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THE AMERICAN STOVE PLATE DRESSING MACHINE. 

This machine is designed to obviate a large amount of 
work upon stove castings, now perlormed by hand labor, with 
the cold chisel and file. 11 well made stove should have 
every joint nearly perfect, thtl doors so nicely adjusted that 
a strip of tissue paper inserted at any point cannot, when 
the door is shut, be withdrawn, and the edges of the holes 
scoothly ground over the entire surface. It has also be· 
come the practice lately to give a fine polish to the outside 
edges of the tops and bottoms. It is hardly necessary to 
point out that all this extra work, when done by chipping 
with a cold chisel and 
smoothing with a half 
round file, necessitates not 
only an expenditure of 
tools but of time, render­
ing the operation obvious. 
ly an expensive one. 

The present device is so 
constructed that the cast­
ings may be at once ad­
justed in proper position 
and at any angle against 
a grinding wheel, which, 
acting against either thtdr 
inner or outer edgeR. 
speedily removes irregu. 
larities and produces a 
nicely finished surtacf'. 
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the presence of active oxygen and no longer to nitrous acid· desired elevation within this limit. The operation is easily 

In order to determine whether or not Schonbein's second con- performed by one man, as indicated in Fig. 1 of the an. 

clusion was a correct one, a series of experiments has been nexed engravings. 

made at the laboratory of the Illinois Industrial University. The upper ends of two upright posts are bound with iron 

a paper on which M. P. Genadius contributes to the American stirrups and bolted firmly together. The lower euds are se­

Ohemist. The conclusion drawn from these tests is that cured by bolts and angle irons to a foot piece. Between the 

very strong evidence is offered of the presence of nitrous two posts is a back, A, which extends for a suitable distance 

acid in plants; for the formation of nitric acid would be from the foot piece upward. 

preceded necessarily by that of nitrous,the latter being. as it Working in metal boxes in the upper part of the posts is 

were, a stepping stone to the former. So that the bluing, an iron shaft, B, one and a half inches t hick, to which two 

which the experiments obtained from the juices of the differ- chains, carrying a heavy hook, are attached. On this shaft, 
and close to the inner 
side ot one of the posts 
is a ratchet wheel, C, Fig. 
2, .with which engages a 
pawl pivoted to the post. 
Outside of the latter, the 
end of the shaft is formed 
into a six-sided nut to 
receive the wrench lever 
by which the shaft is 
turned and the chains 
wound thereon. On the 
other end of the lever is 
formed a steel tamping 
bar, D, used for tamping 
the cross tie!!. 

The device is placed 
close to the rail, under 
which the hook engages 
(dotted line�, Fig. 1). The 
lever is then worked un­
til the rail is elevated to 
the desired hight, where 
it is held by the pawl in 
c0nnection with the 
ratchet wheel. The chains 
have short links and are 
of T\- inch iron. The 
wclight of the entire ma­
chine is from 45 to 50 
pounds, and by its aid 
from 8,000 to 10,000 
pounds, it is stated, can 
be readily lifted by one 
man. It is adaptable to 

The operation consists 
in placing the work, after 
the gate is broken away. 
upon the table and s�tting 
the latter at the proper 
angle. This last is done 
by loosening the two hand 
nut�, which engage with 
the semicircular braces. B. 
B, all shown in our engra­
ving. The stove top or 
other piece is then carried 
rapidly around with i �8 
interior edge in contact 
with the emery wh6€1, 
which renders the por­
tions ground smooth and 
bright. For thif .. work, so­
lid emery wheels are ex­
clusively used. 

THE AMERICAN STOVE PLATE DRESSING MACHINE. 

.\ a variety of uses, is easi­
ly adjusted and replacej , 
and can be made withoft 

difficulty at small expense by any railroad shop. In order to polish the outside edges, an additional table, 

A, secured to the front of the main table, is used, and the 

stove top is laid bottom side up on a small form, made from 

inch board and having a hole for the pipe receiver. This 

form is placed on the table, and the work thereon brought 

in contact with the wheel, as already described. After the 

edges of the casting are roughed off, the solid wheel is re­

moved, a covered one substituted, and the plate finely po­

lished. 
The vertical adjustment of the table, which allows of the 

work being brought against any desired point on the face of 
the wheel (so as to in2ure evenness of wear of the latter) is 
effected by turning the crank, C, which opprates the cams, 
F, through the pinion, D, the whole being controlled and held 
in position by the dog, E. By usinl\' a shorter spindle and 
cup-shaped wheel, the machine may be advantageously em· 
ployed for sur lace grinding. 

Application for patent now pending. For further parti­
culars address the Northampton Emery Wheel Co., Leeds, 
Mass, 

••••• 
The Swatara. 

Owing to the haste necessary in despatching the Swatara , 
with the transit of Venus observing party on board, it was 

impossible to give her engines, which were the first of the 
compound type fitted in a United States man-of-war, the 
benefit of a trial trip. 

It appears, however, that under steam and sail she made 
the passage from this port to Bahia in 35 days. The official 
report of the engineer has not yet arrived; but from other 
sources, the Army and Navy Journal learns that with fires 
under six boil6rs and with an average speed of six and a half 
knots, she consumed about fifteen tuns of coal per twenty­
four hours. The temperature in the engine rooms cannot, it 
is saM, be kept under 1300 or steam higher than forty-five 
pounds. 

_._.-
Nitrous Acid In Plants. 

Schonbein first detected nitrous acid in the juices of differ­

ent plants, by the common reagent for that acid, a solution 

of. potassium iodide, starch, and sulphuric acid, which gives 

to the liquid containing nitrous acid & fine blue color. Sub­

sequently, however, he WII./! led to attribute this bluing to 

ent plants, ill probably caused in large measure by the nitrous 
acid preeent.in those juices, with which, as soon as the oxy­
gen of t� air comes in contact and the chemical changes 
(fermel1tation and decomposition) begin, this acid is eitLer 
destroyed or changes into nitric. 

------------.. � . .. �, .. ------------
KINZEL'S RAILWAY TRACK LIFTER. 

This is a simple device for lifting rail way tracks which, it 

is claimed, will accomplish its work in half the time re­
quired with the screw jack or other apparatus, while neces­
sitating scarcely half the power. The track can be raised to 
any hlght up to 18 inches, and is held l>y the machine at any-

Patented July 8, 1873. For further particulars regard­
ing sale of rights, etc., address tae patentee, Mr. Geo. J. 
Kinzel, Knoxvillfl, Tenn. 

• •••• 
New Electromagnetic Station Indicator. 

Mr. Charles W. White; of New York city, has patented, 
August 18, 1874, through the Scientific American Patent 
Agency, a quite ingenious station indicator, by means of 
which the names of places printed on an endless band are 
caused to appear and change by the action of mechllnism, 
controlled by electromagnets. The rollers over which the 
band passes are geared to each other, and are rotated by a 
spur wheel, which is itself turned by a ratchet in which a 

pawl engages. The latter connects with levers vibrated by 
the movements of the magnet armatures, so as to cause the 
pawl to turn the ratchet, and so cause the band to move 
around the rollers. There are two sets of this gearing, in 
order that the band may be turned in either direction. In 
addition to this, there is a check pawl, which is lifted when 
the carrying pawl is operated. This locks a ratchet, so that 
the band is firmly held at aay point until again set in motion 
by the mechanism. The indicators are placed in any conven­
ient position in the cars, and from each set of magnets an 
independent circuit is led to the point whence the machine 
is to be controUed, where a suitable closer is placed in each 
circuit. Upon one circuit being closed, the indicating ribbon 
is unwound from the top roll, and wound on the lower one; 
the other circuit established, the reverse takes place. 

The mode of locking the .uecbanism and the ratchet 
arrangement for turning the rolls are novel, and embrace 
efficient improvements in the electromagnetic principle for 
operating station indicators. 

••••• 
Pacific Ocean Telegraph Su rvey. 

The survey ordered by the United States government, to 
ascertain the practicability of laying a telegraph cable 
through the Pacific Ocean, between this country, China, and 
Japan, has just been successfully completed by Commander 
G. E. Belknap,of U. S. S. Tuscarora. The greatestdeptk of 
water measured was 4,037 fathoms or 4i miles. Nothing to 
interfere with the working of a. cable was discovered. 
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ANIMALS ARE AUTOMATA. 

One of the most interesting features of the recent meeting of 
the British Association was the address of Professor Huxley 
on " The Hypothesis that the Animals are Automata, and its 
History." This title at once arouses a lively interest, since, 
among other things, it holds out the promise of a solution of 
those curious phenoinena of sagacity or instinct in the lower 
animals, which 80metimes lead us to question seriously 
whether the reasoning faculty be totally absent. The begin­
ning of the address is mainly historical, or, more correctly, it 
is an explanation of the biological propositions of Descartes, 
and comparison therewith of modern ideas,showing the simi­
larity. By Descartes, the hypothesis above mentioned was 
evolved, the supposition (reduced to its simplest forms) being 
that animals are absolutely machines, that-to illustrate-a 
dog neither sees, IImells, nor hears, but that the impression 
which gavhl rise to those states of consciousness in a dog 
gave risto, by a mechanical reflex process, to actions which 
correspond to those which we perform when we do see, do 
smell, and do hear. 

And this is suscep;;ible of apparent experimental verifica­
tion. Professor Huxley mentions the case of a frog in 
which the anterior portion of the brain is destroyed. The 
animal may live for years, and yet it is certain that it nei­
ther sees nor hears. It will sit forever in the same spot ; 
and yet when urged against obstacles, it will turn to avoid 
them. It will swim in water or balance itself on the hand, 
as that member is slowly revolved. Something evidently 
passes through the sensory nerve, acts upon the frog's ma­
chinery and the nervous system, and causes it to adapt itself 
to the -proper position. 

A still more curious instance cited is that of a French sol­
dier wounded in the left parietal bone. .Although he recov· 
ered from the lesion, the man leads two distinct lives. For 
two days in the month he neither sees nor smells, and, in 
fact, is destitute of every sense except that of touch. Yet he 
avoids obstacles, eats (though he is utterly destitute of any 
discrimination in point of taste), performs a large number of 
actions on mere suggestions, and, stranger still, shows a 
totally di1ierent moral nature; as, while at other times he is 
inflexibly honest, when &fiected he becomes an inveterate 
thi\lf 

J'ritutifit jtumtau. 
With this brief reference to his illustrations we may at 

once come to Professor Huxley's conclusion, in which, how­
ever, he fails to concur wholly with Descartes_ He says: 
" Taking into account the incontrovertible fact that the lower 
animals which possess brains at all pos8ess (at any rate, in 
rudiments) a part of the brain, which we have every reason 
to believe is the organ of consciousness in ourselves; then it 
seems vastly more probable that the lower animals, although 
they may not possess that sort of consciousness which we 
have ourselves, yet have it in a form proportional to the 
comparative development of the organ of that consciousness, 
and foreshadow, more or less dimly, those feelings which 
we possess ourselves." In other words, an animal is, accord­
ing to Professor Huxley, a sensitive, conscious automaton; 
its sensations, its volitions, and its thoughts are but the pro­
ducts and consequences of mechanical arrangements. A 
certain molecular change in the nervous system determines 
a sensation; the emotions thlireby excited leave in the brain, 
in turn, molecular changes which constitute the physical 
foundation of memory. These changes give rise to volitions, 
which, in the animal, will be simply states of emotion which 
precede its actions; it is a con8ciou�· machine. And this, 
Professor Huxley says, " applies in its fullness and entirety 
to man;" and he expresses no fear of the logical conse­
quences. Yet he does not-indeed, we fail to see how he 
could-avoid the admission that these very logical conse­
q uences of his doctrine, rather than the theory per 8e, will 
excite controversy and the imputation that he is speeding 
toward fatalism, atheism, and materialism. 

It strikes us tI.I! a remarkable fact that Professor Huxley, 
by an entirely di1ierent road-a tunneling through the 
de the, as it were-brings us face to face with one result 
which Dr. Hammond, in his discussion of morbid impulse, 
reached by a surface path. A man, for example, commits a 
murder. If we turn to the morbid impulse theory, we may 
dt!fend him on the ground that there is a flaw in his brain 
organism. which leaves him in a state when" he is impelled, 
consciously, to commit an act which is contrary to his natu­
ral reason and to his normal inclinations." This is " con­
scious mechanism," pure and simple. There ia no will 
employed in the matter. Huxley's doetrine, however, car­
ries us further, and allows the accused to plead the broader 
defence of "unconscious cerebration." He was injured, he 
may say, he struck, he killed; the power which impelled 
him to strike was the same which caused him to raise his 
arm to guard himself, a purely involuntary action. Practi . 
cally, of course, no such defence would be admitted; but it 
leads us, from both the doctrines above referred to, to a closer 
investigation of how far man is responsible for I his own 
ac�ions. 

• •••• 
PROFESSOR TYNDALL'S ADDRESS. 

There are utterances which .mark epochs in human his· 
tory: not because they give voice to anything new, not 
because they suggest any original line of thought or investi­
gation, but because they strike, so to speak, the intellectUal 
key note of the age, announcing from some high position 
the irrepressible conflict of the coming years. 

Of such a nature is Professor Tyndall's address before the 
assembled scientists of Great Britain. It contains no new 
thought, it announces no new truth; yet in assertin� the 
irresistible sweep of Science upon the remaining strongholds 
of religious dogma., it is calculated to stir up a grand com­
motion, not merely in the class 80 neatly described by the 
senior Draper as the only example, in the fauna of the world, 
of that non.development which they so loudly affirm, but 
among progressive scientists themselves. The tbi:tid can no 
longer blink the fact that the drift of scientific thought, cer­
tainly in the minds of its highest representatives, is toward 
the complete subversion of the fundamental doctrines taught 
by the ecclesiasticlll world. It is no longer a question of the 
earth's form, or position, or age which marks the conflict of 
Science and religion; no more is it a question of man's place 
in Nature, his relation to other forms of life, or the origin 
of his physical frame; these outposts have been carried, and 
the citadel itself is entered; the distinction between mind 
and matter, or matter and spirit, is denied, and with U the 
personal immortality of man, the personal dominion of the 
universe, and all that these involve. 

In the words of this spokesman of Briti�h Science, we may 
see the workings of British thought: .. Trace the line of life 
backward, and see it approaching more and more to what we 
call the purely ph;tsical condition. We reach at length 
those organisms which I have compared to drops of oil sus­
pended in a mixture of alcohol and water. We reach the 
protogeruJ8 of Haeckel, in which we have • a type distin­
guishable from a fragment of albumen only by its finely 
granular character.' Can we pause here? We break a mag· 
net and find two poles in each of its fragments. We con­
tinue breaking; but however small the parts, each carries 
with it, though enfeebled, the polarity of the whole. And 
when we can break no longer, we prolong the intellectual 
vision to the polar molecules. Are we not nrged to do 
something similar in the crose of life? Is there not a temp­
tation to clolle, to some extent, with Lucretius, when he 
affirms that' Nature is seen to do all things spontaneously 
of herself, without tae help of the gods '? or with Bruno, 
when he declares that· matter is not that mere empty capa­
city which philosophers have pictured her to be, but the 
univeraaJ mother who brings forth all thIngs &Il the fruit of 
her own womb'?" 

In its unexpected frankneBs, Professor Tyndall's answer 
to, these questions reminds one of the reply given by a canny 
Scotchman, on being asked by a tourist if he did not some­
times feel sorely tempted to forget the" sawbath day" and 
go salmon fisbing in the river that flashed by his cabin door. 
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"Na, na," gravely :responded Sawney, "I's no temptit; I 
joost gang !" 

So with Professor Tyndall. Where men of less resolution 
pause and shut' their eyes to the inevitable, he II joost 
gangs." II Abandoning all disguises," he says, with a fear­
less honesty that will command respect if it fails to command 
&Ilsent, "the confession that I feel bound to make before you 
is that I prolong the vision backward across the boundary 
of the experimental evidence, and discern in that Matter 
which we, in our ignorance, and notwithstanding our pro­
fessed reverence for its Creator, have hitherto covered with 
opprobrium. the promise and potency of every form and 
quality of life." In other words, we are what we are, all 
things are what they are: not because it has been the pleas­
ure of an artificer, "fashioned after a human model and 
acting by broken e1iorts, as man is seen to act," to so create 
us, but because of the potency of what we are wont to call 
lifeless matter, whose nature it is to evolve all that we see 
around us or feel within us, all things that have been or 
will be, through the play of molecular force. We live be­
cause matter lives. We think and feel because it is the 
function of material combinations such as compose us to 
think and feel, all the phenomena which we distinguish as 
physical or mental baving their unsearchable roots in what 
he ventures to call a cosmical life. 

To those familiar with the history of human thought, there 
is nothing startling in this confession. Precisely the same 
view of the potency of matter· has been widely accepted in 
Germany. "Consciousness itself is nothing but an attribute 
of matter." says Moleschott, and others are equally out­
spoken. But for a philosophically conservative body like 
the British Association to listen to such assertions from its 
president is something altogether unexpected, something 
whIch will not end with the hearing. 

• ·el • 
VIVISECTION. 

The question of how far we have the moral right to torture 
and mutilate· the lower animals in the course of scientific 
investigation is again brought to public attention through a 
letter addressed by Mr. Henry Bergh, President of the Society 
for the Prevention of Cruelty to Animals, to Dr. Austin Flint, 
of thll Bellevue Medical College of this city. This subject 
has been in controversy for nearly two centuries, and through 
its recent agitation in England h&ll elicited the published 
opinions of many of the ablest British physiologists of the 
present day; so that we have abundant authority to guide us 
in drawing the line between that sacrifice of brutes which is 
both justifiable and proper through the magnitude of the 
ends which are secured thereby, and the wanton cruelty 
which impels the destruction of life uselessly . 

We have so great an admiration for the philanthropy of 
Mr. Bergh, and so high an appreciation of the results of his 
e1iorts in behalf of the long. suffering animals, that it is with 
difficulty that we can bring ourselves to the task of pointing 
out the errors into which he falls through a laudable zeal in 
his self-imposed labors. Bnt we caunot admit his assertions 
that II the most eminent physiologists have pronounced vivi 
section a scientific failure," or that" lifeless bodies furnish 
all necessary evidence." 

Harvey owed the demonstration of the truth of the circu 
lation of the blood to experiments upon living animals 
experiments which he details with great minuteness in his 
famous work. John Hunter studied the terrible disease of 
aneuri8m, and perfeeted the surgical operation for its cure 
upon brutes. Sir Charles Bell gave us our knowledge of the 
nature of the lIensatory and voluntary nerves, and their 
double origin in the spinal cord; and Marshall Hall demon 
strated the equally important discovery of the excito-motory 
action of the nervous system, through the same means. In 
both of ·these last instances, it was impossible to use anH!S 
thetics, �nd the agonies of the animals were doubtless terri 
ble; but they sink into utter insignificance beside the wea 
pons which they placed in the hands of the physician where 
with to combat the pain and su1iering of millions for ages 
hereafter. We might continue and adduce scores of cases 
similar to the above. Majendill's investigations, and the 
new remedies which they gave to Science; Blake's studies on 
saline matter in the blood; Gadden's localization of the cere 
bral fllnction; the labors of Ferrier, Goltz, Michael Foster 
Lewis, Hitzig, Fritz, Brown-Sequard, Bert, Da.lton, and the 
recipient of Mr. Bergh's let1er, Dr. Flint, are well-known 
examples which occur as we write. 

But while Mr Bergh is, perhaps, as we have endeavored to 
shoW, too sweeping in his wholesale condemnation of vivi­
section, he is undoubtedly right in inveighing against the 
infiiction of unnecessary torture on the unfortunate brutes 
and in this respect we earnestly endorse the ground which he 
takes. It is a common practice in many medical colleges to 
sacrifice scores of animals yearly for the repetition of experi­
ments which have proved well settled and thoroughly under­
stood facts. The insertion of a canula Into a dog's stomach, 
in order to submit a bit of meat to the prolonged action of 
the gastric jnice, or the placing of bullets in a pig's leg to 
show the growth of ,he bone, are common examples, which, 
since they are useless, are certainly cruel. Nor is there any 
necessity of following the praetice of a distinguished physio­
logica.llecturer in this city, of interrupting the thread of his 
explanations to seize a wretched cat, cut its throat, and com­
posedly hand the reeking viscera about his class for exami­
nation. For such unnecessary torture there is no excuse. 

A committee of the British Association. in 1870, considered 
this subject quite fully, and produced the following report, 
which we would recommend to faculties of medical colleges 
throughout the country, and incidentally to the notice of 
Mr. Bergh 
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1. " No experiment which can be performed under the 

inflllence of an anresthetic ought to be done without it. 
2. " No pain ful experiment is justifiable for the mere pur­

pose of illustrating a law or fact already demonstrated ; in 
other words, experimentation without the employment of 
anresthetics is not a fitting exhibition for teaching purposes. 

3 . . .  Whenever, for the investigation of new truth, it is 
necessary to make a painful experiment, every effort should 
be made to ensure success, in order that the suffering inflicted 
may not be wasted. For this reason, no painful experiment 
ought to be performed by an unskilled person wHh insuffi­
cient instruments and assistance, or in places not suitable to 
the purpose, that is to say, anywhere except in physiological 
and pathological laboratories, under proper regulations. 

4. . .  In the scientific preparation for veterinary practice, 
operations ought not to be performed upon living animals 
for the mere purpose of obtaining greater operative dexterity. 

" Signed by M. A. Lawson, Oxford ; G. M. Humphry, Cam· 
bridge ; John H. Balfour, Arthur Gamgee, Edinburgh ; Wil­
liam Flower, Royal College of Surgeons, L �ndon ; George 
Rolleston, SecretlLry, Oxford. " 

• • • • •  
AMERICAN BEACON LIGHTS. 

It might naturally be supposed that the United States, 
wi1 h its immense coast line, and the reputed enterprize of its 
citizens, would be likely to occupy a prominent position 
among the nations in respect to the scientific construction 
and management of its beacon lights. Bllt from all the facts 
that can be gathered, it would appear that we are consid. 
erably behind the age. We hope the members of the Light 
House Board will read the SCIENTIFIC AMERICAN hereafter, 
and 80 keep posted in respect to all new and useful improve­
ments in the production of lighting apparatus. 

Maj or G. H. Eliot, United States Engineers, Secretary of 
the Light House Board, has recently published a report, 
which is the result of careful examination of the light house 
systems of E uropean countries. For this labor the writer 
was afforded exceptional facilities by and through the 
English authorities, in return for the same courtesy afforded 
to a representative of the latter in this country, lately charged 
with the inspection of our fog signals. Maj or Eliot points 
out that, while the English and French systems closely 
resemble our own, there are points in which we may take 
them as models with advantage. Among these, he mentions 
the use of gas and the electric light in positions of import­
ance, the use of azimuthal prisms in certain localities, the 
use of fog signals and revolving lights on light ships, the 
character of the lamps, and, lastly, the class of keepers, who 
are retained in service until superannuated, who a re eligible 
to promotion , and whose lives are insured by the Govern­
ment for the. benefit of their families. The English and 
French lamps, it seems, are superior to ours, il1 that their 
light may be governed by the keeper to suit varying condi­
tions of the atmosphere-whether foggy, more or less dark, 
etc. It is stated that the first order sea· coast lights of Eng 
land may be raised from an equivalent of 342 (their mini­
mum) to 722 candles, while the maximum power of our first 
class light is uniformly the equivalent of only 210 candles. 
While the English and French lights have been in recent 
years increased in power, the actual consumption of oil per 
unit of light has been decreased by improvements in the sup. 
ply of oxygen to the bme ; and it is suggested that if the 
modifications described in de ,ail should be adopted, the illu. 
minating power of our lighthouses would be augmented by 
more than fi fty p er cent, thus vastly increasing their effi­
ciency in thick and obscure weather. 

Mineral oil is rapidly replacing vegetable and animal oils, 
and by every nation (with the exception of ourselves) the 
lamps are being changed for its use. It is more cleanly than 
the lard oil at present used. and not affected by cold ; while the 
lamps do not require trimming during the longest nights, 
thus le&ving much less to depend upon the vigilance of the 
keeper. It is estimated that we could import a fine quality 
of Scotch oil (thollgh there is no reason why our own refin­
era should not make a sufficiently good article). and save 
$50, 000 a year, besides gaining more valuable lights, by sub­
stituting mineral for the oil now in use. 

lt would seem that the suggestions made are quite practi­
cable, and if carried out would render our lighthouse system 
probably the finest in the world . As it is, vessels can crllise 
for 5,000 miles along the Atlantic and Gulf coast without 
losing sight of a light ; and there is a large number of houses 
on the remaining 5 ,000 miles of our se&coast. O ur present 
Lighthouse Board controls 591 lighthouses, 35 fog signals, 
363 day beacons, and 2, 838 buoys. 

• • • • • 
ALASKA AND THE ICELANDERS. 

When Mr. Seward completed his bargain with Russia for 
that out· of-the· way corner of this continent now known as 
Alaska, there was a general expression of opinion. that 
$7, 200,000 of national money, while ordinarily a rather low 
figure to pay for 580,107 square miles of territory, was never­
theless an excessive price when that territory was, to all ap­
pearances, unfit for any but seals and Esquimaux to exist 
upon. This rather unfavorable impression at the outset was 
hardly of a nature to engender any widespread public inte. 
rest in our new acquisition, so that the far· off addition to our 
domain has heretofore received little attention from any one 
save from a few hapless government officials who may have 
been ordered to duty in cold, rainy, and generally disagreea­
ble Sitka. An expedition was sent thither in 1865 to survey 
a route for a Russo· American telegraph ; but the completion 
of the first Atlantic cable caused the abandonment of the pro­
j ect. Then the territory has been made a military and col­
lection district. Frederick Whymper in England has pub. 

J ritutifit �tuttitau. 
lished a book about it, and Mr. W. H. Dall, to whom we are 
indebted for valuable archreological inveliltigatiC'ns among 
the Aleutian Islands, has produced a similar work. From 
these volumes the public has read all about Alaska that it 
cares to, has tossed them aside, and has straightway again 
consigned the territory, with its seals and its bears, its moun­
tains and its glaciers, and its thousands of square miles, ex­
plored and unexplored, to further oblivion. 

Nevertheless, to a few thoughtful people the question 
continues to preseut itself : " What are we going to do with 
a political division with a population of 29, 097 souls, of whom 
only 1 ,300 preteud to have fully acquired the blessings of 
civilization ; where there are 150 rainy days in a year at 
most pl&ces, and sometimes 285 days of incessant downpour 
at Sitka ; where the temperature descends to -70' Fah. , and 
averages about + 440 throughout the year ? The produc­
tions are abundance of timber, some coal, a little gold and 
silver, ditto copper, plt.nty of sulphur, and furs worth about 
$85,000 per annum. In such parts of the country as we 
know anything about-and that is only along the coast line 
of 4,000 miles-it appears that there are resources well worth 
devel opment, but immigrants are very scarce, and capital 
would doubtless consider any investment in this direction 
precarious. 

It would be an odd coincidence if the inhabitants of one 
out.of.the-way country, as little thought of as Alaska until 
the recent celebration of its one thousandth birthday drew 
the attention of the world to its bleak and rocky shores, 
shoul d  be the m6ans of reclaiming our far northern purchase 
-should discover its mines, hew its vast forests, and popu· 
late its towns-perhaps some day ask for its admission into 
our family of States. The Icelanders are gazing toward 
Alaska. Four or five hundred immigrants have arrived in 
Canada and the United States ; and already a petition, signed 
by fifty Icelandic names, has been forwarded to the Presi. 
dent, asking for Government cooperation in exploring the 
the territory with a view to its colonization. The reasons 
why they thus turn to the most uninviting portion of our 
domain are cogent, forcible, and convincing. It is too far 
north and too cold for any civilized person but an Icelander 
to exist in comfort. Its climate is excellently suited to the 
raising of · hardy Icelandic cattle, allowing of an abundant 
supply of beef, butter, and cheese to the Pacific coast ; its 
fisheries and timber production wOllld supply a large por 
tion of the country. The Fish Commission tell us that our 
Eastern fish are getting scarce, while that there is a general 
feeling of uneasiness at the widespread destruction of our 
forests is well known. May not the sturdy fishermen and 
lumbermen of Iceland aid us iu supplying the deficiency 
from sources now undrawn upon ? May not shipyards 
appear in Alaska as well as in Maine ? The Icelanders say 
that their colony would supply seamen for the naval and 
merchaI:l.t marine, and thus they offtlr both ships and men 
to aid in restoring our now depleted carrying trade. 

We think that this proposition should meet with favor&ble 
consideration from the Government. The Icelanders al'e a 
hardy, brave. loyal people. Education among them is prized 
to II. degree greater than among any other mass of people on 
earth, and we know of no nation whose emigrants could be 
incorporated in our own people with greater advantages to 
ourselves. In case they meet with no encouragement from 
our Government, the nucleus of the coming colony will 
probably be formed in Canada, and the advantage of in­
creased p opulation will accrue to England instead of to our­
selves. There seems to be little question as to the expe­
dience of affording the moderate national aid asked by these 
people, when considered in connection with the probability, 
on the other hand, of leaving our territory virtually in the 
hands of savages for an indefinite period to come. 

_ .... -
QUEER RAINS. 

An ant rain recently happened in Cambridge, England. 
The Chronicle, a journal of that city, in detailing the circum. 
stance, says that at about six o'clock in the evening, shortly 
after a rise in temperature had taken place, a shower of ants 
in countless millions settled in the streets, covering the pave. 
ments. The insects 'Vere the small winged male ant (for. 
micaju8ca), together with two other varieties, one large with­
out wings, and another of intermediate size with wings. It 
appears that the creatures must have takeu wing or emerged 
from ground nests ; but how far they had traveled , or by 
what atmospheric phenomenon they were transported, re­
mains an interel!ltlng subject for investigation. 

It is said that in the early part of this century similar 
I!Ihowers occurred in various parts of England and in the 
Pyrenees, and II. few months ago a dense cloud of the inse �ts 
was seen passing over Cambridge ; but there is believed to 
be no record of an ant rain of such magnitude as this last 
one . 

In examIning into this l!Iubject of qut'er rains, we have 
found a large number of singular cases of downfalls of fish 
and other animals from the sky, a reference to which will be 
of interest in the present connection. Showers of fil!lh have 
been numerous, and are generally £xpl!cable by the occur· 
rence of water spouts, which draw them up into the clouds, 
whence they are carried by strong gales to the land. In 
Scotland rains of herrings have frequently occurred, the fish 
in some instances falling far inland, miles from any body of 
water. A shower of frogs fell near Toulouse in 1804, and in 
1827 an immense number of blafk insects appeared in the 
midst of a snow storm at Pakroff, Russia. There is a tradi.  
tion in Lapland that mice of a particular kind have been 
known to fall from the clouds. The rat shower of Norway 
has passed into a historical fact. This was a most extraor­
dinary though perfectly explicable occurrence, since it was 
traced to a whirlwind, which, overtaking an enormous army 

of the rodents during their annual j ourney from a hilly re ­
gion to tke lowlands, whisked them up and deposited' them 
in a field at considerable distance. 

Immense showers of dust have repeatedly happened in the 
South of Europe, covering, in one instance, the entire surface 
of Italy and Sicily, or about 100,000 square miles. Darwin 
states that a rain of this kind, which took place in 1824, cov· 
ered the enormous area of 1 ,648,000 square miles in Northern 
Africa. Ehrenberg has found the dust to consist of infuso · 
ria. It is of a reddish color, and upwards of 320 distinct or­
ganisUls have been recognized in it. 

. . ... -
THE FAIR OF THE AMERICAN INSTITUTE. 

The forty-third annual exhibition of the AmericlLn Insti · 
tute was formally opened on September 9, in the same build. 
ing (on Third avenlle, between 63d and 64th streets, in this 
city) in which it has been held for several years past. The 
ceremony consisted in the usual chorus of hammers,mingled 
with other noises indicating busy labor,with which the voice 
of Mr. Nathan C. Ely, Chairman of the Board of Manag@rs, 
endeavored, though somewhat unsuccessfully, to compete 
for a brief intervu.l in an effort to deliver an address. The 
latter, which the speaker, evidently in deferenctl to the 
strain upon his vocal orglLns, cut as short as possible, was 
merely a setting forth of the advantages of industrial expo­
sitions, followed by the formu.l decllLration of the op�ning of 
the Fair. Then the band pitted itself in au heroic strug�le 
against the hammers, and the visitors wandered around and 
admired the extent and variety of the packing boxes and the 
broad vista of unoccupied tables. 

So far as we afe able to j Ildge of the Fair, in its present 
chaotic condition-and we have long since despaired of ever 
finding it otherwise on the opening day or during the fort· 
night following-there are indications that the exhibition 
will be a very interesting one. The machinery department 
is again superintended by Mr. John T. Hawkins, a gentle­
man who won well deserved praises for his ability and 
energy in the same position last year. This portion of the 
Fair, mainly through the efforts of Mr. Hawkins, is much 
the fllrthest advanced. Both of the main . engines-one by 
Hampson, Whitehill & Co. , of 1 00 horse power, and the 
other by William Wright & Co. , of 75 horse power-started 
promptly on time, and the IIhafting throughout the building 
was iu motion at the hour fixed, although not a tithe of the 
machines were connected therewith. The list of entries in 
the department shows about the same number as at the Fair 
of 1873, with not very many no velties. T wo exceptionally 
large and flne displays of machine tools, by the New York 
Steam Engine Company and Messrs. George Place & Co. , 
respectively, are the prominent features. These include the 
latest mechanical improvements and refinements, and, as 
they will be exhibited in actual operation, will be well 
worthy of study. We shall allude in detail to the new in ­
ventions in these callections, in a subsequent article, adding 
here only a word of credit to both exhibitors tor their 
promptitude in having such heavy goods in position and 
�with some exceptions) in running order, which is in marked 
contrast with the tardineS8 which characterizes the proprie· 
tors of the wood working and other light tools. 

Of the numbers and variety of the good� to be exhibited iu 
the main hall, no satisfactory idea is yet possible. The ar· 
rangement of the tables, we notice, has been altered from 
that in previous Fairs so as to render articles more ea�iJy 
found, while affording them a better chance of display. The 
addition of a very large and elegant fountain in the center 
of the hall is a marked improvement. As a work of art it is 
worthy of the highest praise, while it serves as a grateful 
relief to the eye, which is disgusted at the scenic atrocities 
which still remain in the arches at each end of the buildin�. 

There is an alarming eruption of red, white,and blue paper 
muslin rags all over the roof, which reminds us partly of 
the colored tissue paper stuck on the ceiling s of lager beer 
saloons for the benefit of flies, and partly of the festoons on 
a political stump platform. The taste which dict�tes the ob · 
scuring of the noble arches which lipan the area by such 
cheap and ugly so·called decorations is simply execrable ; 
while the presence of such inflammable stuff in such quanti · 
ties, situated high up above the innumerable gas flames and 
in close proximity with the thoroughly d ry wooden beams, 
above which is a tar and gravel foof, seems to us to offer a 
premium. on a wholesale conflagration. This part of the 
Fair will, or at least should, excite the interest of the Fire 
Department. 

For the present, we leave the exhibition to extricate itself 
from the reigning disorder, deferring our usual comments on 
the novelties displayed until the show is complete. 

• I •• • 
THE hay in some parts of Iowa is so very abundant and 

cheap that it has been found more economical as a fuel for 
steam purposes than peat or any other substance. One en­
terprizlng inventor writes to us to know if he can obtain a 
patent for the idea of using hay for fuel in steam boilers. He 
thinks it new in the annals of steam engineering to use hay 
for firing. 

• • • • • 
THE attempt to export young American shad to Germany 

for stocking the rivers, has proved a failure. Although 
abundantly supplied with fresh Croton water, all o f  the 
hundred thousand fish died of starvation before the end of 
the journey. 

• ••• • 
A CORRECTION.-In the description of the vapor burner of 

Mr. F. A. Sawyer, page 122 in No. 8 of our current volume, 
the statement that the buruer tubes are provided " with 
pans to catch the drip " should read " pans to prevent 
cold air rushing up and chilling the tubes. "  The error exists 
in the patent specification. 
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IMPROVED AD.TUSTABLE CLAMP. 

This is one 01 those simple and yet very effective little de­
vice s wbich is sure to meet with a ready application from 
all baving occasion for its use. The shape, clearly sho wn 
in the an nexed engraving, is Much as to ins ure strength, stiff­
ness, and convenience in handling, and the material used is 
malleable iron. The socket on the upper extremity of the 
frame is  threaded to recei ve a scre w, A. Tbrough the lat­
ter passes the clampi n g  rod, B, along the sides of which are 
cast a series of proj ections, as sbo wn at C. These enter 
grooves at the side of the rod orifice through the screw, so 
that the rod may be moved up and down through the latter 
with ease. In use, ho wever, the object to be clamped i s  

placed between the frame and the enlarged lower end o f  the 
rod. Tne latter is then pushed down against the object and 
turned to the right. The proj ec tions, C, then enter notches 
made along the sides of the grooves in the screw, and con· 
sequently callY the latter aro und wi ch the rod, thereby for­
cing the same tightly do wn upon the work. The sectional 
vie w, Fig. 2, will render the arrangement of groo ves and 
projections clearly understood. A quarter turn to the left 
d isengages the proj ections on the rod from the notches, so 
that the rod can at once be drawn back. 

It  is  unnecessary to point out the advantages resulting in 
saving of time in turning down screws, as wsll 80S the firm 
ness with which the clamp holds its work. The invention is 
made in var ious sizes, and is, of cour8e, applicable to a va· 
r iety of uses, by cabinet makers, carpenters, and others. A 
vise for wood workers' use has also been introduced,  we un· 
derstand, constructed on the same principle. The present 
invention is sold by the trad e. 

Furt.her particular� may be obtained by addressing Ham· 
mer & Co. , Bran ford . Conn. 

• .  e . • 
FURNACES, THEIR CONSTRUCTION AND MANAGEMENT .  

READ BEFORE TUE EDINBU RGH AND LEITH ENGINEERS' SOOIETY BY 
XB� CHAHLES F AIRnAIBN. 

Dr. J oule, in some experiments conducted some time ago, 
ascertained that a grain o f  zinc consumed by 
a galvaniC battery generated sufficient power 
to raise 145 6 Ibs. 1 foot high. Now it has 
been proved that a grain of coal consumed in 

com bustion exerted a power of nearly 1 , 400 
foot pound8. This is nearly ten times the 
po wer given out by the zinc. it is said,however 
that thermo ·electric engines utiliZe the ini­
tial force supplied about four times better than 
heaL engines,  which would make a grain of 
zinc give about two fifths of the po wer of a 
grain of coal. But z inc costs from forty to 
fifty times as much as coal, while it gives 
only two fifths of the effi0iency. 

During a number of years I have been try­
ing exp e riments with furnaces, with a view 
to the t c�nomy of fuel. As opportunity oc · 
curred , the furnaces I experimented on have 
been of va rious kind s,but lately they have been 
wbat are known as reverberatory furnaces, 
chiefly used for puddling and reheating iron. 

I do not su ppose that any person who has not 
had an opportunity of seeing a furnace in 
operation could believe that the e ffect would be 
IlO power ful j the inner lining actually acq uires 
a white heat, thus I!"rving as an accumulator, 
which is given out again whpn t l  e tem pera ' 
ture ol tbe fire is red u ced (as in the case of a 
fresh charge of fuel), and at the same time 
assisting to bring the fresb fuel into active 
combustion more rapidly ; the beat is again 
returned to the fire bricks, and k .. pt ready for future ulle. 

Doctor Siemens, in his Ct'lebrated gas furnace, h&s been 
very successful in economizing fuel in very large iron manu­
facturing establi� hment s. The Siemens furnace requires 
great care in its matoagement, and is said to be more useful 
for heating large maslles of iron for forgings or long bars 

than for puddling or the intriclLte processes of iron manufac­
ture. However suitable.for large establishments where a grtlat 
Lumbe r of furnaces have to be supp lied with gas,it is clearly 
too cumbrous and costly for sm&ller places, and the q u estion 
arises-can we not effect, approximately at least, a similar 
r",sult in single furnaces to what is done by the Siemens fur 
naces ? I think 'so. Regarding the quantity 01 air required 
in the ordinllry furnace for the combustion of coal, I suppose 
that very few people have any idea of the maguitude of the 
demand. It  is generlLlly gi ven as 300 cubic feet, or 24 Ibs. of 
air to 1 lb. of coa l . L�t  us place this in another light. In 
my o wn establishment in Gateshead I b ave seven f urnaces. 
each of which uses about one tuu of fuel ppr day, in all 
about seven tuns j therefore 7X24= 168 tuns of air requ i red. 
Again, a p (lUnd of cod requires about 300 cubic feet o f  air. 
If we imagine the 168 tuns of air made into a long stream of 
one square foot in area. the tota1 1ength will be 21, ,)81 miles 
in length. Another great cause of the loss of heat, as before 
stated, is the quantity of heat contin nally passing a way to 
the chimney. One d ifficulty-that is, regula ling the supply 
of air to the furnace-can only be overcome by artificial 
means, either by a fan blast or steam j et. I believe the time 
is fast approaching when the supply of air to furnaces will 
be regulated in this way as the most efficient and economi ­
cal, and a s  obviating a great many of the faults of o u r  pres­
ent furnace. The idea is old enough. Ho wever, the ar 
rangement of furnace I will describe presently may or may 
not be ne w. I ne ver saw it before, nor am I aware that 
anything of the same kind has been tried, and to it I have 
added II. supply of air by means of a blower, In this fur­
nace, of which the drawing is a longitudinal section, the 
coal is introd uced from the top, and is always on the top of 
the incandescent f uel, at the side of thb furnace furthest 
from the place where the flame makes its escape. The hearth 
is of fire brick, and during the meal hours all the aahes 
and Clinkers are removed by the hoI" in the side of the 
furnace. The area of the hearth is about two thirds of the 
area that it was previously ; the blast was introduced above 
the new coals, and passes through �hem. As the coalfl 
begin to ignite, all the inflammable gases are forced through 
the fire, and at the same time mixed with air. The ad­
vantages with this kind of furnace seem to be the follow­
ing : (1) The whole of the gaseous products are made availa­
ble j (2) there is entire absence of smoke, in consfquence of 
perfect combustion j (3) there is a smaller quantity of air 
required, probably about one fourth less, that is, about 18 Ibs. 
to 1 lb. of coal j (4) no increase of temperature above the 
external air is req uired in the chimney, and the escaping 
heat from the furnace can be used for other purposes ;  (5) a 
higher tem perature in the furnace, and more rapid circula 
tion of heat ; (6) the perfect control which the attendant has 
over the furnace as regards temperature, gett ' ng the fire 
lighted and into operation in less time, when they have not 
been in use. There is also another very important point in 
connection with this method of making reheating furnaces­
that the air can be so nicely adj usted by means of the blast 
and damper as to insure that nearly all the oxygen will be 
taken up by the carbon and gases, in consequence of which 
the iron is heated with scarcely any loss from oxide or scale. 
The balance of pressure can be made so that, even where 
there are un protected inlets to the interior of the furnace, 
the flame can be made to c�me to the edge of the open space. 
I believe the efficiency of the furnace might be largely 
increased by using hot air, which might .be done by pa.8sing 
it through pipes or brickwork placed in t h e  flues j for if we 
have the heat of the furn ace at 2500' . and the entering air 
heated to 500', the result wOl1ld vecessarily be a great sav­
ing. On th'8 point we have the experience of blast furna.ces 
as an indication of what might be saved by this means alone. 

EL£.VIrr'J a l'J 

F AIRBAIltN'S FURNACE. 

The application of this method of cnn structing furnace/l is  
more difficult to existing steam boilers, and this we can only 
accomplish by constructing a separAte combustion chamber, 
in which the gases could be properly ignited before passing 
below the boiler. 

[ We are indebted to Engineering for the engraving.-EDS.] 

[SEPTEMBER 26, 1 874. 
STARLING'S FERRULE AND HOOK FOR WHIFFLE T REES 

This is a simple device for attaching lugs or traces to whif­
fl ,trees, the operalion of which is clearly indicated in the 
annexed engravings. 

The ferrule is fi tted to the end of the whiffletree in the 
usual manner. Upon tbe forward side is a slotted lug, A,  
shown .lnlarged in the end view, Fig. 2,  to  receive the eye , 
of a hook, 8, which is secured by a p in, C. The portion of 
the lug through which the pin hole is formed, and bet ween 
the aperture and the ferrule, is constr ucted thick enough to 
give sufficient strength. The part, however, in front of the 
pin hole, and u pon its inner /lide, may be made thin, as said 
parts serve only as a guard to cover and protect the point of 
the hook when it i� ex tended forward or swung in ward. as 
/lhown in Fig. 1. T his thin portion does not project along 
the outer edge o f  the lug j so that, when the hook is s wung 
o utward, its point will be uncovered and the trace readily 
attached. 

When used in plowing, the iron pin may be replaced with 
a wooden one, so that, should the plo w strike an obstacle 

1Yg.l 

]J 
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the pin may break and thus prevent inj ury to the plow . Pa­
tent e d  through the Scientific American Patent Agency, June, 
2, 1874. For further pluticulars address William S tarling, 
Hallock, Peoria county, Ill . 

. . . � . .. ------------
N e ,Y  Prusslan G u n s .  

\The Gazette of Cologne, Germany, says, of the new 
Prussian field guns : They are of the same diameter and 
caliber as the former pieces, but weigh 391 kilogrammes 
in stead of 260, while the new p roj ectiles weigh 6 �  kilo­
grammeil instead of 4!, and have an initial velocity 01 500 
instead of 360 meters. T ue trials m tl.de with the new gnn 
against the old one were highly satisfactory ; at the diRtance 
of 1,500 m etres. the number of pieces of s hell s  in the target 
was in the proportion of 2 5 to 1, and balls and pieces of 
/lharpnels 3 to 1 j but these advantages have been obtained at 
the expense of lightness and handiness. The whole, gun,  
charge, and carriage, weigh� 1 , 725 ki ogrammes, instel<d of 
1 ,575, a diminution of mobility equal to ab Jut one twel fth. 
In order to test the impori>tnce of this fact ,it has been d tlcided 
that. the horse batterills, attached to ca valry divisions , whi ch 
are to execute grand manre.uvres to ward the end of Septem­
ber, shall be supplied witb the new pieces. T ne m anreu­
vres are to take place at Frankfort-on-Oder, Magdebourg, 
Haguenau, and Brumath. 

• ••• • 
French Sa,Y M aking. 

The Paris makers have almost a m ono poly, we understand . 
in the making of ribbon saws, and of la.te ye us they have 
given much attention to the prod uction of aU kinds of saws 

and other articles made of sheet steel. Among 
others, M. D ugouj on , who has steam works at 
Paris, has patented a number of improved 
modes o f  manufacture. The blade8, after 
being rolled cold /leveral times, in ordAr to 
render the grain close and the metal homo. 
geneous, are heated in special furnacP/l, from 
which the air is carefully excluded, and when 
at the proper temperature are plunge.d in a 
bath of colza oil ; this is d one in a dark cham­
ber. The tempAring is effected with the aid 
of machines, which cause the blades to pass 
between cast iron plates, heated to a fixed 
temperature, according to the nature o f  the 
article to be produeed . The teeth of the 
saws are cut by machinery, which require 
only laborers to attend it. Since the war, 
which deprived the establishment of some of 
its best men, M. Dugoujon has effected the 
pla nishing and grinding of circular and other 
saws and many similar articles by machinery, 
and, it is said, with great advantage with 
respect to regularity and stiffness. 

Another introduction is the mechanical 
reduction o f  the joints of ribbon saws. The 
breaking of the joint is the only inconven­
ience about this useful instrument. The 
workman , in reducing the w�lded part by 
means of the file, scarcely ever left it of 
exactly the same thickness as the rest of the 
blade ; thus it either created extra friction or 

was liable to break. 
. 

By the new method the reduction is made by grinding 
insteaa of filing ; and as tbat is effected longitudinally, in­
stead of across the blade, the thickne!s is rend .. red perfectly 
uniform. This invention is said to Bave 60 per cent in 
wages, besides the cost of file s. 
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SEPTEMBER 26, 1 874. J 
IMPROVED RUDDER. 

The ordinary bah.nce rudder, as is weil known, is pivoted 
near its mid d le, and can, with a large rudder area, be easily 
put over to large angles. But it has certain d isadvantages 
which have preventtd its being adopted in any except a few 
very laY ge stt am vessels in the Royal Navy. It stops the 
way of the ship at slow speeds, and is uncertain in its action 
when the vessel is under saIl. This is supposed by many 
to be due to the fact that the fore part of the rudder 
is on one side of the sh ip while the after part is on the 
other side ; and the idea of Mr. Gumpel's rudder is 
to retain the advantage of the ordinary balance rudd er 
as to ease of turn ing with a large rudder area, and 
to obvil!.te its drawback� by keeping the whole of the 
rudder on the same side of the vessel for any degree of 
inclination . 

The means by which Mr. Gumpel accomplishes this 
"an best be described by referllnce to the engraving, 
which is taken from a photograph. The fore part of 
the rudder is kept in the middle line of the vessel by 
the guide rod at its upper fore corner, which is capa. 
ble of sl tding forward and aft in a groove or slot under 
the vessel's counter. The inclination of the rudder is 
obtained by making its axis, which is near its center, 
move round on a crank on what usually forms the rud. 
der head. A spindle goes down through the rudder 
center, round which the rudder is capable of revolviDg , 
and this spindle, with the arms at the top and bottom , 
form the crank, which carri9s the rudder center out of 
the middle line ; and the direction of the plane of the 
rudder is regulated by the guide rod at the fore end 
being compelled to slide along the mid dle line. It 
will easily be seen that the advantage which this rud· 
der has over the common rudder in point of power is 
mainly at large angles , 

-

The chief objection, says Engineering, from which 
we extract the engraving, raised to Mr. Gumpel's 
rudder is that it seems complicated . It certain· 

ly does appear more complicated on paper than 
when seen fi ',ted to the vessel ; and the ease with 
which it could be worked, although the steering 
wheel was small , and a half turn of it put the rudder hard 
over, was a subj ect of much remark on the trial. That it 
would be of great ad vantage tl river steamers and other 
craft requiring good steering powers, there can be little 
doubt ; but it wonld be premature to pass an opinion on it 
for sailing vessels. The tendency appears to be rather in 
favor of s mall rudders for sailing vesstlls of the mercantile 
marine, although in yachts they are sometimes of consid�ra. 
ble area in proportion to the size of the vessel. It is obvious 

that the advantage of a balanced rudder of any kind is felt 
chiefly where large rudder area is required. 

• .•. e 
ON LIFEBOATS. 

Mr. Charles H, Beloe, C. E. , recently read before the 
Liverpool Polytechnic Society 
an exbaustive and able paper 
on the above im portant topic. 
Exclud iDg sucb appliances as 
rafts , buoys, belts, and simIlar 
ap paratll.s , he confines himself 
solely to the single subject in 
question ; and dividing the 
boats into two classes, namely, 
those used off shore and those 
ktpt aboard ship , he proceeds 
to discuss the peculiarities 
and valuable improvements 

existing in the many types 
now in use, In general, the 
qualities which should be pres · 
ent in every ves�el of this de· 
scrip t.ion are summpd up by 
the Royal National Life B oat 
In�titu·.ion as ; (1) Gr.at lateral 
stabili l  y or resistance to upset· 
ing. (2) Speed against a beavy 
sea, (3) Facility of launching 
or taking the shore. (4) Im­
med iate self discbarge of any 
water breakiDg into ber. (5) 
Self· rightiDg if upset. (6) 
Strength. (7) S towage room 
for a large number of passen. 
gers. From the descript ions 
which follow, taken from Mr. 
Beloe's paper, and by the aid 
of the annexed d iagrams, for 
which we are indebted to the 
FJngineer, the reader will be 
able to examine comparatively 
the principal varieties of life 
boats now in use in EDgJand ; 

1'10.1 

FIC.1S 

Fig. 1 represents the north country or improved Great· 
head plan , and is now nearly obsolete. ThEse are the widest 
rowing life boats in existence, some of them having as much 
as 101 feet to 11 feet beam, with a length of 30 feet. These 
wide boats require long oars, with two men to each. to pro· 
pel them, thereby risking a large number of lives in every 
boat. They do not possess the property of self. rightin!!" 
and it was in one of them that twenty lives were lost in 1849. 
The airtight compartments are marked A. These side a.ir 
cases contribute vastly to the stability of the boat, by lea.v· 
ing a very sma.1l space for the water to occupy, when one 
gunwale is thrown level with the S8&, and that spaCe but 
lllightly on one side of the center of gravity, coDsequently 

J titutifit �tutri,att. 
tbe water shipped would have but little tendency to weigh 
the boa.t d o wn, Tile continuation of tbe air casee to the 
gunwale ie obj -ctionable, as tb ey occupy space whi ch ie 
valuable for tile s to wl!.ge of 8hipwrecked perdons. A water 
tig ht deck , marked B, extends a :r08S tbe boat, a li ttle above 
the level of the sea outside ; and any water tbat may be 
shipped is discharged through tubes into the sel!. beiow. 
FIg. 2 represents one of the Norfolk and S uffolk sailing life 

GUMP.EL'S RUDDER. 
boats, which are nearly as ancient in model as the one just 
described. The extra buoyancy is obtained by means of 
cork fenders - outside the gunwale and by side air cases, oc· 
cupying a large portion of the interior of the boat. With 
regard to stability, these Norfolk boats retain more water 
when inclin_ d to leeward than some boats, as shown by Fig 
2, but a large portion of it is to the windward or higher side 
of the center of buoyancy, where it serves the purposes of 
ballast, and thereby add8 to the stability, They are almost 
entirely ballasted with water. One great adva.n tage of this 
plan is that the boats are so easily handled in launching or 
beaching, as  they are lauDched empty ; but as 800n as they 
are cleared of the beach, tbe plugs are witbdrawn, and the 
water admitted to the outside l .. vel. In addition, they are 

Fle.2 

B tbe relieving tubAS, of tbe same depth as the space be. 
t ween the deck s  and tbe b Jat'lI floor ;  C C C C ale spacli 8 be. 
neath the deck, placod longi ludin .. lly at the mids tJi p part  of 
the boat, and filled with cases pa .bd with cork, formin g a 

portion of the ballast ; D, scuttle for ventilation , h av in g a 

pump fix6d in it , by which any leakage ben eath the deck 

can be pumped out when afloat. The extra buoyancy is ob­

tained entirely by means of  air cases . When the l�e gun· 
wale is level with the sea, there is more space inside to  
leeward of the center of gravity than in Figs. 1 and 2,  
the air cases havin g the corners taken off to afford 
room for the stowage of passt ngHs, and to prevent 
the sid e buoyancy being plactld too high for the pur· 
po�es of self- r ighting. The self-discharge of water is 
provided for by tbe reliev i ng tubtlB, B, for, as the wa· 
tertight d .. ck is always slightly above the level of the 
water out�ide, any sea that is ehipped must flow out 
throu�h these tub� s, which are fUI nished witb Vtry 
simple st-lf actiDg balanced valv�s, that afford no ob· 
struction to the tree egress of water, but, eloping by 
the pressure of the Sf a outside, effectually prllvent the 
admission of any . The actual time occupied by one 
of these boats in freeing itself from water is about 30 
seconds. A large portion of the balla ' t  is com poo ed of 
cork or wood, as shown at C C C C. The really di� tin · 
guishing feature of these boats is the property which 
th"y possess of se lf-r Ighting, The best p roof  of the 
safety of the boa�s is the fact tllat during tb ,e last 
twenty- two years the Institution has only lost from 
all causes, twenty-nine persons from its o w n  llIeboat 
crews, and many of these lives were lost by the men 
being crushed against wrecks, falling overboard , etc. 
The method by which this peculiar property is obtained 
is by attaching a heavy iron keel to the boat, and oth·  
erwise providing a sufficient weight of  bal l ast, by 
giving a considerable amount of sheer, an d by enclos­
ing the bow and s tern by air ,ight cham hers. These 
chambers have sufficient buoyanl'J to support tbe whole 
weight of the boat when upset ,  with the keel at a consi-
derable hight above the water ; it  is then floating on two 
points, with the ballast far above the center of b uoyancy, 

thus forming an unstable equilibrium. In this position the 
boat cannot remain ; and as soon as the keel falls to one side 
or the other of the center of gravity, the weight of ballast 
drags the boat round, the water escapes tbrough the reliev· 
ing tubes, and she is again ready for service. The following 
are the requirements requisite to insure self righting ; (1) 
Ballast. (2) Enclosed air chambers at the bo w and stern, 
placed sufficiently above the center of gravity. (3) Limited 
breadth of beam. (4) Limited side buoyaacy. 

In order to insure streDgth and elastiCity, these boats are 
now built of fir, on the diagonal principle ; formerly they 
were clinker· built, of oak. 

Figs. 10 and 1 1  represent two boats built on the tubular 
principle. One is stationed atR byl, and the other at New 

Brighton, both being under tbe 
FlU control of the Lifeboat Institu· 

ml.7 FlQ.B 

tion. The lat'er boat tow� and 
sails admi! ably , thoug h a trifle 
heavy under oars. A sect'oual 
elevation of her is sb own in 
Fig, 10. Her d imensions are 
as follows ; L< ngth over all ,  40 
feet ; diamfter of tubes, 3 feet ; 
distance apart, 3 feet 6 in cb. s .  
The Mersey Docks and Harbor 
Board has a boat built on this 
principle, but with a difieren ce 
in the mode of construction . 
The tubes, instead of bEing 
circular, are flat on the inner 
sid es, see Fig, 11 ; the end s of 
the tubes are n ot brought to­
gether , but the inner sides reo 
main parallel throughout , and 
have a sort 01 bow or cut water 
at one end. One obj ect of this 
plan is to prevent the water 
thro wn ofi by tb e bows of the 
tubes being thrown in between 
them, wbere the space is con­
fined, and where it undoubted­
ly retards the boat. By the 
altered plan, it is contended 
that all the water thrown off 
by the bows shall pass away 
freely outsid e the tnbes. This 
boat is undoubtfdly fast. r un. 
der oars than the New Brigh­
ton one, but not equ al to her 

LIFEBOATS. 
furnished with iron keels. They are exclusively sailing 
boats, being nearly unmanageable under oars. They measure 
from 39 feet to 46 feet in length, and from 10! feet to 12 feet 
in breadth. A plan and sections of the self· righting life boat 
ol the Royal National Lifeboat Institution are sbown by 
Figs. 3, 7, and 8, This is the result of all the expe 
rience gained by the institut ion in the management of its 
large fleet, now consisting of 235 lifeboats. 

On the plan , Fig 8, A represents the watertight deck, B 
the relieviDg tubes, C the side air cases, D the end air cbam 
bers, E the ballast, F scuttles to admit of a free current of 
air UDder the watertight deck. when the boa.t is &abore, G 
another sCllttle for air, and to receive a. pump. In the crols 
section, Fig. 3, A represeDts the sections of the llide a.ir cases ; 

in buoyancy and strength. 
Her dimensions are as follows ; 

Length, 36 feet ; breadth, 10 feet 2 inches outside tubes ; 
breadth, 9 feet 8 inches outside gunwales ; diameter of 
tnbes, 3 feet. The obj ections to thie class of boat are ; 
The prej ud ices of the fishermen and boatmen respecting a 
boat eo unlike anything to which they have been accus­
tomed ; their great weight , the clumsy carriage which they 
require, their unsuitability for launching off a. lee shore, and 
their great cost. 

SHIPS' LIFEBOATS. 
In order to improve this most importlLut description of 

boat, in February, 1870, the Society of Arts offered its gold 
medal tor a ship'. lifeboat, sl1itable tor the mercantile lISa. 
rine, lUIder the following conditions, mentioned In the secend 
division of the diacourse. Mr. Bdoe laid that all ships' 
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lifeboats should have these requirements : (1) Buoyancy 
sufficient to insure that the boat be manageable, when, 
in addition to the number of persons and additional dead 
weight (if any) she is intended to carry, she is filled by a 
sea. (2) The fittings or appliances by which such buoyancy 
is obtained to remain efficient under all circumstances of 
climate and temperature, as well as under exposure to sun, 
weather. and salt water. (3) Fitness for use as an ordinary 
ship's boat. (4) Strength. (5) Durability. (6) Lateral sta. 
bility, or resistance to upsetting on the broadside. (7) Relief 
of water to the outside level. (8) Uheapness. (9) Simplicity 
of structure. (10) Lightness. It will be seen at OBce how 
different are the conditions from those of a shore life boat, 
and how the ordinary boats of the Institution would fail to 
�omply with them, especially with requirements Nos. 3, 8, 9, 
and 10. Self· righting is not considered as essential ; in fact, 
boats in an open sea are far less likely to be upset than in 
the heavy breakers near the shore. The council of the So· 
ciety of Arts has awarded two gold medals, one to Messrs. 
Woolfe & Son, for their wooden boats, and one to Messrs. 
Hamilton & Co. , for their iron boats. 

Messrs. Woolfe & Son's llfeboat was 25 feet long by 7 feet 
beam, was built of wood, and had Bnd and side compartments 
of the proportions recommended by the committee. There is 
no special peculiarity in .the shape of the boat, except that 
she is very flat.floored ; the top of the air cases being flat and 
level with the thwarts, they afford additional accommodation 
for passengers. With the crew on board and the water ad· 
mitted to the outside level, this boat has a freeboard of 20t 
inches, and with fifteen additional passengers the freeboard 
is reduced to 12 inches. It takes eight men to stand on the 
gunwale to bring it awash. The air cases are easily removed, 
thus rendering the boat available for service as a cargo boat. 
The seas breaking into her are ejected to the outside level 
by means of two plug holes in the bottom, the remainder 
being baled out after the plugs are again inserted. 

Messrs. Hamilton & Co.'s metallic lifeboat is a counterpart 
of Messrs . W oolfe's boat, having the same length and 
breadth ; and the proportions of the air cases are identical. 
The two points of difference between Hamilton's and 
�Noolfe's are in the material (one being built of galvanized 
corrugated iron, aud the other of wood) :and the means of 
ejecting the water. The two plug holes, 3 inches in diame· 
ter, are placed in the Cf�nter of the boat, and a watertight 
bulkhead is fixed on each thwart, on opposite sides of the 
plug hole, see Fig. 12. Each of these bulkheads is furnished 
with a simple flap valve, opening inwards. In the event of 
the boat shipping a sea, she is turned head to wind ; and as 
the bow rises to the waves, all the water contained in the 
forepart of the boat passes through the valve in the fore · 
most bulkh€ad , but cannot pass the second one, consequent· 
ly the water is heaped up in the space between the two 
bulkheads .  As the bow falls again the valve close�, and the 
water in the center would be higher than the outside level 
if the plugs have been left in ; on withdrawing them it 
would fall to the level of the sea. The same process is reo 
peoted as the stern rises, and a few movements of the boat 
are suliicient to free her from w'lter, with the exception of 
about one inch in the bottom. The larger the central space, 
the more rapid will be the discha rge of water ; but on the 
other hand, the greater will be the residuum left in the 
boat. 

Messrs. Lamb & White'll lifeboat was the first real ship's 
lifeboat that was ever adopted, and has undoubtedly done a 
great deal of good service. A cros� section of it is shown by 
Fig. 5. It is built of two thicknesses of plank, with p re· 
pare'] waterproof material of an adhesive nature interposed. 
The whole of  the internal work, comprising the watertight 
compartmentr, bulkhead!!, and decks, is of the same construc­
tion. 

Combe's cork and cane lifeboat, Fig. 13, is composed of 
two baskets, placed one inside the other, and secured to a 
de,ep wooden keel, the space betweeu the baskets being filled 
with cork. No provision is required for the E'jection of 
water, which pa.lses freely through the basket work and be. 
t ween the cork, the bottom of the inner basket or floor of the 
boa.t being above the outside eea level. One of the best 
features of this most ingenious invention is the mode in 
which the stability of the boat is increased by the water being 
retained on the windward or elevated side, and discharged 
on the leeward or lower side. This is effected by leaving a 
central space in the bottom, extending fore and aft, which 
is not filled with cork, and by lining a portion of the bottom 
of the boat and the sides of this central water space with a 
waterproof material , by wh ich means the water is retained 
on the side which is lifted up, and its weight acts as ballast 
on the eide where it is wanted, and tends to right the boat. 
One great advantage of this form of Ilonstruction is its 
lightness, a boat, 25 feet long, 8 feet beam, and 3 feet 4 
inches deep, only weighing one tun. 

------........ ..... .. ------
THE ST. GOTHARD TUNNEL . -It appears, from a recent 

report made to the Swiss Federal Council ,  that at the close 
of June the contractors had completed nearly Qne seventh of 
the whole distance of nine milep, 2213 feet. The progress 
made during July was about evenly balanced, but thl' ad· 
vance on the Goeschenen side was rather more rapid than 
that effected on the Airolo side. 

• • • • • 
SMOKUi'G BY CLOCKWORK. - A  ne w toy, lately patented, 

consists of a figure of a dandy with a cigar holder in his 
mouth. In the pedestal there is a small bellows, operated by 
clockwork and spring. A small cigar is lighted and placed 
in the holder ; and when the spring is set in motion, the 
dandy plli!s away, as natural as life, until the cigar is con· 
Bumed. 

Practical MechanlslD. 

To tM Editor of tM Scientifia American : 

I have carefully read Mr. Joshua Rose's essays on practi. 
cal mechanics, and also the controversy upon hardening and 
tempering tools. Mr. Rose is elucidating a perfection of 
workmanship not attained by one experienced mechanic in a 
hundred. It is an easy matter to run a lathe ; but to get the 
utmost attainable duty out of it is quite another thing, and 
this Mr. Rose shows exactly how to do. I have worked in 
shops where the work was let out by the piece, and have 
found innumerable cases where one man in a particular 
branch, witL. the same tools, did much more work than 
others. How is this ? It is done by little, fine points in the 
manipulation of the work and the tools, which only a few 
succeed in perceiving. For instance, in one essay Mr. Rose 
says : " So much side rake may be given a tool that it will 
feed itself without the aid of any feed motion ; for the force 
n quired to bend the shaving (In heavy cuts only) will react 
upon the tool, forcing it up and into the cut ; while the 
amount of bottom rake, or clearance, as it is sometimes 
called , may be made j ust sufficient to permit the tool to enter 
the cut to the required thickness of shll.ving or tool feed, and 
no more ; and it will, after the cut is once begun, feed itself, 
and stop itself when the cut is over!' Such a tool as Is here 
described is the very perfection of a tool for heavy cuts ; 
there is absolutely nothing beyond it, that is, provided always 
that it is forged and hardened as Mr. Rose directs. Not a 
" wrinkle " has he omitted. 

Mr. Hawkins says that " if a tool be dipped at the lowest 
temperature at which it will be hard at all, it will be harder 
when ready for use than if dipped at any higher tempera· 
ture, if required to be drawn in temper at all. " A tool for 
ordinary work, such as shown by Mr. Rose in his Fig. 6, 
treated by either of these methods would be utterly worth 
less for the work asaigned to it by Mr. Rose, that is, running 
36 or 27 feet a minute with a feed of 20 or 25. Nine out of 
ten expert workmen discard the feed motions of small lathes 
and feed the tool by hand, when doing short work, because 
the feeds are so fine as to prevent getting out a satisfactory 
amount of work. The employer of a fine feed is incapable 
of judging of the merits of a tool, since his practice never 
puts a tool to a full test. " The temper of a tool, made just 
hot enough to harden at all," is altogether indefinite, and 
practically useless. Mr. Rose gives Ilpecial instmctions for 
taps, etc. , and he gives the colors in combination (as patent 
lawyers say) with the conditionll ; 60 that, both being observed, 
the result is uniform and correct. What result may be ob· 
tained by other conditions is another thing. I know of no 
better plan than Mr. Rose'S, and I do not believe there is one 
in use. Mr. Hawkins appears to have varied his conditions, 
and his results have therefore become varied and indefinite 
in consequence. The latter says in one place that a work· 
man may dip a chisel too little, and the chisel will be soft ; 
in another place he may bungle and make it too hard, and 
that this is an everyday shop practice : " an unprofitable 
shop experience," he calls it. He afterwards say s that the 
chemical action which produces the colors in tempering is a 
subject not, in his opinion, beyond the American mechanic's 
capability to comprehend. The capability to comprehend is 
as undisputed as the fact that it is foreign to the whole 
quelltion. No mechanical motive, no fair motive called fortb , 
such a remark. I do not believe that it is American shop 
practice to make the blunders Mr. Hawkins charges, but I 
do believe that, were such a deplorable state of things true, 
the first duty of American mechaoics would be to learn to 
heat and dip a tool properly, so that the chemical action of 
tempering, whether it be oxidation or carbonization, may be 
put Into proper operation, without which considerations of 
time, color, etc. , are all valueless. 

Greenpdint, N. Y. W. H. 
• • • • • 

The Pla& ue oC Locusts. 

To the Edit01' of tM Scientifia American : 
The grasshopper or locust plague of the Western States is 

an evil which threatens the entire country, and steps should 
be taken to stop it. In order to do that, we must get at the 
cause of it. Every acre of land producing wild or cultivated 
vegetation supports its equivalent of animal life ; and when 
the balance of p�er is violently disturbed, it will revenge 
itself. When a man steps on the teeth of a rake, the handle 
will rise up and strike him. If we destroy on the plains one 
kmd of animal life, another kind will spring up which we 
cannot destroy. Millions of buffalo have been killed for 
sport, and millions for their hides or tongues. Every one 
who sees a buffa.lo shoots at it. If it does not fall then, it 
lingers with the wounds till death relieves it. Every one 
who has crossed the plains knows that few are the spots 
which are not dotted over with decaying and decayed car· 
cases. But the greatest slaughter of animals is done by 
poisoning the wolves and coy otes. Each hunter spreads 
poisoned bait over a large track of country, and every morn· 
ing rides round to take the skins ; and each dead animal left 
to rot is in turn a bait to slay thousands of vultures, crows, 
raven�, hawks, and birds of all kinds, forming a carpet of  
their feathers for yards round each carcass. I t  is no wonder, 
then, that the hoof of the buffalo and the sharp bill of the 
feathered tribe disturb not the egg of the locust, as it lies 
near the surface of the ground , waiting for the warm, dry 
days to come, that it may be ha.tched out and fly. 

. 

The vast plains, while waiting to be used as the abode o f  
man and h i s  dependents, should not b e  deprived o f  their 
beastM and birds. Every prairie chicken and bird conllumes 
aX! enormous quantity of insect eggs. The wolf and the 

[SEPTEMBER 26, 1 874. 
bear feed on the locusts before they can fly. By these agents, 
clouds of these plagues would be prevented from rising to 
strike the Western farmer with want and famine. The locust 
must BOW be conllum.,d or abolished in some way, or he will 
possess the land. We m ust improve the means of gather. 
ing them and using them for fuel or fertilizers, and laws 
must be enforced which will protect the beasts and birds of 
the wilds. If large brilliant fires were kept burning at night 
in the line of their flight . they would come to the light, and, 
getting their wings burnt, would remain. 

Chicago, Ill. JOHN WHITEFORD. 

• • • • • 
Pa .. ae;e oC Gas throu&'h Heated Ca.t Iron. 

To tM Editor of tM &ientifia American : 

It is generally supposed that the products of combustion 
will, under some circumstances, pass through heated cast 
iron. My impression is that experiments, made in Paris 
several years ago, lead to thill conclusion. I remember read. 
ing something of the kind at the time, but I have never been 
able to find an authorized statement of the investigations 
which lead to this conclusion. Can you put me in the way 
of finding an accouut of these experiments ? In case you are 
unable to do this, will you kindly inform me what you think 
the facts in the case are ? J. W. PINKHAM. 

Montclair, N. J. 
[ANSWER. -We have heretofore published the reports of ex· 

periments to which our correspondent refers, wherein it was 
claimed that carbonic acid gas, resulting from the combus· 
tion of the fuel in cast iron furnaces, will pass directly 
through the iron plates ; and the recommendation was there · 
fore made that wrought iron should be substituted for cast 
iron in the manufacture of hot air furnaces, stoves, and other 
domestic heaters. But this conclusion we regard as erro· 
neous, for we think that the quantity of gM that thus passes 
through the cast iron plates is too small to be ordinarily ap· 
preciable. In fact, Dr.  Hayes, of Massachusetts, in a note 
published in the SCIENTIFIC AMERICAN last year, stated that 
that he had conducted a series of special experiments which 
fully confirm the above view. 

We are aware that the escape of gas from our stoves and 
furnaces is a subject of serious and common complaint. But 
the trouble is principally due to the badly fitted joints of the 
cast iron plates, to the improper closing of dampers (thus 
forcing the gas out at the joints), and also to defective draft 
in the chimney. It would be difficult to find any cast i ron 
stove or heater in use that is not more or less visibly open 
at some of its plate or pipe joints, through which gas may, 
of COUlE e, freely flow out. Until some method is invented 
to seal these openings, t:"e subject of the issue of gas through 
the pores of the plates, as a sanitary question, wlll be likely 
to remain in abeyance.-ED8. ] 

- .�. -
The SlDaII En&,lne Qucstlo n .  

To the Editor of tM Scientific American : 

Some years ago I buil t  a small engine, with a cylinder 
2x5 inches, and a balance wheel of 3 feet diameter and 100 
Ibs. weight. The boiler is 15x36 inches and has fifty ! inch 
flues. It is set horizontally, with the fire box at one end. 
The fire returns through the upper fiues, superb eating the 
steam. The cylinder is on top of the boiler. Fifteen gal­
lons of water are required to charge the boiler ; and when 
the engine is running at 50 Ibs. pressure and 300 revolu. 
tions per minute, it evaporates about 2 gallons p el' hour. 
The amount of fuel is about the same as l equired by a good 
sized cook stove. It runs 12 feet of 2 inch shafting,a 6 inch 
circular saw and cuts 2 inch lumber well ; or it runs a 
wood lathe to turn stuff 6 to 8 inches in diameter. The en· 
gine has been run , more or les8, for ten years without repairs 
of any importance, and is in good order now. 

Brunswick, N. J. N. T. W. 

To the Editor of the Scientijic Amertcan . 
I have a vertical engine, 2 !  inches stroke x 2t inches bore. 

The feed pump plunger is i inch x 2, incbes stroke. The boiler 
is horizontal, 24 inches x 12 diameter, with 12 flues, each 1t 
inches in diameter. Boiler ill set in a heavy sheet iron case , 
with fire box 12x14 inches ; the fire passes under the boiler, 
back through the flues, and over the top of the boiler, and 
out of smoke stack. No part of the boiler is exposed to the 
air. The f<led pipe passes into the boiler front through the 
fire, and delivers the water in the back end of the boiler at 
nearly th e boiling point. I have the engine in a boat 16  feet 
long x i foot beam, turning a 14 inch wheel. It makes steam 
ve ry freely ; in fact I run with the door open two thirds of 
the time. I have run 60 miles in 9 hours with 4 men, burn. 
ing 48 Ibs. of coal. It is the most p erfectly w orking engine 
I ever saw, large or small. 

Manistee, Mich. N. G. NEER. 

------------....... .  �I •• ------------
The Speed oC th e Mary Powell. 

1 '0 1!18 Editor of the Scientifia American : 

In your issue of September 5, I see you mention that the. 
Mary POWell ran to Piermont, a distance of 28 miles, in on., 
hour. On investigation, I fail to find y our statement of tb", 
distance to Piermont confirmed. I make it about 22 mileE 

New York cit.y. L. H. ROSSIRE. 

-

J. FRAUENBERGER, of New York city, has recently pat. 
ented a composition for producing B�tificial coral�,  ivory, and 
similar articles, made of cllseine, mix ,d in the proportions 
described , and boiled under suitable heat, with a varnish­
like Ilolution of copal in concentrated liquid ammonia and 
alcohol, to be colored and prepared for the various applic4. 
tions in the ans. 
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PRACTICAL MECHANISM. 

NUMBER IX. 

BY JOSHUA ROSle. 

VISE WORK-PENING. 

The operation termed pening is stretching the skin on one 
Bide of work to alter its shape, the principle of which is that, 
by striking metal with a hammer, the face of the metal 
struck stretches, and tends to force the work into a circular 
form, of which the part recei�ing the effect of the hammer 
is the outside circle or diameter. 

removed when they appear of even thicknesses, the fitting 
being completed with marking only. All brasses must be 
fitted to their boxes more tightly than they are intended, 
when finished, to be, beCl!.Use tuey go in from the process of 
boring and are consequently an easier fit after than before 
being bored. 

Fig. 38 represents a piece of fiat iron, which would, if it 
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were well hammered on the face, n, a, a, with the pene of 
a hammer,alt�r its form to that denoted by the dotted lines . 

Fig. 39 represents a brass 
which, if struck with a ham­
mer (along its bore at a) or 
other piece of metal for driv­
ing it in while fitting, would 
gradually assume the form 
denoted by the dotted lines. 
Fig. 40 represents a rod can­

�ectild at the end, n, with a double eye and pin, and requir­
lDg to descend true so as to fit into the double eye, b, at the 
other end; if, therefore, it is pened perpendicularly on the 

face, c,  of the rod, the stretched skin will throw the end 
around so that it will come fair with the eye, b. Connecting 
rod straps which are a little too wide for the rod ends may 
be in like manner closed so as to fit by pening the outside of 
the crown end, or, if too narrow, may be opened by pening 
the inside of the crown end; but in either case the ends of 
the strap alter most in consequence of their lengths, and the 
strap will require refitting between its jaws. 

Piston rings may be made of l arger diameter by pening 
the ring all round on the inside, and there are many other 
Utles to which pening may be used to advantage, such as set­
ting frames, refitting old work, taking the twist out of work, 
etc . •  but it must be borne in mind that if, after a piece of 
metal has been pened, a cut is taken off it, it will return to 
its original shape, as the effects of the PQning do not ex' 
tend more than -h of an inch in depth. When, therefore, a 
bra�s or other work requiring to be bored is driven in and 
out by a piece of metal or a hammer, it stretches the skin ' 
and when the brass is bored, the stretched skin bein g cu� 
away, it assumes its original shape and hence becomes 
slack or loose in the strap or block. A light hammer having 
a round pene should be used; and light blows should be 
employed for pening, as they are the most effective. 

FITTING BRASSES TO THEIR BOXES. 

The pattern for a brass which is hexagonal upon the bo�­
tom or bedding part should not be made of exactly the same 
shape as the hexagonal part of the box upon which it beds, 
beclIQse the brass, In casting, shrinks in the direction of the 
diameter of the bore to such an exteut as seriously to alter 
the angles of the bottom of the brass as compared with the 
angles on the bottom of the pattern. To compensate for this 
change of form, the angles on the sides of the pattern should 
be made more obtue than those on the sides of the box, as 
described in Fig. H, the dotted lines being the angle of the 

�li'<jJl. / 
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box. The shrinkage referred to is 
not merely that due to the con­
traction of the metal in cooling, but 
is an alteration of form which takes 
place in all castings of more or less 
segmental circular form, especially 
in the case of light castings. In cast 
ings of 4 inchea or l ess diameter, 

the rapping (given by the molder to the pattern to loosen it 
in the sand, so as to be able to extract the pattern without 
damaging the mold) is about equal to this alteration of form ; 
but in larger castings an allowance must be made for it. 

FITTING LINK MOTIONS. 

The planing and boring of the link, of the die, and of the 
eccentric rod double eyes being completed, the faces of the 
linKs may be filed up to a surface plate. The slot of the 
link should then be filed out to a gage of sheet iron of the 
proper sweep, the sides of the slot being kept square at all 
parts with the face of the link: each end of the slot at the 
termination of the st roke of the die should be eased off a 
little, 80 that, when the link and the die are hardened, the 
latter will not bind b ard in tbe ends of the former, as would 
otherwise inevitably be the case. The die may then be fitted, 
to a rather tight fit, to the slot of the link, putting a very 
light coat of marking upon either or both of them, which 
will serve as a lubricant to prevent them from cutting, and 
will show the high spots upon both the link and the die, 
which spots must be eaaed off until the die fits to a working fit., 
providing the link and die are not intended to be hardened. 
If, however, they are to be hardened, the die must be made 
of a somewhat easier fit to allew for the expansion of the 
metal, wbich takes place in hardening. To fit the double 
eyes (that is, the eccentric rod ends) upon the link (or qua­
drant), a bolt and washer should be provided, the pin being 
a fit to the hole in the eye and to the hole in the washer, the 
head of the pin and the washer being the finished diameter 
of the outside of the eye. The end of the pin is passed 
throngh one side of the eye, then through the washer, and 

then through the other side of the eye,as illustrated in Fig. I, 
a being the pin, B, the washer, and C, the double eye. 

The underneath faces of the pin and washer will, if re­
volved by hand, mark the two faces (against which they 
bear) true with the hole of the double eye ; and when those 
faces are finished, the pin may be turned end for end, and the 
other two faces trued in the same manner. The object of 
making the head of the pin and the washer of the same 
dia�eter as the double eye is that they may be used as gages 
to which to file up the outside of the double eye, for which 
purpose they should be hardened so that the file will not cut 
them. The double eyes being filed to fit the link, the washer 
(having been used, as above described,as a gage to keep the 
faces trUQ to the hole) must then be clamped to the link,care 
being taken to make the hole of the link as true as possible 
with the hole of the double eye, and to slacken the bolt of 
the clamp if the double eye requires moving to come fair 
with the hole in the link. If the clamp were not slacked, 
striking the double eye to move it would probably spring one 
jaw out of true with the other. A hand reamer may be 
passed through the double eye, taking out a light cut, and 
thus making the holes through the link and double eye paral­
lel and quite true wHh each other. 

If, afte r the lin k has been hardened, the die is of too tight 
a fit, place oil and fine emery in the slot, put the die in 
its place and (with a piece of wood, through the hole of the 
die) force it back and forth from end to end of the slot, or in 
such parts only as it may be too tight ; this will grind out 
the tight places. If the link is tight at the extreme ends, as 
is sometimes the case, a piece of flat copper shaped and used 
as a file may be used with grain emery and oil to grind out 
such ends. If, however, the link has altered so much as to 
make the grinding a l ong and tedious operation, it may be 
opened by placing a bolt and nut in such a position in the 
slot that the head of the bolt will rest against one side and 
the end face of the nut against tbe other side of the slot ; the 
head of the bolt should then be held stationary with a 
wrench or spanner, and the nut, being unscrewed, will force 
open the link. Another method is to take two keys, such as 
connecting rod keys, both having an equal amount of taper 
on them and place them in the slot of the link as here shown, 

a being an end view of the link, and 
B and C the keys referred to. The 
operation is to place a hammer 
against the head of one key, as 
here shown, to prevent it from 
driving out of tbe link, and to drive 
in the other key. The advantage of 
this method over the screw and nut 

cylinder hl\s a portion cut away to givtl room for the steam 
to enter (as is usually the case), mark a line across the inside 
flange of the cover, parallel to the part cut away, and then 
scribe each end of the line across the edge of the flange. 
Then mark a similar line across the cylinder end , parallel to 
the steam port where it enters the cylinder, and scribe each 
end of this line across the cylinder flange, so that, when the 
cylinder cover is placed into the cylinder and the l ines o n  
the flanges of the cylinder and the cover are placed parallel 
to each other, the pieee cut away on the cover will stand ex · 
actly opposite to the steam port, as it is intended to do. 
The cover may then be clamped to the cylinder, and holes of 
the requisite size for the tap (the tapping holes, as they are 
(,,ommonly called) may be drilled through the cover and the 
requisite depth into the cylinder at the same time. Concerning 
the correct size of 0. tapping hole in cast iron, as compared 
to the tap, there is much difference of opinion and practice. 
On the one hand, it is claimed . that the size of the tapping 
hole should be such as to permit of a full thread when it is 
tapped ; on the other hand . it is claimed that two third � or  
even one half of a full thread is  all th at is  necessary in holes 
in cast iron, because such a thread is, it is claimed , equally 
as strong as a full one, and much easier to tap. In cases 
where it is not necessary for the thread to be steamtight , 
and where the depth of the thread is greater by at lpast t 
inch than the diameter of the bolt or stud, tbree quarters of 
a full thread is all that is necessary, and can be tapped with 
much less labor than would be the case if the hol e  were 
small enough to admit of a full thread, partly becam e of 
the diminished dnty performed by the tap, and partly be­
cause the oil (which should always be freely suppl ied to a 
tap) obtains so much more free access to the cutting edges 
of the tap. If a long tap is employed to cut a three quarter 
full thread, it may be wound continuously down the hole, 
without requiring to be turned backwards at every revolu · 
tion or so of the tap, to free it from the tap cuttings or shav­
ings, as would be necessary in case a full thread WHe being 
cut. The saving of time in consequence of this advantage 
is equal to at l east 50 per cent in favor of the three quarter 
full thread. 

The cylinder covers must, after being drilled, as above, be 
taken frem the cylinder, and the clearing drill put through 
the holes already drilled so that they will admit the bolts or 
studs, the clearing h oles being mad" T\r inch larger th an 
the diameter of the bolts or studs. Th� steam chest may 
be either clamped to the cylinder, and tapping" holes drilled 
through it and the cylinder (the same as done in th e case of 
the covers), or it may have its clearing holes drilled in it 
while so clamped, care being taken to let the point of the drill 
enter deep enough to pass completely through the steam 
chest, and into the cylinder deep enough to cut or dril l '  a 
countersink nendy or quite equal to the diameter of the dril l. 
If, however, the steam chest is already d rilled, it may be 
set upon the cylinder, and the holes marked on the cylin der 
face by a scribpr or by the end of a piece of wood or of a 
bolt, which end may be made either conical or fiat for the 
purpose, marking being placed upon i t ; so that, by putting 
it through the hole of the chest, permitting it to rest upo� 
the cylinder face (which may be chalked so as to show the 
marks plainly), and then revolving it with the b and, it will 
mark the cylinder facQ. This plan is generall y resorted to 
when the holes in the chest are too deep to permit of b eing 
scribed. To true the back face, rounu a hole against 
which face the bolt head or the face of the nut may bed, 
(in cases where such facing cannot be done by a pin coun­
tersink or a cutter used in a machine), the appliance here 

shown may be employed, a being a pill provided with a slot 
at one end to admit the cutter, B, which is held fast by the 
key. C, and is also provided with a square end, f, by which it 
may be turned or revolved by means of a wrench. and with 
a thread to receive the nut, E, d being a washer ; so that, 
by screwing up the nut, E, the cutting edges of the cutter 
are forced against the cylinder, g, and will, when revolved, 
cut the face, against which they are forced, true with the 
hole in the cylinder thro ugh which the pin, q, is passed. 

• I • • • 

In fitting a brass to its box, first fit the sides of the brass 
to the box, keeping them at an equal angle to the joint or 
top face of the brass,so as to let the brass down evenly and not 
with one side or one bevel lower than the other. To find if 
the brass is level, use inside callipers as a gage, applied 
from the top face of the brass to the top face of the box. When 
the brass is let down so that it approachps the bottom of the 
box. rub upon the bed of the box a coating of marking; and 
then upon the end of each bevel, and upon the bottom and 
near each corner (of the bevels and bottom), place some 
small pellets of red lead, mixed stiffly ; then when the brass 
is driven home upon its bed and again taken out, the pellets 
of red lead will adhere to the box because of the marking. 
and (by their respective thicknesses) denote how nearly the 
angles or bevels of the brass fit to the box ; because where the 
brass touches the bed of the box, the pellets will be smashed ' 
but if the pellets are intact,it demonstrates that there is spac� 
between the box and the brass. It is obvious that the brass 
requires chipping in those places where the pellets are 
crushed, and in proportion to the thickness of the pellets 
that are the least crllshed. The pellets should be removed 
and replaced each time before driving the brass home, and 

is this : The link will spring cOD siderably before it will alter 
its form, ao that, when applying the bolt an d nut, it is difficult, 
in the second operation (providing the first has not effected 
the desired opening of the link), to find exactly how much to 
unscrew the nut. In using the keys, however, lines may be 
drawn across the keys to denote exactly how far they were 
driven in during the first operation, which lines will guide 
the judgment as to how far to drive them in the second 
operation. If a link opens, that is, if the sl�t becomes wider 
during the process of hardening, it may be closed by 
clamping, or even by a strong vise. 

RICH beds of magnetic ore have been developed in the 
southwestern portion of Bethlehem Township, Hunterdon 
County, N. J .  The ore is of uniform and excellent quality, 
containing as impurities manganese, alumina, silica, an d 
lime, being free from sulphur and phosphorus. It is well 
adapted for making Bessemer steel, and is used by th e Beth­
lehem Iron Company, and the Pennsylvania Steel Works at 
Harrisburg. 

------------�.� .. �, .. ------------
LEAD POIBONING. --MM. G. Bergeron and L.  L'Hote state 

that twenty-six persons in the department Seine·et· Marne 
were attacked with symptoms which were at first af cribed to 
bilious typhoid fever, but were subsequently traced to lead 
poisoning. The lead was found in the brine used for falting 
butter, where it was present as chloride. Two of the cases 
proved fatal. A notable quantity of lead was found in the 
>ntelltineB, the liver, and the brain of the dead. 

FITTING CYLINDERS. 

A casnal cylinder or pair of cylinders (there being no tem· 
plates for marking the holes, etc. ,) should be fitted up as fol­
lows : If that part of the ciYlindel cover which fits into the 
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C o ntri butions to the Early History of Steam 
Navlltation. 

On the 9th of February, 181 1 ,  letters patent of the United 
States, No. 25, were granted to Robert Fulton of New York, 
for " constructing boats or vessels which are to be navigated 
by the power of steam engines. "  The State department at 
Washington has had occasion recently to make searches 
among its archives for records pertaining to the early patents' 
and among the curiosities thus brought to light is a letter 
from Robert Fulton, bearing date of New York,May 25, 1812, 
in which he requests Mr_ Monroe, then SefJretary of State, 
to give a positive order that his patents for steam boats 
should not be copied or examined except in case of disputes 
in law between him and other persons, of which, he says, 
there were none at the t ime ; and intimates that the doing 
BO enables speculators to contrive, not real improvements, 
but means of evasion, to the ruin of useful inventions. 

T wo letters of : Henry Spencer have also been found, one 
bearing date of Albany, August 3, 1798, and the other of 
Albany, September 3, 1798, both accompanied by drawings 
and written descriptions of an invention, which he claims to 
have made, on boats made use of in inland lock navigation, 
and which may be applicable, he says, to the navigation of 
the great seas, and of a screw and other means of propulsion 
to such boats. 

• ••• • 
Measurement of the Chemical Action of Solar 

L ight. 

Dr. T. L. Phipson, F. C. S. ,in a note to the Chemical News, 
says: Many years ago I made some experiments on this sub · 
ject in Paris, and described a method which I believe capable 
of giving more accurate results than any hitherto obtained. 
Having discovered that a colorless solution of molybdate of 
ammonia in sulphuric acid became greenish blue when ex­
p osed to the sun, and colorless again during the night, and 
that the amount of chemical action exerted to produce 
this tint may be accurately determined by a dilute solution 
of permanganate of potash, it suffices to operate always upon 
the same quantity of substance, and to expose it to the light 
for the same period of time, and in every respect in the same 
conditions, in order to possess a perfectly accurate process 
by means of which the problem of the chemical intensity of 
solar light may some day be solved in a completely satisfac­
tory manner. 

••••• 
LORDON'S IMPROVED LANTERN. 

The lantern herewith illustrated is constructed BO that 
the heated air from the flame passed up through an oil 
�eservoir, and thence is conducted down below the wick 
�hamber, the object being to heat the oil in th� latter, and 
thus afford a clearer and brighter light. 

The wick chamber is represented at A, below which 
another compartment, B, from which extends the tube, 
upward inside the glass globe, through the oil reservoir, D 

and finally terminates in a funnel, E, over the pipe, F 
through which the hot air from the flame rises. Oil is sup 

THE FIRE ON THE HEARTH. 

While it hILS been and still is our g ·neral rule to decline 
the publication of engravings of stoves in our editorial 
columns, we believe it to be to the interest of our readers 
that our regulation in the present instance should be sus­
pended. 'W 8 make \this exception on account of both the 

. 

plied to the wick chamber by the tube, G, in the npper por-.":_=-�---=_:::'==:::::---:=������������� 
tion of which is a piece of wick which may be adjusted from 
the filling orifice, H, to allow the oil to flow to tbe wick 
chamber faster or slower, as may be desired. It will be ob- novelty and the unquestionable merit of the heating appa­
served that the tube, C, conducts the hot air down under the ratus to which the above appropriate name has been given, 
wick chamber, thus warming the oil in the latter. At the As regards the mechanical construction of the stove, little 

base of the lantern is a series of holes connecting with the 
hollow space, I, for purposes of ventilation. 

?atented through the Scientific American Patent Agency, 
July 14, 1874. For further plU'ticulars address Daniel Lor­
don, Fremont Center, Mich. . .. , . 

THE reeent eruption of Mount Etna was predicted by Pro­
fessor !!Uvestrl, who has made a IIpeeial Btudy of such phe. 
nomena. 

need be said, since it is plainly represented in the sectional 
view, Fig. 2, while the exterior appearance is shown in Fig. 

Fig. 2. 

1. There is a large · drum above the fire, surrounded by a 
jacket 110 arranged that a constant supply of fresh air may 
be continuously brought into contact with greatly expanded 
surfaces, which absorb the maximum quantity of heat, and 
impart it rapidly to the infiowing currents, thus prevent. 
ing overheating', and at the same time eupplyiog the room 
with an abundant, genial, and invigorating atmosphere. It 
will be obsel'Ved from the sectional eXlgraving that two dill. 
tinct currents PNS through the Btove. One enters beneath 

[SEPTEMBER 26, 1 8 74. 
the grate, ascends to the chamber above, passes over tho 
diaphragm therein, and thence goes to the chimney, furnish 
ing the draft. The other enters under the stove, and be­
comes heated by contact with the hot surfaces ; and rises 
through the jacket, thus compelling a constant circulation 
through the latter. The fire is entirely open, so that a large 
supply of additional heat is radiated therefrom. The con'  
struction, evidently, is  such that there is  no opportunity for 
leakage of the deadly carbonic acid ; nor is there any contact 
of highly heated plates with the air of the room to generate 
carbonic oxide. Purity of the air-which is the most im­
portant requirement-being thus insured, the maintenance 
of proper circulation is provided for, as already described, 
so that the stove becomes an efficient ventilator, constantly 
changing the atmosphere, while distributing at the same 
time, throughout all parts of the apartment, a moderately 
warmed, fresh current. In this last nspect its advantage 
over the ordinary open grate in the mantel will be obvious, 
not only in point of better utilization of the fuel and conse­
quent economy in the same, but in the fact that tbe old ob­
jection to grates, of " roasting the face while the back is 
freezing," is eftectually done away with . 

In addition to the advantages which we have enumerated 
are those of simplicity, there being no intricate fiues to be­
come clogged and foul, no dampers to get out of order, and 
no grate set far into the interior, to dump or clean which is 
a constant aggravation. The latter is easily shaken, and 
clinkers readily removed. 

It will not require the complimentary testimonials, which 
the manufacturers submit, from Mr. Lewis W. Leeds (than 
whom no engineer has more carefully studied the subject of 
ventilation and warming) and other excellent authorities to 
demonstrate the value of the invention. It will be a verita. 
ble blessing in schools, churches, factories, and all similar 
apariments where large numbers of people are confined, for 
lengthy period s of time, for study or work. 

Patented by Mr. W. L. Phillips, July 13. 1874. For fur­
ther particulars, address the Open Stove Ventilating Com. 
pany, 107 Fulton street, Ne w York city. 

••••• 
Detection of F uchsin Adulterations. 

It has become quite common for French wine merchants 
and confectioners to use fuchsin to highten the color of their 
wares. The poisonous properties of this substance have been 
repeatedly demonstrated, so that, in addition to its being a 
mere adulteration,'its consumption in other substances is di­
rectly detrimental

' to health. 
The presence of the substance can be readily recognized 

in the following manner : Place about 1-& ounces ol tbe sus­
pected compound in a vial, and treat first with 150 grains of 
subacetate of lead , and then with 300 grains of amylic alco· 
hoI. If, after agitating the mixture, the alcohol which sepa. 
rates appears colorless, no fuchsin is present ; if the alcohol 
is colored red,the reverse is the case. 

• • •• • 
ROWLAND'8 WAGON .TACK. 

The annexed engraving represents a simple and inexpen. 
sive form of wagon or lifting j ack, which is applicable to all 

kinds of vehicles. 
The upright standard, A, supports an inclined bar, B, both 

being secured to a substantial base piece. To the upper ex­
tremity of the bar, B, is pivoted the lever, C, the forward 
end of which is similarly attached to the notched bar, D. 
The lower portion of the latter connects with the bar by 
means of the pivoted connecting bars, E. To the lever, C, 
is pivoted the rod,F, the lower end of which is hook-shaped, 
to engage in the teeth of the bent ratchet bar, shown at­
tached to the rear side of the standard, A. 

In using the jack, the free end of the lever,e,ia raised and 
the machine is moved forward until the axle of the wagon 
rests in one of the notches of bar, D. The lever is then carried 
down until the load is raised to the desired hight. The hook, 
F, is next swung forward from the position indicated by the 
dotted lines in the engraving, and caused to engage upon 
one of the teeth of the ratchet bar, thus holding the load 

suspended. By slightly pressing down the lever, C, the hook 
readily drop. away from the ratchet, thus lowering the axle 
or other object supported . 

Patented through the Scientific American Patent Agency , 
June 16, 1874. For further particulars regarding purchase 
of State and county rights, addren (during next two montha 
the inventor, Mr. James S. Rowland, Cambridge, Ohio. 
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IIIPROVED BRICX:; PREBBING IIa.CRINE. his situation stimulated him to the exercise and consequent Printing W'lthout a Press. 

We publish herewith an illustration of this machine, by development of his po wers of planning and devising ; in A photo.ca.rbon print 'm glas� is fir�t obtained in the u�ua I 
which its construction will be e.t once understood. The bricks other words, of thinking for himself. And such e.re they, way, says the Bulletin Belge . which is then varnished with 
to be compressed, in order to give them a greater density the world over, who achieve noted success. Those who think rather weak gum dammar varnish made with pure benzine . 
than they acquire in production, are allowed to harden in for themselves plan for themselves, and upon themselves The print should be S illrounded then with an edging of mas· 
the air for a few days before being pressed. The machine lean. So it was with Fitch, and Goodyear, and Howe. Their tic varnish, and in the meantime the following solution pre· 
consists of a sliding block moved to and fro by a connecting early history was the his�ory of a struggle with privation, pared by the help of the sand ba.th :-Gelatin, 1 part ; gum 
rod driven by gearing from the pnlley, as shown, and of a and want, and litigation, and almost despa.ir ; and the im· arabic, 1 part ; glycerin, 2 parts ; with the least possible 
revolving barrel containing four chambers, in each of whioh mortal Morse must be added to the list, o wing all to their quantity of water. This mixture is poured warm on to the 
is fitted a sliding die containing the marks carbon print after slight ly heating it to 
to be stamped upon the brick. The front prevent the p:lass from cracking. It sbould 
of the sliding block is also furnished with form a thick coating on the top of the 
a stamper. On the top of the machine is image, and when sufficiently congealed 
a plnnger fitting the recesses in the bar· the whole is detached from the glass. 
reI. and moving up and down intermittent. The mass of gelatin forming the bed of 
ly by means of the cam shown in the the separated print. as it Wfle, is then 
sketch , which is connected to the plunger placed upon any plane surface at hand. 
by means of the four bars shown bolted to and the image is ready for being printed 
the crosshead of the plunger. The action from. The usual law governing the ac· 
of the machine is very fimple. A brick is tion of the gelatin matrix causes the ink 
laid on edge upon a table between the front applied to its surface to adhere where the 
of the sliding block and the barrel. The insoluble gelatin has retained the pig. 
sliding block advances and pushes the ments, and to be repelled where the solu· 
brick from the table into the recess in the ble gelatin still retains its moisture.ab· 
barrel, which is immediately opposite, sorbing properties. 
compresses it, and then retires, leaving When wi shin g to print from this image, 
the table clear for another brick to be laid ordinary lithographer'S ink, �l ightly 
on. Meantime the barrel has advanced a thick, is taken and thinned with SOlle 
quarter of a revolution, carrying the oil or oil of turpentine, indeed, with any 
pressed brick with it until it arrives oppo. oil except boiled oil. A ground glass 
site the plunger before mentioned, and large roller is the beat to ink with, the or · 
this, descending, forces out the brick, dinary printer's roller producing a sticki· 
which drops upon the endless traveling 

WHITEHEAD'S BRICK PRESS. 
ness that caUStlS adhesion to the surface 

band beneath, and is carried forward to of the image �nd tends to tear it. The 
the taker off. In this way, says Engineering, to whieh we patience, and courage, and indomitable persistence. If roller is covered with ink in the usual way, namely, by work· 
are indebted for the engravings, 1 0,000 bricks per day can young Remington had been supplied with a gun he would ing it over an elastic surface, such as a bed of gelatin would 
be pressed. have " gone a·gunning," and fallen gradually into a kind of be, until the ink is distributed with perfect uniformity. In 

The machine WIIS exhibited by Messrs. John Whitehead & idle. loafing, aimless life, a burden to himsell and a benefit almost the same manner it is  applied to the image until it 
Co. , of Preston, England, at the re:lent show of the Royal to nobody. The very necessity of effort has been the mak· is sufficiently inked. If over· inked, the surplusage may be 
Agricultural Society at Bedford. ing of many ; while many more, who have had their wallts removed by a moist rag. 

• 'eo . gratified with the asking, have sunk into insigllificance, and If the ink used be too thick, it will adhere only to the deep 
NOVEL ENG I NE AND BOILER. their name and memory have long since perished from the shadows, and must be thinned if half tones are to be in. 

The neat little engine which we illustrate herewith reo earth. eluded. This peculiarity mny be utilized either in order to 
quires scarcely any description to make its construction in· Some have been heard to express a wonder that the human give a greater depth to the shadows of a picture or to ob· 
telligible. The boiler is fitted with internal vertical tubes family should be permitted by Infinite Benevolence to strug. tain prints in different tints at the same time from the same 
arranged in groups of three, secured at each plate. In the former case rollers with inks 
end in malleable cast iron caps, and fixed to of different consistence are used , aBd in the 
the fire box by nuts and bolts. The boiler is ... latter rollers covered with different colored 
covered outside by a sheet iron smoke box, E L t= VATION m inks, also of different viscosity. The plate 
so that lagging is not required, and through SIDE ::; is inked first with the thickest of these, and 
this casing all the pipes are led. so on, the thinner ink refusing to overlay 

The engine, it will be seen, is boHed di . those first applied, and which adhere to the 
rectIy on to the boiler. This is the first In. deeper shadows, and only filling in what 
stance (says 1he FJngineer, from which we they leave out. Pictures on a colored ground 
extract the engraving), perhaps. in which a can thus be easily product:d. 
horizontal engine has been secured directly The printing is very simply done. A 
to the boiler and not to the base plate ; and C\J smooth surfaoed paper, either glazed or coat· 
the arrangement has a good deal to recom' ed with non coagulated albumen, is laid on 
mend it for small powers, as the amount of the ple.te and pressed down on to it, either 
space occupied is reduced to a minimum, as � by means of an india rubber scraper or a 
is the quantity of material used ; and the t'i roller covered with flannel. The impression \I) 
cost is, of course, diminished accordingly. thus taken is carefully removed, and the 

• - • printing proceeded with in the same fashion 
Ways to Success. as described, only that the plate must be 

Over fifty years ago, a youth, working on moistened between each impression . 
a farm, asked his father to give him money • The negative used should be one on which 
enough to buy a gun. The old man could the image has been obtained through the 
not spare it, but the boy, nothing daunted, glass in the camera ; and if such a plate be 
found an old piece of iron about the place, not at hand , the carbon print forming the 
and in the course of tim& contrived to make 0 matrix should be taken on stearin paper. 
a gun barrel out of it, with the very meager This paper is made by placing a sheet of or· 
facilities afforded by a country blacksmith's dinary albumenized paper on a bath com· 
shop. He had not the materials to make a posed 11.1 follows :-Ordinary alcohol, 3t 
lack and stock, so he walked to the nearest ounces ;  stearin, 3t drachms ; common reo 
town and trad ed for the necessary attach. sin , t drachm. Dissolve the stearin in 
ments, and was encouraged by the smith for warm alcohol, and add the resin afterwards. 
having made so good a shooter : this gave A print developed upon this snpport is then 
him the ambition to make another, so he re·transferred to the glass coated with gum 
went to cutting out grindstones from the na. dam mar varnish. 
tive rock to raise the money for gun mate. The facility with which curved surfaces can 
rials ; in a short time there was a considera. be printed upon in this way makes it an ad. 
ble demand for guns of his make. During mirable plan for printing upon vases, etc., 
the French war with Prussia, he was called with vitrifiable colors ; and it is, in fact, a 
upon to furnish guns for the army, and in handy plan , if not for commercial photo. 
less than eight months he made and delivered graphic printing, at least for trying all kinds 
to the government of France rifles of a par. of experiments, and one by which amateurs 

ticular pattern, costing five millions. of dol. might amuse themse)vtls without much dif· 
lars, which amount was duly paid. The same ficulty and at small cost. 
man furnishes rifles now for the United • • • 
States, South America, Rome, Spain, Egypt, Modern Cast Iron. 

and Japan. The farmer's boy who wanted a The Philadelphia Trade Journal, in an 

gun is Eliphalet Remington, of Ilion, N. Y. editorial on improvement in cast metals, reo 

Bis manufactory covers four acres of ground, capitulates the advantages gained by the 

and he employs twelve hundred men. Not mc.dern scientific manipulation of cast iron, 

satistled with this achievement, he has reo in a concise and forcible manner. In the 

cently completed a sewing machine, which is past 40 years the gross weight of  our cast 

reported to represent the latest and most per. iron articles has been diminished fuUy one 

fect advance in the improvements of this im. half. Half a century ago the iron frame of 

portant adjunct of domestic economy. This HILL AND MASSEY'S THREE HORSE ENGINE AND BOILER. a Washington printing press weighed nearly 

is the type of a boy who, when thereis not a way, makes a gle against poverty and want. But as the human mind is 1,000 pounds ; and although it was an arch of metal !) incl;es 

way for himself. constituted, it is better to struggle than to idle, better to wide by 3 inches thick, so poor was its quality that it was 

Many a youth would have sat down and pouted, thillk work than to wah ; better to le&n OD one's self than on an· often broken by the pull of one pressman'. arm. Our present 

ing over what a hard thillg it was that he could not get other. It is the men who, all boys, struggled for a smooth light C&IItiligs show an actual elasticity under strain 

a gun. wIth hard thoughts against the father for beillg 80 foothold in the world, who no" wield the "orld'. which approachell the service of wrought iron, allowing a 

lltingy. Not 110 with young RemiDgton ;  he wanted a gun destiniel. and do the most to mold ita hilltory.-.ll'alr" Jour· large reduction in weight of metal and in the conllequent 

and W&I! determiDed to have it ; Ille very nec8l!11itiel of na& �f lIMlth. expenae. 
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[" Old and New."] 

DENTISTRY IN THE UNITED STATES. 

NUMBER 2. 

MOUNTING OF ARTIFICIAL TEETH. 

The material uled for the bases, or plates, upon which the 
teeth are attached, are various. The best ia gold, after 
which follow silver, aluminum, continuous gum, and dental 
vulcanite. The iridio-platinum,whalebone gum,and several 
other bases, being entirely new, no decided opinion can be 
given upon them, Gold being the most expensive, not only 
in intrinsic value, but in the amount of labor necessary to 
make it up into plates, is not now as generally used as it was 
before the invention of the dental vulcanite base. A patient 
having a set of teeth made on gold pays not only for the 
amount, or weight, of metal received from the d entist, but 
usually, also, for all that the operator purchasel from the 
dealer. When purchased from the shops, it is cut to a pat· 
tern which is made from the wax impression ; but after 
being " struck up," that is, shaped, to correspond to the up ' 
per or lower jaw, there is a great deal of filing, scraping, 
and finishing to be done, all of which takes from the weight 
of metal. Though the patient pays for these scraps, they 
are never demanded of the dentist ; but he takes good care 
they are not lost. His finishing is done over a leather apron 
or " jeweller's drawer " ;  and , as a second " catchall," he has 
a piece of carpet under his bench. I have frequently imi­
t ated the pedler in " Aladdin " by exchanging, not " new 
lamps for old," but new carpets for old ,  giving a trifle in 
addition, much to the satisfaction of the dentist, and more 
to my own , as I have in one year cleared sixty-five dollars for 
the trouble of burning the old carpets in crucibles. This 
amount, of course, is very small compared with what the 
dentist saves in his apron. The first cost to the operator for 
gold enough to make an ordinary sized upper plate is about 
twenty. five dollars ; and if the p�tient should try to sell this 
same plate after using it ollly once, or even after it has been 
" struck up " before using, it would only yield about twelve 
dollars in currency, which is the differellce in w eight and 
price in buying and selling. 

Aluminum, the lightest in specific gravity of all the 
metalp, is very seldom u sed, on accou nt of the inability of the 
best mechanic to make a perfect fit with it, as the metal will 
shrink in the casting ; and the slightest imperfection in a 
plate ruins it for service. Experimentally (that is, in mak· 
ing general models, or the like), this metal will answer for 
base plates ; but practically (that is , in fitting a cast to any 
particular mouth), it Is a failure. The manufacture of the 
continuous gum work is rather a hazardous undertaking,and 
requires a great outlay for furnace and tools, besides the ap ' 
prentiCclship, which ia indispensable for becoming an expert 
in its manufacture ; which facts have been a stumbling block 
in thr way of its general use. Nor is this the only drawback. 
As its name indicates, in this work the plate which covers the 
mouth and the teeth is in one continuous piece, all beiDg of 
the same kind of body ; the various colors and enamels ne­
cessary to a natural appearance being applied to the biscuited 
set, after which it is fused. It iii during this process that 
the operator has his " heart In his mouth " ;  for he knows 
not whether even one out of the three sets which he has in 
his muftie will, when cool, fit the mouth for which it has 
been formed. When successfully made, the set has all the 
appearance of the natural gum and roof of the mouth ; but 
the patient has in his mouth quite as much as he wants to 
carry, for the set is a triBe heavier than one on gold. Should 
it by accident d rop, and strike upon a hard substance, it 
would be useless to pick It up, as nothing can be done with 
the piecep. Some operators can repair a set when merely 
cracked ; but even when this is done in the mOlt Icientific 
manner, the repairing will show ; aDd the second fusing 
which it gets in repairing is  liable to warp it out of shape,and 
beyond redemption. For these reasons it is mostly ostra­
cized by the profession. Silver requires as much labor, to 
swedge, solder, and finish, as gold, without all much profit, 
or as satisfactory results, as from the ulle of gold. It cor­
rodes, and produces sores in the mouth if constantly worn ; 
so that it does not answer for permanent sets, though it is 
frequently used for temporary ones, where gold is to be used 
for the permanent sets. 

The dental vulcanite, or, as it Is more commonly termed , 
" rubbe1," has for the past few years been almost universally 
used, and is every day gain in&, a firmer foothold in the mouth 
(so to speak) of our;people, as well as abroad. This is not 
from its real merits, but from the dentists' pushing it. I 
have seen the time when dentists � considered it a greater 
honor to save a natural tooth than to successfully extract it, 
and replace with an artificial one ; but the influence of this 
" mercurialized gum " has been adverse to the point of 
honor, and t"o many of them look only to profit. This ma o 
terial, when purchased from the shops, Is 'in sheets about 
three inches wide, five inches long, and three sixteenths of 
an inch thick. It i s  sold by the pound, each sheet being 
sufficiently large for one plate and part of another. It is 
very pliable, and, if slightly heated, can be pressed between 
plaster molds,and forced into the finest crevices. When the 
teeth have been placed in the base thus molded, the mold 
containing the gum and teeth in position, is J;'laced in a cop­
per boiler mad e  for the purpose, called a vulcanizer, heated 
to 320· Fab ., and kept, at that point more than an hour and a 
half ; then it is taken out, and the plaster removed . The 
" gum," now vulcanized , has the appearance of a piece of 
Virginia pine bark, and can be cut, filed, and fitted to the 
mouth and cheeks, as f asiIy as a piece of  such bark, the 
difference being that the " pl ate," as it Is termed li fter the 
above process, ill susceptible of a high polish. As previously 
Lltated, this material ill not pushed by the dentists , on its 

merits, but on account of , the profit derived from making it 
up. That this composition ia deleterious to the health of 
those wearing it, there cu be no doubt, as many can testify 
who have tried it. I know two patients who have been una­
ble to wear sets made upon rubber, but who have worn gold 
with comfort. The rubber plate salivated them,beside "par­
boiling " the roof of the mouth. When rubber was first in· 
troduced, there was a great deal of controversy among den­
tists about it. As a class, they condemned it, because there 
was mercury in it-a statement which it is easy to prove by 
burnin g  a piece in a spirit lamp, and seeing the " liquid 
metal " ooze from the mass. But sud<1 enly their objections 
were overcome ; and now they say " there is nothing like 
rubber. " A single set, for which the patient pays twenty­
fi ve dollars, does not cost the operator, exclusive of rent and 
labor, more than six dollars, which pays for teeth, rubber, 
wax, plaster, varnish, tin, and wear of tools. As it is well 
known that an active mechanical dentist can make a set on 
this plan In a short working, d ay, it gives him a good price 
for his knowledge and labor. I know four cases made by 
different practitioners,the time of making which varied from 
five to five and a half hours, from the taking of the impres­
sion until the patient was pronounced " fitted. "  

I n  kind and quantity o f  material used for plates i n  the 
different sections of the country, there is but a slight differ­
ence, the Eastem using about four fifths vulcanlte base, the 
the remaining fifth being divided among the other materials, 
and the Western and Southern holding about the same propor­
tion. The amount of waste in base plates varies with the 
kind of material used. Rejected gold or silver plates can be 
remelted, and used over. The continuous gum is made on 
a platinum plate, which can be used again by re, rolling ; but 
for the vulcanite there is no redemption. A plate rejected 
is a dead loss. The teeth may possibly be removed by 
patiently sawing and cutting the vulcanite away from the 
pins ; bui this usually costs more than the teeth are worth, 
and is seldom attempted. The Inability of the operator to 
adapt the plate made for one mouth to another compels him 
to require a cash deposit, sufficient to cover all expenses, 
from the patient who orders the set ; and by the amount re­
quired as a d eposit, the patient can generally judge of the 
cash cost of the set. 

• • • • • 
lIIEDICAL NOTES, 

Rlckcts and Sof'tenlnK ot' tbe Boncs. 
C. Heitzmann has shown by experiment that rickets and 

softening of the bones may be produced artificially in ani­
mals by giving them lactic acid . In carnivora, the continued 
use of this acid causes first rickets and then mollities o8sium, 
while in herbivora it produces mollitie, at once without 
rickets. On the other hand, lactic acld is probabJy absent in 
cases of ossification of old age and of some diseases.  Lactic 
acid is formed by the action of nitrogenous food on sugar of 
milk, sugar, and perhaps starch . It exists in considerable 
quantity in the j uice of muscle, and must be connected with 
either its formation or action. 

InbaUnK Sal Ammoniac. 

Muriate of ammonia, in vapor, has latterly been add�d to 
the list of medicines taken by inhalation. Dr. Liebenb.ann 
has effected several surprising cures of clergyman's sore 
throat by this method. The curell were obtained in from 
two weeks to six month s, with four inhalations daily; each 
lasting five to ten minutes. The clergymen under treatment 
are compelled to avoid alcoholic drinks, tobacco, and spices. 
Public speakers and singers were likewise cured of the in­
fliction. When the diaease extends to �he nasal membrane, 
the patient should pass the vapor from the mouth through 
the llostrils, &B some do tobacco smoke. If the malady 
extends into the Eustachian tube (often CaUSiDA' deafnesB), 
the patient should close the mouth and hold the nostrilll 
tightly, and then blow as if to blow the nese, and the vapor 
will paSIL into the tubes. Deafness is either ameliorated or 
cured. 

In nervous asthma, with 110 pulmonary emphysema or di· 
latation of the heart, two cases were permanently cured out 
of six, and the others had the intervals between the parox­
ysmB prolonged. In bronchiti., the inhalations were taken 
six times daily. In t wenty· t wo chronic cases, the cure was 
effected in from seventeen to thirty eight day.. In twen' 
ty. six cales associated with pulmonary emphysema, the se­
cretion li nd cough were greatly benefited, and the cure was 
effected in from six weeks to two months ; the emph y sema, 
however, remained. ID twelve casel of pertussis, the parox­
ysms of cough were much relieved in seven, and the disease 
cured in from three to five, weeks ; in the others there was 
no result. This vapor gives rise to more or less irritation 
of the mucous membrane, with loss and renewal of the 
epithelium, and local hyperSl cretioD. Such temporary ago 
gravation of symptoms is ,oon followed by relief. The 
pulse is increased , a sense of heat and moisture of the skin 
is often felt, and there is sometimes profuse perspiration, 
with increase of uriue, improvement of the voice, and relief 
of the cough and tickling sensations. In severe cases, gene ­
ral treatment should accompany the inhalation. . 

Croton and Cbloral ,  

Dr. Oscar Liebrei ch, in the Briti8h Medical Journal, makes 
some important observations on the use of this new aDles­
thetic. He says it differs from chloral widely in some of 
its effects. A drachm of croton chloral, dissolved in water 
and swallowed , produces in fifteen to twenty minutes a deep 
sleep, with anoosthesia of the head. He has experimented on 
maniacs during an attack of mania. They remained sitting 
on their chairs in a deep sleep for two hours together. If 
anmlthesla had reached so high a degree through the use of 
hydrate of chloral, the patients wO'Uld have dropped bom 
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their chairs, and their pulses and respirations would have 
been considerably retarded. In some cases of tic douleu­
'I'eW!, the remarkable phenomenon is exhibited of pain ceas­
ing before sleep sets in . But the remedy only acts as a 
palliative in this dreadful disease. However, its action is 
to be preferred to that of morphia. He has never observed 
any unfavorable effects of croton chloral on the stomach or 
any other organ in frequent experiments. The indications 
for the use of this remedy are to be found : 1. In cases where 
hydrate of chloral is inapplicable on account of heart dis­
ease ; 2. In cases of neuralgia in the region of the nervUB 
trigeminus ; 3. In cases where very large doses of chloral 
are necessary to produce sleep. He there recommend s the 
addition of croton chloral to hydrate of chloral . 

Prurigo and Prurl&us. 

In the London Medical Record, Dr. Rothmund states that 
the internal administration of carbolic acid in pruritus 
excels every other method. He has tried also the hypoder­
mic injection of it with marked success, there being no ,local 
irritation produced , as one would expect. Solutions of pure 
carbolic acid are better than those of carbolate of soda. 

A C ure t'or Hydrepb obla. 

It is stated that this most dreadful and most incurable of 
diseases finds its antidote in a plant, or rather tree. An in­
fusion of the stems of nottoria g'l'andiflora has been suc­
cesssully employed in the East Indies, especially in the neigh­
borhood of Bombay. Major Wheeler cites five eases of mad 
dog bites cured by this infusion ; the sixth would not use it 
and died . This is from the Archiv. dtr Pha rmacie. 

KITE NAVIGATION.-Mr. John T. Lacey, of Bridgeport, 
Conn. , has recently made a voyage of twenty-two miles on 
Long Island Sound , in the space of three and a quarter hours, 
in a row boat towed by a kite. The boat was twelve feet 
long and the kite ten feet high by eight feet wide. About 
six hundred feet of cord w ... s let out. The speed of the 
boat is stated to have been considerably greater than that of 
a small sailing craft which attempted a race. This was 
probably due to the greater velocity of the wind at the 
elevated position of the kite. The towage of boats by kites 
is a very old amusement, but it is a slow method of naviga­
tion. The boat and kite can only travel in one direction, di­
rectly before the wind ; whereas the ordinary sail boat can 
move obliquely, in va,dous directions. 

DECISIONS OF THE COURTS. 

UnUed S&a&el Clrcul& Court---l!Iou&hern DIstrlc& of 
New York. 

PATENT COBSBT8.-HOBITZ COlllf N. THB Ul(ITBD STATES COBBET COMPANY 
el al. 

[In equlty.-Before Blatcbford, Judge .-Declded June 20, ll!'lf . ]  
Tbls suit I s  brougbt on  letten patent granted to tbe  plaintiff, Aprl 

1873, for an '"Improvement In c orsets. I I  * 
Tbe claim 18 In tbese words : A corset bavlng tbe pockets for the ret e p  

tlon of the bones formed I n  the weaving A n d  varyln", In lengtbs rel.th ely 
to each otlier, as de81red ,  Bubstantlally In the manner and for the purpole 
8et forth. • 
p���fer���lf����f:::'�::jl�t� s':,':. l�r���slc;,"n":1 ��!�ri:.!l7�������:'d�J !�� 
as & patent, but as a publication printed In England prior to tbe patentee's 
1nventtoD . * 

Held by the court : 
An English provisional specillcation regarded not a. a patent. but a8 & 

printed publication. 
Snch a .peclllcatlon, ln order to be 8umclent to Invalidate a patent In 

tbls country, mU8t de8crlbe what Is  claimed In the patent. In a manner 
.0 dIstinct and clear a8 to leave no reasonable doubt that the thing de· 
8crlbed I. tbe same. 

Under the 6IBt section of the act of July 8, 1870, whICh provides that It  
may be set up as special matter of defence to a suit  for tbe Infringement 
Of a patent, tbat tbe Invention covered by I t  had been previously descrIbed 
i�e

a 
d�re':.

t
3�n�'\,

b
.,I���;

l
j:d::::::n�"i:g�� �::�::e�8f:�i:����".r

matlvel
Y 

by 
Cohn's patent of a corset , woven of a shape to At tthe penon of ' the 

wearer, and With woven poc�ets for the whalebones, vary Ing In length 
relatively to one another, to accommodate the dfBlred shape of the corset, 
held InvAlid, In view of English provisional speclllcatlon, Jobnson, No . 
148 of 1584 . ������1}O:J��d W-� h�·-.Jll::-,t!�r the defendantl . J 

NEW BOOKS AND PUBLICATIONS, 
THE PSYCHOLOo,ICAL AND MEDICO-LEGAL JOURNAL. Con­

ducted by W. A. Hammond, M. D.,  assisted by T. M. B. 
Cross, M.D. New Series, Vol. I., No. 1 .  Five dollars 
per annum. New York : F. W. Christern, 77 University 
Place. 

The preeminence of Dr. l'Iammond as an authority on neuroll>,y an d 
.eutal disease gIve. Interest and value to this publication, which Is a con· 
tlnoatlon of the Journal qf PB7/cho/()gica/ Hedlcine, some time Iince dl.· 
continue d. It contains Dr. Hammond'. recent addres., a. PreSident of the 
lS euroloilcal Society, on "The Ellect. of Aleobol on the Nervous System," 
a docnment of great value on a dlmcult subject, ulually dlscu.sed with 
more acrtmony than senle. The opinions of Dr •. Lente, Willard Parker, 
Peten, and Clymer are reported ; aad some able and exhauillve crltlcllm 
OD current literature germane tOj the subject, with an addresl to the 
reader, closel the book. 
GAZETTEER OF RAILWAY STATIONS IN THE UNITED STATES 

, and the DominioD. of Canada. Price $1. P hiladelphia : 
National Railway Publication Company, 233 South Fifth 
street. 

ThIs compendious volume gives the telegraph, expre.s, post and money 
order omces , and their locations as to county, State, and line of railway, 
with the popnlatlon, and the Bame of the express company deliverIng at 
eaeh railway Itatlon. It Is a useful volume. 
BULLETIN OF THE MINNESOTA ACADEMY OF NATURAL 

SCIENCES, with the Reports of Committees, etc. Minna­
apolip, Minn. : Johnson and Smith. 

InvenUonl Patented In England by American". 
[Compiled from the Commissioners of Patents' Journal.] 

From August 1 4  to Augnst 22, 1874, Inclusive. 
ATTACHING PICKS, ETC . ,  TO HANDLE8.-C .A.Hardy, Philadelphia, Pa., et al. 
BOOT. lCTO.-J . L. Joyce. New Haven. Conn.  
CAB SPRING.-G. Godley, New York city. 
CAB WHEEL.-R. N. Allen, Hndson, N. Y. 
FLA8B: FOR CABTING.-J .  F .  Whltlog .I al., Boston, MaS8. 
GAGE COOK.-T. A. Weston, RIdgewood, N. J. 
MAKING CAST IBON .-G. G. D. L .  Byron (of New York clty) , Lon"ou, !:ng 
MOLDING CEMENT PIPEB, BTO.-J. M. Stockwell ,  Portland , Me. 
PLAITING MACHINB.-O.  M .  Chamberlain, New York cIty. 
REGISTERING F ABKS, ETc.-E. Chesterman, Philadelphia, Pa . 
RoLLER CO:MPOSITION .-J .  H. Osgood, Boston, Masl . 
ROLLER SKATE.-W. P. Gregg, Boston, Mass. 
SEWING MACHINB .-J. Hayes .I al.,  New York city. 
SBWING MAOHINE.-J. T. Jones, IlIon, N . Y., 
SU8PENDEB8 .-B . I. Greely, Boston , Mass . 
TOOL·BoLDING CIlUClt. -F . Armltrong, Brtdgep.rt ,  Conn . 
VENTILATlB6 BBDI, BTO.-E . L, Roberto, Plalnlleld, N. J, 
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Improved Car Coupling. 

BenjamIn B . HarrIs.  Lockport, Ill . ,  assIgnor to hImself and William B . 

Rouse, same Place. -ofhls Invention consIsts of a pIvoted drop latch with 

a slotted s prIng slide and recesoed balance weIght back of  the latch for 

bearIng thereIn ,  and holdIng It  I n  coupled and uncoupled positIon .  The 

link Is  carrIed agdlnst the drop latcb, whIch Is placed I n  positIon I n  tbe 8lot 

I n  front of the slidIng sprIng plate. The drop plate 18 forced back thereby, 

�ogether wIth tbe .\ldlng plate, until the Inclined end Is released from 

.the sama"anol swlo,gs back , allowlng the e ntrance of the link to the cavIty, 

and sImultaneously therewIth the forward motIon o f  the slidIng plate Into 

Its former posIti o n .  The llnk strIkes then the balance weIght, and cause8 

tbereby the pressure o f  the front end on th c shoulder part of  the drop 
latch, so tbat the same Is .arrled down on the s Hdln g plate and ftrmly 

bound t bereon . The llnk slides along the drop latch up to the shoulder 

when pulled,  and has thereby sumclent play for the oscillations of the 

cars. For uncoupJing, the sIldlng sprtng plate Is conneeted by means of 
n 31de slot of the drawhead and rod with a suitable lever mechanIsm, so 
that  by movIng the sprIng plate In a backward dIrection the drop plate may 
be released, and on swIngIng forward uncouple tbe  link . 

Improved Mode of Securlnl( Plaster to Walls. 
Patrick H .  Power, New York clty.-Thls lnventlon consIsts of  a support 

for preventing the plasterIng from becoming detached from the latbs. 
A network of wire cloth or other snltable materIal Is laI d over the plas­
tering and sccureil to the j oists,  through the mortar, by Dalls or  Bcrews. 
ThIs wIre Is placed over the last coat of mortar, and the coat o f  hard ftnlsh 
laid over i t .  

Improverl Process for Pulping Paper Stoek. 
Hector J. LahoussB, Prague, Bohemia, assignor to himself and Howard 

Lockwood, New York clty_ -Thls Invention consIsts In subjecting the 
pulp and the bleachIng llquor to the action of a grInding mill, In Hen of 
the ordtnary beating engine,  for reducing the knots and j oints, aud for 
raIsIng the temperature to the requIred poInt .  From the mill the stock 
can be conducted to an air blast,  so that it may be cooled, and to complete 
the bleachIng operation by beIng brought I n  c o ntact with cool aIr. 

Improved Mole Trap. 
Themas Brannan, Carrollton. Il1 . -This devIce conSists in a square up· 

rIght frame, through the upper bar of which passes a rod carrying at Its 
lower end a cross piece in which are a number of spikee.  The trap is then 
placed lengthwise upon the mole track,  and the dropper  is worked down 
and u;> until the spIkes pass freely through the gr ound. The drop Is then 
raIsed and held by a slide , a trIgger resting ftrmly upon the ground.  WIth 
this arran gement , as the mole comes along in either direcUon, when his 
nose strIkes th e trigger the drop falls, driving the spIkes t hrough hIm, kill" 
Ing him Instantly. 

I m proved Burglar A larm, 
Abraham Nevllng. Glen Hope, Pa.-There Is  a lever to hold the escape 

IDent of a clock mechanism from working, and a sl1de to raise the lever and 
allow the escapement to work. ThIs I s  so combIned with a clock mechan­
Ism a n d al: alarm bell that the slide may be set by a door or wIndow, so as 
to be moved I n  case the door or  window Is  opened, and 11ft the lever off 
from t h e  escapement and allow the bell to sound .  The connectIon of the 
sUde and lever Is such that t hey can be disconn e cted and allow the Bllde to 
be pushed b.ck Irom the door or window durIng the daytime wIthout allow­
I ng the bell to oound . 

Improved Compost D htributor. 
EdwIn R .  Cox and Gray C. Garrlss,  Gol1sborough , � .  C . -One wheel Is 

loose on the axle of an ordinary cart frame ,  and the other is fast to the 
sam e .  On the axle thus rotate.d 1s a manure· distributing wheel, the arms 
of whIch are provIded with cutters to divId e  and wIth a hook to drag for­
ward the manur e ,  whIch Is supplied to It from a feee box arranged above, 

Improved Manufacture of Bone B lack. 
Solomon Blllltz, New York clty .-Thls Invention consIsts of the ar­

rangement of the ftre chamber centrally betwee n  the scouring boiler for 
freeing the bones of the fatty, fleshy,  and tend onous matters, and the cal­
cIning hearth , lnto whIch a suita ble n nmber of cylindrIcal retorts wIth 
slidIng bottoms are placed for d ischargin g the bone black Into vessele 
below and charging from above without Interrupting the ftre . The ftre Is 
drawn by ftlles from the calcInIng hearth to the scourlng boller, aud thence 
to the chImney, whtle the vapors or  gases are conducted by pIpes from 
the cyllnde .. , to be cooled o lf l n  a call "for further utlUzatlon . 

Improved Pulp Enlline. 
WillIam Kennedy, New London , Pa .-Thls InventIon relates to  a com· 

btnation of sand t ra.p and water condUit, the latter h aving an inlet aper· 
ture th.t communicates with the openIng In tbe tub or engine,  and a long 
slot tbrough which the water I s  dIscharged.  This slot I s  so arran ged In re o 
latlon to the p erforated or open work top of the trap that ,  when the latter 

located In  front of the roller, a current Is  created to quIcken the speed 
the mIngled water and stock. The stock, being thus exposed to the 

uroad streams Inj ected by considerable force, ls  sepsrated and delivered to 
the roll In a good and uniform con ditIon . 

Improved Ash C o n  Receptacle. 
Loul. Greenbaum and LouIs F. WlDter, New York clty . -Thls consIsts 

of  a receptacle which 18 placed below the level of tho pavement and ar. 
ranged with a talse slidIng bottom for the aoh can, to be raIsed and low. 
ered by a swIngIng ball wIth suitable lever connection . .  The receptacle 
and ash can are closed by a hinged lid at the level of the pavement. The 
bottom o f  the receptacle Is concaved and perforated for carryIng 011 
water. The unsIghtly ash can I s  thus located entirely out Of the way, and 
the exhalation of any disagre eable odors Is prevented. 

Improved Sash Holder. 
Tllomas Hooley, Davenport, Io wa . -Thlo Invention consists In provIdIng 

tbe lower corner of the laoh wIth recessed grooTes ,  Inclined toward the 
corner, Of .... hlch the lower one has an adjustable slide piece. The latter Is 
carried along guIde pln o;0f the horlzontal sash,on which a rubber ball rests 
until raised by the liftIng o f  the slide from beneath for binding the oash 
by wedging I n  between the Inclined part of the vertical sash rall and the 
casing, 

Improved !,!heet Metal Ash Barre l. 
Thomas M. Bell, New York clty _ -Thls lnventlon relates to an ash bar­

rel provided with a corrugated meti l plate secured to the sIde thereof, By 
this construction, the barrels, when being emptied, wtll always rest upon 
the corrugated plates, which will prevent them from being ornlsed or  In. 
jure d by the rough contact wIth the edges of the cart bodies, to which 
they are exposed by tho careless handlIng to which they are subjected, 

Improved Wire Stralllhtenlnl( and Cutting M achine. 
Jame s Greenwood , Mount Carmel,  I'a.-This invention consfsts of a pair 

of gripers and a lever combined tn such manner that the gripers are caused 
to grIpe the wire at two point., and theu pull It for straIghtenIng I t  by ten-
810n. Shears between the grIpers cut the wIre In pIeces of any len gth re­
quIred after It 18 straIghtened, so  that the present proce ss of cnttlng and 
straIghtenIng wire from a coil for weaving or other purposes Is 8lmpllft ( d  
Sl n d  cheapened. 

Improved Apple Parer. 
Solomon E .  T. D08son, Steubenville,  Ky.-ThIs Invention consIsts of 

torks arranged on a revolving reel, to  be presented in succession to the 
drivIng w I leel  and cutters, to allow of  removIng the pared apples and put­
ting others on some fork!, while o thers arc performing work . It sleo con. 
slsts of automatic trIp and sprIng mechanIsm whIch tbrow the forks and 

utters out, and stop them when the apples arc pared , and releal!le tb e 
reel from Its stop mechanIsm, to allow It to be shifted to remove the pared 
apples and present others to the cntters to be pare d .  There Is also a can. 

trlvance on the reel for automatically gearing the cutten and fork again, 
wben It  Is shifted ; and a slldlog carrIer for the knIves, worked by a crank 
shaft gearing with the drivIng ohaft, and mounted on the trIP elide, by 

whIch the reel Is  lockeq for being geared by the reel when It Is Ihlfted to 
ohange the forks. 

ImproTed Locking Nut. 
Casper Dittman , LeaCOCk, Pa . -Thls Invention consists tn a nut lock 

which alms not onlv to prevent the backward rotation of a nut under the 
Inlluence of jars and jolts, but t o  automatically take np the expansIon and 
contraction of  the bolt under dtllerent temperatures. 

Improved C ombi n ed Cake Steaming and Washing Machine. 
G. W. Mltchell , Baltlmore, Md.-ThIs Invention relates to the preparation 

of crackers and cakes for market, and consists in novel means o f  removing 
all cohering fiour, dust, and dtscoloring matter, and giving them a cleaned, 
polished, and attractive appearance.  

I mproved Valve Itlotion. 
George RIckert, Eckley, Pa . -Thls Invention con81sts of an aIr pump so 

eomblned with pIstons for working the steam valve that aIr Is compressed 
I n  the cylinder of the valve pistons on both sides until the moment It Is re­
quIred to have the valve shift. One sIde of tbe valve piston Is then opened 
to the exhaust, and the piston 18 tnstantly thro.wn by the compressed atr 
on the other sIde, thus producing an Instantaneous motion of the valve by 
the aId of  compressed aIr . 

I mproved Toy Swing. 
George Kiiller and Charles Toelcke , Hoboken, N. J .-Thls lnventlon can· 

slsts of rods whIch Ell spend the swIng from pivots on which they vIbrate .  
They extend above the pivots, and carry a slotted cross bas In  which the 
wrIst of  a crank turned by cloc" spring works Imparts the vibratory motion 
to the swing. The machInery Is  hidden by a case, so that toy ftgures alone 
are represented to the eye as the means of Impelllng the swing. 

Improved Carpet LininII'. 
Edward H .  Bai ley, Brooklyn,  N .  Y.-Thls lnventlon consists of  fastenIng 

the paper or  cloth sheets and the enclosed ftlllng of whIch carpet linIngs 
are made by slips of suitable textile materIal Inserted In slits made through 
the fabrIc,  and bent over or down on both of  Its sides, and pasted to the 
fabrIc. In practice the slips will be In serted by mechanIcal mean s .  ThIs 
mode of  fastening does not, like stitchIng or tufting, draw the fabrIc toge· 
ther, but leaves It In  the same state of  elasticIty at the pOints of  fastenIng 
as in other parts i nor does it tear the paper at the holes. 

Improved Cutter Head . 
Benjamin Pearson and Horace W .  Pearson, Newburyport, Mass . -This 

invention consists of a rotary cutter. tn which two blades are arranged 
sIde by side, and separated by a disk of thin metal proj ectIng from tke face 
of other disks ,  all so coutrlved that the cutters may be used for cutting 
the gains IU  the end of the felly for the ferrule by whIch they are connect" 
ed. The dIsk of  thin mctal between the cutters runs agaInst the ellds of  
the felly, to gage the  cutters to the felly lengthwIse, and tile dIsks from 
whIch the cutters p roj ect serve to regnlate the depth of the cut . 

Improved Permutation Lock. 
Joseph CaBslno, Greenvllle,  MIss .-Thls Invention conolsts of a combl· 

natIon lock wIth a suitable number of  t umblers, whIch are set by a perfo· 
rated combination dtsk and adj usting screw, in connection with a recessed 
slidIng bolt carried Into the tumbler slots by a key operatIng a pInIon and 
rack of the bolt. The correspondIng numbers on the dIal plate of the 
knob produce the combInation for setting the tumble .. and throwing the 
main bolt Into open posItio n .  

Improved Device for Movlnll Railway Carrllll(es. 
ChristIan Anderson, Paxton,  III . -Thts Inventt on consIsts of a little 

frame o f  metal adapted to be readily connected temporarily to a car. It 
has a crank shaft, reducing gears, and a chain wheel mounted tn  tt, with a 
chaIn to work on the chain wheel,  and a griper at ODe end. It is carried 
along the rail In  advance of the  ear ,  and attached for  holdIng fast,  while 
the car l s  dra wn along by winding the chain wheel . Thlo, by holdIng fast 
to the chain as It rolls along It,  p ulls the car readily to the poInt where the 
chain Is fastened to the rail. The frame also carrIes a box below the chaIn 
wheel Into which the slack chain falls . 

Impr"ved Corn Harvester. 
John 1 .  McClintic, Monroe City, MIss .-The forward ends of gnlde bars 

are attached to a U fender, the arms of which are bent forward to form 
ftngers to raiBe the cornstalks that may have been bent down o utward , 
guiding them Into such a po.ltlon that,when cut,  their top may fall upon an 
Inclined platform . The fender may be adj usted to brIng Its ftngers cl08er 
to or further from the ground. G uards attached to the forward parts of 
the beams project upward so as to prevent the forward ends of the cut 
stalks from fall1ng agaInst the fender Into such a pooltlon a8 to Interfere 
wIth the entrance of the standing stalks Into the guide passage . 

I m proved Rooflnl( Paper. 
Rowell Colby, 1<'reeport, Ill . -Thls Is a coverIng for roofs and walls of 

buildings, formed of paper and oheet me · al .  Very thIn oh eets o f  copper 
a.re cemented to the papar, which is rt 'ldered waterproof, eo that they 
form one sheet f convenient for handl i n g, packing, tranl5portation, and 
appllcatlon to rooh and walls. 

Improved Pelerine. 
Jefta Popovlts, New York clty,-Thls Invention consIsts of a p elerlne 

which Is cut o f  one pIece of suItable fur, provIded with ohoulder-protect­
Ing ftaps, fttted and connected at the walet, and arranged wIth rear exten­
Sion ,  so as accurately and comfortably to ftt the body. 

ImproTed Wheel Harrow, 
James F. Sayer, Macomb, N .  Y . -The harrow is suspended fr&m & truck 

frame, at Its center, so that It  may vibrate . At tbe front end the harrow 
has a t ongue pr"jectlng Into the zigzag cam ,rMve of a large roller, at the 
front end of the trnck, to be vIbrated by said roller, whIch 10 to be turn •• 
by traction .  The tongue Is adjustable, as to hight, to correspond wIth tho 
cam w heel,  by a .lotted wedge , and It Is  faltened by bolts In olotted holes, 
to allow It to be shoved back out o f  the cam groove when It Is not desired 
to have the harrow vibrated by the cam . 

Improved Ship' s Pump. 
Leonard Eglesto n ,  Seneca Falls, N.  Y., aSSignor to Rumsey & C o . ,  same 

place .-Thls Is a double cylinder liftIng pump, the nlstons o f  whfeh are 
o perated by means of levers In  a vIbrating socket b.am, to which the pIs. 
ton rods are aitached. There Is a conIcal tube at the foot of  each eylln. 
der, the lower ends of whtch extend down tnto reservoirs. and Bre always 
immersed tn water. These tubes have each a surrounding dange, by means 
of whIch they are supported I n  the base o n  ledges, and are held In place by 
the cylinders, with packtng .between , to secure watertight Joints.  The 
water In the reservoIr always stands above the lower en ds of the conIcal 
tubes, and SerVf 8 88 a CI)D stalll' primtng, the piatons always brtnging water 
at the ftrst strIke. 

I m proved Mill  B urr Dress. 
John D .  Mlncs, Moffett's Creek, Va. -Thls invontion consists 1n burrs or 

stones for grIndIng grain, provided wIth faces having a center dress con­
sisting of an annular concavity with square shoulder. 

Improved Machin e for Forming Sheet Metal Pans. 
William A .  Bacon, Lowell, Mass.-The object of this Invention Is to pro. 

vide an Improved machine for bendIng o r  forming the edges of tin sheets 
whtch are tntended for use In the manufacture of  rectangu lar pans and 
other analogous articles of tin ware . The Improvement relates to makIng 
the hInged plates of the forming machine In two or more sections ,  whIch 
are detachable one from the other to vary tb e length of  th e former, 
accordIng to the kind of  work requIred to be done . It also relates to 
means for regulating the depth and shape of  the ftange formed on the edge 
of the tin sheets, and to providing a shallow groove In  whIch tbe edges of 
the pan may be place d and bent for wiring.  

Improved Cnt.Off. 
Peter J. Jc ecken , Cleveland, Ohl o . -Tbls Invention conslsto ln nov.l and 

emotent meaDS for connecting a governor with a HUde valve, eo &8 to grad­
uate the snpply of steam to the degree of power reqnlred .  

Improved Fifth Wheel. 
Martin Christianson , Green Bay, Wis . -Thfs invention relates to the 

arrangement of elastic blocks with the tongue and oocket therefor, which 
latter 10 formed on the lower plate of the ftfth wheel . The omce of  the 
elastic block. Is to lessen the shocks on the necks of the horses, which are 
occaslolled by the swaying of the tongue as the front wheels enconnter ob­
ItruCtiOll8, 
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Improved Rein Holder. 

Alphonso A pplegate,  PhiladelphIa,  Pa.-Thls Is  a reIn-holdIng devIce,  
formed of pIvoted jaws which turn on pIvots by action of sprIngs and grip e  
t h e  reins with pres sure proportioned t o  t h e  tenslon thereon. T h e  m o r e  the 
horse pulls, the ftrmer becomes the hold on the rein s .  By pulling back the 
retns, they are eas11y removed from the holders. 

I m proved Colla)'. 
Grigsby E .  Thomas, Sr . ,  Columbus, Ga . ,  asstgnor to himself and James 

M .  Handley, New York ct ty.-ThtR inventton consists o f  material ,  of what. 
ever the collar i8 made, on the side of a standing collar for neck wear, so 
contrIved tbat It  proj ects downward over the necktie, preferably at the 
back, aB a,'.holder o r  guard, to prevent the tte from working u p  above the 
collar. The saId holder Is  Itself held against turnIng or s wingIng up by 
the vest col lar, to which I t  may be pInned or buttoned.  

I m proved Limekiln. 
FranCis Strayer, Cltntoll ,  Iowa.-The stack, in wh1ch the Hme rock to be 

burned i s  placed, Is  bul l t  of stone or brick, and t 8  entirely surrounded by 
the arch and Ilsh pIt,  formIng the bas e .  ThIs base Is divided Into two com­
partments,  the upper one being the arch,  and the lower the ash ptt.  ODen · 
Ings through the partition allow the ashes to escape Into the ash pIt.  
There are opentngs from the fire p lace through the wall of  the cupola . 
When the kiln Is ID operation, the fuel Is pushed to the rIght and left, and 
dIstrIbuted around the cnpola, so  as to heat the lime rock In the cupola 
uniformly throughout_ 

I m proved Steam Engine. 
John W .  Hayes,  Chtcago. Ill •• ass1gnor to hlmself, Thomas W .  Twombly , 

Jacob G. Crockett ,  and George L .  Chatfield. same pIace.-Thts is a can. 
tr tvance o f  the piston, and the ports for employing the piston for the 
valve . The piston f s  marIe hol low,  receives the steam into a hollew space , 
aad discharges It therefrom to the cy ltnder. The motions for opening and 
closin g the ports are effected b y  a stud pin projecting from t h e  interior of  
the cylinder Into a spIral slot In the pisto n .  The stud for cau,lng the 
oscl l iatiou of  the pIston I s  formed on the e n d  Of the steam pIpe.  The 
exhaust pi p e  Is  adapted for the application of a suction pIpe, and tbe pIs­
ton is adapted for being reversed endwise to convert the  engine into a 
force pump by reversIng the ports relatively to the Inlet and exhaust. The 
invention also consists of an all ja.cket surroundlng the cyltnder, with a 
valve for admittIng the all  Into the cylinder as It is needed for lubrlcatlng 
the pIston . 

Improved Gos A pparatus. 
Joseph D. Patton. Trevorton, Pa .-Thts Invention conSists of a conden ­

ser in combination w i th the retort and gas h o l der,  through which the gaR 
passes directly from the retort to be cooled.  and for separat1ng the mat · 
ten subject to condensati o n .  The said c ondenser Is a vertical pipe o r  
cylinder, one or more, t n t o  whtch t h e  gas discharges,  with a surro unding 
water jacket, connected by pipes with the water chamber of the gas holder, 
in Buch manner that a circulation of water will be set u p ,  as soon as the 
condenser is warmed by the heat taken u p  from the gas, by the warm wate r 
flowIng out at the top and the cold water In at the bottom _ 

Improved Mirror Holder. 
William Simpson, BerH o,  Canada . -Th1s tnventi on relates t o  an improve 

ment in the mode of fastening the mirror holder,  pute n t e d  by the same 
invento� under date of July 15,  1873, to the frame. so that the required frIc · 
tion of the ph-ot heads of the wIre h o ! der In It.  fastenIng clamps Is readily 
obtained. and the position of  the mtrror at any angle secured thereby. T h e  
present Invention consists  of a hl ng-e. shaped fastening clamp, In whtch t h e  
e n d  af the wire holder Is  p l a c e d  a u d  ftrmly held b y  a bIndIng scre w ,  attach ­
ing the clarno to the mirror frame Bnd bearing Sidewise over the round 
part of the clamp and the end of the wIre holder . 

I m proved Tach o m e ter. 
Robert H. EllIott, Atlanta, Ga.-ThIs Invention consists of 11 water gage 

and a mercury gage combIned with a pIpe extendin g through tbe hull of a 
vessel to receive the Impulse of the water, with another to be acted on by 
the suction, and with suitable cocks,  so contrived that either gage can 
be put in connection with the water pipes for using water or m e rcury f o r  
Indlcatlng t h e  shIp's speed-an arrangement whIch adapts t h e  Instrument 
for very low s peeds.  which wtll not effect much change In the mercu ry, 
and very ht � h  �peeds, whtch wtll  effect too much change for a water gage 
of practical length. The InventIon also consIsts of a fillI n g  attachment to 
th e gage tut es for supplying water or mercury, and allowing air to escap e ,  
a s  a convenient means of rearranglng a n d  regulating the gage from time to  
time, as may be required. 

Improved Food Steamers anrl Boilers. 
Leroy S. Bunker,  Newell , Iowa, aSSignor to himself and O . H. Haza. r d .  of 

same pIsce . -This invention relates to the arrangement of ftues beneatk 
furnace boners so t hat the maximum of heat may be conveniently utll1ze d .  
The base contains a passage for conducting t h e  heat f o r  a. furnace in a tor'  
tuous course under all parts of the boiler to the elicape fiue . 

Improved Sulky Cul tivator. 
WIlliam M . Coston , QuItman, M o . -Several boles arc formed through the 

side bars t o  receive the bolts or axles, so  that the said bolts may be a d .  
justed to enable t h e  drIver's weIght, whether he b e  light or heavy, to 
exactly balance the machine.  The ends af the side bars are held by cro • •  
bars . To t h e  r e a r  ends of  t h e  eide bars I s  attached a cross bar, t o  which 
1 8  attached a rearwal'dly projectln� arm, whtch h &s 0.180 a number of holes 
formed I n  It to receive the bolt by whIch the driver's seat Is  secured t o  I t , 
so that the saId seat may be moved forward or back to adjust It so that  
tbe weIght of the driver may balance the framework of the machin e . 

Improved Chair. 
WlIIlam Goforth, Windsor, Mo. -ThIs InVention rrlates to constructing the 

chair f eat with rearward extended stde ba rs. so  that the seat can be attached 
to the b&ck by Inside 8S well as outstde @'crews . The rear legs are brought 
forward at theIr top ends and attached about one fourth the distance to 
the front from the back ends of the olde ralls of the oeat, so that they serve 
as braces and supportero of the seat . Tbe lower ends of the back pIeces 
are attached to the back legs by means of serews, By putttng together the 
chair In thts  manner, it is rendered ftrm, durable, and 8ul'erlor in strength . 

Improved Wood Type Cabinet. 
Theodore C .  Hacker, BrownSVille, Neb. ,  assignor to himself and Edgar 

W. Gibbon, of  same place.-The body of  tbe cabInet Is  made wIth close top , 
sides, bottom, and back ,  and with an open fro n t .  The shelves are divided 
Into compartments of various slzfs, accordtng t o  the sizes of the  type which 
they are to contain . To the ends of the sleeves are attached gudgeon s ,  
which enter Incltned grooves I n  the body, 80 a s  t o  pivot the said shelves t o  
said sides, aDd s o  that they may b e  conveniently removed . T o  the ii ides of 
the cabinet, 8. l tttle below the  tnner end of the slots, are attached stops,  8 0  
as t o  support the  �helves in proper posttion, b o t h  w h e n  o p e n  a n d  w h e n  
closed. With t h i s  construction, w h e n  the shelves a r e  closed. the upper 
edge of  the front o f  each lower shelf rests against the bottom of the noxt 
upper shelf, so as to efiectually exclude dust and dirt . 

Improved Cooking Range. 
Peter J .  Ackerm an, Paterson, N .  J .-By suttable conetruction, t h e  pro­

ducts of combuqtion may be made to pass over as well as u n der the ove n ,  
a n d  then I n t o  an exit fiue, or they m a y  be made to pass around t h e  ends 
through other flUE S ,  thence over the top of the ove n ,  and into the exit flue . 
Thus tile heat may be dIstrI buted wherever wanted about the oven,  and 
very quIckly. 

Improved Artificial Ivory , Corals, etc. 
Julius Frauenberger, New York clty.- Thls Is a compositIon for pro 

ducing artlftcJal coral!, ivory, and I!lmHar articles, made of caselne,  mixed 
In suItable proportI ons and bOiled,  with " varni sh-l ike solution o f  copal In  
concentrated liquId ammonia and alcohol, to be colored and prepared f o r  
t h e  varlons applicatIons In t h e  arts. 

Improved Toe Protector tor B o o ts and Shoes. 
Theodore Cook, Trenton ,  N .  J., aeslgnor to himself and J .  F .  W1.lltams , 

of same place.-Toe protectors for boots an d shoes are made with a ra18ed 
clrcnl .. rIm and a skIved or tap ered welt, the former project "II' beyond 
the upper, and the latter beIng secured between tbe Inner and oute , o oles . 
The I nvention In thIs case conslsto In co�structlng the welt with a dove t ai l  
slo� to adapt It  to contract a n d  eltp ' . d, a n e  thU8 ftt boot. a n d  shoes o f  dU . 
t erent slzeo .  
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"u�tuttlS aud �t1'�oual. 

The Charae for lnsertitJn 'Under thts h.ead is 81 a Line. 

Matson's Combination Governor-Sold un­
der ful l guarantee.  Addr ess  ,"steOD Bros . ,  Moline,  Ill.  

For Durkee St\w Mills. ILddress the Manu­
facturer., T.  B. Bai ley & Val l .  Lockport. N .  Y o  

A. R. Houghton. J effe! son. 0 . •  wishes t o  com­
municate with manufacturers of kerOSf'lle lamp burners. 

Wanted. the Management and Manufacture 
l u  England of American Invention. that have been In· 
troduced in America and are patented 1n England.  Ma· 
chlnlst and EngineerIng Tool. preferred.  Addrcs. Wm. 
Horsfall. lt3 Atl antic Ave . •  Brooklyn. N .  Y.  

Johu son's UnIversal Lathe Chuck. Address 
Lam bertvIlle Iron Works.  Lam!.)crt ville,  N. J .  

Auger that bores a hole two sizes at one 
ttme want,ed. Address, with descrlptton, J O B .  Baker, 
Norfolk, Va . 
't'he Whitmore Patent Engine-4 to 10 H.P. 

C h t apest,  best ,  aDO safest. Send for PrIce List. Love­
grove & Co . •  PhiladelphIa.  Pa. 
Three Patents for Sale -Gate and Door Bolt. 

Harness and :Shoe Maker's Cla m p ,  Revolving Painter'S 
Pail . Address JOf- lab Smith , Southold ,  Long hland,N .Y. 

Double Belts and Rubber Springs specially 
for Centrt tugal Machines.  Greene, Tweed &; Co., 18 
Park Place, New York.  

For Sale. $2 ,500-Two Patents. saleable . 
Addre •• H. S. Bail. Spartanburg. B. C .  

E. H. Jones. Milwaukee. Wis . •  desires to 
communtcate W1th parties who s upply Machlnery, and 
know bow to make Matches. e.peclally the • •  parlor 
matches."  

For Sale-Tools of Machine and Boiler 
Shops.  Walter �lcCollum. 333 Pearl St .• New York . 

The Lane M'f'g Company. Montpelier. Vt . •  
w l l l  exhl bit  CirCUlar Saw·MIl J ,  Rotary B e d  Surfa.cer, a n d  
Clapboard Planer. a t  ./" al r  of t h e  Ma ••.  Char. Mech. As· 
sociati on,  Boston, Sep t .  16 to Oct. 7. Sample machines 
may al.o be seen at W. L. Chase & Co,'s, 95 Linerty St . • 
New York CIty. 

18x42. 16x36. 14x30. 12x24. 12x30. llx14. 
llx24. tOxl2.  lOx lo. 9x12. 9x16 .  Ox18.  8»l<1O. 8x12. 8x16. Sx20. 
7x12. 7x16. 7x20 6x6, 6xt2. 5xll ,  4x6, 4x8, 3x6, 3x9 Engines, 
and 25 otbers 2d ban d ,  tho rougbly'Overhauled,warranted 
rellable, witb upright and hor.  BoUers , Steam Pumps, 
aLd miscellaneous maclll L ery: reasonable figures. 8 H.P. 
Baxter Eng., Air Com presser, Vacuum and Air Pumps .  
W II.on & Roake. Water a n d  D over St  •.• New York . 

Wanted-l00.000 of Davis' Hay and Cotton 
Pres.es made on royalty. Addres. O. A. Davl •• Ash­
land, Oregon.  

Tingue. House & Co . •  69 Duane St . •  N. Y. 
Manuftlcturers of Ma.ch i n e  BlIJ.n kettng,Felts,and Cloth�' 
Endless or  in piece, for Prtnters , Engravers, Poltshers 
Pla.no Forte M a kerfl, Papcr Makers, CaliCO Printers , 
PunchIng or Wa.her Cloth. Filter and StraI ner Cloths 
for all kinds of liquid • .  Sample .ent on applicatio n .  

Baxter's Adjustable and S Wrenches by the 
C a.e. Greene. T weed & Co . •  18 Park Place. New York . 

To Manufacturers and Amateurs-Solutions 
for covering all kind. of metal. with dIfferent metal. 
either by Electro Plating or chemical proce.s. always on 
h a n d .  with reliable dIrectIon for use. Address Alb. 
Lovle, 222 N. 4th St . ,  PhiladelphIa. Pa_ 

Wanted-Address of Lamp Burner Manu­
cturer • .  Milton Church. Pittsburgh . Pa.  

Double-Acting Bucket Plunger Steam Pumps. 
Manui'll by Valley Machine Co .• Ea. thampton.  Mas • .  
N .  Y .  Store. 4 5  Cortl�n"t S t . ;  Ptllla. Storo. 132 N .  3rd St. 

Diamond Carbon. of all sizes and shapes.for 
driU1ng reck, sawing stone, and turning emery wheels ; 
al.o Glazier.' Diamond •• J .Dlcklnson.fl.I Na •• au St.N.Y, 

Electric Bells for Dwellings. Hotels.  &c.­
Most re l Iable and cheape.t Hotel Annnnclator. Cheap 
tel egraph outfits for learners . Ins'ts for Pri vate Lfnes ,  
Ga. LIghting Apparatu • •  etc. J .H.He •• ln,Sc. Cleveland.O. 

Hydraulic Presses and Jacks. new and se­
cond band Lathe. ana �lachlnery f or Poll,hlng and Buf­
fing Metals. E . Lyon, 470 tlrand Stree t. ,  New York . 

Best Oak Tanned Leather and Rubber Belt­
Ing. Greene. Tweed & Co .• IS Park Place.  New York . 

Pattern Letters and Figures. to put on pat­
t erns o f  catlttngs,all sizes . H .  W . Kntght,Seneca Falls, N .  Y. 

Inventors can get small plates of sheet steel 
very cheap, a.t tne saw factory, 108 Hester bt., New Y ork. 

The "Scientific American" Office. New York. 
Is  fitted with the MInIature ElectriC Telegraph. By 
touching little button. on the de.". of the managers. 
signals are sent to persons tn the various departmen ts 
of the e.tabllshment. Cheap and elfectlve. Splendld 
1'or shops, omces, Qwel1tngs . Works for any distance. 
Price '5. F .  C.  Beacb & Co . •  263 Broadway. New York. 
Maker.. Send for free IIIIl.trated C .. talogue. 

The Improved Hoadley Cut-off Engine-The 
Cheapest, fiest, and Most Economical s teu,m·power In 
the United State. .  Send for circular. W. L.  Cha.e & 
Co . •  95 & 97 LIberty St . •  New York . 

Telegraph lnst·s. M. A. Buell.Cleveland.O. 
Compound Prvpeller Pumps.for Mines.Quar­

ries. Canals, and Irrlgattng purposee.  Circulars on ap· 
p lication to Hydro.tatlc and Hydraulic Company. 913 
Ridge Avenue. Philadelphia. Pa . 

For Solid W rou/rht-iron Beams. etc., see ad­
vertl.ement. Address 1Jnlon Iron 1I1I11s. Plttsburgh. Pa • •  
for lithograph. etc . 

Portable Engines, new and rebuilt 2d hand. 
a special ty .  Englses, BOilers, Pumps, and MachInist's 
Tool.. 1.  H .  Shearman. 45 Cortlandt St., New York . 

For Sale-Two Steam Saw Mills and three 
Farm • •  by C. Bridgman. SI. Cloud. Mmn . 

Deane s Patent Steam Pump-for all pur­
pose.-Strlctly firot cla.s and reliable.  Send for clrcnlar. 
W. L .  Clla.e & Co . • 95 & 97 Liberty S t . ,  New York. 

Spinning Rings of a Superior Quality­
Whltln.vllle S pinning mng Co . •  Whitinsville. Mass . 
Send for sample and price list. 

The Pickering Governor. Portland. Conn. 
Mechanical Expert in Patent Cases. T. D. 

Stetson. 23 M urray St .. New York . 

Ga8 and Water Pipe. Wrought Iron. Send 
for price list to Bailey. Farrell & Co .• Pittsburgh. Pa. 

Forges-(Fan Blast). Portable and Station­
ary. Key.to!!e Portable Forge Co .• Phllatelphla. Pa.  

Brown's Coalyard Quarry & Contractor's Ap. 
paratus for hol.tlng and conveying materIals by Iron 
cable. W. D. Andrew. & Ilro .• 414 Water St •• New York_ 

For Solid Emery Whee18 and Machinery, 
Bene! to tne Union Stone Co •• Boston, Masl., for circular. 

Lathes, Planers, Drills. Milling and Index 
Machines. Geo. S. Lincoln & Co •• Hanford. Conn. 

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

Mining. Wrecking. Pumping, Drainage. or 
Irrigating Macblnery. for Bale or rent. See advertise­
ment. Andrew's Patent, lnslde page. 

Automatic Wire Rope R. R. conveys Coal 
Ore. &c . . wlt-hout Tre.tle Work. No.  34 Dey street. N. Y 

A F. Havens Lights Towns. Factories. Ho­
',els, and Dwellings wIth Gas. 34 Dey street, New York. 
Temples & Oilcans. Draper. Hopedale, Mass. 

Buy Boult's Paneling. Moulding. and Dove­
tailing Machine. Send for Circular and sample of work. 

B.  C. Mach'y Co .. Battle Creek. 1I1Ich .. Box 227 . 
Rue's " Little Giant" Injectors. Cheapest 

.nd Best Boller Feeder In the market. W. 1.. Chue & 
Co .• 96. 95. 97 Liberty Street. N ew YorK .  

For Surface Planers. small size. and for 
BOl< Corner Grooving 1I1achlnes. send to A. Davis, Low· 
�ll, M8.ss. 

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

Price only three doll&rS-The Tom Thumb 
ElectriC Telegraph . A compact working Telegrapb ap· 
paratus,  for sending messages, maglng magnets, tht 

electric light, giving alarms. and varions other purPoseB. 
Can be put In operation by any lad. Inclndes b .. ttery. 
�ey and wires. Neatly packed and sent to all parts of 
·.he WOrld on receipt of price. F. C. Beach '" Co . •  268 

Broadway. New York. 

All Fruit·can Tools.I< 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. 

LI.t free. Goodnow & Wlghtman.23 Cornblll. Boston.1I1s 
The French Files of Limet & Co. are pro­

nounced superIor to all other brands by all who u.e 
them . Dectded excellence a.nd moderate cost haY8 made 
the.e goods popular. Homer Foot & Co . •  Sole Agents 
for America, 20 Platt Street. New York. 

S. will find directions for making black­
board. or slaty surface. on p. 91. vol. 30.-W. A. G. wt ll 
find directions for cleaning bra.s on p .  102. vol . 25. and 
fQr brou zlng lt on p. 331. vol.  29. For removlng mlldew. 
see p. 13S. yol. 27.-�. V. H .  will lind full dlreetlon. 
for glldtng plcture frames on p. 75., yol . 28 .-C .  R. B .can 
copper hts lron w i re by the process described o n  p .  154, 
vol.  26. o r  galvanIze It  a. detalled on p. 59. vol . 24 . -G _ C .  
L. w i l l  fi n d  a recip e  for block indelible Ink on p .  273. 
yol. 28, and for red on p . l�9, vol . 28. Directions for rna. 
king rubber stamps are given on p. 156. vol. 31. 

(1) G. L. H. asks : Of what is the composi­
tion made thRt I .  used by dentis t s  In  filling teeth . In 
place of gold ? Is it of  such a nature as to make an 
electric ba.ttery of one's mouth, if gold Is used also ? 
What I. the probable elfect upon the healtll ? A . lm­
proper union of metal. In  the fl1l1ng of " tooth I s  fre­
quently a source of Irritation to the dental pulp . Tin 
foil Is  sometimes placed in the bottom of a cavltv. and 
the operatloR finiShed with gold.  In many. n o t  In  all  
Insta.nces, this compositlon produces a galYan i c  actton, 
WhiCh. If not removed. w\1l quIckly destroy the pnlp.  

(2) N. A. W. says : I have a small spring 
of running water whtch seems to De a favorite resort 
for crawfish, notwtthstandtng my earnest efforts to ex­
termtnate them.  Is  the presence of tbeBe crawfish in 
the .prlng an I n dication o f  pure or  Impure water ? A .  
Crawfi.h or crayfish (astacus fluvtalls) a r e  foun d not 

(9) L. M. D. asks : What is animal char­
coal ? A. Animal charcoal Is  made from bones and 
antmal matters, and is  a very valuable substance, on 
account o f  the extraordinary power it  possf'sses of reo  
moving coloring matter. from o l ganlc so lution. ; It  I .  
u.ed f o r  this purpo.e b y  the sugar refiners a n d  .clentille 
and manufacturing cheml.ts . 

What Is animal glycerin ? A. It I. obtained by the 
Betton of alkal les on natural fats .  Stearin,  for in· 
stance, when boned with a caustic alkali,  i s  converted 
Into a s tearate of the alkali metal and glycerin .  It Is 
now produced In very large quantities and perfect p u. 
rlty In the decomposition of fatty substances by mean. 
of superheated .team. Glyce rin 10  a nearly colo rle •• 
and very viscId l iquid. of specific gravity 1 · 2i .  It ha. 
no action o n  vegetable colors . 

(10) P. M. S. O·F. asks : Are a perspective 
drawing and photograph. of the same object, from the 
.ame pOint of vIew or distance.  Identically alike ? A .  
N o .  

(11)  B. B. B. asks : 1 .  W h y  does some wa­
ter eat or corrode the load pIp e. In wells ? What prop· 
erty must be In  the water In  order to dl •• olve lead ? r. 
water drawn through lead poisonous ? A. Lead Is act­
ed upon by dl.tllled water and by rain water. Water. 
by rea.on of Its amnlty for the oxide of lead. act. l ike 
an acl,l upon metallic lead. Lead pipe. through whIch 
such water passes l n  a sb ort time become covered with 
a pellIcle of carbonate of lea d .  which Is  an energetle 
polson. The pre.ence o f  a very small qua!!tlty of for­
eign matter In the water. and e.peclally of .ulphate of  
lime, usually arrests thts  actio n ,  and r enders th e u tl e  of 
lead pipes In  a majority o f  ca.es n o t  hazardous.  2 . I.  
galvanized Iron pipe Injurlou. t o  the water ? A .  N o .  
In t h l .  case a film of the oxIde I s  formed on t h e  z Inc.  
which i s  I n soluble In water,  and, tor this reason,  pro·  
tect. lt fro m further o xidation . 3. What kind of  p ipe 
Is tbe best through which to draw water for drInkIng 
purpo.e.?  A .  Pipes lined with block tin.  

(12) J. W. S. a�ks ; How are photographi c 
Impressions transferred to lithographic stones In order 
to be printed from ? A .  Os borne'. proces8 I s  to  take a 
negative on gla.s coated with collodion. a. usual.  A 
piece of gelatinIzed paper Is D O W  exposed to the action 
of l ight under the negative . The copy t. covered with 
tran.fer Ink; thl. I.  done by running I t  through a pres. 
In  contact with a ston e  which has already received a 
coating of such I n k .  The paper. thus blackened, Is 
made to float upon the .nrfoce of boili n g  water. the 
blackened .Ide up . It  I .  next taken out and wa.hed 
with a .ponge; the parts acted upon by I1ght hold ta.t 
to the ink. while all other parts are completely wa.he� 
olf. A stone I .  now slightly warmed and put In the 
pre.s ; upon It  Is placed the positive prInt ( Inverted) 
after it  has oeen dampened .  The whole Is  then pressed . 
On removing the paper the Ink Is found attached to the 
stone anti a reverse picture 1 8  made on the stone. 2. 
Are gelatin print. more readily tranoferred to stone 
than sliver prInts ? A .  Ye •. You shonld c o n .ult a 
practicai lltobgrapher as to your other que.tlon •.  

(13) E. V. W. says : About a year ago I re­
placed a .mall iead pipe wIth a 1 Inch galvanIzed Iron 
pipe. To my great annoyance. thl. l ron pipe has almo.t 
clo.ed with a hard substance resembling Iron ore . How 
can I clear the pipe ? A. The pIpe probably bos  become 
filled with cq,rbonate o f  Hme, magneSia,  tron, etc. , de· 
pOSited by the sprIng water. especially the c arbonates 
of lime and Iron. If I t  I .  practicable.  muriati c acid 
conld be u.ed to dlssol ve the depOSit •. But the trouble 
I.  In tke minerai con.tltuent. of the water lind not In 
the tube. It the exce •• o f  lime and other salt. which 
the water contains were previously precipitated out of 

only In s p ring • •  but more or  les. In every brook and It  (as 1. sometIme. done by the addition of lime water 
river.  In the �hmmoth Cave o f  Kentucky. a specie. In a settllng reservolrJ . the dlmculty might b e  over. 
has been dIscovered. They are not con.ldered I nj url· 

come.  ous t o  the water,  and their  presence 18  not an index 
whether the water Is  p ure or not,  though they are 
found more frequently In pure water . 

(3) S. A. 'f. asks :  How can I make an Itt­
tractive light t n  a. store windo w ? A.  Use a carbureter, 
de.crlbed on p .  Sj9. vol. 30. 

What can r put In  pa.te to keep the s warms of .mall 
file. from breedl n g l a  It ? A .  A little carbolic acid. 

How can I coat naliB with copper ? A. A .aturated 
solullon of  sulphate of copper In water I.  what I. nsu· 
ally employed for this purpo.e . The article. to be cop­
pered .hould firs t be freed from grea.e by Immersion In 
lye water. wa.hed, and Immersed In dilute sulphuric 
for a short tim e .  

C a n  I nickel plate an articl e after I t  h a s  b e e n  c o p ­
pered • •  Imply b y  dIppIng f o r  a quarter o f  a second ? A. 
We can find n o  record of .uch nIckel plating a. you 
speak o f .  

(4) E. R. asks : I am using a lamp that has 
9, cotton Wlck. la l t ,and I. abo ut a yard and a h alf long. 
burnIng alcohol.  for .Ingelng the long fiber. of cloth. 
A. the alcohol Is expensive,  whot oi l  can I .ubstltute 
for it  that would be Bafe,  cheaper, and yet make 
little or no .moke ? A.  We k n o w  of n o  011 that will 
replace your alco

·
hol .  If your place I. supplied with 

ga • •  a modification of the Bunsen gas lamp m ight be 
u.ed with advantage. and would certainly be much 
cheaper than the method you now emp loy. 

(5) H. S. B. says : I have been studying 
methods of decomposing katntt into Epsom salt� , sul· 
phate of  potasb,  and common salt. Ca.n you assist me 
to .olve the problem ? My .amples contain sulphate of 
magne.la 82 '50, sulphate of  potash 23 52. chloride of .0-
dlum 20'55. chloride of magnesia 4'21 ; the rest I .  Insolu­
ble re.ldue . A. Your best plan would b e  to state your 
methods ; to  wri t e  a t  length the various ways which 
sugge.t them.elves would reqnlre too mnch space . 

(6) D. S. H. eays : 1. I have a spy glass 
with 5 glas.e.;  It Is  3 feet long and define. the moon. of 
Jupiter well. WUI a telescope with 5 glasses. of the 
same length. do o. well ? A .  No . t .  Could one be made 
with 2 gla.ses. mltable for a begInner ? A. No. An o b· 
j ect gla •• mu.t be made In two pleces.one each of crown 
and filnt gl ..... or the Image has colored fringes. I s  dl.­
torted. and Injure. the eye.lght.  

(7) E. G. asks : What is the easiest and 
cheapest  way of cleanIng dirty cotton waste ? A .  Boll 
It in a strong solutton of  common 80da in water, and 
save the resultant soapy 11 quid  to keep your drllls and 
reamer. wet wben boring Iron . 

(8) E. J. K. asks : What is the right pro­
cess for tempering steel to make It cut French burr 
atone or hardest flint.  or to ma.ke it  drfll the hardest 
ste.l.  snch as ra t.tall files ? A. Forge your tool • •  If  of 
English steel. a t  a moderate red heat. bnt not hot 
enough to .cale ; do not  hammer I t  aft,er It has lost I t.s 
redness .  Heat It  to  a low red heat ; for hardening. di p  
It  In .alt water with t h e  cold chtll taken 0 11 .  and temper 
It to a brown. dlppln� It accordlnC to tbe Instruction 
gtven by Mr. Rose on P. 21 of our current volnme. If 

you are using AmerIcan chrome .teel. heat It to a yel· 
lowlsh heat for forglng.to a low red for hardening. and 

quench right out .  

(14) J. A. asks : 1 .  Will a current from a 
common magneto ·electrlc m8.chine tnduce magnetism 
I n  an electro -magnet ? A .  Ye • .  2 .  If s o .  how does It 
compare In po wer with the Daniell battery current ? 
A. This depend. upon the size of the machIne u.e� . 
3 If a magnet support. 5 lbs . In centact with I t s  pole •• 
how much will It support a t  � Inch and JO Inch distance 
respectlTCly ? A. The attraction would vary Inver. ely 
as the s quare of the distance from the poles.  4 .  In a 
Daniell battery. having 3 square feet of copper surface. 
an d also 3 square feet of zinc surface,  the whole com · 
prl.lng only 1 cell. how much .ulpbate of copper and 
how much zInc will be required to keep It I n  It.  most 
po werful state of action for a week ? A. Enough sui· 
poate of copper to keep the outer .olutlon constan Iy 
.aturated. Sulphate of' zinc I .  not nece •• ary . 5. How 
long mu.t the sl1k·covered No. 22 copper wire (cover­
Ing the Iron cores of an electromagn et) be to obtain 
the greatest munetlc force of .uch a battery ? The 
battery I .  to  be but 2 feet from tbe electromagnet.  A. 
You haye forgotten to state the sizQ of  core . 

Where Is the fallacy In the followlnl( demon.tratlon 
that 2 equ.ls 1 ?  Let ", = 1  and y = 1 .  Then m = y, ,,,2 = ,,,y, 

and "" _ y' = rr;y - y' .  Dividing the last equation by x-Y, 
",+y = y, or Y+V = y  or 2y = y, 2 = 1 . A. In dividing 

- 2y' 
the equation, m + y = y + ",=it and not x+'j =Y· 

divided by "'-Y i s  equal to ",+y = y+ "" - y' = my-y' 
-211.: 
",-y. 

(15) W. R. asks : 1. To be a machinist . 
should I continue practice In drawing? A. It IS lmpor­
tant that you should understand tte art of drawIng. 2. 
Which branch of figure. ought I to study ? A _  For fa­
cilitating calculation . yon .hould ma.ter arithmetic. 
algebra. geometry. trigonometry. and logarithms. 3 .  
What book. shall  I read on mechanic •• etc . ? A.  You 
will  lind a good elementary treatise o n  mech .. nlc. In 
SnUmall's . ,  Ph), sic s .  " 

(16) R. K. says : In Mr. J. Rose's recipe for 
case hardening, he says : Use 1 gallon urlne to a certain 
qnantlty of bone. etc.  Would a certaIn quantity of sal 
ammoniac do a. well ? A. The urine I.  the best. and 
the heof and leather process Is  better than the bone 
dust.  

(17) C. G. M..  Norrtelje . Sweden -We 
donbt whether blrcbwood sawdnst ha.  any value. It 
mIght be well for you. however.to Insert a notice In our 
"BusineBS and Personal " columa.  

(18) X. X.-The electrical treatment under 
tbe care of an experienced physician w1l1 donbtless 
beneftt yon. 

(19) J. H. H. asks : What ought I to do in 
order to be a good en gineer ? A. n w III be neces.ary 
for you to have education and practice. to become a 
good engineer. There are numerous Ilood schools for 

giving the former. and shops for the latter. 

(20) F. L. asks : At what speed should a 50 
Inch circular saw run In oak. elm. and cotton wood ? 

A. Between six and seven hundred revolntlons a min· 

ute would be a good speed. 
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(2 1) J. J. says : Mr. Rose in his late arti cle 

on vise work says that, if hfs I nstructi oDIii are followed 
a polish may be obtaIned much finer than by u.,ng 01 
stone. or by any other method .  Can filing be done so 
fine that the marks are not visible ? A .  Y es .  

(22) W. S.  J.  says : I suggest the following 
for car ventilation : A Ir  to be receIved at the head of 
eugine by funnel -.haped ap paratu •• and carried back to 
the cars by pro per connections. Suitable means for dis 
trtbuUng it  to be p laced In the cars, s o  a s  not to creat� 
too much droft. In winter the air coul<l be p •• sed 
through the engine furnace for the purpose of  warmIng 
It. What are the objections to thIs ? A .  'l'he Idea Is  
by no meaDS noyel . 

Our place Is supplied wIth water by the Holley sys­
tem . In dra wing water I have often noticed regular 
pnlsatlon. l n  the fl o w .  whIch I at�rlbutert t o  the pumps 
.Itnated a mile from town.  H o w  long doe. it  take t o  
transmft the above pulsation ? A. It 1s  instantaneous . 

Can you give an explanation of the duplex sy.tem of 
telegrapby ?  A .  You will  find It  clearly explained In 
Pope's  work on telegraphing. 

(23) G. says : I send you two specimens of 
tyre turnings (one from each end of a piece 65 feet long. 
whIch broke .. t the point Indicated) turned from a loco 
motive driving wheel 4� feet In diameter. nave vou 
any kno wledge of longer turnings 'I A .  Your speclmen 
of turnings Is an excell�nt one,on account of its thiCk: · 
ness.  We ha.ve seen longer ones, up to 170 feet long 
but consfdering the coarse teed your sha.vlng was cut at 
it is an unusually fine sp ecimen . 

(24) W. J. W. asks : 1. Is it a practicable 
thing to use a rubber hose to carry steam to don engine 
that i s  movable. the boiler belag .tat i onary ? A. Ye •. 
2 .  How far can 1 t  be carried,  out Of door8,  with th e 
thermometer at -200 Fah . ?  A. It would not be eco u o .  
mlcal to carry It a n y  distance without coverIng I t  well.  

(2;'») E. C.  H. says : The balloon Buffalo as­
cended from that ci ty on July 4 .  I e.tlmate that the 
co.t o f  filli ng thl.  MlIoon (91 .000 cubiC feet)  wI th 
hydrogen ga. would be npwards o f  $2.000 . Is t h i s  
a correct estImate ? W h a t  k i n d  of  gas w a s  thIs ballo on 
Infiated with, and what did It cost ? A .  Balloon. are 
ordlnarby filled with illuminating ga •• which coat.  
about three dollars a thou.and cubic feet.  

In filing a hand saw •• hould the file be held level acro ••  
the saw (for cros.·cuttlng) . or at an angle ? A .  At an 
angle. 

1 . What Is tho hi. tory of the gyroscope ? A .  See p .  
91.  vol . 31 .  2 .  Is $5.000 re ward _ollered for a scientific 
explanation of I t ? A. N o .  

Is there a n y  machlne.for cuttIng u p  the o d d s  a n d  ends  
of cigars. tbat  works .atl.factorlly wit bout  fir.t pre.s. 
Ing the bulk to be cut ? A .  We de not  kno w of any.  

(26) J.  H. H. asks : What is the amount of 
coal Hi will require per hour to re tain steam tn a boner 
at & certa1n p ressure per square incb , iaia steam being 
first raised to that pressure ? In other wordS, what 
amount o f  coal mu.t be u.ed to restore the heat lost by 
radIation only ? A .  Thi. l.  a que.tlon that mu.t be de. 
termln.d by experiment for each Individual case. 

(27) C. E. T. asks : Can malleable cast iron 
be welded ? A.  We believe n o t .  

(28) F. L. P. asks : What distance will a 
bOtlL travel down stream, if sbe will maklt ('1ght miles 
a.n bour up stream, and tbe current Is  four mlles a n  
hour ? A. T welve mile. an h our . 

(29) J. M. C. says : I have a number of 
loose tile ••  In a large tiled fioor.  I have h a d  them re­
laid I n  new cement. after chiseling out the old.  which 
was crumbled to powder ; but they loo.en again . Can 
you suggest any compositton to reset them la, that 
would be Impervlou. to water and WOuld harden firmly 
enough to keep them s teady ? A. Pu� a I lttle lime Into 
the cement mortar, that it  may not set too soon,  and 
gront I t  In ; that 1.  t o  .ay.  have It . o  thIn that I t  wlll 
flaw Into all the InterstIce. of tbe adjoInIng tile s .  
Haye plenty of depth of mortar under t h e  t 1 l e s  ; a n d  as  
you lay the latter, press it  down upon tbe mortar, but 
leave tho face of I t  proj ecting about 7> of an Inch above 
tbe other tiles ; as the mortar hard ens.  pre.s the tile 
down ••  o a. to bring It even with the others a t  about the 
time the mortar 10 set.  

(30) C. P. says :  Suppose that the roof of a 
building has  a span of 100 feet. length 200 feet .  and pitch 
45°. The weight o f  roof Is 20 or 30 l b  •.  per sqnarc foot . 
What I. the rule to find the required strength of gIrders 
and trusses to sustaIn It ? A. For form of truss and 
rules  to determine the size of the various Umbers and 
bolts of  whIch It  I.  constituted. consult Hatfield's 
" American House Ca.rpenter," article H Framm g . "  

(31) D. B. T.  S iYS : I propose to serve com­
pressed air to custo mers in the tlame way that gas i 8  
n o w  served ,  only t h a t  the a i r  w i l l  be u n d e r  tl. pressure 
of  500 Ibs .  to  the Inch, more or less. At tbls pressure, 
It w!l1 bave a refrIgerating power far superior to that 
of tce, when allo wed to expand in con tact with any ar· 
ticle which it may be desIred to fre e z e .  The mech ani­
cal energy contained tn the air may be used a t  t he same 
time that It. frigorific po wers are expended . which will 
make I t  doubly valuable for dome.tlc purposes . The 
hotte.t place. In o ur cities could be renaered del1ght ­
fully cool.  at a small co.t compared with the n.e of Ice 
f6r the same purpose. It would soon be as common to 
see persons turn on the air to cool their houscs,  as  1t i s  
n o w  to B e e  them turn on t h e  g a s  to light them . A. I f  
y o u  have such a successful a i r  compressor, y o u  w1l1 find 
a large demand for It  for operations In  which com· 
pressed air I .  at pre.ent employ ed.  

(32) W. J. W. says : I am putting up an en­
gine for the purpo.e ot runn Ing a cotton gIn .  I b ave a 
well, but the water Is brackl.h. Wha t elfect will It have 
on the boiler ? A. It will p robably make scale in the 
boiler If you do not blow olf freq uently. 

(33) I. H. L. asks : 1. When wate:rworks 
have .. .  tand pipe.  Is the water forced to the top of the 
pIpe to get the nece.sary pre.sure. or Is  the upper e n d  
of t b e  stand pIpe closed a n d  t h e  water forced thraugh 
the street pIpe. (or elevated to a re'ervolr) by c o m ­
pre.slon of t h e  a I r  In t h e  s t a n d  pipe ? A . A stand pipe 
Is closed at the toP . 2.  Can you explaIn the principle o f  
t h e  Chicago water works, w hich u s e  a stand pipe and a 
small reservoir built of boiler Iron. but not nearly a s  
high apparently a s  t h e  stand pipe. nor large enough t o  
contaIn one tenth of t h e  water used. A. I n  Chicago 
the water flows throngh the mains from the re.ervolr 
which Is  kept full by the pumping engine . 

(34) R. B. & R. C. say : We are young 
men wl.h,n� to be mechanical engineers. Is the Coop­
er Institute of New York a good place to �et a thorongh 
train ing ? Could we get employment In the trade to e n  
able ti S  t o  live In N e w  York . tor the purp ose of study­
Ing at the In.tltnte ? A. The In.tructlon at the Cooper 
Institute Is  free. and I. given In the evening, so that If 

you could get a situation In thl. city .you could pursue 
your studles Very well . 
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(35) F. W. asks : 1 .Will you give me a rule 

or determInIng the pl ' ch of a propeller screw ? A. It 
must be ascertained by mea!urement. 2. What stzed 
wheel I.  suitable for an engIne with cylinder of 8 Inches 
bore and 10 tnches stroke ? A. One about 30 Incbes In 
dlam e l e r .  3. Wlla t sIzed boat I s  such an engIne capa , 
ble of drivIng ? A. One 40 feet long. 

(36) C. W. M. says : I send you a piece of a 
flue taken from our engtDe for you to give your op1nion 
88 to the cause of its being eaten away in the manner 
shown . All the  flues and th t> boUer are more or leS8 in. 
l ured tn the Bame way. A. We have seen similar ac­
tton In marin e  bolJers wh ere fresh water from Burface 
c o n d ensC'rs with cu r p e r  t u b e s  was fed Into the boners . 
You do not send enough particulars to enable us to gtve 
an explanation of your case.  

(37) L, & V. say : We have a boat 18 feet 
long oy I� feet wide, wIth full oval bottom. We wIsh to 
run her by steam, In swift water. Can you give us pro ­
pOrU O D I'I  of englne8 to run h e r  well ? A. The boat 1s  
t o o  ElmaH to make a very efilctent steamer. 

(38) J. S. W. asks : Can a telescope be con­
s tructed to mllgnlfy as you draw out the t w o  sectIons. 
commencIng with the telescope closed and looking at a 
50 cen t pIece 200 yards distant ? It wl\l at first appear 
very smal l ;  but If I draw one sectIon out, will the ob· 
t ect appear the larger the further It Is drawn ? A . Such a 
telescope has the p ancrattc ey e piece; the patr of eye 
lenses recede from the Inner pair, thus Increaldng the 
magntfylng power. 

(39) J. W. saY8 : I made a telescope on the 
plan g iven in the SOIENTIFIC AMERICAN, p . 7 ,  vol . 30 . 

1. My mentscus Is 1')( Inch e s  In dtameter, of 48 Inches 
focu�. The eyepiece Is � Inch 1n diameter, Bnd 2X 

Inches fOCUS , and I s  made to sl tde. 1 use  a 6 Inch double 
convex lens,  but 1 8 Ill d1sapPointed,  as It  does not  In 
8.ny way answer.  Would an achromattc obj ective im ­
prove It at al l ? Is t h e  obj ect l e n s  too small ? A. A 3 0r 
3� Inch achromatic about 4 feet focus Is recommended. 
The best  eyepieces do not llcrew i n ,  but sl1de Into the 
rackwork tube or  sliding tube, as the caee may be, and 
CO" $1 each Powers from 80 to 150 or 200. The focI of 
the two lenses, tn a simple Instrument , should meet as 
you describe.  2 .  I have a mind to make another tele­
scope ; but hef ore I begin , I would Uke your opinion In 
regard to lenses . What should be the focus of a 3 or 
3)1 Inch achromatic objecLlve to obtaIn the b e st resul t ?  
A l 5l 0  � h a t  is  t h e  b e s t  k i n d  f o r  a n  cyen1ece, a n d  what 
shoul d be the focus ? A .  See our remarks to G . J. J.,  
So. i7, on thiS p a.ge . 

(-to) .'1.. W .  H. asks : Can you give me a. reo 
cipe for something to m ix with plaster ot  Parls to make 
I t  non·porou, ? A .  There Is  nothtng we know of th.t 
wi l l  render plaster Lon 'porous without Injuring at the 
same time t t8 hard ening properties. 

(4 1 ) J. '1'. M. says : I have a small refract. 
Ing t e lescopr,  a good one for it� size . Could I use the 
eyepiece ( I :on sisting of 4 glaS8f' i! )  In connection with 
an object glass of l onger focal dtstan c e ,  and make a 
good s eryiccable glass of It with a longer or lar�er 
tube ? A. An eyepIece which I s  adapted for a short 
telescope may be used for a long one. The converse,  
however, Is not the case.  

(42) P. J. K. asks : I propose to make a tel­
escope,  sud I thlI.lX: that 8 4 � Inch meniscus leD8, with 
about 72 Incbes focus, wIth a ,. Inch eyeploce, w!th 
about l Inch foc us (plano·  convex) would make a good 
i n s trumen t .  De you think t b t s  woul d aoewer ? Would 
a n  obj ect glass (double convex) of S8me size and focus, 
w i t h  do uble concave eyeptecc,  be better ? Would such 
an i n strumen t  show JupHer's moons a.nd their ecUpses ,  
Saturn't1  r ings  and moons,  and the plan ets  Ven u s  and 
lIIercury ? A .  You would have to place a cardOoard 
flereeo over the lens with a hole I n  it an tnch and a quar' 
ter In dt ameter. Get an achromatIc spy glass  Instead, 
and unscrew the two front lenses of the eyepiece. 

(43) C. w. S. asks :  I made one of those 
cbeap te lescopes thaL you gave instructtoD s for in your 
paper last Winter, aud I IlOW wish to m ak e  one with an 
o bject glass of, say, 4 or 5 Inches t n  diameter. What 
would the glasses for 8uch an instrument cost, and 
what should be the InsIde dIameter of  the tube , l engtb 
of  the same , and length of focns? Could I make lhe 
tube of wood, 8S done  in the sma.ller one? A .  A :fine 
American Instrument tn our possession, made in 1866, 

1s  4 1llChcs aperture , 60 InChes focu s .  It Is  equatortally 
mounted en hollow ca.st irOil axes, and 18 adjustable for 
latitude on a trIpod of black walnut 5 feet 2 Inches high, 
w i th 3 1nch drcles, The hour cIrcle Is  dtvlded to minutes, 
and the decHnntton circle reading, by vernier t to two 
min utes of arc. Obj ect glass cell I s  provIded with col. 
l!matlng screws . Tbe tube Is conical, o f  poltshed Olack 
walnut In 3 strips glued together, and I s  4 feet 2 Inches 
long. L ength from cell to  end of  rack tUbe, closed, s 
\!ttle less  than 5 fee t .  Tllere Is a pancratlc terrestrial 
eyepiece, and five Huy�hen1an ones, whoSQ powers are 
60, 96, 160, 210, and 320 ; 96 1 s  the power most I n  use. A 
dtagond prism, and & finder telescope, one inch aper. 
ture, are also attached. The cost was $29 6 . 50. The ne' 
cessary parts would cost : Lens $100, and l eyepIeces 18, 
for a sktllful mcr:hll.ulc ; for the tyro, the tube and rack· 
work, $SO, and trIpod with Ironwork, $35, should be 
added . 

(44) S. L. G. says : In Spencer's " Psychol­
ogy, ' vol . I, p 520, he speak s  of t n p '  vast catastrophe of 
which the star Ep8i1on CO'l'on€e was lately the seat," etc. 
What was the cat-a s ,  rophe referred to ? A. Very 
hot and th erefore dtsboct ared oxygen and hydrogen , 
suddenly cooled tn large qUlJ.ntltlest unite to form wa­
ter, w l . h  cv,' lutton of  heat and light. At o�e p eriod of 
Its evolution,  a sta.r con81sts of a more or  less continu­
ous  l i q U I d  tllm surroundi n g  a bubble of glowing gas. If 
thl'  tllm be suddenly ruptured by pressure from wIthin 
or by collls1 0n from Without, the uprush of gas expa.n ds. 
cools dnwn to th e  comblntng or burning temperature, 
and explodes.  Such explos10ns constan tly take place 
I n  the sun. Tongues of tl&.me d art l00,OOO ml1p8 from tts 
8urface with a crash that may be dimly Imagined by 
those who have set fire to oxyhydrogen soap bubbles. 

(45)W S asks :1 .When,in what constellation, 
and by whom was t b e  com€ t  lately viSible discovere d ? 
A. It was dIscovered by M ,  Coggta,  at Na ples,  a pri l 7 ,  
1871 , In the breast  of Cameills . 2. Has I t  ever appeared 
before ? A .  No. 3 What Is  Its Inclination to the eollp 
tic ? A. 66° . 4 .  Where does I t  cross tbe ecliptic ? A. 
It  crossed the eclip tic on July 24, between Gemini and 
Cancer. 5 DId It  pas. througb Its  perihelion before or 

after crossing the eitpttc ? If so ,  wbere ? A .  Its per. 
Iheiton passage wa. on July 8, 60,000,000 miles from the 
sun, On November 4 I t  wl11 be near the star Alpha 
Chamceleontis, In the southern hemtsphere, and about 
as brlgbt a s  when It  was tlrst dIscovered. 

(46) F. D. H. asks : 1.  What form of bat­
tery is uspd tn exploding p owder, gun cotton,  etc. ? A. 
The Grove, In connection with a small coil. 2 .  What Is 
the arran�ement of the wires, etc ?  A .  By arrange. 
ment o f  the termInal wIres In such a manner that the 
spark leaps throngh the discharge thus lgnltlng It. 

J titutifit �mtritllU. 
(47) M. B.say s : 1. I have a telescope which, 

be,tdes the objective, has four lenses . These lenses are 
arran�ed tn couples, In two small eyltn ders . Please 
tell me the respective names  of each of these lenses .  
A.  The glass n earest the objective Is tbe  object lens, 
the next I s  the amplifying lens, then comes the tleld 
lens, and, finally, the eye lens, next tbe eye. 2. When 
the Instrument I s  open as far a8 pOSSible, the first leDs 
Is �X Inch.s from the objectIve . The eye piece bas Its 
focus I;' Incbes distant. Pleaae describe the objectlve 
whIch would give the greatest power, and tell me the 
required power . The lens should be 1,. :nches ln dlam· 
eter. How can I estimate the p ower of a telescope ? 
A. As we b ave before stated In answers to correspon· 
dents, the magnIfyIng power of  tele scopes I s  equal to 
the stellar focus of  the objective divided by that of the 
eye ptece,  the focns of the common negat1ve eyepiece 
beIng equal to half the focus of the tleld lens . 3 . Whlch 
Is  the best way to tlnd the focus of the lens ? Is I t  by 
getting an Inverted Image ? A. Practically the prlncl· 
pal focus Is  the dIstance at whIch the lens gIves the 
sharpest Image of the oun . 

1. Can surveying and engineeri n g  be better learned In 
coHcge than In an 01llce ? A. For clv!1 engineering. both 
kInds  of tratnlng are necessary. A knowledge of Gl\l e s  
pie's U Land Surveying " w U I  enable yon t o  survey, with 
good In struments.  Send to Cornell University, Ithaca, 
N .  Y . . or to She1lleld ScIentific School,  New Haven, Ct� 
or to Rensselaer Polytechnic Institute, Troy,  N. Y. ,  for 
catalogue.  2. What are tile requirements of  a good civil 
engluee r ?  A. From 4 to 6 years mental training (wIth 
subsequent pra�tJce) ,costtn�, including board, etc.,from 
$500 to $IOlO per year. 3.Are surveying and engineering 
generally practl,ed by tbe same person ? A. Yes. 4 .  What 
arc the wages of a good ciVil engineer ? A. From 
$�,000 to M,OOO. 

(48) G. W. L. and others ask : What is an 
easy way of maklng mtrrors of dUferent slze s ?  A. The 
process, 1mprop e rly caned slIvering mlt rors, 18 rather 
a delicate operation ; and Inasmuch as  the chances of 
failure are so great, 8S a)so the amount of time con · 
sumed,few amateurs wm have theIr tlrst efforts crowned 
wltb ouccess In this dlrecttou . The process consists In 
applying a layer of tinfoil alloyed with mercnry to the 
posterior side of the glass plate . To do this requIres a 
perfectly smooth level table (marble Is usually cm· 
ployed) . Tile fot! Is  placed perfectly tlat o n  the table, 
every wrinkle smoothed out.  Tbe plate being la re" � 1  
ness, perfectly clean a n d  poltshed,  a Httle mercury 18 at 
first poured on the foil ,  and �arefully spread with a 
wooden roller. lIIercury Is then p oured on tbe f�1I to a 
depth of abont 1 32 of an InCh. The plate Is now .lId 
on to the table In such a manner that the supernatant 
mercury 18  carrted off, thUB preventing air bubbles from 
destroying the coating; at the same time great care must 
be taken not to dlstnrb the foil. After thIs, a weIght Is 
carefully placed on the plate, and the table 'lightly 
tl pped 5'0 as to allow the superfiuous mercury to run off. 
The plate Is  then covered with cloth, and very heavy 
weIghts placed on It, ln which position I t  Is  allowed to 
remain for 24 h ours . The weIghts are then gradually 
removed and the angle o f  the talJle gradually Increased, 
until the glass stands almost vertlc!! l ,  with the amalgam 
still adherIng to I t .  The edges are tben trlmm�d. Many 
days are consumed In these operatIons, especially with 
large mtrrors ; In  some cases a month is required before 
tbe mIrror Is  ready for use .  

(49) M. E. L. says : In your answer to G,F. 
P., July 2 5 ,  you say that tbe moist  air In  the hollow cop 
per lightnIng rods amounts to nothing. So do I;  but  Is 
not the copper rod :l( Inch In dIameter, with an outside 
surtace of 1X inches and the Inside surface nearly the 
same, superior to the ", Inch soUd iron rod recom­
mended by you ? If not,  wby do you crown your solin 
Iron rod wIth a copper poin t ?  A.  Copper I. a better 
conductor of  electrIcity than Iron, In abo ut the ratio 
Of Its Increased cost. The large surfaces you speak o f  
are undoubtedly desIrable ,  but the Iron rod referred to 
fully answers all reqUirements,  at the same time being 
superIor for strength and stiffnes s .  The placing and 
connections of the rod deserve as !L uch attention as its 
composltlon and conductivity . It Is  de Sirabl e to bave 
the rod's connection with the earth as lntimate as  pos ­
sible, for, lf partly Insulated by slicking Its end Into the 
surface a few feet, the tluld not fiB dIng a su1llclent 
anode to the earth In this direction , will find Its p ath 
through the building and Its metal worK, thereby reno 
�erlng the rod a danger rather than a protection to the 
building. 

(50) '1'. C. P.-Steam canal boats are in 
common use.  

(51) G. B. S. asks : 1 .  Are creosote and par· 
a1lln made from paratlln of ! ?  A. Creosote Is made from 
wood tar, from .... hlch para1lln IB also obtaIned. 2. What 
Is  para1lln oil  used for ? 'Vhat !s Its thIckness com· 
pared wIth lard oil ? A . Para1lln 011 Is one of  the pro­
ducts of the dlstmaUon of Boghead cannel coal . It  Is 
extensively used for l ubricating machinery, for which 
I t  Is  admIrably adapted, since It  does not become oxid. 
Ized or thIckened by exposure to air, and It evaporates 
but slowly. 

(52) W. P. W. asks : If an underground 
wooden tank or cIstern Is  filled wIth common spnng 
water by a force pump from a neighboring pond, how 
long will I t  keep good, for stable and barnyard use ? 
Wlll i t  spof! under tllese circumstances quicker than 
rain water ? A .  It can be use d for your purpose, and It 
wlJl not spof!  more quIckly than raIn water. 

(53) W. L. B. asks : Can I have the same 
power with my zinc cup by coatIng It wltn quIcksilver? 
I have to use the battery so frequently that It  Is  very 
troublesome to keep It clean, and the sulphate con· 
sumes the zinc so fast that It  soon eats  a cup away. A. 
Yes. The zInc should be always kept properly amalga· 
mated. 

(54) J. A. L. asks : 1 .  Is it necesRary to 
have a coil and secon dary current of electnclty to get 
a spark su1llclent to ligh t gas ? A. It Is  not always nec·  
essary ; but tbls depends upon th e number of cells em · 
ployed. 2. Is It best to have the secondary current ? 
A. Yes. 

(55) �. C. asks : How are carbon plates 
made for electrIc batterI e s ? A. They are made either 
of the gr.phltol�al carbon depo.lted In the gas retorts, 
or by calcining In au Iron mold an tntlmMe mixture of 
coke and bituminous coal, tlnely powdered and strongly 
compre!sed. 

(56) J. N. B. asks : What sort of metal can 
vessels be made ot, 80 as not  to be acted upon by suI· 
phurous acId gas and Its aqueous solntlon ? A. Ves.els 
made of pure lead can be used for your purpose. 

(57) C.  M. N,  asks : How can I wind a 
s"rlng and have It tapered to a poInt at each end ? A. 
Cut a thread upon a lead mandril  tapered at each end, 
wind your spnng upon I t  In the usnal way ; tben , when 
you heat the spring to harden It, the mandril wl\l melt 
out.  

(58) S. W. asks : In the winter when vege­
tatton Is  not active, what becomes of the carbonIc acId 
ga. whIch I s  expIred Into the aIr ? A. It Is  retained In 
the aIr. Analyses made of the aIr, during both the 
summer and winter, show neither Increase nor decrea'3e 
of carbonIc acld, lhe total variation b eing InapprecIable 
when compared with the Incredlble bulk of the terres. 
trial  atmo sphere . 

(59) H. P. asks : What will harden or 
toughen the skin of the chIn,  to make It less sensItive 
when shavIng I A .  ThIs Is  due to a very thIn and sensl­
ttve skIn. There Is  no application of which we are 
aware that w111  be ef benetlt. 

(60) G. R. B. asks : Can you tell me of a 
paInt or varnish ef a dead black color, whIch wl\l nol 
gltsten In the brightest sunlight ? Hunters are often 
dIscovered to game by the glistenIng of theIr guns, 
whIch such a varnish would prevent . A .  We know of 
no tilIng that w111 answer your purpose so well as  lamp 
black and turpentine. 

(61) H. L. C. asks :  If a rubber bag, con· 
talnlng common dry air, be sealed aIrtight and placed 
under water, will It b e  compressed by the water to a 
smaller bull< than It had before It was Immersed ?  If 
so,  to what extent ? A . It would; and the compression 
depends upon the depth of ImmersIon . 2 .  Would the 
uplifting power of air c ontaIned In a Ilke bag b� great· 
er at a depth of 10 feet than at a depth of only 1 foot ? 
A , N o .  

(62) J. B. T. asks : If we weigh the materi­
als of which a vessel (contaInIng 60 gallons) Is made, 
then weigh the ves.el full of aIr, what would be the dlf· 
ference In weIght ? An d would not the vessel weigh 
less If the air was exbausted from It than the materials 
would weigh before the vessel was made ? A .  There 
would be no difference In weIgh t .  

Why d o  springs afford more water In t h e  summer o r  
h o t  months than they d o  I n  t h e  winter ? A .  Tbey do 
n o t .  

A r e  not n e v e r  fa!llng springs produced by t h e  beat 
from the central tire, passing through subterranean 
aqueducts ana brIngIng the water to the surface of  the 
earth ? A. No . 

Is not the atmosphere produced by the central fire, 
the heat or cold on any particular part of the surface 
of the earth beIng governed by the vertical or obit que 
rays of the sun ? A.  N o .  

1 .  H o w  long w111 1t take an Iron ball 2 f e e t  In dIameter, 
brought to a whIte heat, to cool down ? A. This  would 
depend upon the temperat ure of the surrounding atmo· 
sphere . 2 .  Is lt not the water that It gets from the air 
and surrounding obj eatB that cools It down ? A. Only 
partially. 3. How long wl\l It take an Iron ball 2 feet I n  
diameler, brought to a white heat,  t o  c o o l  down If kept 
tn a furnace where the atmosphere (to use 8n l11ustl S '  
tlon) I s  kept to a white heat ? A .  Under these condl· 
t!on s ,  the ball would not  cool at all . 

(63) A. H. K. asks : What will prevent 
peaches from decayIng and fal1!og olf l ust previous to  
becoming fully ripe ? A. The droppIng of your fruit  Is 
due to the curcnl1o,or more properly speaking, canotra· 
chelus ne

·
nuphar. The best remedy is  jarring the trees ,  

catching the larvre tn Sheets ,  and burn1ng them.  See  
Packer'd " Guide to the Study of Insects," pages 4 8 9  and 
490. 

By what means or marks can I distinguIsh the male 
from the female mocking bird at the age of about 7 or  8 

weeks ,  fully fiedge d ?  A. We cannot tell you how to 
distinguish them at that age . 

(64) R. W. C. asks : If a machine for aeri­
al navIgatIon sbould b e  Invented,  what do you thInk 
would be the moral  result upon our race ? D o  you 
thInk It would teod to the advancement of I lght and 
truth, or that the good would be overcome by the per­
petration of crIme and misery ? A .  We think that the 
result could not be o ther than elevating. 

Wh.t I s  a perpetual motion ? Is It  a machin e  that 
will never wear out, or one that Will run untll lt  wears 
out ? A. The latter I s  p robably the better detlnltlon. 

1 .  What I s  the best  chemical composltton for sensi tiz­
Ing paper for lhe reception of photographic Images ? 
A. T'le paper Is steeped In a solution of chlorIde of s o ·  
dlam In water. dried, and Immersed In a solution of nl ·  
trate of s t 1ver  in water, and dried I n  a darkened room. 
2. What tlme Is requIred for tbe Impression ? A. Tbls 
Is  dependent upon the quality and Intensity of illumI­
nation.  

(65) W. D. C. asks : Is a bed, lounge, or 
chair, standtng on glass casters and in the center of the 
room, a perfectly safe p lace for a person during a thun­
derstorm ? A. No . The Ilghtnlng soeks a pathway t o  
t h e  earth throUl�h the b e s t  conductors ; and as the h u ·  
m a n  b o d y  Is  a better conductor t h a n  chairs or  o t h e r  or· 
dlnary srtlcles  of furniture, a person sitting as you 
suggest will be  Ilkely to b e  struck If tbe electrical tluld 
enters. The glass Insulators offer no protection. Tbe 
only real securtty Is  a good arrangement of lightning 
rods upon the extenor of the building to prevent the 
electricity from entering. 

(66) H. L. D. asks : How is the phosphores­
cent safety lamp, ul!led In powder magaZines, etc . ,  In 
France, coustructed ? A. Take a piece of phosphorus 
not larger than a pea, pl.ce It  In  a phial o f  the whitest 
and clearest glass ,  with enough bolltng hot sweet 011 
upon It to fill a thIrd of the bottle; put a cork In and 
hermetically seal It . To use  It,  remove the cork and 
allow the aIr to enter tbe phIal, then cork It again,  and 
the part of  the vessel not filled with 011 will Oecome as 
lumtnous as a large lamp.  It can be uee d for six months 
wIthout replenishment.  Use white phosphorus and 
pure ol!.  

(67) T .  S. says : A hot metallic teapot was 
placed upon a walter. In consequence of i t ,  the paint 
or other composition with which the walter i s  covered 
was discolored and blistered . How can I restore I t  to 
Its orIgInal color and brIghtness ? Shall I use ordInary 
lead paint ml'led wIth boiled linseed oil ? What kind 
of varnlsr. must I add tbat will  neither peel off nor stick 
when fingers ,  cloth s ,  or sltghtly warm dtshes are plaeed 
upon I t ? A. FIrst clean thoroughly wIth soap and wa· 
ter and a little rottenstone ; then dry by wipIng and 
exposu'e at the tlre.  1II1 x  a quanttty of good copal var­
nish wi th some bronze powder, and apply with a brush 
to the denuded part s .  After wblcb set the tray In an 
oven , at a t emp erature of 2 1 2 0  to 8000 Fah. , unti l  the 
varnish I s  dry. Two c�ats wl\1  make It  equal  to new.  

How can I make labels  adhere t o  t i n ? A .  Use fiour 
paste, with two tables poonfuls of coarse sugar i n  every 
quart. 

(68) C. M. H. asks : Can you mention any 
substance havIng the followin g properties : Ltgbt tn 
color, soluble or slightly .oluble tn water, hard at  at· 
mOf!pherlc temperatures, and capable of H q uefactl on 
by a heat from WO' to 500' Fah. ? Yon can perhaps men 
tlOD some gums or reSin, salts or  alkal1es,  etc . t  nossess 
Ing those p'opertl e s .  A. Borax, sodlc carbonate,  po· 
tasslc carbonate, phosphate of soda and ammonIa, gnm 
arabIc, ete. all have these properties. 
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(69) A. G. asks : 1 . What is the cf'mposi­

tion of the tin fotl l n  whIch tobacco I s  put up ? A .  TIn 
fotl l s  made from tln whicb I s  tlrst cast Into an Ingot 
then 1amlnated to a certai.&.l extent,  and afterward 
beaten out with a hammer. 2 .  Ho w can It be  made In. 
to solder ? A. The alloy o f  tin and lead In eq ual parts 
forms the plumber'S Bolde r. The soft solder is com­
posed of  tin S parts, bismuth 5 parts, and lead 2 part •. 

(70) W. H. H. '1'.  asks :  1. Are there any 
authenticated cases of  petrifactIOn (of e i ther animal 
or vegetable matter) which h ave taken. place  tn histor. 
Ical times ? If so ,  where can some of  t h e  speci m e n s  
be found ? A .  Such cases  a r e  da.ily occurr ing.  O n  
certsin o f  t h e  Caribbean Islands petrifactions on a 
large scale have occu rred during hIstorical Umes.  2 .  
In the case o f  the man who was ,aid to b e  petrIfied 
(mentioned on p. 81 of  your vol . 3 \ )  would not t h e  
weIght o f  t h e  b o d y  (If It h.d n o t  Increased In bulk after 
burIal) exclud e all Idea of It  having been turn e d  to 
limp, s tlica, or alumtna ? A. We do not  see that i t  
woul d .  

(71)  J. F.  A .  asks : Will an induction coil 
of )i Inch spark do for gIving shocks ? A .  Y e s .  

(72) L. A. G. says : 'fhe &ience Record for 
1874 (P. 574 ) ,  de,crlbes a portable :Ileld camera oscura 
and now to make one. I have tried to make one aft e r  
the method descri b e d ,  but fall to  g e t  an I mage on t h e  
paper nnless I t  Is h e l d  wIthin  about 3 1 nches o f  t h e  mlr · 
ror. I want It to cast an image from 18 to 20 Incb e s  
away from t h e  m1rror. T h e  dtmensions of m y  Instru ­
ment are : Box 4x8 i nches ; lens 2X tncll es tn dfllmeter 
wIth a 1 I nch focus, made to , l ldc  In an d out of the box 
distance o f  box from table ,  20 Inche'.  Why d o  I not ge t 
an Image farther awav from t h e  mtrror� What Is there 
wrong about the instrument ?  .8.. . The dtstJ\nce from 
the lens to  the table,  measured Q.loll:{ t h e  path of the 
rays, should equal the conj ugate focus o f  the len s 
(when it is focustied upon the foregro und) . Your l e n s  
should be of 24 Inches focus . 

(73) T. A. H. asks : 1. Which is best for a 
geiestlal telescope,  a lens of 4 Inches diameter and 48 

inches focus, or one 134 t nches diameter of 48 tnches f o ­
cus ? Would there b e  a n y  dlllerence e x c e p t  In field ? 
What should be the diameter and fucus of the eye·  
piece ? A . The toy you mention Ie useless if  over 1 
Inch aperture , as the aberrattons impatr distinct viSion 
See p .  7, vol . :�O, and read our an.;;;wers to correspond 
cnts since . 2 .  Would such a glass show Sa.turn's rings ? 
A. Xot dIstinctly. 

(74) H. asks : What is meant by north , 
soutb , east , and Wl!st, as apol t e J  to t " e  stars ? For i n ·  
stance, y o u  s a y  in y o u r  last n u mber t h a t  BorellI's comet 
may be found 7° east o f  Gam1n'1, Urtw� Minoris; and 
when I look for this star, oome book tells me that It  \0 
so many degrees east or west of some other star. A 
certain star is said, tn Burrttt's " Geography of the 
Heavens " to be the western most star tn the Dipper.  
Now t h e  Dipper Is changln g lts position relati vely t o  an 

observer all  the time, and the Bame star which I s  th e 
westernmost one, when the const ellation fs lo w d o wn 
In the horlzon ,appears to me to be t h e  easternmost one 
wht>n t t get8 to be nearly over our h e ads.  A . The points  
of the  compass  should n o t  b e  used In referrIng to cel­
estia] objects. Right ascen�fon,  expressed In  tlme from 
o to 2' hours, I ndicates distance of  a star from the 
first merldtan or vern III equ1 n o x ,  tbat is,  1ts loogttud e .  
DeclinatioD,expresSed in + o r  -deg-rees, minutes, and sec­
onds of arc , indfcates the distance of a s tar north or  
south of the cele st ia l  equator, that  IS , lts lat itude.  The 
figures fol lowIng the letters ,  n. A. and D ,  thus deflne 
tbe exact  place of a b o d y  I n  the heavens or upon thc 
map . 

(75) W. W. E. says : I have noticed that 
)'Otl state that a certa1n star was moving In the dlrec­
tlOD of the earth a t  54 mtles  per  secon d .  Is tne course 
of that s tar across the orbit of  the earth, or Is  I t  in a 
line wtth its  orbit , o r  at a tangent,  or on a radial liRe, 
with iti orbt t ! In six months ,  the earth wtll have 
passed b alf Of  the distance around tbe snn; what direc­
tion then to the earth w!\1 tbe fa!llng st.r have ? WII 
I t  st!\! be  toward the earth ? A .  All s taro are drIfting 
about fn s pa.ce, the sun (at the rate of 4 mnes every sec­
ond) to ward Lambda H6rc u lis; 80 that at the very reo 
mote arrival of Arcturus, we shall be traveltng else­
where . 

(76) T. P. says : A friend of mind positive­
ly asserts that no human being can see a clond 5 mUes 
dIstant . W!\1 you please gIve me g60d authority on the 
fact ? A. The mean hlght of  cloods I s  much less tban 
5 mlles,  but Dalton says that they have been .een at full 
5 miles above the surfac e, paeslng over the highest peak 
of tbe Ande • .  

Has a balloon ever ascended to a hlgh t  of  10 miles ? A .  
T h e  greatest h lght on record Is  t h a t  attained by M r .  
Glalsher, who , In 1862,made an ascent to an a l t i t u d e  of  7 
miles.  At thIs hlght It was dlfllcult to sustaIn l ife.  

(77) G. J. J. says : 1 .  I have a meniscus of 
48 1ncheR focal lengt h .  Which will b e  the better  for an 
object glass.  this ,  or a double  convex lens  of  4 or 6 Inch .. 
es dIameter ? What would be the focal distance of such 
a lens, and would Its magnIfyIng power be much greater 
than that of the menIscus ? A Both would be useless 
as object glasses . 2,  What kInd of an eyepiece would 
Buch a lens (double convex) requIre ? A. With a double 
concave eye Jens, I t  would form the Galilean teleElcope . 
3. Does the focus of an object gla.ss fall before , beh1nd, 
or on the eyepIece ? A .  The focus o f  an 0 bject glass 
falls in tront of t h e  Ramsden o r  posl l fve eyep1 e c e ,  
w i thIn the Huyghenlan or negative eyepIece, a n d  be­
hInd the Ga\ ! lean or double concave eye len s .  4 .  Can 
you recommend me to some treatise whtch explatns the 
subject of t h e  foregoIng ? A .  See Dick's . .  Practlca 
Astronomer. " 

Wbat preparation or starch Is used to give a fine glo s s  
to shirt  bosoms ? A. A lump of para1lln I s  meltcd I n  
wIth t h e  starch. 

Can you �Ive a recIpe for bleaching skeleton leave. 
and tlowers ? A .  Bleach with chlorIde of soda.  afte r 
macerating the  leaves in water. until the epldermts fa 
readily displaced.  

(78) T. C. K. says : I havFl tried the cheap 
telescope described In your paper. I could see distant 
objects I n  the  daytime very well,and the moon at  nIght 
but for tbe stars I t  was a complete failure . All that I 
could s e e  was a Uttle round ball .  colored red or blue 
Can you tell  me the cause ? An optlc lan says that a 
. double convex lens would be  better than the menl�cus 
What should be the sIze and focus of twa double con­

vex lenses,  which wll l  fl h o w  to a certalntv J u p t ter's 
moons, Saturn's bc1 t. ,  etc ? A. An achromatic object 
glass of 50 tnches focus and I X  Inches dI ameter, wi th a 
power of 50, will sb o w  sun spots  (on a wbite surface) , 
Juoiter's mOOD S ,  the rtngs of Saturn, anil bright stars 
ond plan.t s In  lhe daytim e .  A double convex lens of 4 
feet focus must not be over I Incb In aperture If we 
I n crease tbe aperrure to 2 inches,  w e  mURt  lengthen the 
focus to 14  feet  to obtatn an Image free from prIsmatIc 

Golors. We therefor. buy ac hh,lUatlcs  e"clnslvely. 
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(79) R. W. says : I have about 4 gallons of 

ul phate of  nickel and ammonl. th.t I s po!led by put·  
Ing In a vat Uned wHh pIne pHch . The cyanide .nd 

ammonia seem to be affected, which sp olls the COll ­
ductlng power of the solutIon.  When I put .rtlcle. In 

he bath to be plated, they .1I  turn bl.ck . I. there .ny 
way in which 1 can recover that soluti on ? A. Vari ous 
ne thods hllve been tried, but tl. ey a.re 80 tedious and 
equire so mnch labor that you could not recover \be 

nickel and convert I t  again Into the  double sulphate 
economically, on the smal l q uanttty of 5 galloDs. 

(SO) W. II. says : You once gave a recipe 
or waterproof glue as fonows : 12 oztJ . glue with suffi­

cient water to dissolve I t .  Add 3 OZB .  rosin, melt 
down In a ca.rpenter's glue pot, anf!! then add 4 OZS. 

urpenti n e  or  'benzt n e .  It dact! not mix well. I also 
ried softening the glue I n  water, then dtssolving tn 
loaced 011  ; but i t  c nrdled and is  too slow In drying.  I 

should l1ke to have a glue as nearly c olorless as possi· 
ble. A.  A glue which I s  saId not  to be affected by 
motsture may b e  prepared by dissolving 1 oz. sanda­
BC and 1 oz . mastic in  half a pint of alco hol ,  and 

.ddlng 1 oz. white turpentine.  A very thIck glue I s  
t h e n  to be made,to w h i c h  B o rn e  1 stnglass Is to be added. 
The aleohoUc ,olutlon Is  to b e  heated to bo!Jlng In • 
vessel,  and poured gradually, with constant s tirri ng, 
I nto the warme!! glue. unt1J  the whole I , I n timately 
mixed togeth e r .  The mi xture i s  finally to b e  strained 
through a cloth, and Is  then ready for usc, and Is to be 
applled ll O t .  It dries quickly, becomes very hard, and 
pleces of wood united with i t  do not separate in wa­
ter. 

(Sl) J. H. J. asks :  Is there any process by 
which small Iron castings can be Changed into malleable 
iron after they are cast,  so that they can be welded or 
hammered like wrou.ght Iron ? A. Malleable cQstings, 
as made at presen t ,  cannot be worked l ike w rought 
iron . They are only ren dered less ltable to crack .  

How much coal d o  ocean steamers, from 3,OJO to 4,000 

tuns, burn in  a day ? A. F rom 40 to 60 tuns. 

(S2) H .  S.  asks : How is the brown imita­
tion of b.mboo on llshlng rods made ? A. By charrIng 
the wood, .nd then pol f shlng. 

(S3) J. E. E. of Pa. says, in answer to A. A., 
J. '. query as to filtering water for boilers : Build a cir­
cnlar well  of very so ft·hurnt bu!ldlng brick In the cen. 
ter of your water tank j lay the brick (on edge) t n  wa­
ter cement (l'ortland preferre d ) .  Select bricks that 
are sound, having no holes or craCA8 through them. 
Fill your tonk outsIde the well ; It w!\l re.dl l y  so.k 
through the brIck . T.ke your w.ter from the InsIde of 
the well  for yo ur bo!!ers. Should the p ores of the brick 
occasIonally 1111 n p  so th.t the water will  not so.k 
through fast enough, use a 8crub brush to clean off the 
outside. This makes a cheap tilter for almost  any im­
pure wate r .  

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

c. w. J . -Your Impre.sloDs .re very Imperfectly 
made, cl!peclally the noman coin. The one ot the date 

1311 1M a Spanish coIn, but doubtless not as old as the 
Roman . Their age shows nothing very imoortan t .  
Coins older than these are to b e  found in circulation a t  
thIs day. They were doubtless brought over long after 
Columbns discovered America.,and obtatned in traffic by 
the Indians ; and,  being considered o f  value by them, 
were burted wtth them, as waB their CllstOID .-J. W .  H . 

The specimens are magnetic oxide of trun,  mixed with 
some quartz, etc. The pure magnetic oxide of iron 
should contain over 72 per cent of Iron . Wh.t I t  does 
actually contatn,  whether t t  has any constituent which 
would unftt it  for tron-ma.klng, and what I s  the value 
and e xtent of.the ore,must be ascertained by a technical 
chemist. 

W. W. says : In the l ocality of Bingham­
ton. N. Y. (\at.  420 ()61 N . ,  long . •  bout 760 ]4' W . J  I 
prove conclusively that, for a long serIes of years pre­
vious to 1806 . the deClination of the magnetic needle 
was eastward, at the avera.ge ratio of 3-72' per annum, 
that .t  that perIod (v.rlously .nd Indefinitely st.ted hy 
authors) the east ern motion ceased, whtle the direct1ve 
tendency of  the needle w •• 20 49' west of the pole . 
S llbseq uent to that, the decltnation has been westward, 
at about the same rat1 0 ,  ahowing now an accumulated 
secular varIation of 'j'e west, as deduced from my last 
astronomical e xp eriment.  Now what I wish to learn is 
this : Whether the p eriod of  rpvolnt l o n  o f  the needle. 
from east to west and vice versa, I s  a regular or uniform 
period, I mean of about the same number of years ? If 
it is, what 18  the extent of that period ? For your scru­
tiny .nd criticIsm , .1I0w me to st.te that the dlnrn.1 
westerly m o tIon of  the n e edle I s  only to be dl,covered 
in full force between the vernal and autumnal e qui­
noxes: and that  this varjatton amounts to about half 8.S 
much tn winter as in summer (as several authors of cel' 
ebrlty h.ve stated) seems to be donbtful : .s from the 
most minute observaUons I have been able to make du · 
ring the time I h ave mentioned, the diurnal variation 
has been found to be 131  or 14/ ; whtle between the au­
tumnal and vernal equinox, variation has been nil. or 
scarcely appreciabl e .  [Will some of our reader.e who 
kave Investigated this subject In p.rtlcul.r or have made 
it 8 study, please answer thts questton ?-EDS . J -M . V. 
H. asks : What do sign paln ters nse to produce that 
brjJIlancy In  gold letters or gold le.f whIch they .pply 
on shop and store windo ws ? 

COMMUNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC AMERICAN 
acknowledges, with much pleasure, the reo 
ceipt of original papers and contributions 

'.lpon the following subj ects : 

On Tender Bones. By Z. M. P. K. 
On Railroad Rolling StOCK. By F. G. W. 

On �Ieasuring the Width of a Stream. By 
W H .  

On Creeping Rails. By  A. S.  M. 
On a Novel Proj ectile. By C. R. S. 
On Practical Mechanism. By T.  W. P. 

Also enquiries and answers from the follow­
ing : 

S. R.-E. E .-L . F . -C . G.-X. Y.-N . F . P.-D .T .W. 
-L . M. B.-Q .-F. R. S .-M . A .  

HINTS T O  CORRESPONDENTS. 

Correspondents whose inquiries fail to ap· 

pear should repeat them. If not then pub­
lishid, 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 sach ques­
tions, wh'm 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'� address is given. 

Hundreds of enquiries analogous to the 
following are sent : " Please to inform me 
where I can buy a machine for turning broom 
handles,also for cutting barrel heads ? Where 
can' I purchase the best water wheel? Which 

work on modern architecture is considered 
the best ? What are the prices of best Ger· 
man silver instruments ? Where can I ob­
tain printed sheets of playing cards 1" All 
such personal enquiries are printed,as will be 
observed, in the column of " Business and 
Personal," which is specially set apart for 
that purpose, subj ect to the charge men .ioned 
at the head of that column. Almost any desired 
information can in this way be expeditiously 
obtained. 

rOFFIClAL.l 

Index of Inventions 
FOB WHICH 

Letters Patent of the United State. 
WERE GRANTED IN THE WEEK ENDING 

August 25, 1874, 
AND EACH BEARING THAT DATB. 
[Those marked (r) are relssned patents . ] 

Alloy, .ntl·frlCt!on , M. H. Campbell • . . . . . . • . . . • .  154,317 

Animal f.ts, etc ..  treating, ChnrchlJl et al • • • • • • •  154,3;2 
Auger, e.rth, J .  O. Smith . . . . . . . . . . . • . • • • • • . . . . • . . • 154,528 
Axle hox self·o1!!ng cup, B . S. Hyera . • • • • . . . . . • • . •  154.487 
B.ker, J. T. Wn.on . . . . . . . . . . . . . . • . . . . . . . . . . • . . • . • .  154.535 
Bed bottom, sprIng, J. W. Case . . . . . . . . . • • . • • • . . •  1 5 1 ,454 
Bed bottom, sprIng, Grafton & Crane . . . . . . . . . . . .  154,388 
Bed bottom, spring, C. �1!lIer . . . . . . . • . . . . . . . . . . . . . 154 ,339 
Bedstead, sofa, J . McGrath . . . . . . . . . . . . . . . . . . . . . . . . .  154,504 
Bell ringer, Bteam , C. H. Hudson . . • . . • • • • • • • . . • • . .  15t ,394 
B1.ckbo.rd rnbber, J. B. W.lker . • • . • • • • . . . . . . • • •  154,357 
Bo.t·det.chlng hook, G. Utley . . • . . . . . . . . . . . . • • . . . .  154 ,533 
Bobbin,  W. Ingh.m . . . . . . • . . . . . . . • . • • • • . . • . • . . .  : . • 154,882 
Boner leg, Tayl o r &  Quinn . . . • • • • • . .  _ . . . . . . . . . . . . . .  154,355 
Boot heel ro t.ry tip,  G.  Shuttleworth . . . . . . . . . . . . 154,5�5 
Boot and shoe la.t, J. K. Feick . . • • • • • • • • • • • . • • . . .  154,326 
Bottl e stopper, W.  M orgen stern . . • • . • • • • . • • . . • . . . . 154,510 
Hottles. etc . ,  p.ekln g  for, O. Long . . . • . . . . . . . . . • . .  151 ,498 
Brick, I. Gregll, Jr . . . . . . . . . . . . . . . . . . . • • . . .  , . • • . . . . . . . 15t ,474 
Bridge , Iron tru .. , Z. KIng (r) . . . . . . . .  . . . . . . . . • • • • .  6,026 

Broner, J. WlIIglng . . . . . . . . . . . . • • • . . . . . . . • • . . • • • . . . .  154 ,361 
Bronzing machine, D. Heston . . . . . . . . . . . . . . . . . .  ' . ' 154,�80 

Brush ,  p�lnt, F. H. Jord.n . . . . . . . . . . . . . . . . . . . . . . . . 154 397 
Buckle loop,  metaJl1c, H. A. Pott . . • • • • • • • . . . . . . .  154.341 
C.ndle safe., pocket, A. Barb.rln . • . . . . • •  154,442, 154,443 
Car .xle,  J .  M. May . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154,503 
C.r br.ke,  A. Robb . . . . . • • • . . . • . . . • • . • • . . • • • • • • • . • . • 1 54 ,419 
C.r eoupl1ng, A .  Kimber . . • • • • . . • • • • . • . • . • • • • . . • •  151,491 
C ar coup!!ng, H. E. Smith . . . . . . . • • . • . . . . . . . • . • • . .  154,423 
C.r, sleeping, J. T. and D. R. Leighton . • . • . . • • .  154.496 
Car BPrlng, W. P. Hansell . . . . . . • . . . . • . . . . • • . . . . . . .  154 ,478 
Car wheel g.ga, F. Col\!ns . . • . . • . . . • . • • • • • • . • • . . • . • 154 ,457 
Cars, etc . ,  extra seat for, C. E. Baldwin . . . • . • . •  154.313 
Carbon black, making, A. Farrar . . . . . . . . . . . . . . . .  15-1 ,467 
Carr1age, chUd's , .J . A. and G. W. Conover . . . . . .  154,458 
C.rrlage hub, S. Mitchell . . . . . . . . • • • • . . . . . • • • • • • • . •  154,508 
C.ster, fnrnlture, C. B .  Sheldon . . • • . . • . . . . . . . . • . •  154.421 

Ch.ir, W. W. Cr.wford . . . . . . . . . . • . . . . . . . . . . . • . . . . . .  154,375 
Chicken coop, J .  H. V.n Arnum . . . . . . • . . . . . . • • . .  154,534 
Chnek for holding n ipples, A. S.nnders . . • • • • . •  155.345 
Clothes drycr. C. A. MeekIns . . . . . . . . . . . . .  . • . . . . . .  154 ,409 
Clothes pounder, Shelden & Reynolds . • • • . . • . . . .  154,52 1  
Coal, etc., screen f o r .  P . •  n d  W. B .  H.yden . . . •  151,391 
Column, composite, C. E. HIl!. • • • . . . . . . . . . . • • . . . .  154 ,393 

Corset, J. L. Fol!ett . • • . . . . . . . . . . . • . . . . . . . . . . . . . . .  154 .383 

Counting app.r.tus, R. H. Webb . . . • • • • • • . • • • • • . . 154,358 
C ultivator, J. Lux . . . . . . . . . • . . . . . . . . . • . . . • • . . . . . • . . .  154 ,401 
Cultivators, evener for, V.  K. George . . . . . . . . . . .  15J,4i2 

Curt.ln llxture, A. H. Knapp . • . . . . . • . . . • . . . • . . . . . .  154,400 
Dentlst's use, gold leaf for, C. E. Blake . . . . . . . . . 154,446 
Dr!ll joint, J. H. B.u.er . . . . . . . . . . . . . . • . . . . . • • • . . . .  154,444 
E.ves trough, C .  D. Woodruff . . . . . . • . . • • . . . . • . . .  154 ,537 
Egg be.ter, J. F . •  nd E. P. M onroe . . • • • • • • . . . • • •  154,411 
Egg c.rrier, J. Perkins . . . • . . • . . • . • . • . • . . . . . . . • • • . • •  154.517 

Electric commut.tor, W. Robln.on • • • • • • • • • • • • • •  154,520 

Elevator, hay, W. Ad.ms . . . . . . . • • . . . . . . • • • . • • . . • • •  154,364 
Elev.tor, wlndl •• s w.ter, J. Keith . . • • . • . • • • • . . . .  154,333 
Engine governor, steam , J .  Judson . . . . . . . . . . . . . .  154,490 
Engine governor, J. D. Lynde . . . . . . . . . . . . . . . . . . . . 154,405 
Enl/,"Ine cut·oll, D. A. Woodbury • . • • • • • . . . • . . . • • . •  154 ,363 
EngIne piston, J .  M. P.lmer . . . . . . . • • • • . • • . • • • • • . .  154,516 
E ngine .Ud. valve, O. J. Byrud . • . . . . . . . . • . • • . . . . . 154,870 
Fan .ttachment, W. S. Burton . • . • • • • • . . . . . . . • • • . .  154,316 
Fan, automat1c, P. Magnus . . . . . . . . . . . . . . . . . . . . . . . .  154 ,406 
Fall ,  automatic, Smith & Bogy . . . . . . . . . . . . . . . . . . . .  154,349 

F.re box, W. S .  Cla pp . • . • . . . . . . . • . . . . . . . • • . • . • . . • . .  154,373 
Faucet, L. J. B!ri1er . • • • • . . . . . . . . . . • . . • • . . . . • • • • . . . 154 ,367 
Fence, 1l00d, D. T. Delfenbauih . . . . . . . . . . . . . . . . . 154,378 
Fence ,  iron, J. B. Maurer . . • . . . . . . . • . . . . . . . • . . . . . •  154.502 
Fence, p ort.ble, J. H.fer . • • . . . • . . • . . • . • . • • • . . . . . .  154 ,329 
Fire .rm, breech·lo.dlng ,  E. F. Gunn (r) . . . . . . . .  6,025 

FIre extlngul.her, F. L.tta . . . . . . . . . . . . . . . . . . • . • . • •  154,495 
FIre extlngnl.hlng m.chlne, A. E. Hughes . . . . . .  151 .895 

Flat Iron he.ter, C. A. Steven.on . . . . . . . . . . . . . . . .  154,425 
Flonr bolters, W. F. Cochr.ne (r) . • . • • • • • • • . .  6.029. 6,080 

FOrK, manure , J. G. and J. G. Rankin . . • • . . . . . . . 154,417 
�'urnace grate b.r, H.nford & HoU.day . • . . . • • • . .  154,330 
Furnace, annealing metal, etc., C. Mars hall . . . . .  154,834 
Furn.ce blast v.lve, J. M. Hartm.n . . . • . . . . . . . . •  154,390 
Fur".ces ,  deliverIng p!les Into, S.  W. Kimble • • • •  154,492 

G.ge. bevel,  W. E. S kInner . . . . . . . . . . • . . . . . . . . . • • • •  154,526 
Gage for shIngles, J. M . •  n d  C.  T. Schr.mm . • . •  154,522 

G •• , purifying, W. H. St. John . . . . . . . . • • . •  154,350, 154,851 

G.s carbureting machine ,  B .  F.  GrImes . . • • . . . . . .  154 ,475 

G.s holder, portable, J. McHenry . . • . • • • • . . . . • • • • •  154,505 
Gas purlller, W. H. St. John . • • • • • • • • • • • • • • • • . • • • • • 15!.852 
G.s, purifying, S .  O.  Rockwell • . • • . . • • • • • • . . . . . • • . .  151,344 
Gate, W .  Flynn . . . • • • • • . • • • . . • • • • . . . • • • • • • • • • • • • • • • .  154,382 
Grate har, G. M. BaU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  104 ,440 

Harne, S. Thornton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 154,4:18 

H.rvester, H. F. Long . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154,499 
H.rvester binder, B. F. Witt (r) . . . . . . . . . . . . . . . . .  6,038 
He.ter, washst.nd, Herlehy & Johnson . . . • . . . . . .  154.392 
Hea.ter, steam atr, .J. T. Bon . . . . . . . . . . . . . . . . . . . . . . 154,868 
Hemp brake, Dean & Forward . . . . . . . . . . . . . . . . . . . .  154,37'i 

Hook, Sister, T. Witmer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1M,8GO 
Hor.eshoe,  L .  W. GrIswold . . • • . . • . . • • • . . . . . • . . . . .  154,389 
Hose coupl!ng, H. Wolf . . . . . . . • • . • . . • • • . • . . . • • • . . .  154,536 
Hose eouPl!ng� , band for, E. R.th . . . . . . • • . . • • . . . 154,518 
Hose spanner, D .  U. Bee cher . . . . . . . . . . . . . . . . . . . . . .  154,445 
Hy dr.nt cover, J. McKnIgh t . . . . . . . . . . . . . . . . . . . . . . 154,408 
Hydronette, etc.,  W. B. Robbin • • . . • • • • • . . . . . . . • . .  154 ,343 
Indlcator, low water. C .  N. Myers . • • • . . . . . . . . • • .  15 1 ,513 
Inj ector, steam, J .  Trees . . . . . . . . . • • • • • . • . . . . • • • . . .  154.356 
Insect destroyer, W. G. Swartz . . . . . . . . . . . . . . . . . .  154 ,530 
Iron and steel, anncaltng, J. E. Atwood . . . . . . . . . 154,488 
Iron platep, s rralghtening, H. J . Merrens . . . . . . . 154,�38 
Jack, dr!1l!ng, Metcalf & Regan . . . . • • • • • • . • . • . • . . .  154,506 

Jack. hydr.nllc, E. Blf\dle . . . . . • • • • • • . . . . . • • • • . • • • .  154,366 
Journal box, etc., self-otling, Chapman et al . • • • •  154 ,455 
Keyhole gu.rd, E. Mo.t . . . . . . . • • . . . . . . . . . . . . . . . . . . 154,4 10 
Knitting machIne ,  stop for, R . •  nd F. J. C o oke . .  154,374 
Knob or closet pIn,  C. H. Thurston . . • • . . . . . . . . . . .  154,429 

Lamp br.cket, C. H .  KIng . . . • . . . . . . . . • • • • • . . . • • • .  154,399 
Lamp, cooking. G.  P. !.louston . . . . . . . . . . . • . . . . . . . •  154,484 
L.mp I1ghter, J. C. Gould . . . . . • • . . . . . . . . • • • • • . • . .  154,328 
Latch , 10ck1ng, .Sherma.n &; Ha.mann . . . . • • • • • • • • .  154,420 
Lath e  dog, J. H. Stimpson . . . . . . . . . . . . . . . . . . . . . . . . . 154,420 
Locks for sl1dlng doors, D. H. netterer . .  154 ,462 , 154,468 
Leck, seal,  J .  Sweeney . . . • . . . . . . . • • . . • . . . • . . . . . • . .  154 ,354 
Loom , R. 'V. and G. P. Andrews . . . . . . . . . . . . . . . . . .  154,436 
Lubricator, Reed & Osborn . . . . . . . . . . . . . . . . . . . . . . . . .  154 ,4�8 
M.rble sawing m.chlne, L. B. Clogston . • • • . . . • . .  151,320 

MedIcal compound, J. P. E dinger . • . • • . • • . • • • . • • •  154,465 
Meter, fiuid, B .  H uber . . . . . . . . . . . . . . . . • • • • • . . . . . • • • •  154,486 
M!lk cans, w.shlng, G. L. Ch .dborn . . . . . . . . . . . . . .  154 ,818 
M!lI roll sbaft box, W. G.rrett . . . . . . . • • . . • . . • • . • . .  154,386 

Millstones, tool for dre8s1n�, J. Norman . . . . . . . . .  154,514 

Miter box, E. KnOck . . . . . . . . . . . • • . • . • • . • • • • • • • • • . . .  154,40'2 
Mitering machIne, T . E. King . • • • • • • • • . • • . • • • • • • • .  154,493 
Molding machIne, W. F. Wolf . . . • . . • • • • • • • • • • • • . .  154 ,454 
Na!l pl.te feeder, J. Cornforth . . . . . . . . . • • • . • • • • • • • •  154,32 1 
Nut lock, W. Dunc.n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154.325 
Nuts, dIe for makIng, J. H. Sternbergh . . • • • . . . . . . •  154,424 

Oakum, maklnll, T. H. Dunham . . . . . . . . . . . . . . . . . . . .  154 ,464 
Ordnance projectile, R. P. Parrott (r) . . . . . . . . . . . . . 6.027 
Organs , pneuma.tic actton for, T. Winans . . . . . . ... .  15t,S59 
Overalls, J. Greenebaum . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154 ,478 
Paper box, T. J. Waters . . . . . . . • • • • . . . • • • • • . • . • . . . • .  154,433 
Paper, p erforating, W. Braidwood . . . . . . • . . . . • . . • • .  151 .4;0 
Petroleum, refining, R. D. Turner . • . . . . . • • . . . . . . .  154,430 
PI.no, C .  Boerner . . . . . . . . . . • . . . . . . • . • . . . . . . . • • . • . . . . •  1 54 .447 

Plano strings, coy erlng, C .  Rtenwarth . . . . . . . . . . . . .  154,342 
Pipe cut- o:ff, J .  Hambitzer . . . . . . . . . . . . . . . . . . . . . . . . . . .  154,177 
PI.nlng machine, W. C. �Iarged.nt . . . . . . . . . • . • . . . .  1 54 .501 

Pl.nter, corn, Askew & S.ng.ter . • • • . . . • • • . • . . • • . • .  1 51,865 
Planter, corn, G. W. Brown . . . . . . . . . . . . . . . . . . . . . . . . .  154 .452 

Planter, corn, Miller & Wright . • • • . . . • . . • • . • . . . . . . .  154.507 
Plan ter, corn, H. Olson • • . • . . . . . • • • • . . . • • • • . . . . . . . . . .  154,515 
PI.nter, corn , J .  Selby . . . . . . . • . . • . . . • • • . . . • • . . • . • • . . .  154 .847 

Planter, corn, H. A. Thomas . . . . . . . . . . . . . . . . . . . . . . . . 154 ,531 
PI.te Ufter, O. 1. Fos ter . • • . • • • • • • . . • • • • • • • • • . • • • • • • .  154,384 
Pl.tlng, nickel, I. Adam.,  Jr • • • • • • . • • • • • • • . . • • • • • . .  154,435 
PlOW, R. W. Banks . . • • • . . . . • • • • . . . . . . • . . . . • • • • • • • • . .  151 ,315 
Plow,  Fnlk & Good . . . . . . . . • . • • • . . • • . . . . . . . • . • • • . . . . .  154.470 

Plow cle.rer, De.1 & Hobb • . . . . . . . . . . • • • . . . • • . . • . • •  154,323 
Plow, rotary, Jones & yard . . . . . . . . . . . . . . . . . . . . . . . . .  154,45i9 
PlOW, sulky. M .  Grove . . • . . . • • . . . . . . • . • • • • . . . • . . . . . .  1 54,476 
Prees , cotton , P. Byrne . • . • . . . . . . . . . . . • . . . . • . . . . . . . . .  154,453 

PrInting roll. F. E. J.mes . . • . . . . . . . • • . . . . . . . • . . • . . . .  151.396 
PropeBer, screw,  J. M. Dodge (r) . . • • .  . . • .  . . . .  . . . . .  6,031 

Pump, W. Adair (rl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,028 
Pump, J. P. FI.nders . . . . . . . • . • . . . . • • . . . . • . • • • • • • • • • •  154.468 
Pump cock, .Il. S. Church . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154.319 
Pur!ller, mldd! 1ng', G .  W. Delllnier . . . • . • . • • • . . . . •  154,879 
R.!lw.y wheel fender, Fulk & Good . . . • • • • • . • • . . • •  154,327 
Rallway c.tlle guard , Rnth & Wenger . . • . • . . . • . . . .  154 ,521 
RaHway raU, compound, 1. Thomas . . . . . . . • • . . • . . • •  154 ,427 
RaHw.y swItch, .Il. B.con . . . . . . . . . . . . . . . . . . . • . . . . . .  154.439 
Rake, horse h.y, A. P. M ••• ey . . . . • • • • . . • . • . . . . . • . . .  154.835 
Rein holder, A. K. SmHh . . . • . . . . . . . • . . • . . . . . • . • • . . .  154,422 
S •• h holder, J .  M. Horne . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154.482 

Scales,  platform, W. B. Wood . . . • . . • • . • . . • • • • • . . • . .  154 .862 
Screw· cutting die.  A. Saunders . . • . . • • • . • • • • • . . • • • .  154,346 
Seed drill. E. Mosher . . . . . . . . . . • . • • • . . . . . . . . • . . . . . . . .  154,511 
Sewing machIne,  G. Frame . . . • . . . • . . . . . . . . • . . . . . • • . 154.835 

Sewing m.chlne hem stitcher, E. L . Howard . • . . . 154,485 
Sewing m.chln e  rutller, W. H. Lewltt . . • • • . • • • • . • .  151,497 

Sh.ckle for blocks,  elastIc, J .  Edson . . . • . . . • . . . . . . 154,831 
Sheep·she.rlng m.chlnes, M. C. Davl. (r) . . • . .  6,023, 6 ,024 
Shoe, woven, E. B. PhllUp • . . . . . . . . • . . . . . . • . . . • . . . . .  154,415 
Shutter fastener, C. S. Van Wagoner . . . . . . . . . . . . . . 154,431 
Sled, T. G. Boon . . . . . . . . . . . . . . . . • . . . . . . . . . . . • • • • • . . . . . 151.448 
SleIgh, Sumner & Sm.lI . . . . • . . . . . . • . . . • • . . . • • • • . . . . .  154,353 

Sluiceway • •  djustable, J. L. McDonald . . • . . . . • • . . .  15 1,837 
Smoke stack .nd sp.rk .rrester, J.  W. Nesmith . .  154,412 
Soda w.ter bottle stopper, H .  S. Carley . . . • . . . . . . .  154.3'11 

Soda water retort, O. Knapp . . . . . . . . . • . • . • . . • • • • . . • 154,401 

Soldering Iron tip, J. Sear . . . . . . . . . . . . . . . . . . . . . . . . . .  154 ,528 
Stair rod holder, r. B.nlster . . . . . . . . . . . . . . • • • . . • • . • •  154,314 
Ste.m and w.ter,J>ower, A. Huffer (r) . . . . . . . . . . . . .  6,082 
Steel for Ilgrlcultur.l lmplements, J. E. Atwood 154,437 
Stock.ings, darning, O. S .  Hosmer . . . . . . . . . . . . . . .  ' . '  154,4'3S 

Stove foot, E .  Smltb . . . . . . • • . . . . . . . . . . • • • • • • • . . . . . • •  154,5l7 

Stove grate, G. R. Moore . . . . . • . . • • • . . . • • • • • • • • • • . . •  154.840 

Stove, he.tlng, J. E. Kendall . . . . . . . . . . . . . . . . . . . . . .  154.398 
Stove, he.tlng, S. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154,459 
Stove, magazine, E. Smith . . • • . . . . . • • . . . . . . . . . . . . . . .  154,348 
SW1ne, marking and ringing, A. C. Decker . . . • • • . .  154 ,460 
Swlng, J .  R. D.vl • . . . . . . . • . . . • • • • • . • • • • • • • . • . . . • • . . . . 154 ,322 

T.legr.ph, duplex, C. H. Haskins . • . • • • . . • • • • • • • • . .  154,479 
Telegr.ph In sui. tor, H. Brooke . . . • • • • . . . • • • • • • • • • .  151.451 

Toy pIpe,  soap bubble, A. Barb.rln . • . . • • . • . • • • • • • .  154.441 
Trap ,  animal, A. Davis . . • • . . . . • • . . . . • • • . . . • • • . . . . . .  154 ,376 

Tr.p, .nlmal, J. J )!ldlne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154,461 

Tra p ,  mouse, O. S. Watrous . . . . . . . . . . . . . . . .  , . . . . . . . .  154.432 

Trap,  pigeon, H. Kn.pp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154 .494 
Trtlck, 'r . J. & G. M. CI.rk . . • . . . . • • • • • . . • • . . . . • . . . •  1 54,456 

Trnnk fastenIng, W. J. Henry . . . . • • • • . . . • . . . . . . . . .  151.831 

Tyre tightener, S. H. Hodge . . . . • . • • . . . . • • • • • • • • • . . .  154,481 
V.lve, halance sUde , A. J. Steven • . . . • . . • • • . . • • • . .  154 ,529 

V.lve • •  afety, P. Mooney . . . . . . • . . . • . • . . • • • • • • • . • . . .  154,509 
Vehicle running gear, C .  M. Murch . . . . • • • . . . • . • • • .  154,512 
Vehicle spring, S .  E. Fo.ter . . . . . . • • • • • • • . . . . . . . . . • •  154,469 
Vehicle, tracllon,  C. V. B .  Reeder . . • . . • • . • • . . • • • • •  154,519 

VelOCipede, P. J. Marqu. . . . . . . . . .  . • . . . . .  . • . • . . . . .  154.500 
VenW.tor register, H. A. Gouge . • . . . . . . • . . • . . . • • .  1 54 ,837 
Ve.sels, propelling,  E. M.tteson . . . . . . . . . . . • . • • • . . .  154.386 
Ve,sel, w.ve power nt!l!zlng, P. S. Devl.n . • • . . . .  154 .324 

W.gon. etc., dump Ing, G .  Peterm.n . . . . . . • • • • . . . . •  154 ,418 
Wagon body, B. R.nkln . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154,416 

.wagon runnlng ge.r, W. L. Booth . • • • • • . . . . • • • • • . •  154,869 
Wagon tongue support, E. Jarrell . • • • . . . . • • • • • . . • •  154,488 
Warplng m.chlne stop, T. C. Entwl.tle . • • • • • • • • • •  154,466 

Watchmaker'. tool, J. C. Llnk . . . . • • . • • . . • • • • • • • . . . •  154,403 
W.tchm.n's time check, C. P1lsterer . • . . • • • • • . • • . •  154,414 
Water .. heel, F. W. Tuerk, Jr . • • . • • • • • • . . . • • • • • • • • • •  151 ,532 

Water wheel, current ,  D. Bowles . . • • • . . . . • • • • • . • . .  154,449 
Whltlletre e , A .  J. DIbble . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154,880 
Wlndm!ll, R .  E. Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  154,407 
Wrench , plpe, C .  H. Fulmer . . . " . . . . . . . . . . . . . . . . . . .  154,471 

[SEPTEMBER 26, 1 874. 
APPLICATIONS FOR EXTENSION. 

Application. hav, b een duly 1lled and are now pending 
for the extension of the foHowlng Letter. Patent . Re.r· 
Ings upon the respective .pI'Ucat1ons .re appOinted for 

the days hereinafter mentIoned :  
30,719. -PAPER FOLDING MACHINlC.-C, Chambers, J r  

November 11.  
'31,330 -COLLARS FOR CARRIAGE WORK.-M . Seward 

J.nn.ry 20. 

EXTENSIONS GRANTED. 

29,917 . -DlIAW BRIDGR .-L. SchneIder & J. A. Montgom 
ery. 

29,920.-MoRTISING M ACUINR . -fi . C. Smith. 
29,923.-PLANING MACllIN1C .-H. D .  Stover. 

DESIGNS PATENTED. 
7,709.-HARNESS ROSETTg .-J . v. Waldron. N .  Y. city. 
7.71O . - STOVEs . -T. F .  Ham!Jton, Geneseo, Ill . 
7,711 to 7,7 14, Incluslve.-TAssEL DnoP8. -R. K. SI.ugh 

ter, Brooklyn , N. Y .  

TRADE MARKS REGISTERED. 
1.945 .-BAKING POWDER.-Cloud & Co., Evansvll!e, Ind 
l,946.-M EDICINR.-Fres e  & Co . ,  Hamburgh , Germany . 
l,9.t7.-CLOC K S . - E' .  Kroeber, Hoboken,  N .  J .  
1,948.-GIN.-M. Lleman & Co . ,  N e w  York city . 
1,949 .-PLOW8, ETC.-A . Speer & Som'!, Pittsburgh , Pa . 

�CHED VLE OF PATEN T FE.K�. 
On each C.veat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l0 
On e.ch Trade Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lI3 
On !lllng each appllc.tlon for a Patent (17 years) • • 13 
On I.sulng each orIginal Patent . . . . . . . . . . . . . . . . . . . . . . . '10 
On appe.1 to Examlners·ln· Chlef . . . . . . . . . . . . . . . . . . . .  IIH O  
On appe.1 t o  Commissioner o f  P.tent • • • •  " . . . . . . . . . .  lIO 
On al>pl!catlon lor Rels�ue . . . . . . . . . . . . . . . . . . . . . . . . . . . .  830 
On application for ExtenSion of Pat.nt . . . . . . . . . . . . .  830 
Ongr.ntlng the Exten.lon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 

On llUng a DI.clalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  810 
On .n app!!catlon for Design (8� years) . . . . . . . . . . . .  810 
On.ppllcatlon l o r  DesIgn (7 years) . . . . . . . . . . . . . . . . . .  813 
O n  application for Design (14 years) . . . • • . • • • . . • • . • • •  830

. 

CANADIAN PATENTS, 
LIST OP PATENTS GRANTED IN CANADA 

AUGUST 22 TO 31 , 1874. 
3,776 .-T. A. D. Forster .nd E. L .  Stowell , Ph!!.delphl. 

Ph!l.delphla county, U .  S. I m provements on tooth 
paste, called "The Sphinx Tooth Paste . "  August 22 

1874 . 
S,777.-W. Robertson, Y orkville ,  Y ork county, Ont.  1m· 

p rovements on cloth shrinking and dryIng machines, 
called " 'Robertson's Cloth Shrinker and Dryer." Au­
gust 22, 1874.  

3,77S .-L . Richards, Ph!!.delphl., Ph!l.delphl. county 
Pa., U .  S. Imple-ment for cutttng and gaging butte 
and lard,  ca.lled " The Complete B utter and Lard Cut­
ter and Gage . "  Augus t  22 , 1874. 

3,779 .-J. Johnson , Brooklyn, Ktngs county , N .  Y., U . S  
Improvement8 I n  ball casters, called uJ ohnson 's  Unt 
versal Caster. " Augus t 2'2, 1874. 

3,7S0.- W .  H. Wcagant, Mo rrtsburgh, Dundas county. 
Ont o Improvements on window blinds, called HWea­
gant'� Improved Window Shade . "  August 22, 18i4 . 

3,'i8 1 . - E .  Osborn, Spencer, T10g/l. county, N. Y . ,  U. S .  
Improvements O� runntng gear for wagons ,etc.,called 
UEUjah Osborn's Cross Platform Gear for Wagons 
etc. " August 22, 1874. 

8,732.-H. B. Sherwood, M!Il Point, Hastings county 
Onto Improvements In tool handles for files, chtsels 
drawing knives, etc . ,  called "Sherwood's Improved 
Tool Handle." August �l, 1876 . 

8,783.-H . P. Becker .nd N. Underwood, Jr.,  Jl!xon City; 
Lee eonnty, Ill.,  U. S. Improvements on machines 
for scouring and polish1ng grain ,  called "BeCKer's 
Grain Scouring and Polishing Machine . t t  August 22 

1H74 . 

8,784 .-W. H. T.ylor, B.ldwln.v!lle, Onondaga county, 
N .  Y . ,  U .  S . , and C .  Potter, Schenectady, Sehenecta­
dy county, N. Y . , U .  S. Improvements on harness 
pad trees, called " Taylor's Harness Pad Tree. ; '  Au­
gust 24,  1874 . 

3,7S5.-D . W. B.ney, W.tertown, Middle sex county 
Mass . ,  U .  S. Improvement in concrete,  adapted to 
roads, walkS, fioors, water workS, etc., called "1m 
proved ComposIte Concrete .nd Mode of Applying 
the Same." August 24, 1874 . 

8,786 .-T .  Sp.rh.m, Brockv!lle, Leeds county, Onto  A 
fireproof paint, called "Sparham's Fireproof Paint ." 
AUinst 24, 1874 . 

3,787. �O. Thompson, East Flamborongh , Wentworth 
county. Ont. Improvement in railway car couplers 
called "Thompson's Railway Car Coupler . "  August 
22. 1874. 

3,788.-E . L .  Fenerty, H.Uf.x. N. S. Improvements on 
the heel fastenings of h1s Improved skate fas tenings 
under letters patent No. 180, bearing da.te Dec. 15, 
1869, called "Canadta.n Clu b Skate." Augus t  24, 1874 .  

3,789 .-J . Sharp , Horton , Renfre w county,  Onto Im­
provements on spinning fibrous materials ,  called 
"Sharp's Improvements In  Spinning." August 2t, 1874 .  

S,'i9U.-G. R. Pro wse, Montrea), P. Q .  Improvements o n  
the construction of fire extlngulshers,called "Prowse's 
Improved Fire Extinguisher. " August 24, 1874. 

3,'i91 .-G. K. Smith, Waterloo, Black Hawk county, 
low., U. S .  Improvements In the composItion and 
process of !LakIng . met.1 for c.stlng plow., c.Bed 
" SmIth's CompositIon for Plows. Aug u.t 24 , 1874 .  

3,792.-S. Moore .nd H .  Rogers, Sndbury, M.ss ., U .  S.  
Useful manufacture of  preparation of leather or lea­
ther board for use in making shoes or various other 
arttcleB,called "Resinated Leather or Leather Board." 
August 24, 1874 . 

8,793. -K. Corbet.  Owen Sound, Grey county, Onto 1m · 
provements in the art or process of raising, heating, 
.nd dlstrlbntlng hot w.ter slmult.neously, called 
"Corbet's Process of Ra.lslng, Heating, and Distribut­
Ing Hot W.ter . "  Augu.t 24, 5874.  

3,794.-Willlam Harkness, Prov1dence, Provldence coun 
ty, R. 1., U .  8. Improvements on apparatus for and 
methods of m.klng lJJumln.t!ng g.s, c.lled "H.rk· 
ness' Gas Apparatus . "  Aug. 24, 1874 . 

3,795 .-H. W. Spr.tt, 4 Lee Ro.d, Lee P.rlsh, Kent coun· 
ty, Eng.--Improvemente on voting apparatus, called 
" The Vo Ung Machine." Aug . 31,  1874 . 

3,796. -T. Rowan and J. R. Reid, Glasgow, Lanark coun­
ty, Scotland. Improvements on floor cloth s ,  called 
uRowan & Reid's Carpet Floor Cloth." Aug. 31, 1874 . 

3,791.-1. E. Moye, C Ufton, Well.nd county, Onto  Com 
position of m.tter to be used .s a I!nlment for the 
cure of rheuma.tism, sprains,  etc, called " M oye 's Star 
LIniment . "  AnII'. 81, 1874 . 

3,798.�C . Hoffman , New York city. Improvements on 
grates. called "Hoft'man's Furnace Grate . "  Aug. 31 
1874 . 

3,799.-J. Thompson, Br.mley, Simcoe county. Ont 
Improvement. on gates,caBed "Thompson '. Improved· 

=Gate." Aug . 81, 1874 . 
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B ac k  Paae - - - - - - - 81.00 a line. Inllide Paae - - - - - - - 73 cents a line. 
EngraVings mall /lead adfJertUlementa /U the same rate pot' 

line, bll meaaure'l"lnt, as the letter preas. Advef't18ement 

muat be received at publictUton o/!lCe as earlll as JilrI<IaIl 
morning 10 appear in ... "'t 18aue. 

\• \\\\\&� \ CABBAGE, TURN I PS, POTA· 
... \\""� \).\:, TOES, App]es, &Co,  ca.n be cut nice and ��r��IY with Lusher'. ��l'IliJ il'/i�'tJ,

ri.": J�rl�, ���� 
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Ph 1 How to Learn it. Send reno ogy .tamp tor Circular to S. R. • WELLS,389 Broad way ,N. Y. ------� - -
S ��tk�urlp�I;:�r�;

E
:..1sp�:; n::,�. ji������

S
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52 Broadway, New York, P. 0 Box 4 ,905 . 

EDISON'S INDUCTORIUM-A powerful 
electrical Inductlon·con for giving shock •• U.eful 

tot' med1cal purposes and amusement. Price only SIX 
DU

LL
ARs . Sen t, C .U.D . ,  by expre ••. Send for circular. 

EDISON & MURRA.Y. 
10 & 1� Ward St., Newark, N. J 

WOODWORTH SURFACE PLANERS , 
'125. Planers and Matcher., $350. S. C. HILLS 

51 Courtlandt street New York. • 

roB. SALII, 
THE manufacturing property, known as the 

PARI'" FU RNACE CO MPANY , 
In Clayv1 l1e, Oneida Co •. .N .  Y . , 10 miles south of Uttca , 
upon Sauquoit Creek and the line of the D. L. & W.R.R. 
��1fJ1��:,

t
�t�� �%�I��[g:a����:'i�f�:�e�r�T�bfci:;:°3. 

horse Dower each , bunt and fitted up expressly tor the manufacturp. of scythes, forks, and slmllar implements. 
There are 20 trip hammers, W1th all their necessary 
forges and fixtures for punchmg, shearlng, grlndlng, and 
poltshing. all III perfec t running order . Also, 20 n ea.t 
tenement houses , Also several storehouses and stable .  
The factories can be adapted to the manufacture of 
paper, cotton, or wf)olen goods ; but they otter unusual 
advantages In the ltne for which they were designed. 
They wi l l be sold .eporately If de.lred . Addr.ss 

P A R I S  F U R N A C E  COMPANY, 
Clayvlllt! ,N . Y .,or A.H .PATCH,84 Central wharf,Boston. 

THE C H A M P I O N  S I L V E R-S TE E L  
SPRING MATTRESS, now greatly Improved, baH 

been before the publtc for leveral years, and continues 
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elegant appearance of stIver. an! 1s the softest, easiest, 
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.0 united that the pre •• ure I. equalfy dl.trlbuteK. 'la. 
• lly lifted, turned, or rolled up . Both .,des alike . No 
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qulred. Need. only balf tbe thlcknes. of hair mattres •. lIore .prlng. for your money In thlH bed than In any 
other. Unequalled for hotelH . Any Hlzes maoe to or· 
der. Send for pictorIal cIrcular. Retail price of double 
bed, �13. ShIpped, bv .Ingle bed or quantIty, to all part. of tbe worhr. Lloeral discount to the trade . Sold by 
leading dealer. In all part. of the country. Refer to 
Phelp., Doremu. & Corbett, J .  T. Allen & Co . ,  New York, Gould & Co., Philadelphia, Pa

il 
Gilbert " Son,:! 
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CS};R�i.� JX¥'tg���·caJ. , 
Makers, 246 Canal St . ,  near Broadway, New York. 

OVER 7,000 IN USE. 

BLAKE'S STEAM PUMP 
SeDd for catalogue . GEO. F. BLAKE M'F'G CO . ,  

Bo.ton. New York-Chicago. Ill . 

IMPORTANT FOR ALL LARGE CORPO· 
RATIONS AND MANUF ACTD RING CONCERNS.-

���i':g�:.�g�=��;:o�I�C:uR�;����
r
m��r��l�fO! watchman or patrGIman, aa the aame reaches dlA'erent ltatlona of hI. be .. t. Send for .. Clreul .. r. 

N. B.-Th1�· :et!��'�;.�r:n )�l�oB��tg�p�t�:ili. 
P..,.tlel nllng or lelUng thele InBtrumentl WIthout au. 
thorltY h'om me wm be dealt Wltb -..cordlnlr to la ... 

THIS MONTH A WELL KNOWN FIRM 
of EngIneen and Machinery Agents, with large connections at home and abroad, will open a ground-1100r Warehou.e. bavlng WlndowH fronting Queen Vic. toria Street and Cannon Street, City, London, England. ��:l��� f��r8�reet�. ,
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a
� of these and of working models. Adverttzers' travelers canva •• Great BritaIn and the whole ot Europe .  For term., apply to W. P. , BoJ[ 7'l3, New York City. 

F�OR LEGAL ADVICE CONCERNING 
Infringements and Pate ntH, consnlt R.  B. McMAS. TER, CounHellor at Law. 9 & 11 Nas.au .t., Room �6,New York. Coun.ellor and Advocate In Patent Ca.e •.  

1;==::rJl Reverse Motton,Panel1ng 
" Varlery Moulding, and 

Dovet&\lInl< Machlne,cuts 
Panel. of any de.lgu or 

s t y l e  o f  
Mould In tbe 
solid WOOd, 
w i t h neat · ness and dls­
patcb . 

Route. and 
�f�J��s �  
Stafrs - Car 
-B r i d g e .  
&c.,&c . 
Mould. nne 

bracket and 
g e n e r a  
scroll Work. 

It b a nr.t clao. Shaper and Moulder . DoyetanS aJI kinds of Drawer and Joint Work with thlek or thin .iu . War· 
r::, �endd S!::'J:k,\;,no�r,:!,�� k�
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�: MA€I'l'Y CO., Battle Creek. MICh . 

BOOKWA L T E R  ENGIN E. The lowest-priced good Engine ever 
�������!�"dIi'!���:l
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• ub.tantlal
s 

economIcal, and easily 
�na::�e��lm�H��8 ��ri;����� 'f�����' 
nlng at low prIce of 
3 Horse Power • • • $251 50 

" " . . . . 303 50 
Deltvered on Cars, Boxed, at 

OS & JA.YNE, 
109 LIBERTY STREET. NEW YORK . 

The Toll-Gate I Prlze Plctnre Hent h'ee! An 
• Illgeniou. gem ! GO obJecta to 1!nd ! AddreH •• Wltb .tamp. E. C. ABIlE\1,�Bu1ralo, N.Y. 

FLUORSPAR, FELSPAR, Soluble Glass, 

PORTABLE STEAM ENGINES, COMBIN· 
Ing the mal<1mum of emeleney, darabllIty and econ· 

om.?;. WIth the minimum of weight and price. TheG; are 
�.el��n:':�i:3�J:r:�r���e�:a.'!I��OB:�pa� 
oIrCUI&rI I�nJ�Pt.I'irJ�i.B"\-dW�SL&_ce.lIaU. 

IRON BRIDGES--CLARKE, REEVES & Co., 
PH<ENIXVILLE BRIDGE WORKS. omce, 410 Wal· nat Street, Pblladelphla Pa . 

llPeclaltle.-Accurate Workman.hlp-PhamlJ[ columna 
-U.e of double re1!ned Iron . No welda .  All work 

t��:tr'i.'kjhlllf�:i,mg:�;,Jro"�e���p�oof!tJ��i� • • brldgeH • 

Sturtevant Blowers. 
Of every lise ana d6lCriptlon. con.tan tlY on nand. Tungstate, Asbestos. SHex, Za1fre, Nickel salts anQ Anodes Fluortc Ac1d, and all f8rc metals, for saJe by 

L. FEUCHTWANGER & CO., 1BO FuIton St . . New York . 

Col R II d Sh ft· �TONE SAWING MACHINERY. BeHt a�most P�ect 2aftln� ever !de,c!�lf; 
Merriman'. Patent . Aho, Hand and Steam ��af�� �l:�Ef,�f."������j,:::d·���,!gllr�: �Jl�'t!�� 

DERRICKS & TRAVELLERS !l.an!en, PUlley. etc. GEORGE PLACE ... CU., 
, 1 Chamben Street. '" 103 R."de Street, New York. 

THOMAS ROSIil, Rutland, Vt. Niagara Steam Pump. 
OllA.S. B, llARDICK, 

28 Adams It . . Brooklyn. N. Y. FORGIN G & FINISHING MACHINERY, 
Ftxtnres and Tools comflcte formaklng �uns, sew-

Ing m';:i.IjJn:�ii-cT'�\'�1iN�fnh"8�dJ�r�fo:J,b60nn. THE .JOH N  HARDICK 

BLAKE'S PATENT NlaR'ara Steam Pump. 
Stone and Ore Breaker pUN::;��D & 

A
LL

E

��:;::�:�:�:�\ttIi cru.he. alI hard�nd rlttle substance. to . AND :'tpt��l·� Tp\\SS co . anyrellnlred z AI.o , any klnd of DROP p"D'Daa_ STON1l for ROAD. an for CO�01'BTE, &c. -.aa. HmDLBTOWl'r. CoNllT. 
Addre.. BLAKE C:�I�:.;.CUonn. WOOD-WORKING MACHINERY GEN. 

A FORTUNE FOR ALL In the Rubber Stamp 
BUSIness. Address DORMAN'S STENOIL AND STA}(P WORKS, Baltimore, ltd. 

ardlon ���{enrr=I���:-����w��Yi:�en and Rlcb· 
Central, corner M'nlon It ... Worce.tert.!lael. 

W1THBRB I BUGG ... mCHABDIION. 

$!::: 0 $20 per day at bome. Terma Free. Addre •• 

G ":-IT R d & C tJ E-4 GRO. STINSON & Co., Portland. Maine . eo. " . ea 0., -=---=------'-----'-- -
Manufacturers of and Dealers In 

ALL KINDS OF HARD WOODS, IN LOGS, 
PLANK, BOARDS, & VENEERS, 

186 to 200 Lewl.. !;t., Foot �th &: 6th St" •• 
Ea.t River, New York. 

w!f!��t.i�� ::s'i:'lJJ�il��
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B':t�� Wood, Tul1P . Rosewood and Hungarian ABO. Also 

Se.soned Mahogany, Wainut, Whl6e, Spanlsb and Red 
Ced ... and Whltc Holly. 

re:;-.?��;
r
�:l..fg:�e

h
:ri:i �W�

Pil:f.
d careful attention . 

$475 A MONTH TO AGENTS. Addre .. C. M ,  
LININGTON & BBO.,New York o r  Chicago • 

THI!l UmOD IroD Milla, .r'nWlburgh, .r'a. The attentios Of Engineer. and Archltecto la called 
���e%�W!'�'l,j�g ��o�����"tt �:� �t'!,..���d�r. �f:� �U !:ora��l �h

.tg�f��i:rfn":'';.�� :�tr�I�;\?.:'i��!r. :e :::: prepa.red to furnIsh all Sizes 8t terms 8S favorable as can 
be obtained elsewhere. For deHcrlptlve 11 thogra ph addre •• 
CarnegIe.KlomaB & Co. Union Iron Mill., Plttsburgh,Pa. 

E. M. MAYO'S PAT. BOLT CUTTER. 
pr"Send f01 Illu.trated Circular, Cincinnati, Ohio . 

Andrew's Patents • 

IfO���rerC:0:v�:"_';:�t.0r G .... e. Hoi .. 
SafetY Store Blevato

:;r 
PreveD' A.ccldent, 

Sm�::.eB::!t. ��lY 1:1l��:'
a

k. 
OllClllattna E�n_ Donille and Sinal., l-!I 

100-Hor ... power. 
V.ntrl�JaI PUmp, 100 to 1 00.000 Gallonl .�r lUln.te. BellC Pnm». In tbe World, pa.1 

lUn'" San� Gravel. Voal, Grain, etc •• With­
onc bdan. 

All LlJrhtJ,!!,lm»le. Dnraille. an. Economical. 
Sen. Cor VIr".la .... WM. D. ���:� 1'r:.�New TOri<. �LA SS MOULDS for Frutt Jare, Lamps. 

Bottle., Ink Stand.,etc . •  made by H.BROOKE 
1 years COR. WnlTB AlfD CXNTlI:B STB . ,  N . Y .  For an), 
tbjfin new In gla.s you will require a mould (0 die) . 

PARTIOULAR ATTENTION paId to MOULDS tor 
I VENTORS. Send model or draWIng : IRCloae .tamp . 

RICHARDSON, MERIAM " co, 
Manufacturen of the latest Improved Patent Dan· ela' and Woodworth Planing Macbln.H , Matching, Sa.h and moldlng, Tenoning, Mortl.lng, BOring, Shaping, Ver 

tical, and Clreular Re'Hawlng Machine., Saw Mill., Saw Arbon, ScrOll Saw. Railway. Cut·oll', and Rlll·.aw Ma. chlne.d!poke and Wood TurnIng Lathe., and varioul 
other Klllda of Wood·worklng Maohlnery. Cataloguel and price lIatl lent on application. ManutactoryL Wor. 
ceater, Maso. Warebou.e 100 Liberty at. New YorK. 17 

a. CHEAP MUCILAGE, for Pasting Labels and U.S .  Revenue Stamps on Beer Barrels, SegaTs. 
'obacco, &c., for Trunks , Boukbinders ano tin cans for 
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HUSSEY'S NATIONAL 

Cotta[e Architecture. 
�c"a'le 

a
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� Style. of low·prlced Houoes, with 
Speclncatlon. and Co.t . Just Pub 
lished. Royal quarto . Po.t·pald, '6. 

WOODWARD'S } 1 ,000 WORKING DRAWING. 
Plans, Detalls, l RNCAHTI10TNAELCT Speclncatlons& E.tlmate. 

4. �WELVE DOLLARS, post· 
• paid. 

MONCKTON'S NA TIONAL l SII Dollar .. poet 
STA I R-BUILDER. 5 paid. 

MONCKTON'S NATIONAL l SII Dollar ... post CARPENTER &: JOINER. 5 paid. 
ORANGE JUDD CO •• �3 Broadway. N.Y 

P. BLAISDIILL &. CO . .  
WoroeAter, Ma •••• 

Manufacturen Of the Blal.dell Patent Upright Drill. 
and other IlrBt·cla.H Macblnl.ts' Tool •• , 

FOR SA.LE-TWO VALUABLE I�VENTIONS, Cbeap Addres� J. B., NO . 7 N.  Ford S t . ,  Rocht'Et�r, N . Y� 

ANOTHER CHANGE 
FOR SALE-AN UNFINISHED IRON, 

bottokWa
I
� �����:h1�!�p;;'f���t�'. having double 

Small Toel. of all kind. ; al.o GEAR WHEELS, part. of MODELS, and materlala of all kind.. Ca.tlng. of --0---
���1��W·&EM�I'hNl��:J·l:�r�iIf.a1����·Ji�:: Fifth and Last Gift Concert 

Length between PerpendicularB . . . . . . . . . .  390  feet .  
Brcadth of Beam. . . . . . . . . . . . . . . . . . . . . . . . . . .  45 
Dep�h to Main Dcck. . . . . . . . . . .  . . . . . . . . • • •  2!� .. 
LI.placement at 22 teet draught. . . . . . . . .  6,000 tons. 
Area of Mld.hlp Section. . . . . . . . .  . . . . . . . . . .  890 .q. ft. Number of Tran.ver.e BulkheadH . . . . .  .. • 

lENGINES. Two pairs, each paIr driving one Screw. 
Dlamoter of Steam Cylinder . . . . . . . .  '12 Incbes. 

Stroke ot Piston . .  . . . . . . . .  . . . . . . . . . . . . . . . . .  45 

SQrface Condensers, area • • • • • • • • • . • • •  e O  • •  12,560 sq . ft . 
8Clr.EWB. 

Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  . 
PItch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Number of Blade . . . . . . . . . . . . . . . . . . . . . . . .  . . 

BOILERS. 

feet 
27 .. 

Ten In number ; Ordinary Horizontal Fire 
Tubular Type . 

Total Heating Surface. . . . . . . . . .  28,000 . q .  ft 
Grate Surface . . . . .  . . . . . . . .  . . . . . . .  876 

This vessel was Intended to be completed for the State of New Jersey 8.S an Ironclad. The plans were prepared and the work was carrted on under the dfrectIOn of General GEORGE B. MaCLELLAN, U. S. A. All mate. rials, and the workmanship are guaranteed to be of the be.t po •• lble de.crlptlon. 
The fund. approprIated fsr the pU'1'0.e of completing the ve •• el not proving .umclent, the Legislature ot the State of New Jersey has directed that a sale be made to th
k�
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Vice- Chancellor AMZI DODD, ot' Newark ' 
Honorable Mesars. W. W. SDIPPEN, and s. B . DOD ot Hoboken, , 

ha. been app"lnted to effect .uch s&le . . 
Bids pndorsed U PROPOSALS FOR THE PUROHASB OF IRON STEAMER, OB OF PARTS THERBOF," may be address­ed to the GOVERNOR OF THB STATE OF NEW JERSEY by �hom they win be recelved at Trenton, N. J . ,  until 12 o clock, M., on the second day of November next at which time they will be publicly opened .  ' 
Blanks for propo.al., and a f.amnhlet containing a detailed de.crlptlon of the ves.e , a. nearly completed except BS to armor and armament, may be obta1ned by 

���������d�
1ther member of the CommiSSion or the 

Permls.lon to enmlne the veH.el, and to In.pect tbe preml.e., may be obtained (by Intending purcha.ers) e n  appllcat\on a t  the Dr;r DOCk, wbere tbe ship now lie. or to the Consulting Engineer to the Comm1ss1on who will be pre f
ared to exhibit draWI

?s, to explain thc 
:����:lign :c��e�t?n��g�

I
�::le'l�

n to give any other 

R. H. THURSTON, 
Consulting Engineer to the Comm/s8/on 

Hoboken, Bew Jet"8ev, 

United States of America. 

5000 A GENTS WANTED. Sample • •  ent free 
Add 

by mall. Two new articles, saleable 8S flour 
re.. N .  H. WHITE, Newark, New Jer.ey·. 

WE MAKE TO ORDER IRON AND STEEL DROP FORGINGS Of every de.crl ptlon. R. A .  BELDEN & CO., Danbury, Conn. 
$11 A WEEK to Male and Female Agent. In tbelr localIty. Cost. NOTHING to try a. Particular. FREE. P. O. VICKERY & CO., Augu.ta, Me. 

FIHST CLASS STATIONARY ENGINES al l  .Ize.-Cast Steel Cyllnders, Rod. and Straps ' Flne.t Vertical and Portable Enj!'lne. , 3 to 2� H.P. Ad dre •• BLOOMINGTON IROM WORKS, Bloomlngton.III 

To ElectrO-Platers. 
BATTERIES, CHEMICALS, AND MATE RIALS, In set. or slngl!'.,Wltll book. of In.tructlon manufactured and Hold by T .. OMAS HALL Manufatur&,: Ing ElectricIan , 19 Bromneld Street, Bo.ton, Mas8. lilUF,' trated catalo,",e lent free on application. 

BANKRUPT'S SALE OF HORIZONTAL and Vertical Steam Engine •. AI.oinew and .econd 
hand .Machinist's Tools. Send for clreu ar8 at 

THE YALE IRON WORKS, New Haven , Conn. 

SHINGLE & BARREL MACHINERY 
EVART'S IMP. HEADING AN D SHINGLE SAW. 

i\"ib�N'bU.fJ
��h��INTERS, EQUALIZERS, AND 

BAILEY GAUGE LATHE-For turning all kind. han 
die. and Cabinet work. Simplest and be.t in use. We manufacture a full line of Wood and Iran Working MachInery, Stt�mR��ffl�/':t -t1.ft?"tockPort, N. Y. 
A. Set of 12 Steel Lathe Dogs, From � to 4 Inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '17 .30 " " to 2 u • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  $ 8 .00 
Ir�,n, f�?m Pft to 2 i�ph . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  '1 6.50 to 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.00 
1 Set of Steel Clamp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 .50 

U U Iron " • • • • • . • . . • • . . . . . . • . . . . . . . . • • • • . • . .  '10.00 
Expanding Mandrel. taking anything from � to 4 

Inches, &c. 
Send to C. W. LE COUNT, SGntb Norwalk, Conn. 

for Circular. 

ADVERTISERS ! Bend twenty·nve cento to GI£U. P. 
ROWELL & CO., 41 Park Row, New York, for tbelr ::::fr!���f. �:3 ::t�::t�:�{�tn

o
: ����1�f ��;��t�8�� 

MAGNETS-Permanent Steel Magnets 
of any form or Hlze, made to order by F. C. BEACH ... CO., 263 Broadway, New York. Makers of the eel. ebratea Tom Tbumb and Miniature Telegraph In.tru. m�nts. 

The American Tnriline Water 
Wheel. 

�r�"t�b 1�J\�Wgc
a
�:.��h�

lt
j:��� EmerHon, .howlng tbe following u ... fnl e:tfect of the power of the water utilized, being the hlghe.t re.ultH ev. er lmown . 

Percentage of Part Gate : )(, 5O.os ; 
�p�r�eh�;,�

8
�0�':8�: ; �,.�::90. A full � may be obtained of 

rJn��Ilo. S ... TEMPLE, Day. 

OTIS' SAFETY HOISTING 

Machinery. 
NO. :us BBOltVrv D$'\ooA. VO •• 

NEW & IMPROVED PAT'l'ERNS.-MA. ClUNIITII' TOOL8-aU lizel-at low price.. .. B. 6OUlID, I'I to 118N. J. B. B. AT8 •• Newark. N. J 

IN AID OF THE 

P ub l i c  L i b r a ry  o f  K e n t u c k y  
POSTPUNED TO 

November 30, 1874 
DRAWING CERTAIN AT THAT DATE . 

LIST OF GIFTS, 
One Grand Cash Gift . . . . . . . . . . . . . . . . . . . . .  S�ilO.OOO 
One Grand Ca8h Gift . . . . . . . . . . . . . . . . . . . . .  1 00,000 
One Grand Ca8h Gift. . . . . . . . . . . . . . . . . . . .  7�,000 
One Grand Cash Gift . . . . . . . . . . . . . . . . . . . .  �O, 000 
One Grand Ca8h Gilt. . . . . . . . . . . . . . . . . . . . .  2�,OOO 

G Cuh Gifts, $�O,OOO each . . .. 1 00,000 
10 Cash Gifts, 1 4.000 each . . . .  140.000 
1 � Ca8h Gifts, 10,000 each . . . .  1 �0,000 
�O C a8h Gift8, �,OOO " .. ch . . . .  1 00.000 
�3 Cash Gift8, 4.000 each . . . .  1 00.000 
30 Ca8h Gilt... 3,000 .. ach . . . .  90.000 
30 Cal!lh Glftl!l, �,OOO each . .  100,000 

100 Ca8h GUts, 1,000 each . . .  100.000 
!l40 Cash GUts, 300 each . . .  1�0.000 
300 CaBIl Glftl!l, 100 each . . .  30,000 

19,000 Ca8h Gift., 30 each . . . .  930.000 
GrandTotal,20,000 Gifts,all ca8h,�,�00,000 

PRICE OF TICKETS. 
Whole Ticket. 
Halve • .  
Tenths, or each C o upon 
1 1  Whole Tlcketl!l Cor 
22 1 ·2 Tickets Cor . 

$ 5 0 00 
2 5 00 

5 00 
500 00 

1 ,000 00 
For Tickets or t  nformaUon, Address 

THO. E. BRAMLETTE, 
Agent and Manall;er. 

Public Library Building, Loul.vllle, Ky 
or THUMAS H. HAYS & C O .  

009 Broadway, N .  Y .  

1832. SCHENCK'S PATENT. 1871 'VOODWORTH PLANERS 
��eBe:�J:.:!"&llJfe�', ��?d·J81m Ire: ':'SliI<f"Jcl�8 
'ONS�tteawan. N. Y. and 118 Liberty St .. New Yorlt. 

8.. BALL & CO., 

WOOD WORKING; MACHINERY For Planing Mill., Cor Shop., Sa.h Blind and Door Ma. �e[., &c . . &r. Sen<l for Illu.trated Catalogue and price C�8m::r�t�7w ����t���Wft::J�a,.k. Salesroom , at 121 

M ASON'S PAT'T FRICTION CLUTCHES #tv are maButactured by Volne W. Ma.on & Co '" oVldence, B. I. Agent", L. B. B�OKB, 110 CIIII' ltreei' ., ew York ; TAPLIN; lU\.iE .. CO • .Akron 01110. 

© 1874 SCIENTIFIC AMERICAN, INC



206 
�dl1mittmtut_. 

Back PBlre • • • -:, - -�-:-:--·.f.oo B line. 
In.lde Pawe . • • • • • • 73 oon •• a line. 

E"ara!l1n08 may Mad ad�ertiIJemeniIJ at 1M Ba"", rale per 
i ne, by 11Ula8Ure""''''. IJf lile leller prellB. AdtlertUle_ 

mu.91 be reca.ed al publication ot/IU a8 tarlY a8 FrIday 
mornino to aO'Dear in nezt i88UP.. 

T H E 

ants' Stretcher 
-0-

(OVER 20,000 IN USE), 
-0-

A new and slmpl. dev1ce for taking out 
knee forms BDd wrinkles from panta­
IOODS . Every gentleman , w1th th18 arti­
cle. can always have hiB pants smoothJy 
pres8t'd aDd In proper sbape . No trouble, 
conven ient, satisfactory, and neat. Ltb­
era1 discount allowed to the trade. Great 
I' ducemenfs to Agents. Circulars free. 
Enclose $2 for .ample. 

P. DEL VALLE HALSEY, 122 Cburcb St . ,  New York. 

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

O I L . 
Safest and best on ever made-burns In any lamp-,for 
sale everywhere. C HAS. PRATT & CO, 

EatabUshed 1770. 108 Fulton street, N. Y. 

.' 
Tb l= fact 'hat 'btl .bafLlll� ulttt to tit:l Ct;JiL �1 1j&te[ Itrengtll, � 1l.ner tm1Bh, and 18 truer \0 gage,tnan any et.her In use, renders 1\ Ilndoubt.dly the most economical. We are 80180 the BOltl IDttofiufacturers of the CBLKBBATBD Vox,.. LIN8 PAT. COUPLIN6, and furn1ah Pulleya, Hangen, etc., �J�� fo°u approved Itylel. 

JmC:Jllt�rI��&tI.PII' 
� Ureet. 24 and Sd aveBuel, P!ttsb�h, Pa. , 1110 II, e&nal lt. Cli1ca&'O. -IFIItoell:l of tbIl IIhafUnl In .tore and lor .&le 11) FULLER DANA '" FITZ. BOlton. Ma88. 

J titutifit jmtritau. 

SUPBB.-BBATBB.S 
Save fuel, and supply DRY steam. Attached to bo11ers 
met In separate furnace. H. � ftgt.frL

s�� ���¥��k.-
P t For testing Ovens, Boll· yrome ers. er fiues, Blast furnaces. 
Super.heated Steam, 011 Stms, &c. 

Address HEl< ItY W. BULKLEY, 
98 Llbertv St., New York. 

mOR PLAHBBS, 
ENGINE LATH�DRILLS. &c. Send 'or PrIce Lilt. 

JlEW BA Y AN MAJlUFACTU BING CO., 
New Hawen. CORn. 

POltrl'LA.ND CEMENT, 
!'rOm the belt Lon��r:��15�" cJ'3'8��'��I, 
A Praetlcal Treattleon Cement furnished for � cents. 

S l'tT EMERSONS PATENT PLANER SAWS ARE S U PERS EDING All OTHERS SENO,roRON£TOOTilFRE5iIIC�� 
A 'rr [MERSONS PATENT CLI PPER SAWS EXPR ESSLY rOR VERY HEAVY rEED AND HARD T IMBER.  '� .j � 
W "0- EMERSONS PATENT FLANGE TOOT H E D  SAWS SAME PR I C E  or SOLI D S AWS. • 
S lC'Y EMERSONS PATENT U N I V E RSAL AND ADJU STABLE SAW SWAGLSENT PREPAIDON R ECEIPT or PRICE $500. c,c;: 
N . B .  SENO POSTAL CAROFOf/ Clf/CULAI?ANO MICELI ST TO EMERSON,FOR D &  CO, BEAVER FA LlS,PA . 

::�:i:.�:S&; KEIZER. 44 HOII�::yES�(�:'�: BUY A ��
��::t.g�::g�a:�:s�t:����?�

n
t� �i,�� 

DAMPER B II S T AND LEVO:H 

� 
The Most Powerful, and the Oaly TI�ht 

TRE TANITE C OMPANY WAIN. ANor��h�!.���i.8' 
. , AMERICAN SA W CO. EmeryWheels A 1[ EmeryCnnder;; TRENTON, N. J.  

�rR����mJRC '�N��E Lo.rA" GREAT REDUq!ION IN PRICES 
....:........:�W;=o,--T=k--=i-n-g--Mt==-o-d..,.e-l:;-s-- MOVABLE-TOOTHED 
And Experimental Machlnerv. Meta l , or Wood ,made to C I R e  U L A  R S A W  S. 
order oy J. �'. WERNER, 62 Center St . ,  N.Y. 

JULY 18t, 1874. 

MACHINIST'S TOOLS, 
EXTRA HBAVY AND IMPROVED PATTBRNS. 

LUCIUS W. POND. MAN UFACTURER, 

WARERo'dllJc�It;;JiJPR1�;·ST., :p,. Y. JJr Latlles, Planers, Boring MillS, Drills and Gear Oul­
ler. a Spedalty. 

BOGARDUS' P ATENT UNIVERSAL EC· 
CENTRIC �ILLS-For i\'rlndlng Boneo, O,,·s, Sand, 

Old Crucibles, Fire Clay, Guanoe, 0 1 1  Cake. Feed, Cllro , 
��1r:e8���1f�e��oi���i��' F�:�:ee��1��e��ci��&�����
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d 

�:a�\��
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r
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s. JtiiN' �� 
THOMSON, succe.sor t.o JAMES BOGARD US, corner 
of White and I!;lm 8ts . .  New York . 

JJr Send for new Price List . .A'J tit THE OET E nRATED DIAMOND SOLID 
KMERY WHEEL, Pat . Emt'ry Wheel 
Mach1nery and AutomatIc Knife 

. 

Grlnd, -rs, for tbe rapid  an d perfeet 
Ij!:rlndlnfl of Planer, Pltper Cutter, 
and Leatber SplHt l[11l Knives, man· 

� ufactured bv the AMERICAN TWIBT 
� DRILL Co. , Woon�ockpt, R 1. 

N. Y. Office, 17 New C�urcb St . ,  W .  S. JARBoE, Agent. 

GEORGE BARNES & CO., 

eEO, PLACE '" CO ...... 121 Chamben "treet, •• y, Pf1H!CII '" WHA{" .. S "11117801<e6 WI •.  

Todd & RatTerty Machine Co. Rines, Shot Gnns, Revol vcrs 
��e��

l
��:�f�r f�f��:�����*f.���! �ftr:;i.l����.:! �r��:��':.�er�

e
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s
i>�� Manufacturers. Syracuse, N. Y. 

tleRary , HoI sting, and  Portable Engines . Bonera of all STEAM BOILER AND PIPE wm"ll!l ROp"II!I. kinds. Steam I'umps, MllI Gearing, Shafting &c. · Silk, � � Tow, Oakum, Bmgl'w,' Rope, Flax, and Hem� MaChInery. CO V IIBIR G John W Mason & Co 4d B oadway New York �t��:r��li ;l?�w�1�:
�i�::�i��1\�:f�hiU;lt�:� I���· �-- G�·'I' ��' !i. _ WAREROOMS. 10 BARCLAY ST., NEW YORK. Bavel ten to twenty per cent. CHALMERS SPENCE • •  I • wnq R o  " A 'I"I� Hf\()'" ,""W Tlt"""V CO .. foot E, 9th St., N. Y. :  t202 N. �d St., St, Louls, Mo. 

The Chilean BxpositioD ENGINES AND BOILERS, New and See-

THE NBW YORK COMMISSION for thla Exposlt10n calls tlon, ��gr��nd, Por&�beD'W1Jt.;ti�'M'HE, 6�
r
c1f;��t espt'c al a t tentIOn to the fact that. afticles w111 be re­

ceived at Sant lagu tfll Au�ust 25, 1 875, hut tllat applwa· 
ti0718 for space rnU8t leave here by December 18t. 1874 In 
all matterR pertaill lug to rai lroads and machinery gpne-
�:���,tt�;�I��\$�$�iEf��s��3#t�1�n���i�et;:�r:�0�n:f�::; ��� t��rG8;���r��;1 °r�l�ril��� �It����{:, t� �����n 
}���r� a�JiC::����e�.' ��
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}!�xchange Place, C . Carra nza, 25 Wllltam Street, or J .  B. 
Cat:aolanca. 43 Beaver Stnet ; in patevt �D 1 rtner laws .  
inst i tutIons and I'!f'neral informat1 Jn of and about Chlle. 
to Mr. A Villarroel , 5� Pine Street, SeCrehf) of t tl i s  
CommtsElton and Correspondtng AgeDt of Chlle . who 
WIll furnish blank forms of apPls'¥i�R��alr8a��s;

tc. 
Comul fOT Chile In New Yorl<, and President of tbe 

C .... mmlsa 1on. ----------------------
PATENTS ·  

T1.t iJ ,. o . 1 � lwr8 01 tnt: 8CLEN'l'IFIC AMERIOAN have 
acted as sollcltora of patents In the United States and 
foreign countries for more than a quarter of a cen· 
t ury. More than FIFTY THOUSAND inventors have 
availed tbemselves of tbelr services, All patents se­
cured tbrough this agency receive a special notlce In the 
SCIENTIFIC AMEEIOAN, which frequently attracts pur­
chasers for the patent. 
Inventions examined, and advtce as to patentab!l!ty free 
Patents obtained In the bost manner, and with as Ut-

tie delay as possible, 
Caveata prepared from either model or draWIngs, and 

!lIed In the Patent Omce at short notice. 
Spec1al examinations as to the patentab!l!ty of Inven· 

tions made, at the Patent Omce, on receipt of model or 
drawing and description ; cost for this search and re­
port, ,5. 

Trade Marks.-The necessary papers for securing 
protection to manufacturera and merchants In this 
country and. abroad are prepared at this omce . 

Design Patents, for protecting artiSts and designers 
of any new ornamenta work, are qu1ckly and cheaply 
obtained through this omco, 

Copyrights obtained. 
Foreign Patents are sollelted In all countries where 

patent laws exist, Pamphlets, containing the cost and 
full partlculars, mailed on application, 

Canada Patents.-Canada Is one of the belt countries 
f or patents. The cost depends upon the length of time 
for whlCb a J)atent Is dealred. Full particulars by mall 
on appllcat!on ,  

We sball be happy to confer with Inventors, examine 
heir mOllels and drawings, and advise with them as to 

obtaining patents wltbout consultation fee, Every 
kInd of Information pertaining to patents, at home or 
aOroad cbeerfully given 

Send for pampnlot , 110 pages, containing laws and fUll 
directions for obtaining potents. Address 

IU U N N  &; CO .. 
PnbllBhers SCIENTIFIC AMERICAN 

BBANCB ol'FIow-v.r�e� --;'B";!'nfo;r, ttr!�t .. 
Waahln&ton, D. C. 

The u Scientlllc American" use8 our plates. 

K IDDER'1i! PASTILES-A Sure Relief for 
A.thIDa. STOWET,L & co. Charlestown. Mass. 

AuUJ ctib cJ u.li.,I,. ... a .  t\.u.t.D�l � li'� oU.l'! b, J.utU.lUUlCtUr· 
ers, Trenloon. N. J., or 111 Ltberty St . ,  New YorJ[. 
Wheels and Rope for conveYIng power long dlltancel, 
Send for Circular. 

GREATEST INVENTION of the AGE, 
ELECTRIC & VAPOR CHAIR. 
rl�:� it�f��!h 
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matlsm and sciatica. No physician should be without 
one . Scnd for circular. 

C. R. TOWNSEND, SOLIC AGENT, 
Medical Institute, 168 Cumberland St., Brooklyn, N. Y. 

FOR SALE-2nd hand Portable and Sta­
t 10nary EngInes and Bollers, good as new, at half of 

Original Cost . For i'i�Wl��':�[6�, 011 CltY, Pa. OUR COVERING FOR. BOlLJ£1t8 AND 

Ro�¥X�t��;t��!t¥!.t�t�I{p1iNT FOR 

H�I�rIN
�c MaBChin

;;!c' 
Asbestos PeltinR' 00. rane ro8. .I&U6' 0., 

31 6-322 Fr:rf.CSt" N. Y. CHICAGO. 
2HE HEALD d: SISOO ITT MJ!.TALS " THE BEST." BABB OONARD '" M URRA Y, 

Patent Centrifue-al Pumps, SOth & Cbestnut, PbUadelphla,Pa. 
VERTICAL &; HoiiIZONTAL. -;;;;;;;;;������;��;.� JI'IrBl PremIums at New Orleans, Cincinnati, and New 

York. I i  Medal oj Bpeeial Auard," Amertcan 
Inst1 tute, 11m. 

Perfect satisfaction guar1l,l1teed. The cheapest, most 
durable, popular and successful Pump known, for Paper 
Makers, Tanncrsh Contractors, Brick Makers, Dfetlllers, 
a�rerf�f���kin

e
���:d��g�

r
I�:3t���PJ:��'lli�s��:' 

ted pamphlet,free. � references to parttes actual ly ueing 
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��: 18 & 15 c��:��iIouse St, l1�r;:�'lit. HUSSEY, WELLS & CO. ,  

OFFICE AND WORKS. PENN AVENUE & 17TH ST., 
PITTSB [1RGH ,  PA., 

Manufacturll'fS of all descriptions of OAST STEEL, 
Including the " Granite" brand for Edge Tools. Partie· 
ular attentton g1ven to the ms.nufacture of Cast Steel 
Jr
e
"��R�I��l. 
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r
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R
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under the Simonda and Ferson Patents, recently pur· 
chased, by wh1cb process perfect unltormlty of shape 
and superior exceJlence or tel11 {ler aTe attained. 

HARTFORD 
STEAM BOILER 

Inspeotion &; Insuranoe 
COMPANY. 

W. B, FRANKLIN, V ,  P't. ]. M, ALI.BN, Pres''' 
]. B, PIERCE, Sec. 

HARTFORD CONN. 

K t J � I URt rA l tR I  t un�t� 
\ (FAN B L AS T,) 

L a rge\ or S m al l ,  Portable or Sta­
tion ary , for H and or  Power_  Best 
and C h eapest for every c l ass of 
work , K eysto ne Porta b l e  F orge 
C o . ,  P h i l ad e l p h i a ,  

H. S. MANNING & CO" Agents, 
111 Llberty St., N .Y, 

DBSSEMBB. 
S t e e l W i r e  R o p e s 

' I M P O R T E D  T O  O R D E R ,  
One third Stronwer thaD Iron. 

PHI L I P  S. JUST ICE, 
14 N. 5th, Phlladelphla-42 CII1I", New York. 

HOUSTON' S PATENT 
TURBINE WATER WHEEL. ..... P!!!!" Ihroq •• " Cheap." BMt. 

Is#' \�� t:;u:�o:
o
��:ei� klwheBt percentawe eve. 

.ho .... n In a reliable test ano 
tile hlwhe8t averawe reo 
nIh ever obtained. In 
S�':;��:�r��rn

l
� 
I
rtiVi���; 

ItJ over all othen. Emer· 
Ion 'a fnll report furnished on 
Application, SendforOlren· 
'�RRILL '" HOUIITOlll 

lBOliI WORKII, 
Beloit. WIS80IIIIII. 

[ SEPTEMBER 26, 1 874-
B�r.'N!wi�Jfl
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Advertising Agent, Addres. 

C, HENRY HALL & CO. ,  20 Cortlandt St. N.Y.Clty 
THE PULSOMETER. 

The a1mplelt, most durable and ellectlve lITE ..... PtlMP now In use. wm pump grtU, f� =�� 'it�����:�t ov:,.�
a
:f

o
�ilJ::' to 

Branck  D e p o t. , 
11 Pemberton Square, Boston, Mall, 
1827 Market St., Philadelphia, Pa. 
�o�gIM;r::�'i:���ft�o!�INew Orleans. 
'l1.l ... 81S Nortb Second fit • .  St. Louis, Mo, 

MANGANESE OF HIGH GRADE-Crys-
tallized, lump, powder.and granulated for Varnish 

LInseed OU, Step.I, GlsH M8.k�rs and Ch�mf8ts at low 
prtces, by L. FEUCHTWANGI!;R, ISO Fulton S't . ,N .  Y . 

TURBINE 

Water Wheels. 
More tban fOllr ttmes as 

manv of James Le:fl:el's 1m· 
f:��e�I�.��p��:R�

n
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any other kind. 24 sizes 
made, rallgtn� from 5" to 
96 inches diameter, under 
b.ods from 1 to 240 feet. 
Succe!'lsful fOf every pur· 
rose. Large new pam

E
hlet, 

c��t�I���
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over 30 ftne Uluetrat1one, 
sen t fr�e to parU es In ter .. 
ested in water power. 

JAMES LEFFEL & CO. , 
Sprlnglleld, Ohio, '" 109 L1b· 
erty St., New York C!t.y_. __ 

PORTLAND CEMENT 
A PraCtlcal Treattse on Cement furntllb�d FRX B. .  

S. L. "PT('hant & Co. 76 Soutl1 S t. .  Np.� Y flT'k . 
J'OB 

Ma c h i n i st s '  
TOOLS, 

OF ALL KINDS, 
ADDRICSS : 

, N.Y. Steam En�ne Co, 
98 Qlambers St. 

Nllw YollX· ------:-----,-
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OJ!' THE 

SCIENTIFIC AMERICAN. 
FOR 1 875. 

T H E  M O S T  POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 

THIRTIETH YEAR. 
VOLUME XXXIL -NEW SERIES. 
The publishers of the SCIENTIFIC AMERICAN beg 

to announce that on the first day of JanuarY, l875, a 
newvolmne commencea. It will continue to be the aim 
of the publishers to render the contents of the new 
volume more attractive and useful than any of Ita pre 
deeeS80rB. 

It is the Most Popular Paper in the World / 
having the large Circulation of nearly 50,000 per weelt 1 

A. year's numbers contain over 800 pages and several 
hundred engravtngs of new machines, useful and novel 
Inventions, manufacturing establishments, tools, and 
prOC6S!es. 

To the Mechanic and Manufacturer / 
No person engaged In any of the mechanical pursuits 

should think of doing without the SOIENTIFIC AMICRI· 

OAN. Every number contallts from six to ten engravings 
of new machines and Inventions which cannot be found 
In any other publication. 

The SCIENTIFIC AMERICAN Is devoted to the Inter ­
ests o f  Popular Science , the Mechanic Arts, Manufac­
turea, Inventlons,Agrlculture,Commerce, and the Indua 
trial pursuits generally ; and It Is valuable and Instruc· 
tlve not only In tbe Workshop and Manufactory, but also 
In the Houaehold, the Library, and the Reading Room 

By the new law, the postage must be paid In advance 
In New York, by the publlahers ; and the subscrtber then 
recelv.,s the paper hy man free of charge. 

TERMS. 
One copy, one Y0al (postage Included) . . . . . . . . .  $3.20 
One copy, six month. (postage Included) . . .. . . .  1 . 60 
One copy, three month. (postage Included) . . . .  1 . 00  
One copy of  Sclentillc American lOr one year,and 

one copy of eBcrav1ng, UMen of Progress" • •  10.00 
one copy <>f Scientific American for one year,snd 

one copy of .. Science Record " for 1874. . . ...  5.00 
Remit by postal order, draft or express. 
Addres. ,,1l 1etters anll maJ<e all Post umee orden and 

drafts payable to 

MURK " 00., 
37 PABK ROW, NEW YORK. 

THE " Scientific American" is printed wn.b 
CRAS. ENI!;U JOHNSON & CO.'S WK. Ten\h and 

Lombaro fila .. PbIladelphla. and 59 GIIld St •• New rOll:. 

© 1874 SCIENTIFIC AMERICAN, INC




