L. L. asks : How cltn I determine ac· 
curately the strength of alcohol? A.Determlning the pu· 
rity of alcohol Is what Is  known as alcoholome try . For 
the purpose of ascertaining the quantity of  alcobol 
contain ed In a ll.uid whIch consists only of alcohol au d 
water, the areometer is generally used. It is an instru· 
ment very simUar� to the hydrometer. The areometer 
of Tralle and that of Richter are most generally nsed.  
Stopplnl's i s  s[mllar to  that of Richter. Both are cen­
tesimal alcoholometers and show, by the number of the 
degree to which they sink, the p ercentage of pure alco· 
hal.  The difference between these two instruments 
consists In that the areometer of  Tralle Indicates the 
p ercentage of volume, and RiChter's by weigh t .  Th� 
speclll.c gravity of pnre or absolnte alcohol Is 0·793, wa· 
terbelng unity. 

(5) J. L. C. asks : 1. How can I make a 
cheap and reliable rain gage or measure ? A. The rain 
gage or pluvlometer ordinarlly consists of a cylindrical 
vessel closed at the top by a fun nel·shap e d  lid,  in 
which there Is a small hole through which Ihe rain 
falls. At the bottom of the vessel Is a vertical glas, 
tube,  In which the water rises to  the same hlght a. in· 
side the rain gage, and Is  measured by a scale placed aD 
the .Ide of the vessel behind the tube . 2 .  Will a glae,  
funnel inserted in a bottle or jar, placed in an open 
space, correc!ly Indicate the amonnt o f  rain that falls ? 
If the wind blows 80 that the rain falls slantingly, will 
It be a true criterion ? A. Yes,  to b@th questions : bnt 
not so accurate as the one just described. 

(6). A. F. O. asks : 1 .  In the Leclanch� 
battery, would not platinum or plaUnized sHver be at­
good as the ca.rbon plate ? A .No; but copper might bt 
used but for Its greater cost.  2. What ls the UBe of th, 
p eroxide of manganese ? A. The manganese peroxide, 
if saturate d  with the s o lution, increase s  the reaistancf 
of the battery. 3.  Why must the !luld extend from on! 
half to two thirds the way up the jar and no farther i 
A. To aid in the oxidation of the carbon. 4. What 10  
the light yellow effiore,cence that appea .. around the  
top o f  the porous cup ? A. It i s  due t o  Impuriti es .  5 
I keep a Leclancbe element ready for occasional and I r  
regnlar experiments.  As It is  perfectly convenient t o  
remove t h e  zinc w h e n  t h e  battery Is not in use,  wonle 
[t not be better to do so ? Or i s  there absolntely no 
change or waste going on when the circuit is  not 
closed, although the zinc Is I mmersed In the fiuid ? A. 
The zInc rod should always be thoroughly amalgamated 
In which condition It snff"rs no alteration whatever. 6 
What a re the. chrmical reactIons of the battery ? A .  
The carbon is oxidized by the man gan ese,  tn which sta!.f 
it c.oml)in e s  with the liberated ammonta to form a car 
bonate. 7. It Is a general trnth that electrical work in 
batteries is  In proportion to the emount of zinc c a n ·  
sumed. I have a Leclanch e c e l l  with a z i n c  exposure o j  
b u t  5 square i n c h e s ,  tbat i s  doing m o r e  w o r k  t h a n  v 
D.nlell of 50. qnare Inches : and a ,lInllar dispropor 
tion between work and zinc seems to exist bet ween thf 
Leclanche and all other forms of battery. Ho w is  it ac· 
coun ted for ? A. In batteri e s  In which the zinc Is  th! 
positive element,  the work is  proport10n ed to  the z1nl 
consumed : but In the Leclanche cell, the condition' 
are reversed, the carbon b eing p ositive and the zln, 
negatJve. 

(7) W. H. McC. asks : How can I magnet· 
lze a comp .. o needle ? A. A steel needle may be readil) 
magnetized by p lacing It In oonnectlon with one of tho 
poles of a strong magnet for a short time. The fine I 
the quality of steel, the stronger will be the resnltln� 
magnet 
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(8) A. S. G. say s : In connection with a n  

w e r  N o .  1 8  o n  p . 1S7 o f  your curren t  V O l u m e ,  m y  t X ­
p erience with a small electric macbine ma.y not b e  un · 
interesting. When attendtng school,  I made one with 
a hOllre Dpathlc bottle, of whIM the rubbing snrface 
was not qnlte 2 Inches . The bottle was abont � Inch in 
diameter. The prime conductor was of  wood, covere d 
wlth tinfoH and insulate.i by a small bottle ; the rub l) e r  
w a s  of silk, stuffed with cotton, not Insulate d .  Th e 
Leyden j ars were small bottles, about 1,% t nche3 high 
covered with tinfOil, and filled with small pieces of  lead 
Th[s machine exhibited all the phenomena presented b y  
larger ones,  of course i n  degree proportioned t o  i t s  
size, but quite as distinctly. The jaro gave a spark 
which was like the priCK of a small pIn, and the sp ark 
from the battery of four was too unpleasant to be often 
ta Ken . I do not know that a smaller frlct[onal maChIne 
than this has ever been made . 

(9) A. O. W. asks : Is there anything that 
w1l1 make spelter flow easily on copper, to braze the 
copper easily ? A .  We do not know of any method other 
than the appl1catlon of beat .  

(10) G.W. asks : Why is it that the shadow 
()f an o Oject from the eun growd Short faster t n  the 
morning than it does towards noon ? A .  In the morn" 
ing the dir ection of  the sun's motion I s  the same as t h e  
longest  dimension of the objegt ; in t h e  meridian it  is 
in the same directio n  as the smallest d1mensi o n . A 
pole would pro j e c t  i t s  sha d o w  as a l o n g  l ine in the 
morning , as a mere point  w h e n  the sun stood dIr ectly 
overhead. 

(11)  J .  W. D. says, in answer to J. H. A. , 
Who ask s :  What is t h e  force of blow from a st eam ham 
mer with a 5 inch cyltader, drl  ven by 100 l l)s .  pressure 
on the inch, working at fun stroke, stroke b e i ng 1 f o o t  
and weight 3 0 0  Ibs. : Velocity o f  a body falling 1 foot= 
8'02 feet. 8'02 X300 = 2406 lbs. force of blow witbout 

pressure. Area of 5 inch cyJinder=19 '635 inches. 19'635 

Xl00 = 19·365 1bs.+2406 =4369'5 lbs. This is regardless of 
any weight or friction of I) i ston. [If  you multiply 
wetght and space together, the resulting pro duc t is  ex� 
pre ssed in foot poun d s .  The s o lution o f  the problem 
requires the amonnt of forc� that, aCti n g  by a quiet 
pressure or pull would produce the same effect as the 
movIng welght.-ED B . ]  

MINERALS, ETC.-Specimens have been 1'e 
ceived from the following correspondents,  and 
examined with the results stated : 

F .  J. W.-It is limonite. Its compo sition may be eX 
pressed a/,2 Fo, 0" BHO. It contains 59'9 per cent 0 
tron.-T. f. fl .-No . 3 is a quartz rock, lying upon a 
bed of dark sandstone containing Beales cf iron pyrite s ,  
N o . 4 is  tron pyrites,  dls trlbllted through a gray qu art,?, 
rock . No 5 i s  a rock containing felspar, iron pyrites,  
quartz and h ornblende... No minerals  were receive d 
marked 1 and 2.-D. f h D . -It i s  galena.  

T. H. C .  asks : When were rud ders first 
used to vessels ?-L . H .  C. asks ! What i s  the proper 
method of curing the leaf of the to bacco plant ?-A.M . 
R. ask" 1.  From the skins of wbat animals Is t h e  
leather, u s e d  in tbe dry g a s  meters, made ? 2. Is i t  
made I n  the United States or [ ll  Euro p e ? 3 .  What pro p ·  
erty 1n g a s  is  i t  that hardens a n d  contracts common 
leather ?-J . M. asks ; How can I make virgin p l atin 
urn ?-H. H .  R.  aSKS : 1 .  Wlrat pigments are used In cal· 
ieo printing, to make them fast o r  proof agains t  water? 
2. W hat will make water colors waterproof o n  paper ? 

COMMUNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC AMERICAN 

acknowledges, with much pleasure, the re­
ceipt of original papers and contributions 
'lpon the following subj ects : 

On Taps and Tempering. By T. J. B .  
O n  t h e  South American Boxer. By T. H. 
On Lunar Acceleration. By J. H. 
On the Philosophy of the Steam Engine 

By W. M .  H .  
O n  a Small Steam Engi ne. B y  O. B. F. 

On Spiritualism and Jugglery. By C. I. 
On Molecular Conditions and Sp ectra . By 

J . C . D .  
On t h e  Scriptural Miracles. B y  --. 

On a Grain Binder. By C. H. D. 
On a Negro Inventor. By. J. S. B. 

Also enquiries and answers from the follow 
ing : 

M. M . - A .  K. S .-J. H .-A. M. P.-D . G. K .-L . M. Q.  
-A . L .  E .  

HINTS TO CORRESPONDENTS. 
Correspondents whose inquiries fail to ap­

pear should repeat them. If not then pub­
lished, they may conclude that, for good rea­
sons, the Editor declines them. The address 
of the writer should always be given. 

Enquiries relating to patents, or to the pa­
tentability of inventions, assignments, etc. , 
will not be published here. All such ques­
tions, wh'lll initials only are given, are thrown 
into the waste basket, as it would fill half of 
our paper to print them all ; but we generally 
take pleasure in answering briefly by mail 
if the writer'8 address is given. 

Hundreds of enquiries analogous to the 
following are sent : " Who maKes steel bars 
'IS substitutes for church bells ? Who makes 
machines for making brooms, and who sells 
broom corn ? Who sells the best earth clo s­
clt ? Where can soluble glass be o btained '/ 
Where are oar turning lathes made ? Whose 
is the best book on phonography ? W ho pub· 

ishes a book on the manufacture of flax ?" 

cill such personal enquiries are printed,as will 
Hl observed, in the column of " Business and 
Personal," which is specially set apart for 
that purpose, subject to the charge memioned 
.t the head of that column. Almost any desired 
rnformation can in this way be expeditiously 
obtained. 
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Index of Inventions 

Pen holder tip, J. W. McG111 . . . . . . . . . . . . . . . . . . . . . . . .  154 ,801 

POR WHICH 

Letters Patent of the United States 
WERE GRANTED IN THE WEEK ENDING 

September 8, 1874. 
A�D EACH BEARING THAT DATB. 
[ThOBe marked (r) are relsBuedJ>atentB . j  

Ala.rm, burglar, A .  Reimers . . . . . . . . . . . . . . . . . . . . . . . .  154,907 
Annnnciator, electrtc, Stort!r & Lennox . . . . . . . . .  154,928 
B.le tie. J. D . Husbands. Jr . . . . . . . . . . . . . . . . . . . . . . .  154 ,797 
Bal e tie, cotton, W. J .  Carroll (r) . . . . . . . . . . . . . . . .  6 ,043 
Bale tie, cotton, W .  R .  Lenard . . . . . . . . . . . . . . . . . . .  154,799 
Bale tie. cotton, W. M. SmIth . . . . . . . . . . . . . . . . . . . .  154,920 
Barrel, Moore & Hickey . . . . . . . . . . . . . . . . . . . . . . . . . . .  154,763 

Photograph burnisher, P . H. Dean . . . . . . . . . . . . . . . . .  154,748 
Plano attachment, C. T. Schneider . . . . . . . . . . . . . . . .  154,769 
Pipe elbow, G. Lupton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 54,760 
PI .  en board, adjustable , J. Noll . . . . . . . . . . . . . . . . . . .  154 891 
Pl.nter, cotton seed. J. A. McAdoo . . . . . . . . . . . . . . . .  154,882 
Plow. gang. M . Harrold . . . . . . . . . . . . . . . . . . . . . . . .  154 ,863 
Plow and cultivator, wheel, Carlson et al . • • • • • . • .  154 ,835 
Pol1shlng case fr.mes. F. Pollard . . . . . . . . . . . . . . . . . .  154 ,901 
Pump, Cur IS & Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 ,785 
Purifier, midd lings, G. T. Smith « . . . . . . . . . . . . . . . . . .  154.�jO 
Quflttng machine , A. Beck . . .  o • • • • • • • • • •  o • • • •  0 • • • • • •  154,8'27 
RaH fastening, F. H. Whitman . . . . . . . . . . . . . . . . . . . 154,71i 
Railway s prJng, G. Franklin . . • • . •  o • ' • • • • •  0 • •  0 • •  0 . 0 .  154,858 
R.Hway switch. M. & J. W. Fel . . . . . . . . . . . . . . . . . . . . .  154 ,85i 
Rake, hOl se hay, C. F. Walker . . . . . . . . . . • . . • • • . . • . . .  15t,933 
Rake. horse hay, J . R. Whittemore . . . . . . . . . . . . . . . .  154 ,93i 
Rake, horse hay, R. Wilson . . . . . . . . . . . . . . . . . . . . . . • . .  15 1,959 
Rein ho lder, J. Lowth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 54 ,8;7 
Re1n holder, Reed & Andrus . . . . . . . . . . . . . . . . . . . . . . . .  15:1-,£06 
Rice pol1shlng m.chlne, H. B. Steven . . . . . . . . . . . . .  151,924 
Roll lor reduclng old rail B , Edwards & Rogerti . . • . 154,i89 
l�oof1ng tile , E .  Bennett . . . . . . . . . . . . . . . . . . . . . . . . .  154,82, 

Barrels, drf sstng and croz1ng, A. Miller • • . .  154,833, 154,885 
Barrels. making, S .  Robert. (r) . . . . . . . . . . . . . . . . . . . .  6,014 

Safe, fireproof, E. R. Parker . . . . . . . . . . . . . . . . . . . . . . . .  154 ,896 

Bearing, thrust, E. Marsland . . . . . . . . . . . . . . . . . . . . . .  154.76 1 
Bed 'pring, tln·coated steel, L. C. Boyington . . . . 151 .742 
Beehive, J. K. Leedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154,874 
millard tahle cu.blon, J. E. Boyle . . . . . . . . . . . . . . . . 154,743 
Blind stiles ,  machine for borlng,J . 11. Seymour . •  15 1 ,809 
BoUer, wasn, J. C. Hal l .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  154,861 
Boller, waSh, W. H. RusseH . . . . . . . . . .  . . . • . . . . . . .  154 ,914 
BoUers, preventing incrustation in, F. Sommer . .  154,921 
BoIler attachment for burrling naphtha., H. Pratt 15", ,902 
Bolt and nut, H. A. Harvey . . . . . . . . . . . . . . . . . . . . . . . .  154 ,864 
Bolts, threading, C. B. F .  Tingley . . . . . . . . . . . . . . .  154,8 13 
Boot heel, metallic, M. H. Prescott . . . . . . . . . . . . . .  154 ,805 
Boot heels , cuttIng, V. Beauregard . • . • • • . . . . . . . . • •  15-1 ,826 
Boots , maktng, M. Derosa. . . . . . . . . . . . . . . . . . . . . . . .  154,786 
Bucket ears , attaching, .T. F. Vogt . . . . . . . . . . . . . . .  15-1 ,931 
BUCkle and hame clamp, tug • .  J. Wilcoxen . . . . . .  15 ,938 
.Buggy top, C. W. Saladee . . . . . . . . . . . . . . . . . . . . . . . . .  1G4,9 l6 

Cakes and crackers. s LeamIng, G. W. MitcbeU . . . 154,886 
Can, milk. H. H. Roe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154 ,9 10 

Car coupling, H .  Daniels . . . . . . . . . . . . . . . . . . . . . . . . . . .  154,849 
Car coupling. A. J. Presttn . . . . . . . . . . . . . . . . . . . . . . . 15 4 .903 
Car coupling, J. J .  Vin.on . . . . . . . . . . . . . . . . . . . . . . . .  151 ,773 
Cdtr, hand, S tephenson & Burroughs . . . . . . . . . . . . . .  154,9�5 
Car, ra.t1way slcepmg, W.· �"lowerB . . . . . . . . . . . ..... . .  154,790 

Car starter, street, H. Fowler . . . . . . . . . . . . . . . . . . . . . 1f)� ,752 

Ca.r, stleet. A. A. Young . . . . . . . . . . . . . . . . . . . . . . . . . . . . 154.819 
Car wheel, T. H. N e.I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154 .890 
Car torsion spring, C. W. Salade e  . . . . . . . . . . . . . . . . .  154,9l7 
Carpet stretcner, W. H. Curtis . . . . . . . . . . . . . . . . . . . .  154,8�8 
Carriage oxles. rol l ing, E. B. Edward . . . . . . . . . . . .  1 54,854 
C.rrlage body, C. L. Fisher . . . . . . . . . . . . . . . . . . . . . . .  154.749 
Carrtage, chlld's , F. L. Hughes . . . . . . . . . . . . . . . . . . . .  154,757 
Ca.st1ng, pattern for, W. J. Reagan . . . . . . . . . . . . . .  154 ,90,1 
CentriJngal machine, A. P. Von Pohrnhoff . . . . . .  154,774 
Chains , tie l1nk for, W. Qutnlan . . . . . . . . . . . . . . . . . .  154 ,806 
Chatr b ottom. C. Russell (r) . . . . .  : . . . . . . . . . . . . . . .  6,046 
Chair, recl1ning, J. S. Leas . . . . . . . . . . . . . . . . . . . . . . .  154 �73 
Check and mlLrttnga]e, L. Barron . . • . . . . . . . . • • • . . • .  �54.824 
Chopper, meat, J. A . . Frenzel . . . . . . . . . . . . . . . . . . . . .  154 ,791 
Cloth·measuring machine, J. M. Palmer . . . . . . . . .  154,895 
Clothe. wringer. G. E. Peci c  . . . . . . . . . . . . . . . . . . . .  154 ,89i 
Column. fireproof, Drake & Wlgbt . . . . . . . . . . . . . . . .  154 ,852 
Condenser for hydrocarbons, S. Van Syckel . . . . .  154,7 '; 1  
Core box and core ,  W. A. Corswell . . . . . . . . . . . . . .  154,747 
Cork!!! , mach ine for siz Ing, N. W. MitchelL . . . . . . .  154 ,887 

Cow milker. Stanley & James . . . . . . . . . . . . . . .  � . .  154.811 
COW8 '  halr, etc . ,  twisting, C .  Pfanne . . . . . . . . . . . . . 154 ,i66 
Cultivator, S. Rufiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154 ,9 15 
Cu t.off, P. J. J oecken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154 ,869 
Cut-on and regulator, gas, C. E. Seal (r) . . . . . . . . 6,045 

Dam, sectioflal coffer, J. Wenmaekers . . . . . . . . . . .  15!,935 
Damper. J. G. Kop plng . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154 .798 
DIgger, potato, P Dennis . . . . . . . . . . . . . . . . . . . . . . . . . .  154 ,850 

Door .pring, H. B. Cobh . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154,840 
Drill, seed, J .  C .  Ba.ker . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  154 ,780 
Drum or pulley, driving, R. Mathers . . . . . . . . . . . . .  154,881 
Drying machine , B. J. Tayman . . . . . . . . . . . . . . . . . . .  154,930 

Egg carrier, W. Corfield . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154,815 
Eogine, rot.ry, T. E. Stu.rt . . . . . . . . . . . . . . . . . . . . . . . .  154 ,929 
Engine, traetion, E .  P. Cowle3 . . . . . . . . . . . . . . . . . . . . .  154,846 
Fare box, S. L .  Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154 ,899 

Faucet, J. Vandercar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 154,814 
Fence, farm, J. P. Monett . . . . . . . . . . . . . . . . . . . . . . . . . 15� .8�S 
Fence, farm, J. E. Warren . . . . . . . . . . . . . . . . . . . . . . . .  154 ,776 
. F'ence, porta ole farm, W. C .  Key . . . . . . . . . . . . . . . .  1M,8�2 
Fertl11zer distributor, W .  H .  Hogg3rd . . . . . . . . . . . .  154.795 
FlreHms, Ig nltton for, H. F. Peter . . . . . . . . . . . . . . . .  154,801 

Fire kindler, J. D .  Hushands, Jl' . . . . . . . . . . . . . . . . . .  151,796 

}<'Ireplace Iront. L. M. Chipley . . . . . . . . . . . . . . . . . . . . . 151 , ,46 
Flowers, art1ficilll, M. BarneB . . . . . . • • • . . . . . • • • • • • . .  154,781 
]�ounta1n, drinking, W. H. Barns . . . . . . . . . . . . . . . . .  154 ,823 
Furnace �rate, C .  Hoffmann . . . . . . . . . . . . . . . . . . . . . .  154 ,866 
:Furnaces, promot tng combustion in,G. A.Jasper 154,868 
Game apparatus, M. C. Bogla . . . . . . . . . . . . . . . . . . . . . .  154 ,784 
Gas regulator, E .  Brown . . . . . . . . . . . . . . . . . . . . . . . . . . .  154,744 
Generator, carboniC aCid. E. C. H. Hlldehrand 154 .794 
Generator, steam, L. P. R. Blanchard . . . . . . . . . . .  154 ,783 
Grain drill , E. Leonard . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . .  1 51,8i5 
Grass under water, cuttlD�, T. PIper . . . . . . . . . . . .  154,900 
Gun sIght. S. W. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . 154,87 1 
Harrow. A. Freidemann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154,792 
Harvester. cotton, J. H. Mitchell . . . . . . . . . . . . . . . .  154 ,762 
Harvesting corn, J. W. Parker . . . . . . . . . . . . . . . . . . .  154,785 
Hat bodie., submerging, G.  R. Drew . . . . . . . . . . . .  154 .853 
Hat frames. binding and wlrinl/:,H .A.Whltlng (r) 6,047 

Hat', oval lathe for, C. W. Glover . . . . . . . . . . . . . . .  154 .859 
Heater rad1ator, steam, . R. Reed . . . . . . . . . . . . . . .  154,905 
Hogs, Instrument for ringing, W. D. Brown . . . . .  154 ,882 
Horse power, O. D. Storie . . . . . . . . . . . . . . . . . . . . . . . . .  154,927 
Horses, detaching, J. H. Rogers . . . . . . . . . . . . . . . . . . .  15 t,807 
Index for books, R. T. Sargent . . . . . . .  . . . . . . . . . .  154,768 
Inseat destroyer, Anderson & Adams . . . . . . . . • • • .  154,820 
Insect. de.troylng compound, B. V. Broaddu •. • . 154,830 
Jelly trom dried fruit, A. D. Cha.e . . . . . . . . . . . . . . .  154.819 
Journal beartng, P. F. Morey . . . . . . . . . . . . . . . . . . . . . .  154 ,'i64 
L ntern . mining, C .  B. Brown . . . . . . . . . . . . . . . . . . . . .  154.83 1 
Lo�s, moving and barking, A. n,Jdger . . . . . . . . . . . .  154 912 
Loom for weaving tape, C. H. Cbapman . . . . . . . . . .  154,745 
Loom temple, N. Chapman . . . . . . . . . . . . . . . . . . . . . . .  154.837 
Lozenge machine, Yates & Walier . . . . . . . . . . . . . . .  154 ,818 
I .. ubrtcanls, apparatus for testing, H. S tapfer . • .  15t,922 
Mechanical movement, J. Comly . . . . . . . . . . . . . . . . . .  154,844 
Meter, wa.ter, A. Wellshmidt . . . . . . . . . . . . . . . . . . .  , . .  154,934 
Molds, apparatus for hlackwashing, D. Giles . . • •  154 ,751 
Motive power. G. 1 . Slater . . . . . . . . . . . . . . . . . . . . . . . . . 154,919 
Mower, lawn, A .  P .  Osborn . . . . . . . . . . . . . . . . . . . .  154 ,893 
Mowing machine, A. Bolander (r) . . . . . . . . . . . . . . . .  6 ,042 
Mowing machIne, W. N. Whiteley . . . . . . . . . . . . . . . .  154.936 
Music lea! turner, C. W. Roger . . . . . . . . . . . . . . . . . . .  154 ,911 
Natl ex�ractor, A. L. Stimson . . . . . . . . . . . . . . . . . . . .  15�,926 
Nut, locking, C. Dittman . . . . . . . . . . . . . . . . . . . . . . . 151,85 
011., distilling hydrocarbon. S. Van Syckel . .  . . . . .  154,772 Otis, etc . •  ozone for purifying. C. H. Johnson . . . .  154.758 Paddle wheel. H. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . 154,908 Pavement •• repairing WOOd, Abbott & Cranford. 154.778 

S9nd�papering machine ,  J. Howe . . . . . . . . . . . . . . . . . .  15-t,756 
Saw hanger, E. Andrews  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154,!:J2t 
Saw mm. E. Bradbury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154 ,829 
Saws on arbors, adjustIng, J .  Ai. Seymour . . . . . . . .  1:14 ,808 
SaWIng machtne, stump, J . A. Elston . . . . . . . .  � . . _ .  154,855 
SClssors and knife, 1. A. & R. W. Flack . . . . . . . . . . . .  154,jfiO 
Screws, forming nicked heads of, H. A. Harvey . . .  154.865 
Scuttle, coal, S. WrIght . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154,817 
Sheathing tor b uildings, n. Colby . . . . . . . . . . . . . . . . . .  154,843 
Sieve, R. J. Mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 1 ,800 
Skins .  etc., washing and dyeing, T .  Golden . . . . . . .  154,860 
SkIrts, ornamenting felt, :J .• W. B_Iackham . . . . • . . .  154..78l 
Sled "rake, S. W. Brush . . . . . .  , . . . .  '; . . . . . . . . . . . . . . . . .  1 54.833 
bled hrake ,  J .  W. Earaly . . . . . . . . . . . . . . . . . . . . .  _ . . . . .  154.787 
Sleiglt, G. fl. Crosby • . . . . . . . • . • . • . . . • • . . • . . . • • • • • . • . .  154,84 ;  
::;uow p low for street rallways, J .  S .  Walsh . . . . . . . 154,775 
Sower, fcrtiUzer, C. }I�. Johnson, Jr . . . . . . . . . . . . . . . .  1 54,870 

So wer, seed and fertllfzer, J .  Codvtlle . . . . . . . . . . . . .  154,�42 
Spark arrester ftnd consumer, T. E. Roberts . . . . . .  154 .909 
Staves ,  dre�slng and crozing, A. Miller . . . . . . . . . . . .  154,88:1 
Stone ,  artifiCia l ,  A. Pelletier . . . . . . . . . . . . . . . . . . . . . . . .  15 !,89S 
Stove 1 ,lpe e lbow, C. H. Ca.tle . . . . . . . . . . . . . . . . . . . . . 154,336 
Sw ing, H. J .  Blakeslee , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154 ,74 1  
Teeth-separa.ting apparatus ,  0 .  A.  Jarvis . . . . . . . . .  154,867 
Te l egraph Signa l bOX, T. A. Edis.:>n . . . . . . . . . . . . . . .  154,'8S 
Th1 l !  couoJ lng , O. E. M.llory . . . . . . . . . . . . . . . . . . . . . .  15 1 ,879 
Tool handle, G. Carll E le . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154 ,8;J4 
Toy gun, U. Smi th . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154,810 
Toy money bOX, J .  H.ll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 .793 
Trap, antma ] ,  W. Morrts . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154 ,889 

Trimmings , h older for, G. G. B 'l. tes . . . . . . . . . . . . . . . .  1M ,825 
Tumbler wash�r; L�uten bach et at . . . . . . . . . . . . . . . • 15� ,';59 
UmbrelJa runner. L. H. Ga.no . . . . . . . . . . . . . . . . . . . . . . .  154,'153 
Valve and gear, cut·oft. N .  E. N a.sh . . . . . . . . . . . . . . . .  154 ,802 
Valve for ftre plugs . etc . , H .  G. Ludlow . . . . . . . .  154 ,8�8 
Vehlcle running gear, S. E. lfoster . . . . . . . . . . . . . . . .  154,151 
Vehicle spring, NICOdemus et aZ . . . . . . . . . . . . . . . . . . . .  154.803 
Velilcle .prlng, T. H. Wood . . . . . . . . . . . . . . . . . . . . . . . . .  154,8'6 
Vehicle 'pring board, G. E. Norrl . . . . . . . . . . . . . . . .  154 .892 
VehIcle wh<el , L. H .  Rogers . . . . . . . . . . . . . . . . . . .  154,9 13 
Veh icles , tip for sprtng bars ot ,  E .  C. steveus . . . 154,8L2 
Vessels, utUizlng the re8ista.nce of, J. M .  Farmer 15i,�56 
Ve.t, D. We,tcott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154,815 
Wagon brake, C. W Heald . . . . . . . . . . . . . . . . . . . . . . . 154,7G5 
Washing machine, T. N. Cochran , . . . . . . . . . . . . . . . . .  15�,841 
Washing machine ,  J .  Shearer . . . . . . . . . . . . . . . . . . . .  15-J. ,S 19 
Wa\l,hing machine. wool , J .  Ba.cbelder . . . . . . . . . . . . .  15t ,822 
Water ma.ins, drI l l tng, Haud & Carroll . . . . . . . . . . • .  15-:1 ,8£2 
Wheelbarrow,  S. Stern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154,923 
Whip tIp ferrule, E .  B. Light . . . . . . . . . . . . . . . . . . . . . . .  154,876 
Window sa.h molding, D. B. B.de.u . . . . . . . . . . . . . .  151,779 
Wire-pointing deVIce, N. Chapman . . . . . . . . . . . . . . .  154,838 
Wood·hendlng machine, A. F. Mar.hall . . . . . . . . . .  154.880 

Wood. preserving. J. M. Reed _ . . . . . . . . . . . . . . . . .  154 ,767 
Wrecklng apparatu" M. Osborn . . . . . . . . . . . . . . . . . . . .  154,894 

A.PPLICATIONS FOR EXTENSION. 
Application. havo been dulyllied and are now pending 

for the extension 01 the fol1owlngLetter. Patent. Ilear· 
Ingsnpon the respective application. are appOinted for 
the day. hereinafter mentioned : 
SO,877.-RECUMBENT CHAIR .-P. J. H.rdy. Nov. 25 . 
3O,900.-VEN-rILATED Hu -W. F .  Warburton. Nov. 25. 
3O.96t .-MoWING MACHINE .-J . G .  Dunham. Dec. 2 .  
30,97 1 . -WATER Wl'IEEL .-N. Johnson. Dec. 2 .  
31 ,09! .-FINISHING LEATHER STRAPS.-W. McK. Thorn-

ton. December 23. 
EXTEN8ION S GRANTED 

30,038.-WINDMILL .-J. H. Babcock. 
30,100. -TRANBFERRING CARS . - W .  Wharton. Jr. 
SO,lOS.-HARVEBTER RAKE AND REEL.-\i .  Young, Jr. 

DESIGNS PATEN'fED. 
7.740 to 7,'i43 .-CARPETS.-R. Al1an, Yonkers, N. Y. 
7,744 to 7,746.-CA.RPETS -W. De Hart, Amsterdam, N. Y. 
7,747 .-PEN AND PENCIL CASES.-J . U. Gerow, Brook· 

lyn, N. Y .  
7,7IP. -LAMP BRACKET.-F. Bl1I1ngham. New York ci ty .  
7.749 .-SMOKE BELT" ETC -}<'. BillIngham, N. Y. city . 
7,750 and 7,751.-TYPE.-J. M. Conner, Greenville, N. J . 
7.752.-SASH FAS'l'ENER.-F. E. Dixon .  Toronto, Canada . 
7,753.-Toy BUBEAUS . ETC.-S. Feust, New York city. 
7,75-l .-BIRD CAGE BRACKETS.-C . Roubel, Toledo , Oh�o . 

TR.A.DE MARKS REGISTERED. 
1,963 .-GUNS. ETC.-Bmmgs & Spencer Co . •  H.rtford,Ct 
1 ,964 .-MxDICINE.-P. W .  Conner, Boston, Mass. 
1 ,965 -WASHERS, ETC .-W . Courtenay. Wt1mtngton,Del . 
l ,966.-Bol'TLED BEER.-Star Bott!lng Co . ,  Clncfnnat1 ,O. 
l,967 .-CANNED SALMON .-Cuttlng & Co . ,  San Fra.n� 

ctsco, Cal. 
1 ,968 to 1,970.-BLACK SILKs .-Klefer & Co., N. Y. city. 
1.97L-SPICES, ETC.- J. Lazear & Co" Baltimore , Md. 
1,972 .-RoASTED COFFEE.-J. Lazear & Co.,Balt1more,Md. 
1,973 -LINIMENT.-C . C. Brooke et aI"  Waverly, N . Y. 
1 , 9U and 1.975 .-COTTON THREAD.-J . Brook & Bro., Mel-

tham, England .  
1 .976 -DEPILATORY.-T. Gabrtel e t  al., New York City. ·;; 
1,917.-TABLE SAUOE .-C .  E. Lee & Co . ,  New York CIty. 

SCHEDULE OJ!' PATENT FEES. 
On each Caveat. !. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 0 
On each Trade Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 211 
On llllng each application lor a Patent (17 years) . 8111 
On losnlng each original Patent . . . . . . . . . . . . . . . . . . . . . . 820 On appeal to Examiners-ln-Chlel . . . . . . . . . . . . . . . . . . . .. l 0  On appeal to Commissioner of PatenU . . . . . . . . . . . . . .. 20 On a1>pllcatlon lor RelsBue . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30 On application for ExtenSion 01 Patent . . . . . . . . . . . . .. :lO On granting the Exten.lon . . . . . . . . . . . . . . . . . . . . . . . . . . . .. aO On llJlng a Dloclalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 On an .. ppllcatlon lor DeBli'D (8� year.) . . . . . . . . . . . .. 10 On .. ppllcatlon lorD •• lgn ('l y ... r.) . . . . . . . . . . . . . . . . . .. 13 On application lor De.lgn (14 yearo) . . . . . . . . . . . . . . . . .. 30 Pen holder. E. VomHofe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154,98l 

CANADIAN PATENTS. 
LIST 011' PATENTS GRANTED IN CAl'rA.DA 

SEPTEMBER 21, 1874, 

3,813.-0. C. Hills and G. Oldham, Jr . •  Cnba. Allegheny 
county, N .  Y .. U.S. Improvement In curtain fixtures, 
called "HI 11 & Oldham's Cuba Curtain Fxture . "  Sept. 
21, 1874. 

3 ,SI4.-R. Adam and F. X. Desmaral • •  Ottawa, Carla­
ton county, Onto Amelioration a Is. mardere d'agraf· 
fer les feutlles d e  metal recouvrant lca tottures, 
"L'agraft'e amelioree d'Adam & DesmaraiS pour tot· 
ture en metal." (Improvements in the manner of 
making joints In sheet metal roollog.) Sep t .  21, 1874. 

S.815 . - T .  I. Browne, Inverness , Megantic county, P .  Q. 
Improvements on ra.U way car couplings, called ' ·Tho· 
ml),!!\ I .  Browne's RaHway Car SeJf·Coupl1ngs . "  Sept . 
21 . 1871 . 

3,816. -J. ConoUy and E .  W. Benjamin, Yarker township . 
Camden, Lennox, and Addington coul1t1es , Ont. Im· 
provement in the lever and 1n the working of the lever 
on tue axles of gang plows, called hConolly & Ben· 
j amin's Improvement tn the Lever and tn the WorK� 
lug o f  the Lever upon the Axles of the Gang Plow." 
Sept. 21, 1874. 

3,817 .-E. E. Patrlc, Springfield. C larke county , 0 . •  U. S .  
Reissue o f  extenston 2,278, called "Improvement on 
Grain and Seed Dr11 l . "  Sept .  21,  1874. 

3,818.-A. O. Denio and G. G. Lobdell. Wilmington, 
Newcl:\,stle county. Delaware, U . S .  Improvements on 
locomotive and other boners and on fUrnaces for tbe 
same, called "Denio's Locomotive BotIer and Fur· 
nace." Sept. 21 , 1874 . 

3)8 l9 .-1.  H. Cooper, Rotberby, Leicester county, T. A. 
W. Clarke , A. H. ]loill sthorpe • •  nd 1<:. Corah. all of 
Lelcester,Le1cester county, England. Improvements 
on knitting machines , called "Cooper & Co. 'a Im� 
proved Knitting Machine." Sept. 21, 1874 . 

Bacll PaKe - - - - - • • 81.00 a line. 
Inside PaKe - - - - - - - "G cents a line. 

Enoravin08 may heaa aa1lertt8emenU/ at tne 8ame rate per 

line, by measurement, as the letter pres8. Advertisemenl R 
mU8t be receivea at publication otftce as early as Fricla� 
�orning to appear in nezt i88ue. 

SOIENCE � : R � �':oLB'�! 
tl'acbea How to Live, on HygienIc Prtnc1 p leQ , 

only $2 80 year ; S luglij Number, 20 c t s .  " On TI'ia)" 
T il r e e  Mouths for 2ii Cents. Address S. H .  WELLS. 
Pubiisb er, 389 Broadway, New ¥or.lr. 
-6AJ3'SAGECUTTER AND-VEGE l'AjfLE-SLICE R:-\.Jl\\:::. ����

5
t
,
\2�,p���!

, 
y���. J. LUSHER, 

" mO"��tI� mC!0INDDS '� OF MIGHTY .w. _ .:.-

FOR SALE-A � U N F I N lSHED IhON, 
. TWIN S 8REW STEAM VESSEL, havtng do ubi. bottom and wa.ter·t1gnt comps.rtments . 

Length between Perpendlcula,rs . . . . . . . . .  390 feet. 
Breadth of Beam. . . . . . . . . . . . . . . . . . . . . . . . 
Del" h to M.ln Deck . . . . . . . . . . .  . . . . . . . .  . .  
vl.placement a t  22 feet rlraught . . . . . . .  . .  
Are� o f  Midship Section . . . . . . . . . . . . . . . . .  . .  
Number o f  Transverse Blllkheads . . • . . . .  

BNGINES. 

Two plt1 rs, each pair drl ving one Screw. 
Diameter of Steam Cylinder . . . . . .  . .  

Stroke o t  Piston . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

45 
�4 " .. 

6,000 ton"8 .  
S9C ' q  i\ . 

n Inche ••  
45 

Surface Condensers, area . . . . . . . . . . . . . . . . .  1 2 ,560 s q .  t t .  
SOhEWS. 

Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pitch . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  . .  
Number o f  BI.de . . . . . . . . . . . . . . . . . . . . . . . .  . .  BOILERS. 

27 
3 

Ten tn numoer ; Ordinary Hortzontal .!fIre 
Tuhular Type . 

feet 

Total Heatlnl< Surface . . . . . . . . . .  �8.000 .q . It 
Grate Surface . . . . .  . . . . . . . . . . . . . . .  876 

Thls vessel was intended to be completed for the State 
��:�heJ���k a�:� ����:;:�d(m T:;t�a��:eJj���il��t�1 General GEORGE B. MaCLELLAN. U. S. A. All mate­rials, and the workmanship are gualanteed to be of the best possible desc i 1ption . The funds appropriated for the purpo.e of completing the vessel not proving sutt1c1ent, the Legislature of the State of New Jersey has dlrected ( hat a sale be made to thk�1����I���te�ov� Jg::,���i.�R����t�t��fo�� Vice· Ghancellor AMZI DODD, o t  Newark, 

Honorable MeS81'8. 'V. W. SnIPPEN, and S .  B. DOD, of HO boken , haJl�:e�naftr���te� ���:��!��C�oS:l;'HE PUROHASE OF IRON STEAMER, OR OF PARTS THEREOF," mQ,y Oe addre!ls· 
THE PHRENOLOGICAL JOURNAL FOR October ed to tbe GOVERNOR OF THE STATE OF NEW JERSEY. by 

Is fun o f  rtch readlnll. F. B. Ainsworth, t h e Pri son ;'�fO�k\h�.,W��1 f�e r:���ri�d :aty T:fe�tg�er:oeJr" n���l,1 �� RefOl mer ;  John Roach ,the S 'li p ·Bulloer; Si r Ronn- whIch time tlJPY w1l1 be pUDl1cly opened . 
dell  Pa lmer, Lord Chancel10r ot Engjand ,  with Por· dft��re�8 d���rf;t�g�B�iBih:��s�ef.a�p:�:;I����1�je��d� tra.1 t s ; The Husband'.!I M istake ; Work that except as to srmOI' and armament, may be obta,1ncd by 
Wino ; What a m  I G .. od for ? &c. Only 30 cents , or ��'a';,���;::'�d�

lther member of  the CommiSSion or tbe 
$3 a year. On Trlal 3 months for 50 cenle . Sent firtlt Permission to examine the vessel. and to 1nspect the post by S .  R. Well" 389 Broadway. New YorJr . premises, m.y be obtained (by Intending purc"asers) , n  
-$2,;")00 !l YEAR-\{ale or Female-C.nva. ser. . �EP;�"e"V)�':.:�I���gD'iln�I'i,��'r '"t�e\�!h(5�:;:��.�r;,�I,e�gg J. EA81'M ,N, �43 N .  8th St., Phi ladelphia. P.. :;��c��rg�f�ril� a�d �:��\��';,'!h"l�o ��v:��;I�t11�� 

P ATENT IM PROVE D RA MM ER, P AVE'- Inlonnatlon respecting the vessel. 
MENT  and SUlie Driver. The Block c.n be made R. H. THURSTON, 

Iro�a�i��:�t�g�ci:t����Jr{r���hehifI�������rfa�if';.�; Oonsulting Engineer to th� Commission 
in contlnual motion .  Model now on Exhlbttion at Arne. Hoboken , New Jersey, 

rtr.all Instltute, 6Srd @t . and 80 ave .. New York:. Patent United States of Ame·rica. Right. for Sale . . I O S N  PORTH, 269 Grand st . , N .  Y .  , , .  . A CHEAP MUCIL a.lf E, for Pasti ng Labels 

M a.NU FACTURERS and Capitalists wIll and U S Revenue Stamp. on Beer Barre l8. Se�ars 
� ftud 1t to the1r interest to 1nv9st1gllte a new 1nven· 'tobacco, &c., for Trunks, BOuKblDder� anu ttn cans tor 
;�O:���fi�:�1r�n �3Jlr���r��.s�!6:��ej�n�.r�'X� �s:dl�� I ��B-�:�� rN�eillDI Wo �,I�sa uF��:�� �t�?� ::!ey �lK �. SuperIOr St . •  Cleveland, O. 

BY S. G. HENRY & CO. 
ASSIGNEE'S SALE IN BANKRUPTCY OF THE REAL AND PERSONAL PROPERTY OF THE LOUISVILLE STEA.M rOWER COMPaNY . 

Wednesday, Octobe1' 14, 187'4. 

btnsk�����ye;1�{ ��;f��iSri�lf� �;���oPl'h':f���g�r��d: der, ('ommenctng a.t 10 o'cYock. A.M. of Wednesday, OCto· ber 14 , 18i4, UPOu the premIses, northwest corner of Sev· f.nth alj ,.l  Dumesntl sts., Loullolvt l Ie .  Kv ., a lot of groulld 235 te ,'t front by 156)i feet deep to a 20·\00t a l ley. toge­thtr wtth the lmprovemelits, consist.Ing of substantIal brick buHdiog, 5Px160 fee l ,  wlth engtn� loom and otuer DUllo tngil attaclled, and the f>ngtne ,  boller. machinery and fixture s of tile eSlabltsbment, aU in complete order and ready for runn1ng. Tbe oroperty has bf'en used as a IDanufac l Ory of hot. pressed nuts : the en;Jine (12x24 inch cylinder ; I s  nearly new, having been used lee .. tnan SIX months ; the bO I l er 18 of the best Tennessee trOD and 8S good as new. There are 4 nut machlnee . latlJe, planer. 
4 bhckflmltn forges, 3 11nes of shalUnjZ, water pi pes con· 
rset��e:n!lt�a��!g1�g8����r:: oI1fu�:8il��1tu�!�Oa�����nh other personal property 8S ls usually found in S.ilops of thiS kind. l'xRMs.-On rps.l estate B n d  ftxtures, bonds for equal paymen ts at 6, 12, 18, and 24 moutns, bearing tnteres G  at 
�tc�r�epnatyin��i� a8�r�:r�%�:f���tte���,16��J:!�t�oe3a;� (except tor sums o f $QO and under, w h Ich shall Oe cash) , wlth. approved security a:ad lUre Interest . The properTy can De examined at any time by call1ng upon the uDllerslllned. . 

STEPHRN E. JONES, A •• lgnee .  

BOOKS F O R  SELF-INSTRUCT ION OF 
D RAFTSMEN AND  OTHERS, ana for PRI<;PAR­A fORY AND OTHER SCLENTlFFJ SCHOOLS, with ample dueCt1011S and examples for practtce . 

1 .  WARREN'S DRAFTINJ INSTRUMENTS A N D  OPE ­RATlONS. 1 VOl . .  12mo. Cloth. Cuts and Plate' . .  $ 1 . 25 
2. W£�J;.�I�;;S ••  in�O��c�����f ��j�.rr:,Ns�;uc��·re���':.� 

����!�lc�ttpe��;�gtf:e������1QT��h�ab��a�lJ1�:I�� Ing Plate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .50 
3. WARREN'S pr;RSPECTlVE OF FORMS AND SHAD· OWS. 12m o .  Cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $I . 00 
4. WARREN'S ELEMENTS OF MACHINE CONSTRUC­TION AND DR" WING. containing PKINC1PLES, a. well as RUL�S, and a great varlety of useful EXIi,m· pies. 2 vol, . Text 8vo. Plates 4to . Cloth . . . . . . '7.50 

PUhllshed and for ,ale by JOHN WILEY & SON. 
15 ASTOR PLACE, NEW YORK. 

Todd & Rafferty Machine Co. . MAN UFACTUBEBS OF The celeorated Greene Variable Cut-Off Engtne ; Lowe'. Patent Tuhular and Flue BOllero,; Plain SIlue Valve Sta· tI","ary. HOisting, and Portahle ",nglneB. Boller. 01 all ([Ind.. Steam PUmp •• Mill Gearing, Shaftlng &0. ' Silk, 
Tow, Oakum, BMglnl,' ROP'i.!:Flax, and Heml. Macb\nery. 
�:.n¥o��� �\�r ".r�d.�-r.�� Gt�%�c;.u�N s��;.�:f���; Sturtevant Blowers ; and DUferentlal hlley·Blocl ... 
;�:n?p��iJt��N��BWtIBlln� BBW YORK. 

ALCOTT LATHEi!, for Hroom, Rake, and 
Hoe Handles. S. C. RILLS. 5100urtlandt St .. N. Y 

1U' ASON'S PAT'T FRICTION CLUTCHES 1'.1. are maBuf.ctured by Volney W. Mason & Co. Providence. R. I.  Agents. L. B. BHOOKS, 60 CllJl street . 
New York ; TAPLIN. RICE & CO. A �ron ( It. l O .  

AGENTS WANTED. 
nIen or women. $34 a week . Proof furnished. Business plea�antand honor­� able With no risks. A x6 page circular . andValuable Samples free. Jlfiij"'A post:al-���:I'-'��' card on which to send your address 

.i �� costs but one cent Write at once to .y F. M. REED. 8TH ST., NEW YORK. 

�TOM�r�ma�� !E�GAI�!.��n��!�y · �DERRICKS & TRAVELLERS, 
THOMAS ROSfi\, Rutland, Vt. 

Cooper's Engine & Mill Works, 
MANUF ACTUBERS 011' 

First-Class Stationary En[incs, 
Flr.t - With single .!lde valve cut-off by lap at " 

8econd-W���o
l�':iexed cnt·off valTe. arranged to clo •• 

Third - St���ra���\�.1 �t.;IY:3ers, Iltted with paten' 
antomatic cut-oa Talve gear and governor, 
�:::3n����et���e:.n grlb�o �aCieals8e:.����; 
IrDm 1 ton coal. 

PORTABJ,E E N G I N ES, of 8, 10, 20. and 215 
Horae Power. > IM��<£,/J> ANHt�n�¥iN�?UYLINGS. FOUNTAIN 

FRENCH BHRR SPRING GRIST MILLS AND BOLT· 
ING APPARATUS.  CiRCULAR SAW MILLS A N D  FIXTURES, BOILERS" 
MILl. MACHIN"RY, C�STINGS, ETC. 

..... State wbat I. wanted and Clrculan free. 
Addre.s ln Inll 

fa THE JOHN' OOOPER llNGINE Jl'F' G CO •• ..., }fount Vernon. O� 
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BAIRD' S 

FOR PRACTICAL MEN. 
--0--

My new, revised and enlarged Catalogue of PRACT.I� CAL AND SCIENTlnC BOOKS-96 pages, 8VO.-WIIl 
be seut, free of postage , to ally Olle who will favor me 
with his address. 

HENRY CAREY BAIRD. 
INDUSTRIAL PUBLISHER, 

406 WALNUT STREET. Philadelphia. 
--:0:--

Electro-Metallurgy, 
Moulding, Founding & 

Metallic Alloys. 
- --0 , ---

Galvano -PlastlC Manipulations : 
A Pract,ical Guidn for the Gold and Silver Electroplater 

and r,he Galvanopla.stlc 0Derator ; wlth U7 Flgures in 
the Text. Trans l ated from the fl"'reDch of Alfred R08£'­
leur, C h em1st ,  Pro feRsor 0 1'  Ga lvano plastic Art . By 
A. A.  F'� squer .  Chemist an d Engineer [n ODe large 
volume, S V Q "  493 page s .  Price $6.00. By mailfree Of p08ta·ge. 
UW- This Is tIl e very best treati se on Electro·Metal · 

lurgv ever published In the EngliSh Language . 

The Practical Metal Workers' 
Assistant : 

Comprifling Metallurgic Chemistry ; the Arts of Work­
i ng ,-\ 1 l 1\leta l.H an d i\.tlOVR ; Forgtng- of Iron and Steel : 
Ha.rdf'ntng and .J..'.emperfng j .Mrlt lnJ!:' and Mix1ng j Cast· 
tug' and � QU fl!1tng j Works in Sheet .Metal ; the Pro­
cesses Depcad ent on the Ducttl1ty of the Metals ; So]· 
(lering j at .. d the most Improved Processes and Tools 
employed bv  l\1cta,l Workers .  With the Appltcation of 
the Art of Electro-Metallurgy to  l\lallutactur1ng Pro­
cesses ; collected from Original Souree�, and from the 
Works o f  HoltzltPtfel , Bergero ' i .  Leupo)d ,  Plum1f�r, )\l apIer , Scoffern. Clay, Faaba1rn , and o thers . By 
Oliver Byrne .  A new, revi sed , and 1mproved ed ttjoD ,  
to WhlC1l 1 s  added an Al>Pendlx, contalni ng  the Manu­
facture of Hu�sian Sheet Iron.  By Jobu Percy .  M.D. ,  
j't ' . R .  S .  The Manufacture of Mall eable Iron Castfn�s ,  
ana Impro v ements tn Bessemer Stee l .  Bv A. A. Fes ­
quet ,  Cneml s r, and Engineer .  Wlth over S ix Hundred 
E u gravi n g s ,  lllusttatlllg' every Branch 01  the Sub-
J e c l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $7.00 

The Moula.er and Founder's 
Pocket Guide : 

A Treatise on Moulding aun FOMnding in Green Sand, 
Dry SlI.nd, Loam,  and Cement ; the Mouldmg of Ma­
c u l n e  Frame ... , Mtll Gear. Hol low Work, OrD amentS , 
'frinkets ,  Be l l s ,  and Statues ; Descriptlon of Mou lds  
for  IroD, Bronze. Brass, and uther Meta l s ; Plaster o f  
Pd.ris .  Sul phur, Wax. ana other ar t icles coromonly used 
in Cllstln g ; the Constructi on of MeltlBg (l'urmtCes .tbe 
MeI ring and j1'oundlng of Metals ; the Composi tion of 
Allf)Ys and tlle1r i\ a r,Ure. With an Appendix CO!J ta in ­
hlg Hectipts lor Alloys .  Bronze, Varll1 shes and Colon 
tor Cas tlngs j s.lso, l'ables on the dtrength anfi other 
qualitIes v f  Cast M etals. By frederick Overman, 
M l n1ng Englllee l', Author of  . i  The Mauufac (;ure of 
Iron ,. Wich Vorty·two Illustrations. 12mo . . . . .  $ 1 . 50 

The Practical Brass and Iron 
Founder's Guide. 
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Rei.uy, �-eane & Coo 's Penn Works. Pniladelphia . J!'lftb 
ed1tion, revl sed, Wlth J:£XLoDslve additIons .  In one 
volume. 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2 .25 

Metallic Alloys : 
B��!p�r�f:i.tig��r

G�l��;a
tr� lt?o�� 8o

h
inr::��ili��

d
a��U!��1 Tran�lated from t he  French of A. Guettler, EngIneer and Director of FouneJrlee, A-uthor of h La jfOnderle en ,France," etc. , etc. By A A Fesqnet, Chemist and Engineer. In one volume, 12mo . . . . . . . . . . . . . . . . . . . .  $3.00 

� The alJovL. or any of my Books , sent by maH, free of postage. at t , l e  publication pnces. ';\,' new ana enlarg-ea CATALOGUE OF PRACTICAL AND SlJlENl'IFIC BOORS-96 pages. 8vo.-sent free. to any one who will furnl'sh hIs ada.reS8. 
HENRY CAREY BAIRD, 

INDUSTRIAL PUBUSHER, 
4011 WALNUT STREET. Philadelphia . 

WE",T O N ' ", C E N T R I F UGA L M A C H I NE S .  l' or Sale, SeVerh.l uf til e � bove 1 11 tlrst rate oraer used a few moutlis in  a Sugar Refinery now out of fje;vlCe . Apply, by le Iter. to eitner T E llO .  A. H AVEMIiYER 9B Wall St . , New York. or M !,;SSRS. HAltRBO N HAVE· MEYER & CO., Phlladelphta, Pa . . , 

S·t I]� 'N('IJ ])I]� S' l"or cuttIng buslnesl 
. ' J  � ,1 ) 

, , � � Stenclls,all sizes. Alse 
"" , ..  - .j complete OUTFITS for Clothing 
�:�;;:� f���l ��yt2��8�

s
'd:

l
.
t
llsii:J

c
fol��t.50�� "�d 

lamples to S.M .SPENCER.ll�HanOver St • •  Boston 11<1 ass . 

PATENTS F. T. H. RAMSDEN, Hryan Block, 
Sold a nd ChIcago. !II. Mechanical Engineer and 

In troduced. l\ll'!llufacturers' Agent . 

"EDEOGRAPHY " A  � �w book 'on the �rt of 
• Wntmg by Sound ; a com, 

"tete system of Phonetic Short Hand-the shortest, most sim ple, 
easy, and comprehensive, enabling any one, in a short time, to report 
trials, speeches, !:;ermon s,  &0. The Lord's Prayer i s  written with 
torty·nine strokes of the pen, and 14-0 words per minute. The unem· 
ployed should learn t.hJs art, Price, by mail, 50 Cts. Agents wanted, 
Address T. W. j<�VANS & CO. ,  139 S .  Seventh Street. Phlla •• Pa. 

OTI' S� SAFETY HOISTING 

Machinery. 
NO. 34S BROfJ'J!� U-R�olk. {JO •. 

J dmtific �mtricau. 

H A S  N O  EQUAL F O R  VARI ETY,  QU �LITY,. A � D  .EC O N O M Y  � F I TS W O � K :  
Will do all kinds o f  jointing, Square or Bevel i Squ!u:mg ; l)l.a�ln

.
g 8trau�ht

. 
:tnd :lut of W!n�, Par�lle� If Tape� ! 

Straight, Circular, anrl }� lliptrcal MO.lding i Panel.-H.:usm� ; Galn�ng ; Plow!ug ! Ra.hb.ettl.ng, . COrn?rlll� '
R 

eveJ ! n g : 
Tongneing j Groovi n g ;  H u n d -Matchm g ; Smootlllug i ThlCknessmg ; Beadmg I Flntmg , ChamfeIlllg , onn lllg I 
.N osing j Sawing ; Borin g ; Routing, etc .• etc.  

JlORIZONTAL AND lfPRIGJlT RORING MACInNES, SUPERIOR TO ANY IN USE. 

PLANIN G AND JtCA 1'CHING MA CHINES, and other Wood-working Machinery. 

Send for Catal()gll!),_���i�t_, __ B�_l!'!�ARGEDANT &; CO., Hamilton, Ohio. 

Sturtevant Blowers .. 

2 37 
E. M. itA YO'S PAT. BOLT CUTTER. 

IJIf"Send for Illustrated CIrcular, CinCinnati, Ohio . 

G LA SS MOULDfi for Fruit Jars, Lamps. 
7 Bottles, Ink Stands,etc"made b

J 
H.BROOKE 

l�rn
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O
l�i Ja�!�b:�lll �:���! ��OUld Yo ��f. an

y 
pr PARTIOULAR ATTBNTION paId to MOULDS for 

INVENTORS . Send model or dr&W1ng : IEclo.e stamp . 

RICH..ARDSON, MERIAM " CO. 
Manufacturers of the l .. test Improved Patent Dan· 

els' .. nd Woodworth Planing Machines, Matching, Sash 
tfu�I���r�ro�1��n���8�y��lB:fc�����'a��Ift�: X:iv 
Arbors, Scroll Saws

'w
Ra.!lway, Cut-off, and Rlp·saw Ma· 

g¥���lk:tf.k�f a�ood�grlt��
I
��c��:;;: 

a
&�t:!:,"
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.nd price Usts lent on appUcatlon. MannfactOTY, �or 
cester. Mal •• Warehouse un LIberty st. New Yorl<. 17 

Of e'1er1' else and deSCription con8tantly on Qann BLAKE'S PATENT A Set of 1 2  Steel Lathe Dogs, 
Stone and Ore Breaker Fr.?m � t0 4 1'1,ch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $17 . 30 

to 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 8 .00 
::c�!ru�s,jh�e;,j

s
"''iiii;;;t"'lif,�;.: 

sub.tances to Iron, from % to 2 Inch . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  $ 6 . 50 
!! o-;;�;;;:.,.,-;,�;�k�;t;;nd of " I i  H to 4 " • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  $15.00 -.,'T�.-li-".;,li�ir;,ii' 

... 
li�r.i &c. 1 Set of Steel Clamps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $12.50 

THE .JOHN HARD ICK 
Niagara Steam Pump. 

HUBBARD & ALLER, Brooklyn, N .Y. 

PUNCHING 
AND 

DROP PRESSES, 
For the Be.� and VIle!J.lJ­•• t Address THE STI.L.BI 
& PARKER PRESS CO . 
MIDDL1ITOWN. CoNN. 

WOOD-WORKING MACHINERY GEN­
erally. 8pec1&ltlel, Woodworth Planerland l\Ich· 

ard.on'. r .. tent Improved Tenon Machines, 
Central, corner Union st", Woroolter .... M ..... 

WlTHERl'l x RUaa & .. ICHARD80N. 

� e:. 0 �20 per day .. t home. Terms Free. Address 
�t.I ... � aBO. STINSON & Co., Portland, Maine . 

: �I� "f IlII1 � __ i W R O U G H T 
1 I R O N  . 

! . I#J£'A MS & G 1/ilIJI;R S 

A FORTUNE FOR ALL In tbe Rubber Stamp 
Busmess. Address DORMAN'S 

STENCIl. AND STA)[P WORKS. Baltimore, Md. 

P ATE N T  COMBINED LOOKING GLASS 
and Phfitographlc Frame for Sale, e1ther the entire 

U nl ted States or terr1t8ry to sutt purchasers, or gIven 
on royalty. Wlll sel] on sight . For further lnlormatlon. 
addresFl I .  N SH A..T fO. N ewport. Perry Co . , Pa .  

O VER 7, 000 IN USE. 
BLAKE'S STEAM PUMP 

Send for catalogue . GEO. F. BLAKE M'F'G CO . 
Boston. New York-Chicago. Ill . 

-L""'OR LEGAL ADVICE CONCERNING ..f' Infringements and Patent. consult R. B. McMAS· 
TER, Counsellor at Law. 9& 11 Nassau st., Room 26, New 
York. Counsellor and Advocate In Patent Cases. 

BANKRUPT'S SALE OF HORIZON'rAL 

hand 
a
l��c;:f�f���

1 ����� ����1�r ����l�:;o;. �nd secon
d 

THE Y�LE IRON WORKS, New Haven , Conn. 

F1HST CLASS STATION A RY ENGINES 
a11 stzp,s-Cast Steel CyJinders, Rods an d St.raps .  

F inest  Vertical and Portab le Engin es. 3 to 2 5  H.P. Ad 
dress BLOOMINGTON lROll[ WORKS, Bloomlngton.l l l  $4F75 A MON1H 1' 0  AGENfS. Addres. C .  1>1-

I LININGTON & BRO . •  New York or Chtr.sIZ'O: 

" The Best is Always the Cheapest. " 

THE BAXTER STEAM ENGINE 
(AS MADE BY COLT'S ARMS CO.) 

is perfecI In mechanism. All parts duplicated. Is s.fe against Fire and Explosion . 
Is most economical in space and fuel Of any known motor. Over 1,000 now 1n nse. 
Guaranteed in all poInts. For CirCUlars, Tedtlmonlal. , and Price· list. addre's 

WM. D. RUSSELL, 
18 Park Place, New York. 

OffiC. of the B axter Steam E n gIne Co. 

NEW " IMPROVKlJ .t' A.'l''.I'EH.l'I o,-OOA 
CI!IINIST8' TOOLS-all Sizes-at low prices. 

ll!. HO O l.oD. 97 to I t S N . J .  R. R. Ave .. Newark. N • •  l $77 A WEEK to Male and Female Agen ts, In tb elr 
local ity. Costs NOl'HfNG to try 1 1 .  PartIculars 
FREE. P .  O. VlCKERY & CO. ,  Augusta, Me . 

SHINGLE & B ARREL MACHINERY 
EVART'S IMP. HEADING AND SHINGLE SAW. 

STA VE CUTTERS, JOINTERS. EQUALIZERS. AND 
HEADING TURNERS. 

.BAILEY GAUG],; LATHE-For turnIng all kInds han 
dies ana lJabinet work. Simplest and best In use. We 
manutacture a full Une of Wood and Ir@n Working 
Machinery, Steam EngInes, &c. Address 

T .  R. BAILEY & VAIL, Lockport, N. Y. 

A DRV!��[tE�sdo��f,dp��eft;r���e�ll�gr� ft:?lie1; 
::�;::���!:{ :;;g ��1:a"t�f:f��1�

0
:��1�
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MAGNETS-Permanent Steel ltagnets 
of any form or size, made to order by F. C. BEACH 
& CO., 263 Broadway, New York. Makers of the eel· 
ebrated Tom Thnmb and Miniature Telegraph lnstru· 
m�nts. 

�-1-0'.:c-t:--o-$:--1-:-;O:--O;:-:::O-1;-n-v-es-:-te--;d-:-ln-;Stoc.kS & GOld PaY. 
� 200 per eent a month . Send for 
particulars . TUMBRIDGB & Co.,Bankers,2 Wall St. ,N. Y 

MACHINERY l'(E W aDd :ld-HAND •• � lend forC!rcular. Cll .... PLACB . 
, .. CO. 110 Vesey It •• New York. 

The publ1sherB of the SOIEN'l'IFIC AMERIOAN have 
acted as solicitors of patents In the UnIted States and 
foreIgn countr1es for more than a quarter of 8 cen, 
tury. More than FIFTY THOUSAND Inventors have 
availed themselves of their serVIces. All patents se· 
cured through this agency receive a special notice In the 
SOIBNTIFIO AMBRIOAN, which frequently attracts pnr. 
chasers for the patent • 
Inventions examlned, and adVIce 8S to patentab!llty free 
Patents obtained In the bost manner, and with as 11t. 

tIe delay .. s possible. 
Caveats prepared from either model or draWings, and 

Illed In the Patent Office at short notIce. 
Special examinations as to the patentab!1!ty of Inven· 

tlons made, at the Patent Office, on receillt of model or 
drawing and descriptIon ; cost for this search and reo 
port , $5. 

Trade Marks.-The necessary papers for secnrlnp 
protection to manu.facturer8 and merchants tn this 
country anEl abroad are prepared at th1s o1fice . 

DesIgn Patents, for protecting artIsts and aeslgners 
of any new ornaments. work. are qujckly and cheaply 
obtaIned through this offic�. 

Copyrights obtained. 
Foreign Patents are solicited In all conntrle. Where 

patent laws exist. Pamphlets, containing tile cost and 
full particulars, mailed on application. 

Canada Patent •.  -Canada Is one of the beot countrle. 
for patents. The cost depends npon the length of time 
for which a patent Is desired. Full particulars by mall 
on application . 

We Illall be happy to confer with Inventors, examine 
heir moaels and drawings, and advise with them as to 

obtaining patents without consultation fee. Every 
!rInd of Information pertaining to patents, at home or 
abroad cheerfnlly given. 

Send for pamplll.t, 1l0pageB, containing laws and full 
directions tor obtaining patent.. Address 

MUNN & CO .. 
Publishers SCIENTIFIC AlIIERICAN 

37' P�rk Row. N. Y. 
lSBAJlOB OFFIOl<-{Jorne.. F and 7'tll !!Itr ... , .. 

W"slllnl!"ton, D. C. 

" " Iron " • • • . • • • • • • • • • • • . • . • . • • • • • • • • • • • • • .  $10.00 
Expanding Mandrels taking anything from " to 4 

inches, &c. 
Send to C. W .  LR COUNT, Sauth Norwalk. Conn. 

for Clrcnlar. 
HUSSEY'S NATIONAL 

Cotta[e Architecture . 
�:iie 

a
B�a �;ifi��!�de��¥:il� f��i�A 

Styles of low·priced Houses, with 
Speclficatfons and Cost. JU8f Pub !ished. Royal quarto. Post·pald ,  $6.  

WOODWARD'S I J ,OOO WORKiNG DRAWINGS 

N A TION AL � Plans, Details, 

A.RCHITECT J Speclllcations & Estimates 
TWELVE DOLLARS) post· 

paid. 
MONCKTON'S NA TIONAL ( Six Dollars. post 

STAIR-BUU.D .I!:R. 5 paid. 
1lI0N CKTON'S N A TIONAL ( iSix Dollars. po .. � 
CARP.I!:NTER ·& JOINER. 5 paid. 

ORANGE J UDD C O  .. �4:i Broadway, N. Y 
Th .. American 'I.'urblne Water 

Whee), 
f1teo"r

e
o��b j�£��1rgc

a
��s��b�

It
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Emerson, showing the following use­
ful ellect of the power of the water 
ut!l!zed, being the highest results ev· 
er known . 

Percentage of Part Gate : )(, 50.08 ;  
�p�i��h�o�8�0�'�a� ; Md�:90· 
A full �ort may be 0 btalned of r.r.,0Y>tln. LLS I< TEMPLE, Day· 

.""-J.:I.).J:\I u .... .il. AJ.' "", .o.<1.1U.1..>::u... ;n.A.U.l:I.I..L't .l!<Jlo .1 , ­U Improved LaW'I Patent !lklagle and HeadIng Ma· 
Clllne� simplest and ]>est In use. Also Shingle Heading 
and "Lave JOinters, Stave EquaUzers, HeadIng PI .. nera, 
TUrnen, l<c. Address TREVOR I< Co. Lockport, N. Y. 

PORTABLE STEAM ENGINES, COMBIN· 
Ing the maxlmum of e1Ilcleney, dllrab!l!ty and eeon. 

omy, With the minimum of weight and price. They &ore 
widely and favorably !mown, more than 1.000 being In 
nso. All warranted s&tlsfactory or no sale. Descriptive 
circular. Be¥i& J�IH'.II�JX>:8i.E"\-d�6�s Lawrence, II ..... 

IRON BRIDGES-CLARKE, REEVES & CO" 
PH<ENIXVILLE BRIDGE WORKS. Office, UO Wal­

nnt Street, Phn .. delphla Po.. 
Specialties-Accurate WOrkmanShlp-Plloonlx columns 

-Use of double refined Iron .  No welds . All work 
�8�=tr��e&

h
llgJ�
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r
.;':'re���p\Oof¥J��i1s.
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FLUORSPAR, FELSPAR, Soluble Glass 
TungRt&t.e, Asbestos .  Silex, ZIlfi"re, Nickel salts and 

Anode� ,  FJuorlc ACid ,  a.nd all rare metals for sale by 
L. FEUC IiTWANGER &; CO., 180 Fulton St .'. N ew York 

ANOTHER GHANGE 
}'ljfth and Last Gift UOllcert 

IN AID OF THE 

Pu b l i c  L i b r a ry  o f  K e n t u c k y  
POSTPONED TO 

November 30, 1874 
DRAWING CERTAIN AT THAT DATE. 

LIST OF GIFTS. 
One Grand Cash Gift . . . . . . . . . . .  o o . . . . . . . .  $2iiO, 000 
One Grand Cash Gift . . . . . . . . . . . . . . . . . . . . .  1 00,000 
One Grand Cash Gift . . . . . . . . . . . . . . . . . . . .  7 ii , 0 0 0  
One Hrand C a s h  Gift . . . . . . . . . . . . .  . . . . . . .  1)0, 0 0 0  
One Grand C a s b  Gitt . . . . . . . . . . . . . . . . . . . . .  2:i,OOO 

:i Cash Gifts, $20,000 ench . . .. 1 00,000 
1 0  Cash HUts, 1 4. 0 00 each . . .  140,000 
1 ii  Cash HUts, 10,000 each , • • •  1iiO.OOO 
20 Cash Gifts. ii,OOO e ... ch . . • •  1 00,000 
2ii Cash Hitt., 4,000 each . . . .  1 00.000 
30 Cash Gilts. 3,000 each . . .  90,000 
:i O  Cash Gifts, �, O O O  each . .  1 0 0 , 0 0 0  

1 0 0  C a s h  Gift .. , 1 , 0 0 0  each . . .  1 0 0, 0 0 0  
240 C as h Gifts, :i00 each . . . 1 20 . 0 0 0 
iiO O  Cash Gifts. 1 0 0  each . . . iiO,OOO 

19,000 Cash Gifts, iiO each . . . .  9iiO, O O O  

GrandTotal,20, 00 0 Gifts,all ca.h,�, :i O O , O O O  
PR.CE OF T.CKETS. 

Whole Ticket. $ 5 0  00 
Halve. . 2 5  0 0  
Tenth., or each Coupon 5 00 
1 1  Whole Tickets Cor 5 0 0  0 0  
2 2 Jt  Tickets Cor . 1 , 000 0 0  

For Tickets o r  nformatlon. Address 
THO. E. BRAMLETTE, 

Agent and Manager. 
Public Library Building, Loulsv!1le ,  Ky 

or THOMAS H. UAYS & CO .  
609 Broadway, N .  Y 

© 1874 SCIENTIFIC AMERICAN, INC



J citutifit jmtritau. 
3�vmi'mtm�. 

- -Pn¥.!i:P/::::�:�:-:--: -: .: '!::·-:�:CeO;::n���."'I!"n�r�in� ... 
E't(Jravin". may �ead adverti8ement8 at tile 8arne rate per 

ine. by mea8U1'.ment. a8 tile tetter preB •. Adl1ertiBernents 

mU8t be reee-tved at publication otJroe as early as Friday 

morning to appear In next issue. 

T H E  

ants' Strotchor -0-(OVER 20,000 IN USE). -0-A new and slmpl. devI ce for takIng out 
knee  forIDS and wrinkles from panta­loons .  Every gentleman , with this arti­cle . can always have hiS pants smoothly pressed and in proper shape .  No trouble, cODvenlent, sat1 sfactory, and neat. Lib­eral discount aUowed to the trade. Great 1n ducements to Agents . CIrculars free . Enclose $2 for sample . 

Dispense with Blowers and Save your Puel. 
L. B. TUPPER'S FURNACE GRATE BAR. 

P. DEL V ALLE HALSEY, 
122 Church St. , New York. 

P R A T T ' S  
A S T R A. L  

O I L . 
So construct ed 8S t o  1neure a greater area of air surface than other b ars-bence, more perfeC ti combustfon­

causing a saving of iuel and great durab111ty. No aPeratton of furnace reqUired. Send for illustrated patp.p�let . 
L. B. 'l' U P t'ER, 120 West Street, New York CIty. 

Safest and best 011 ever made-burns In any laJllp-for sale everywhere . C HAS. PRATT & CO. Established 1770. lOS Fulton street, N. Y. T A N N A T E  O F  S O D A , 
BOILER SCALE P R E V Et<TIVE-Jos . G. ROGERS & 

Archl-tects, g�e:!�1,1:���nDdYe11f.1�gh'7n� �li�st'£'oJ;;�uil�I.�I,*�rt! man & BurreJ 1 , Little ��alls, N .  Y.; Warden, McLelland 
�i;itch?lR�::�l�i&O'do�: �v����\�?e�' ��s.�vll:e'DT;£�� 

Builders, COl"supiii:iiEA. TEllS AND ALL WHO Save fuel, and supply DRY ste!llIl . Attacned to boilers 

C t I t B -Ide  or�et ln separate furnace . H.W.BULKLEY. Englneer,_ on emp a e UI Ing� 98 Llberty St .• N ew YorK, 
SU P PL I E D  WITH O f'R JoiO .  5 Pyrometers 

For testtng Ovens, Boll· 
ILLUS1'R A 'I'ED C,\. TA LOGUE • er llues, Blast furnaces. 

OF N"W & ;; rAN IJ 'RD BUOKS ON AR 'JllITECTURE, Super· heated Steam, 011 Stills. &c. CARPENTRY, AND BUILDING, Address HEN RY W. BULKLEY, On rece�t of a<ldress . . 9B LIbertv St . •  New York. 
A. J. BICKNELL & CO.,  PUBLISHERS, 

PO.R'llLA..ND CEMENT, 
From tile belt Lon�o.&��n�=���. cfi3'S��I1'. ��. A practical Treatlleon Cement furnished for � cents. 

27' Warren �t • •  New York. 

READ THIS TWICE. 

Wa  1 t h a III W a t e  h B S . 
S per EMERSONS PATENT PLANER SAWS ARE SUPERSE DING AlL OTHERS.S£NOFORONETOOTHFIlEE� 
A 'rr EMERSONS PATENT ell PPER SAWS EXPRESSLY fOR VERY HEAVYFEED AND HARD TIMBER. 
W pr.- EMERSONS PAT£NT HANCE TOOTHED SAWS. SAME PR I CE or SOLID SAWS. 
S ocr EMERSONS PATENT UNIVERSAL AND ADJUSTABLE SAW SWAGE.SENT PREPAID ON RECEIPT OF PR �) 

These celebrated Watches have'been greatly Improverl dur1ng the present year. and several new SIzes added t o  the I1st.  The stem-wl lld1ng and setting attachment can now be had wIth any grade or Size, aud all th e old eBtab� l1shed grades of key-winders are also made 8S before . AnY one who contflmplates buyfng a watch, e1ther DOW or in tb e  future, fibould Bend lor 011t" new Oel'crlDt1ve Price List. which Is now ready AND �ENT FREE. Thts descr1bes aU the Watche& ,  large aDd swall, Ladies ' 
:�� ��ri;�r�eb::tle�l?o:/·i��\\6�rln��\�tY��C�� ����i�B usefu l to every ORe. It also explalDs ln full our plan of sending t!IDgle Waltham Watchep, at low prtces , t o allY place In the Union by mail or express. with the bill to collect on delivery-with prIvi lege to the pnrchaser to open tbe packagR and examine the watch before paying, 
and with no oblIgation to tak e it unless enthely flat18-factory . Thousa nds have obta1ned 

t
enntne Waltham 

�t��h��:rt1�t�S������ W:Yi:�g� a��so�r����e�'fe�1�� heavy ca'3a� for the Paelfic tr�l de always on hand. Every 
one Should send tor a Price List , as the farther you lfve from t<ew York the more adv.ntage It Is to dfal wah us. When you wr'tf�, ple»se men tion that advert1sement was seen in The Sc entitlc American AddresB HOWARD & UO., No .  222 FHth av., t<ew York. 

B U R L E I G H  
Rock Drills and Air Compressors, 

MANUFACTURED B Y  

THE BURLEIGH ROCK DRILL co., 
)<' i t c h h u r g , M a s s .  

2 Medals at the American Institute Fair, New York ; 
2 Medals at the Mechanic's Fa'r Boston ; 2 Medals at. the V1enna ,"Xtll Dltton In Vienna. 1873 ; 2 Medals at the Hlgb· land and Agricultural Exb lbltlon In Scotland. 1873 ; 3 Medals at the Manchester and Liverpool Exhibition In Eogland . 187S. R,"ference of use in all parts of A.mer1ca and Europe Seno for pampb let <'on ta101ng fu ll de t,aHa. 

SAVE Y O UR BOILERS, il aVE IWEL, 
Save Lahor of Fireman , and 1ncrease Steaming capacity of your BoUers . Use Thomas's Fluid Tannate or Soda to remove Scale , and prevent further incrusta. tlon. It Is adapted to Steam Boilers of every descr1p· tion, Marine or Inland. It is in Barrels 500 l b . ,  " Bbls. 2;0 1 0 . ,  J4 Bbls . 1<5 lb . ,  price 1 0  cents per  lb., less t nan one t h1rd nr1ce of other preparations ,  and Supe­rior to a.ll others. Single appiLcatlons have removed Busnrls Of Scales . It saves 20 times Its cost in Fuel, and 20 ttmes its cost in Repairfl of Boilerst and gives RoUer 

its tull I!Iteaming capacity, whlCb. no incrusted BOUer can nave . it l ias been th oroughly proven in hun. areds of Boilers .  Address or�ers to 
_____ 

-:=
N
"'
.
='
S.PENCER THOMAS, Elmira, N .  Y .  

YOUNG'S SEWING MACHINE MOTOR 
An article, with engra.ving of the above Motor, ap .  vesred in The �c1eDtjftc Aruer1can of Au�ust 1 s t .  Owing to the absence from town Of the person to '" hom letters for further particulars were addressed, many cl lmmunl. cat10DS were not received. Any aesfreo lnformation can 

I>e ' ecelved by addressing C. T. CRAW1" ORD, llox 253, 
Post Olllce, Baltimore. Maryland. 

HARTFORD 
STEAM B O I LER 

Inspeotion &; Insuranoe 
COMPANY. 

W. B. FRANKLIN, V .  P't. J.  M .  ALLEN, Pres't. 
J. B. PIERCE, Sec. 

HA RTI<'OltD CONN. 

OUR COVl!]RING FOR BOILERS AND 
PIPES saves Twenty p�r Cent In Fuel . 

O U R  FELT, CEM El'<T, AND PAINT FOR 
ROOFS Is the best In the market .  
Asbe stos Peltig Co. 
__ -::-: __ ,-__ --=316 •• 322 Front St . .  N. Y 

G L A S S O I L  C U P S  
of all k l oo s .  Brass .Fl�tlDgs for steam, Watt�r. and Gas Brass Ca,l Ings Send for Catalogue . T. HOLLAND & 
CO , 62 & 64 Gold St. , New York. 

N.8.s£NO POSTAL CAROFORCIRCf/LARANOI'RIC£LIST TO EMERSON,FORD &  CO. BEAVER FA L LS.PA . � 

TOOLS, EXTRA HEAVY AND IMPROVED PATTERNS. LUCIUS W. POND. MAN UFACTU RER, 

WA RER o'd1JJ{�nJBPR·7'i'.p·ST., k Y. 
rrF'Lathes, Planers, Boring MillS, Drills and Gear Cut­

ters a Specialty. 

BO liARD US' P ATENT UNIVERSAL EC-CENTRIC MILLS-For gr1nd1ng Bones, Ores, Sand. OJd Crucibles, Fire Clay, Guanos, on Cake. Feed , CI)rn, 
�gf�s�8�1f�e��oi�:'��1�'F��:�ee��1��e�:���&�?��Sd whatever cannot be "round b[ other mills. AIS� for 
��Mlsb���';[��ls���' foas

il: ��k�'OgGf.£b d£�or�r of White and Elm Sts • .  New York . 

Riftes, Shot Gnns, Revolvers, 
ot every kind. Send stamp for Illustrated Pr1ce LIst to Great Western GUN WORK!'!. Pittsburgh, Pa. 

H OI�T1N Gc!�=:;�o., 
B A B B ITT �b1!�b '�T l�I�SJ;' 30th & Chestnut, Philadelphia 

THE OET EBRATED DIAMOND SOLID 
ItMERY WHEEL, Pat. . Emf"ry Wheel Machlnery and Automatfc Kntfe Grlnd� r8f for tbe rapid s.r d perfect grindfng' of Planer, Pl)per Cutter, and Leather Spl1tt iug Knives, man­ufactured by the AMERICAN TWIST 
DRILL Co. , Woon!<oCKf't, R 1. New C'lurch St . ,  W. S. JARBOE, Agent. 

Manufacturers. Syracuse, N. Y 
WIRE ROPB. John W. Mason & Co., 43 B, oadway, New York . 
THE R O OT 

B O I L E R  
Having Increaoed fac1lltles for manu factnrlng the ROOT WROlJGHT IRON SECTIONAL SAFETY BO ILER, wo bave been enabled to reduce thf' pri ces. and now otfer the cheapest, a8 wen 9S  the safest, most durable. a.nd most ecoLomfcal Boiler in the market. Over 1,200 in use. Send for rpdUcpd nrjce 11St and Circular. 

R O O T  S TEAM ENGINE COMPANY, Uor. 2d Av. & 28th St . . New York. 

AQUlt;:SI:! <.1 \)111\ A. hUJiiJ:h .. l , ,, t,j'b OVl'I l:S, iuanUIRctur. 
ers, Tren ton. N. J., or 117 Ltberty St . ,  New York. Wheel. and Rope for conveying power long d1.tances. Send for Clrcalar. 

HOUSTON'S PATENT 
TURBINE WATER 1II'.I'!!!!&. Sarena •• &. Ch .. a .... t. B .. "t. 

1� \�� t&O;u:to�o����et�� "llrhe8t pereentalre eve:r mown ill " reliable test and 
the hllrhe,,' aVel'RIr" r .. -
II1Ilt" ever obtained. In 
S���t;:ir��f�: Irt�V���I'i,'r� tty over all other.. Emer­I.m's full report furnlshed on 
application. Send for C1rcu. 
lar. 
¥BBRlLL .. HOUBTOl!l 

IlWl!I WORKS, BelOit, Wloeonlln. 

(OCTOBER 1 0, 1 874 
W T. V.  Carp enter . A dve!tI.l n ll  Agent . Add r 

BOA 773. New York city. 
C .  RENRY RALL & CO "  20 Cortlandt St . N.Y.Clty 

THE PULSOMETER 
The Simplest, most durable and ell:ectlve 

BTEAM PUMP now In nse. Will pnmp gritty 
or muddy water without wear or Injury to 
It. part.. It cannot get out st order. 

B r a n c h  D .. p o t . , 
11 Pemberton Square, Boston, MaSH. 1327 Market St .• PhHadelphla, Pa. 
���gl��;i::�'ii���IWo��\.ew Orleano. �11 & 81S Nort,b Second St .. St. Lonls. Mo. 

l\ /[ ANGANESE OF HIGH GRADE-Crvs-II talli zed, lump, powder,and jlranu ]ated for Varnish, L1nseed Oil, stepl, Glal"P }\fakers and Chtm1sts, at low prlcrs, by L. FEUCHTWANGJ;;R, 180 Fulton St . ,N .  Y .  'E- NGINES AND BOILERS, New and Sec-
ond Hand, Portable and Stationary . For descr1p. 

tlon . address GOODWIN & WHITE, Oil City, Pa. 
2HE HEALD & SISOO 

Patent Centrifu�al Pumps, 
VERTICAL & HolilZONTAL. 

l!'tr8t Premiums at New Orleans, CinCinnati, and New York. " Medal OJ Speeiat AUlard," AmerIcan InstI tute, 1872. Perfect satisfaction guara,nteed. The cheapest, most durable, ¥oPular I),nd successful Pump known, for Paper 
���e�um��n��h C�::ir��
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Stationary and Portable . to 60 H.  P . .  l, ePt In Stach ; also, Circula.r Saw Mi l l s  and  Powf'r Hammers . ERIE CITY IRON WORKS. EMe, Pa . 

K IDDER'fi! PASTILE8-A Sure Relief for 
A.thma. STOWET�L & co. Charlestown . Mass. 

GREATEST I.N VEN TION of the AeE. 
ELECTRIC & VAPOR CHAIR. 
rl�:� :;n,,�r���lh a�. 
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n ���;����et��; ���: matlsm and sciatica. No physician should be wlthont one .  Send for circular. C. R. TOWNSEND. SOLE AGENT, 
Medical Institute, 168 Cumberland St., BrOOklyn, N. Y. 

PORTLAND CEMENT 

Ma c h i n i st s '  
TOOLS, 

OP ALL KINDS, 
ADDRESS ; 

N.Y.Steam Engine Co 
98 Chambers St, 

NlIiW YOBE 

JIG SAWS, by the I!rOS8 or dozen, made to order, by A. COATS, lOB Hester St., N .  Y. Send for a dozen . 
F O R S A L E . 

One small Stesmboat and one St eam Yacht, cheap for Cash ,  or would exchangp. for MaCh 1 o e ry. Address ISAAC H .  SHEARMAN , 132 North 3rd St. , Phlla : , Pa: 
Boston, New York, 
13&15 Custom Honse st. 30 Gold St. 

Chicago, 

146 Lake S t .  

HUSSEY, WELLS & CO. ,  
OFFICE AND WORKS, PENN AVENUE & 17TH S T  . •  

PITTSBTJRGH, PA., 
Manufactur""s of all descriptions of 

CAST STEEL, 
Includ1ng Ihe .. Granite" brand for Edge Tools. 

Particular attention g1ven to , the manufactnre of 
C A ST STEEL TEETH, 

��r�n!r���l��ftt�� ��\�l;, �,teThE��1t Ig� 'rii'���f��: 
tnred under the SIMONDS and FERSON Pateu ts ,  rc· 
cently purchased, by whtch process perfect uni t orImty 
of shape and super10r excellence 01 temper are at�  
talned. 

fdNS 
Of the moot 
cation to TrJ .treet, 2tl and 

TURBINE 

Water Wheels. 
More than foar thnes a s  

many of James LefteJ's 1m· 
proved Double Turbine Wa­ter Wheels In operation than 
any other kind .  24 sizes made, rallging from 5� to 
96 inches dIameter, under he"ds from 1 to 240 feet. Successful for every pur· pose. Large new pampHlet, 
the finest ever publIshed, g���al:!OlnKn;6�IIR:fr��lg:;s� sent free to parties inter� 
ested in wa.ter power . JAMES LEF�'EL & CO. , Sprlnglleld, Ohio, & 109 Lib· erty St., New York city. 

,.-stoClal of thll Bhaftlnr 'ULLER DANA '" FITZ. Booton, GEO. pLACE .. CO •. " ,121 Chamhel'll 
PIERCE .. WIlALll'OG. Milwaukee. 

THE " Scientific American " is printf,o With 
CHAS. EN1 W JOHNSON & CO.'S In. Tenth and Lombard I'to •• Pblladelphla, and 59 Gold St., New Yors, 

© 1874 SCIENTIFIC AMERICAN, INC




