
A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART,; SCIENCE, MECHANICS, CHEMISTRY AND MANUFACTURES 

=V=0=1'=rx=N=:=:=:=�-=RI=�=:=�/=7='=]===============N=. =E=W==Y=O=.�=. ,=K, OCTO BE.R=2=4=,=, =1=8=7=4=. ==============[=' W=:c$i�hP�:S��:,u$-::20 
COMBINATION ICE AND FREEZING ROUSE. 

We recently illustrated a novel plan for manufacturing 
ice (see page 54, Vol, XXXI) during the winter season, 
which could be practised by any person owning a suitable 
house for the preservation of the ice. The main features of 
the process consisted in filling canvas tanks, supported in 
frames of wood or metal, with water, and allowing them to 
remain in a shed or freezing house until their contents were 
thoroug1:.1y frozen. A simple arrangement, whereby the 
tanks were afterwards submitted to warming by steam, al
lowed the ice to be readily removed in neatly shaped blocks, 
ready for storing. 

Tte invention which we 
now present is a freezing 
house in which the above o:pe
mtion is carried on, placed 
above an ice house, so that the 
manufacture of the ice can be 
carried on in the upper story 
and the frozen blocks lowered 
at once into the receptacle be
neath. Above the ice h ouse, 
which may be of the form 
shown and d'f any suitable 
construction, are erected 
standards for the support of 
roof and side awnings. At A 
is a large water tank which is 
filled from a well or hydrant, 
and from which the water is 
elevated to a regulatin g cis
tern, B, by means of the pump, 
C. By slightly raising tbe 
gate of this cistern, the water 
is allowed to pass in a thin 
sheet to the inclined canvas 
cooling plane, D, where it is 
exposed to the action of the 
cold air which freely blows 
through the open sides of the 
shelter. When the water has 
flowed to the bottom of the 
first plane it is caught by a 
second plane, E, which con
ducts it to leaders, F, by 
which it is d"Istributed to the 
freezing taDk�, G, which con
sist of canvas receptacles 
placed in frames, as above de
scribed. 

When these tanks are fro· 
zen solid, a fite is made under 
the boiler, H, the steam from 
which passes through a flexi
ble tube to the box, 1. It is 
merely necessary to place thfl 
box over each tank for a mo· 
ment to insure the loosening 
of the ice, when the block may 
be at once removed and low· 
ered into the ice house by 
means of tbe winch shown. 

Protecting Cast iron Pipes, 

The water from mines frequently contains enough acid to 
attack cast iron pipes, d estroying them in a ahore time. Oil 
colors and varnishes offer but a limited resistance, and the 
process of enameli ng employed in Oberachlesia, says M. 
Englehardt, of Ibbenburen, altbough permanent and effec
tive, is expensive. Cement is cheaper, and is not acted upou by 
these waters, and the only question to be settlfd was whether 
it would adhere to the smooth iron with sufficient firmness, 

Two similar pieces of rolled iron were taken, and one of 
them painted over five times with a very thin cement, so 
that the coating was 0 15 or 0 20 of an iuch thick. Both 

is put on and allowed to dry ; when hard, it is moi stened and 
a second coating applied, and so on four or five times. Tbe 
operation cannot be conducted so well in very hot weather, 
as the cement dries too quickly ; nor must tbe pipes be ex
posed to frost during the operation or afterward. This un
fortunate s€lnsitiveness to cold may, perhaps, yet  be over
come by intervening some semi· elastic material between the 
iron and cement. 

.. Ie • 
Measuring Distanees by Sound. 

Major de Boulenge, of the Belgian army, has receutly de
vised an instrument for the above purpose, which he calls a 

battle telemeter,and wbich ap
pears to give remttrkably ac' 
curate results. The appara
tus consists of a glaes tube 
having gladuations along its 
length representing distances 
measured. The tube is closed 
at its extremities. and is filled 
with liquid in which is a me
tallic traveler, formed of two 
disks united by a central rod. 
The diaml'ter of the disks is 
a little less tban tbat of tbe 
tube, so that when the latter 
is vertical the traveler will 
descend with a slow and uni
form motion. A brass cover
ing protects the glass, and has 
a alh tbrough which the �cale 
and traveler can be seen. 
Knowing the velocity of sound 
and tbat of the traveler, it is 
easy to constru.ct the di�tance 
scale. 

In operati.on, the edge of 
one disk is  brought to tbe 0 
mark ; and the instlument be
ing held horizontally, the 
flash of the can n on, for ex
ample, is noted ; at that in
stant the tdemetl'r is turned 
to a vertical po�ition, and so 
beld, the traveler, of course, 
descendingnieanwhile, until 
the souttd is heard, when it 
is again brought bor'zon,al. 
The position of the traveler 
denott'S the distance to be read 
on the scale. 

It is stated tbat, during 
the course of official experi
ments at the Belgian Artille
ry School, the instrument, in 
estimating distances' of 3",�00 
yards, did not mll.ke ov-er 21 
yards of error, a quantity cer 
tainly in�ignificant wbEn oth� 
er causes of ilregularities in 
firin g are taken into con side!
ation. 

Combiued ice and freezing 
houses may thus be construct
ed of various sizes and produc. 
tive capacities, ranging from 
10 tuns, euitable for private 
houses, to 200 tuns, suitable 

NhWSHAM, HAINES. AND HENSON'S COMBINATION ICE AND FRJlillZING HOUSE. 

The force of the wind is 
said to lave but little .flect 
in impairing ita accuracy, and 
the error due to ttmpbI8Ure 
ma, be corrected by u8:ng, as 
the fluid , a mix.ture of alco

for butchers and confectioners, and 1,000 tuns and over for 
commercial purpoSBs. By their use ice can be produced in 
any desired quantities in locations where nOlle is to be ob
tained from ponds or rivers, ,and in latitudes where rivers 
never freeze over, the only care necessary be'ng to store the 
ice, when made, before a change of weather can affect it. 
Tbe pIau, we are informed, can be used with advantage as 
far siluth as Northern Alv.bama. In a more southerly loca, 
tion, the number of cooling planes can be ircreased. Freez
ing will be accomplisbed most rapidly when the canvas roof 
and walls are removed and the uncovered tanks are free to 
radiate their heat. 

The quantity of ice produced during a winter north of 
Baltimore is eHtimatbd at not less than two tuns for each 
freezing tank twenty eight inches square by ten inches deep, 
and the cost, we are assured, need not erceed fifty cents per 
tun. Two men are sufficient to fill a 1,0CO tun ice house, and 
smaller bouses of from one to two hundred tuns need not reo 
quire the labor of more help tban is Jrdinarily employed 
about the premises. 

Patented July 14, 1874. For furtber particulars as to 
buildings, apparatus, an d patent righ1l;l, address the inven
tors, Mefsrs. Newsham, Haines & Henton, 108 Paciflc street, 
Newark, N. J. 

pieces were suspended near toge.ther iJ,l that part of the shaft 
where the water had attaCKed the signal cable most violently, 
and were left there four months. On taking them out, the 
unprotected iron was found to be reduced to one tbird its 
original thickness; the other, in which a hole had been bored 
to suspend it, had suffered the same corrosion at the exposed 
portion ; the cement covering was dark brown, but perfectly 
hard and unattacked by the acid, The cement was broken 
off, and tbe surface of tbe iron exhibited the dark blue color 
and luster tbat it had on leaving tbe rolls. 

As this coating adhered 80 well to the smooth rolled iron, 
to which it cannot cling as tigh,ly as to the rougher surface 
of cast iron, thHexperrment was continued on a larger scale. 
A 24 inch discharge pipe in the Oeyhausen ahaft wae 
protected on the inside with cement. The coating remain€d 
unchanged, for two years, while the pump was in constant 
operation. At the beginning of last winter the pump was 
stopped ; and the pipe being no longer under water, the 
cement was so much injured by the frost that it scaled off 
Several other experiments were made with simihr results. 

'fhe pipes shou:d be new,or, if old, well cleaned from rust 
before applying the cement, which is mixed as thin as is 
possible without inj ury to its tenacity. The pipe is moist 
ened before the cement is applied, a tbin coating of cement 

h ol and water in proper proportions. 

The MalnlDoth Cave of" JUexlco. 

It is said that the cave of Cacahuamilpa is the largest 
cave in the world. Several persons, who bave visited the 
Mammoth Cave of Kentucky and that of Cacahuamilpa in 
Mexico, pronounce the latter the larger. A volcanic monn
tain with au extinct crater covers this. cave. It is not de
scribed in guide books or books of travel. It has, in fact, 
never been adequately d escribed. Mr. PortH C. Bliss has 
twice examined and explored it, tbe last time in February 
of the present year. Six hundred perBons constitnted the 
last exploring party; they were provided with Bengal lights 
and scientific applil!.nces. After r�aching a level at perhaps 
50 feet depeh, they proceeded 31 miles into the interior. 
The roof was so high-a succession of halls-that rockets 
often exploded before striking it. Labyrinthine pllseagea 
leave the main hall in every direCtion. Stalagmites and 
stalactites are abundant. Bebw this cave, at a great depth, 
are two other immense caves, f:rom each of whic)1 is�U€s a 
branch of a great river, unhing here. These two rivers en' 
ter some five miles distant at the other side of tbe mountain, 
flow parallel, and issue at last together. Vast quantities of 
bats are the most numerous inhabitants of these caverns. 
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times 12, or 1,200, divided by 30, which is 40 per cent. Now stowed away under an open carriage in fine weather, ready for 
suppose that before the condenser was attached, the steam immediate use in case of a storm. 
was cut off in the cylinder at half stroke; under the new "But you cannot stow away Iluch an enormous thing as 
conditJoos the required mean effective pressure can be ob- that in 80 small a space:' o bjected BruneI. 
tained with a lower boiler pressure than before. Before the " Certainly not," ejaculated the unabashed inventor, "it's 
condenser was in use, it would be necessary to maintain a not that that I mean to do. It's at home the thing is to be 
pressure in the boiler of about 58 pounds per square inch by left when the weather is fine; of course it won't be wanted, 
gage, to give a mean effective pressure of 30 pounds on the then, you know." 
piston; while with an increase of 12 pounds in the effective It is this looking only at results, more especially when 
pressure, by the application of the condenser, a boiler pres- coupled wi th ignorance, not merely of principles but of what 
sure of about 39 pounds would suffice. As the weight of others have already proved useless, that has led many an 
steam per cubic foot at 58 pounds pressure is 0'17481 inventor to despair, oft-times to ruin. 

One cOpy, one year. postage Included . . ................................ S3 20 pounds, and only 0'132 pounds at 39 pounds pressure, there A simple incident in point came to our notice recently in 
One copy, s ix months, postage included .............................. 1 60 would be a saving of about 24'5 per cent in the amount of the course of our weekly stroll through the American Insti 

steam required to run the engine. Instead of reducing the tute Fair: Among the entries for exhibition was that of a 
steam pressure after attaching a condenser to an engine, it rotary engine, which in due time was brought to the build
would be better to maintain the same pressure in the boiler, ing by its constructor; and the inventor, with the aid of the 
and cut off the steam at an earlier part of the stroke. In proper officials, proceeded to set it up. The inventor-an 
the case under consideration, the increase in 12 pounds of old man whose dress and general appearance betokened a 
the effective pressure would permit of closing the steam hard struggle with the world in days past-grew quite gar
port a little before the completion of one third of the stroke; ruloull over his pet, and told how he had worked upon it for 
and supposing that the clearance space in the cylinder amounts years, how he had spent every cent to get it built, and how 
to five per cent of the capacity of the cylinder, the quanti- he had now brought it from the far West to show the East
ties of ateam required per stroke, before and after the use of ern people what it could do. Then the blood would crimson 
the condeEser, would be in the ratio of 550 to 363, so that his cheeks and his eyes gUsten, while he would stop and 
there would be a saving of 34 per cent. gaze fondly on the insensate metal. When the placing of 
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AleUt,1)l,ll islalJds. the . . 0 . " . ��9 I Levee, bUlldmg a on -' ........... � 6 T¥e example given represents a case in ordinary practice. the machine was completed, the throttle was opened. Two 

By varying the data, of course a greater or leS8 amount of turns were made, then another slow one, and then everything 
�aving ' would result; but with an engine in' good condition, stopped. A second trial did no better. It was the firs'. prac. 
it is generally safe to estimate that a saving from 20 to 25 tical test, and the machine had never before existed except 
per cent of the amount of steam used, and , consequently, of on paper. Then the inventor, with trembling fingers, moved 
the consumption of coal, will be realized by the application a wheel here, a nut there; for Bome time he worked, but in 
of a condenser. Indeed, it is not unusual for manufactur · the end he threw down his tools, and sinking despairingly 
ers to guarantee this amount of saving, in converting a into a seat, buried his face in his hands, and great tears stole 
non· condensing into a condensing engine. Those of our slo wly down his wrinkled cheeks. He saw that bis treach
readers who think of having their engines changed in this eroua fondling could never be made to run, and yet for three 
manner can generally, by consulting a reliable engineer days he returned again and again to its side, wistfully gaz. 
and giving him full details, obtain a pretty correct estimate ing at it as if he hoped to gain some inspiration which would, 
of the advantage that will probably be derived. Matters of after all, set everything right. But none came; none could 
this k.ind are strictly professional, requiring so much expe- come, for the very principle of the machine had long ago 
fience and technical knowledge for their proper considera been exploded. Finally, heart· broken with disappointment, 
tion, that nothing but general hints can be given in a popu- the old man started alone for his far-off home-not alto
lar article. gether penniJesj!, however, for before he left his wortbless 
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GAIN FROM THE APPLICATION OF CONDENSERS T O  
STEAM ENGINES. 

In the early days of the steam engine, very low preSBure 
was ordinarily employed for engines with condensers, while, 
on the contrary, what was considered a very high pressure 
was adopted for engines that exhausted into the atmosphere. 
HeIlCa arose the terms high and low pressure engines, the 
former being engines with, and the latter without, condens
ers. At present, a high pressure of steam is ordinarily car
ried in both kinds of engines, so that the terms do not de
scribe the two varieties as well as formerly. Many engin
eers prefer to class engines as condensing and non· condensing, 
rather than as high and low pressure ; and we r8ll0mmend 
this classification to our readers, as the more correct of the 
two. One who regards economy puts in a non.cond ensing 
engine, if he bas plenty of water in the locality; and many 
old non.condensing engines are being fitted with condemers, 
under the more enlightened engineering practice of the pres· 
ent time. Many more steam users would doubtle�s make 
he change, if tbey realized the gain that would probably 

result ; and though this cannot be predicted exactly, for any 
given case, it can generally be estimated with tolerable ac
curacy. 

It may be fairly a9sumed that a non-condensing engine has, 
on an average, at least two pounds per square inch ba,ck 
pressure on the piston. Some have much more than this, 
and first class engines have less; but two pounds can be con
sidered a fair example of ordinary practice. By the appJica 
tion of a condenser, it might be expected that there would 
be a negative pressure of ten pounds per square inch on the 
back of the piston, so that thl! piston pressure would be 
ncreased by twelve pounds. In this assumption, an allow-

ance is made for the power required to work the air pump, 
and the engine is supposed to be at seventy. five horse power. 
For an engine smaller than this, it would be better to allow 
an increase in the positive pressure of not more than ten 
pounds per square inch. As the condenser, by decreasing 
the back pressure on the piston, adds just as much to the 
positive pressure, it is plain that a lower pressure of steam 
can be used, or what is better, the steam may be cut off at an 
earlier point of the stroke. The gain in eHh::'r case can ba 
approximately calculated. If the gain in positive pressure 
produc�d by the reduction in b&ck pressure b� multiplied by 
one hundred, and divided by the mean effective pressure on 
the piston, it will give the per centage of gain in pressure due 
to the condenser. 

ThuB, if the mean effective pressure on the piston is thirty 
pounds per equare inch, the gain in pressure will be 100 

It occasionally happens that no saving, or one of very small engine was purchased from him at a good price by one upon 
amount, is effected by the use of a condenser. This almost whose labors in the same path fortune had abundantly 
invariably indicates that there are leaks about the engine, smiled. Then others contributed their mites, and a suffi. 
which are so much increased by the reduction of back pres- cient sum was collected to enable the m!tn to pay his passage 
sure as to balance the increase in effective pressure due to home, without touching the little capital derived from the 
this reduction. Of course, all calculations of probable gain sale of his machine. That was a genuine and a noble 
are rendered useless by t.he introduction of thit! element. charity, and, wbile the names of the generous givers are 
The question of leaks is purely a matter of fact, and is not known to but few, the deed is one which an all-wise Plovi
subject to calculations until experiment al data have been dence will not allow to pass unrewarded. 
obtained. This should be remembered by users of steam • • • ' • 
power, and we repeat the statement, frequently given before, 
that it is true economy to have steam machinery examined 
sufficiently often to enable leaks and derangements to be 
discovered and remedied. This is erpecially important in 
cases where the vacuum in the condenser may magnify leaks 
that were trifling when th.e engine was non-condensing. 

•. e .• 

IMPRACTICABLE INVENTORS, 

" It is one thing to construct a machine on paper, but a 
very different affair to make it go," remarked a friend to us 
recently, as he ruefully regarded a roll of elaborate drawings, 
which represented the fruitIeSt! labor of a year or so of hIS 
earlier life. "If friction and gravity were only out of the 
way, what a great inventor I should be!" and with this sen
tentious observation, the plans were reconsigned to their 
dusty shelf. 

. 

It certainly does seem an extremely difficult matter to 
convince mankind in general that the same operation, when 
it is plainly impracticable by simple meana, through its vari. 
ance with some natural law, is just as impossible with the 
most elaborate combination of machinery. Moreover, as a 
corollary to the above proposition, and as a general rule, if 
we set about a piece of work wrongly and make errors 
(throu�h negligence, through forgetfulness, or through ignor
anc") in its cour2e, losing sight of the pitfalls in our road 
while regarding only the brightness of the goal,it is equally 
certain that the grand result we seek will not be reached. 
This neglect of detail, impracticability of design, in brief, 
appears to be one of the commonest difficulties in which 
inventors art! proN.e to involve themselves; and the reason is 
that they become 80 completely imbued with the single 
grand idea that they fail to Bee anything of apparently 
minor importance, utterl y oblivious of the fact that perfect 
parts alone constitute a perfect whole. 

It is related that BruneI, the great English engineer, was 
constantly visited by inventors desirous of submitting their 
designs to his expert judgment. Although frequently wast 
ing time of the utmost value, in the examination of imprac 
ticable schemes, he would patiently listen to the description, 
and then point out the fallacies in the chimerical projects. 
An enthusiastic individual came to him one day with a plan 
for sweeping chimneys; it would totally obviate the cruel 
employment of the small boy a who were sent up the flues; 
it was simply a broom-a mere broom-which, worked from 
above, swept every minute crack perfectly. 

" Excellent," gravely said BruneI, "but you have not told 
me how the rope is to be got to the top." 

" Why, nothing is more simple," replied the sanguine 
inventor, "of course a boy will go up with it first." 

At another time, the same celebrated engineer was inter· 
rupted in his labor� by an Irish gentleman, who was burn
ing to tell him all about a portable hood, which. was to be 

RAILROAD EMPLOYEES AND THEIR PAY. 
It �eems to us that the course taken by the managing 

powers of our public conveyances, relative to the payment 
of their employees, is far from the wisest that could be 
adopted. The plan appears to be not to encourage a feeling 
of common interest, or to impress upon the employee that so 
long as he studies the benefit of his employers his own will 
not be neglected, but rather to create a species of antagonism 
between the pa!ties, in "W11ich any over reaching of one by 
the other i� consider€d legitimate. Upon our city omnibus 
and car lines, it is perfectly well known that the pay of the 
employees is far below that to which their arduous labor 
would seem justly to entitle them. As a consequence, the 
positions are filled principally, not by a respectable and relia. 
ble class of men, but by persons either unfit for any busi
ness, or by those whose characters prevent their obtaining 
other employment, or by unfortunates whom reverses of 
fortune have driven to accept any means of support, however 
slender. l1; would be unreasonable to suppose that the ma
jority of such individuals would or could refrain from pecu
lation, and hence the "knocking down" system, as it is 
termed, h�s been carried on, year after year, until it has 
assumed such proportions that the street conveyance owners 
have at length become alarmed; and inventors of ingenious 
contrivances, which force stage drivers and conductors to b3 

honest, are reaping a harvest. Natura.! honesty, then, is at 
a discount, Lnd machine integrity rules the honr. As a mere 
II!atter of money, it would appear that it costs less to employ 
a scamp, pl1J.8 a punch or a fare box, than to encourcge up
right service by the payment of a fair salary. The same 
policy is extmded, on railroads and steamboats, to positions 
in which experience, judgment, forethought, and �kill are 
all required. '1'11e traveling community, for its personal 
safety, is diredly interested in the latter, and it seems to us 
a shortsighted policy on the part of the managers of our 
steam conveytnces, whether carriers of passengers or 
freight, to pay only the lowest minimum of wages to their 
employees. 

The average rtilroad car conductor is paid about as mis
erably, proportionately, as his brother of the street convey
ance; !lind where the latter carries a bell punch to support his 
moral rectitude, the former is looked after by means of the 
duplex ticket system. And yet, with inexplicable inconsist
ency, a great cor]X>ration will commit to the fidelity of that 
individual, whom it tacitly admits it cannot trust with a few 
dollars, the care aId management not only of valuable pre
perty, but the Bafe�y of human lives. 

Not content witi carrying out these peculiar notions as 
regards those on whom they depend for their money, several 
of the railroad companies are now manifesting a disposition 
to extend their demoralizing system, or It modification of it 
ra.ther, into the ralks of the engineers. We do not mean 
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that any checks on the honesty of these men are proposed, must have been 9 X 45 = 405°. The final temperature being 
for of course none such are necessary ; but it seems to us 119°,the temperature before reduction was 119' + 405' = 524°, 
that a perpetual tinkering with their hardly earned salaries, and this was the temperature of the fiue. In another in
and a series of onslaughts thereon with a view of reducing stance, the water was heated by the pyrometer ball from 63° 
their wages down;to.those o f  an ordinary day laborer, are about to 122° Fah. The temperature of the fi ue was in this case 
as well calculated to drive aU good and reliable men out of (122-63) x 50 x 9 

+ 122=5640. With a good thermometer and the trade, and replace them with incompetent persons, as 60 
any plan which could be well devised. If the project has accurate scales, the results thus obtained are probably more 
worked to this effect with one class of men, there is no rea- reliable, at high temperatures, than those ullually obtained by 
son why it will not act similarly as regards another ; and we the common pvrometer. 
tell the railroad compllollies thus plainly that no investment The determination of the proportion of water contained in 
is so poor a one as that in cheap skilled labor in any form. the steam leaving a boiler is often, as in the case here con-

No mechanic in any branch of trade has to face lIuch sidered, a matter of vital importance. It often happens that 
responsibilities as the locomotive engineer. In none are a pound of water takes from the fuel hard ly a tenth as much 
such qualities of j udgment, coolness, skill, and heroism, heat as a pound of steam, and at least one instance has been 
even, required. Few professions are more arduous or more given by our contributor in which more water left the 
physically exacting ; none exist in which strong mental boiler unevaporated than was actually m ade into steam. 
p ower is more certainly needed ; and to suppose that men It is seen at a glance that, where the feed watt'lr only is 
uniting in themselves all these conditions, and who, besides, measured, the most worthless of boilers may appear to com
haTe learned to discipline their faculties, with that unerring pete successfully with the best ; and the greater the amount 
accuracy which every one on whose shoulders the weight of of priming or foaming, the better is the apparent result. 
the existence of others falls must sooner or later attain, can Makers of peculiar forms of boilers have actually guaranteed 
be got to work for a pittance, or can be replaced by mechan- an evaporation ( 1) of nineteen pounds of steam, from cold 
ics gathered at random from shops and founderies, is crimi- water, per pound of coal, a performance to which the best 
nally foolish. boilers ever yet made do not approximate, and one half of 

We notice that a meeting of engineers, from a large num- which amount is never fairly obtained, except with heated 
ber of railr?ads, recently took place 

.
in this cit!, in order to 

_fee� water. The guaranty has wpparentlll been ful�lled, 
protest agamst the proposed redllctlOn of taeU' wages, con- beca1:se the guaranteed boilers carried over (by primmg) 8 
templated on many principal lines. The sessio� ,,:as an weight of water exceeding that of the steam by which it was 
orderly and decorous one, and the protest, embodIed In the transported. Every intelligent engineer would recognize in resolutions, earnest and emphatic. The men are clearly in such a guarllollty an evidence of inefficiency, rather than of 
the right, and, besides having their own excellent organiza- economical steaming. 
tion, they will find themselves amply s a.pported by the trav- The first successful attempt to determine, with precision, 
eling public ; for when it comes to making us ride in trains the quality of steam m lJ.de, and to obtain a trustworthy mea
managed by men whose ignorance or incapacity may put s ure of the value of competing steam boilers,was probably that 
abrupt ends to our mortal careers at any moment, because made by Professor Thurston at the exhibition of the Ameri
of the nigga!,dly arrangements of our railroad managers, it can Institute in 1871, when conducting, for a committee of 
is time for the public to protest. judges of which he was chairman, a trial of five competing 

• - •• • steam boilers, which had been entered by as many different 
IMPROVISED APPARATUS FOR STEAM BOILER TRIALS. makers. In that instance, all of the steam made by each 

In the course of his professional work, the engineer some-
boiler was condensed in a surface condenser, and the total 

times finds himself confronted with practical problems which quantity of heat transferred carefully and accurately m ea-
only an exceptionally extended experience, or a remarkably sured. At a subsequent trial, a neat form of apparatus, 
ingenious mind, can satisfactorily solve. The marine engin- invented by Mr. Leicester Allen, was used for this purpose 
eer, who has charge of the machinery of a steam vessel on with quite satisfactory results. In the case about to be dea long voyage, is often driven to adopt most singular expe- scribed, it was im possible to condense all of the steam. The 
dients when a breakdown at sea makes important repairs Allen calorimeter was not to be had, as there was but one in  
necessary ; and he sometimes succeeds, hundreds of miles the country, and that was the property of the American Insti
from the shop, with but t,he few tools usually carried on tute, and could not be promptly obtained. 
shipboard, and with the ship rolliDg and pitching so violently An ordinary oil barrel was obtained and mounted upon the 
that it is with difficulty that his men can keep their feet, in platform of the scale. Precisely two hundred pounds of 
doing work which would be considered decidedly formidable watsr was weighed into it. A three quarter inch gas pipe 
even on land, where a stable footing and all needed appli- was tapped into the main steam pipe, and fitted with a stop 
ances make the task a comparatively easy one. Such in- valve. From a short piece of pipe projecting from the valve, 
stances of difficulty seldom occur on shore ; but in the course a piece of rubber hose, some twenty feet long, led to the 
o f  his practice, every engineer occasionally find s exercise for barrel, its extremity being lashed to a wooden pole for con
his ingenuity, and for the application of  such knowledge or venience of handling. The temperature of the water in the 
experience as he may have acquired, in similar but usually barrel was carefully determined, IIolld an additional weight, 
less important matters ; and he is always pleased to learn indicating ten pounds, was placed on the pan of the scale. 
f rom the experience of others how to proceed, and what suc- The valve was then opened, and steam Wil.S allowed to blow 
cess to anticipate, in any specific case. The following will through the hose until it was warmed up, and condensation 
perhaps prove interesting and useful to others who may find in the pipe was thus prevented. When the hose seemed as themselves situated as was recently our occasional contribu- well cleared of water as it could be, the extremity was tor, Professor Thurston, the Director of the new Mechanical plunged into the barrel, and the issuing steam was con-La boratory of the Stevens Institute of Technology. densed until the rising of the scale beam proved that ten It had become necessary to determine very carefully the pounds of steam had been added to the t wo hundred pounds evaporative power of a set of  steam boilers. A large amount of water originally placed in the barrel. The water was of money and important interests were involved, both di- then thoroughly stlrred with the thermometer, and the temrectly and indirectly, in the case, and it was essential that 
th t t 1 t f h t 1 d f th f 1 h Id b perature noted. The following are the data obtained in one e 0 a amoun 0 ea evo ve rom e ue s ou e 
precisely ascertained. It was equally important that it 
should be learned how that heat was distributed. It was 
nec essary to determine the temperature of the escaping gases 
in the chimney, and the percentage of water primed over 
with the steam. To determine the first point, it seemed 
necessary to use a pyrometer ; but none had been provided, 
and there was not sufficient time to obtain one by sending to 
New York or Philadelphia, the nearest cities in which they 
were probably obtainable. The only reliable p!eces of appa
ratus at hand which cou ld be used in improvising a pYJome
ter were a very good platform scale and' one of those excel
l ent thermometers which were made some years ago by the 
Novelty Iron Works. A careful search in the scrap h eap 
brought to light a conveniently shaped mass of iron, which, 
being weighed, was found to balance the scale at preeisely 
sixty pounds. This was placed in the fiue at the point 
where it was desired to measure the temperature of the 
products of combustion . A small tub was placed on the 
scale, and into it was clI.re£ully weighed fifty pOlnds of 
water. A iter a time, when the iron had remained in the 
fiue long enough to have attained fully the temper!ture of 
.he gases fio wing past it, it was suddenly removed and im
mersed in the vessel of water, aJid the increase of lempera
ture of the la tter was very careflllly observed. The estima
tion of the initial temperature of the haated iron, and that 
of the furnace gases, was then an easy matter. ID one ex
ample, the water rose in temperature from 65' to 119° Fah., 
a range of 54'. Fifty pounds of water raised 50' in tem
peratu re had, consequently, received from the iron 50 X 54 
= 9,700 units of heat. This having been communicated by 
60 pou nds of iron , each pound of metal had palted with Btg- O = 45 units of heat. The specific heat o f  ironl a9 given 
in the SCIENTIFIC AMERICAN recently by Mr. R. R Bo.el, is 
0 '113, or, very cl08ely, one ninth. Each thermai unit ab
Btracted from a pound IiIf the iron, therefore, reduced its 
temperature nine degrees, and its total ]08S of temperature 

experiment : 
Weight of water, 200 pounds ; weight of steam, 10 pounds ; 

original temperature of the water, 62' ;  final temperature o f  
the water, 1 15° Fah ; pressure o f  steam per square inch by 
gage, 75 pounds. Steam at 75 pounds pressure has a tem
perature of 320' Fah" and to raise it  from 00 Fah. to 320' ,  
and t o  evaporate i t  at the latter temperature and the given 
pressure, requires 1,178 '6° + [0 '305(320'  -212')] = 1,211 '5 
units of heat. Each pound of steam, therefore, communi
cated to the water whi ch condensed it, in this example, 1,211'5 
-115 = 1,096 '5 thermal units . Each pound of water sus
pended in the steam, and primed oyer into the condensing 
water, transferred only 320°-115 = 205 units of heat. The 
total heat transferred was (115 -62) X 200 = 10,600 thermal 
units. Than the prod uct of the numQer of pounds of steam 
cond ensed multiplied into 1,096 '5, plu8 the product of the 
number of pounds of water multiplied into 205, will be equal 
to the whole sum, 10,600. A simple algebraic equation will 
give the proportion of priming. 

Let W = the total weight of steam condensed, together 
with the suspended water ; then X may be taken to represent 
the weight of pure steam, and W-X wiU be the weight of 
water carried over with it. Let the total amount of heat 
transferred be called U, the heat transferred by a pound of 
steam, H, the heat transferred by a pound of water, h. Then 

� -W 
H X+(W-X)h=U ; or, X =� 

h"-1 
�%�¥-1 0 In the example above given, X = -- 0 9 '59 pounds 1 \90�Ll 

of steam, and 10 -9 '5� = 0 '41 pounds of water suspended in 
the steam. The primtll!!', therefore,amountll to 4 '1  per cent. 

No w, suppose 100,OOJ pounds of water to have been appar
ently evaporated, under similar conditions, from feed water 
at 200' Fah., by 10,000 pounds of coal. Of this quantity, 

25 7 
95,900 pO\1nds would have been steam, and 4, 100 pounds 
would have been water. But each pound of steam requires 
for its evaporation under the assumed. conditions 1,211 '5 -
200 = 1,011 -5 thermal units, while each pound of water takes 
o.p but 320 -200 = 120 units of bl'at. 95,900 x 1,211 '5=116,182,850 4,100 x 120= 492,000 

Total heat from fuel, 116,674,850 
" " per pound coal, 11,667'5 thermal units. 

Engineers are accustomed to reduce results obtained o n  such 
tests to evaporation from 2120, at atmospheric pressure. The 
amount of heat reqnired to convert one pound of water into 
steam at atmospheric pressure, when already at the boiling 
point,is well known to bEl 966 6 thermal units. Hence, liml 
= 12-07 pounds of water, per pound of GOal, represents the 
performance of the apparatus te�ted. 

In another example, with steam at 50 pounds, the water was \6 0 0 _ 1 0 
raised from 70° to 118', and he obtained X =  u � �L---

I l! o  1 
= 8 -07 pounds steam, and the priming amoun�ed t v  1 9 3 per 
cent. In this case, b ad tb e steam been perfectly d ry ,  and 
the evaporation t"q o.al to 12 p'lund s of water per paund of 
coal, the occurren ce o f  priming to the extent j ust calculated, 
while clUsing an apparent increase of the evaporation to 
14 '31 pou' d !, w o u l 1  t ave real ly produced a very serious loss 
of dIiCle'll cy, aua even g r e at pecuniary losses, by causing 
accid en�6 which 80 c o m m oD l y  ,. r ise from serious priming . 

It i� e v i d � n l lJ � x '_r" m ely im p o r tant , therefore, in all trials 
of t b e  • co o o m' c ' l  pH o r m.an c e  o f  steam boilers, to determine 
carefo.lly n o t  ot.ly t b e  q ' Iant i ly Q !  water entering as feed , but 
a lso the q 'l e.I i '  Y of t1e p t  am l eaving the boiler. This ne
c f lll'y, which � as  first f x em ,olified in 1871,  and which 
haa b ecom e a. u � u  J I ,  Il. t u l O  o f  trials at the exhibitions of 
tb e A m 8 r i �an  ln�', i  U 'P, h becoming well understood. At 
the u p p t o a c� ! n ll" . x l i oit on of lhe Franklin Institute, at Phila
delphia , c ) a: lP t t i f g  hoil HJS w ill be compared as to quality of 
steam, as well as to a}parent, -but fictitious, evaporative 
capacity. . 

Where expensive and elaborate apparatus cannot be af
forded, the simple apparatus above described will often be 
found quite satisfactory. 

. . . � .  
SCIENTIFIC AND PRACTICAL INFORMATION, 

ENGINEERING IN PERU. 

The Pacasmayo railroad has just been finished from thtl 
Pacific to La Vina, a distance of 75 miles. The eastern 
termination is 3,469 feet above the ocean. Leaving Pa cas
mayo at 8 A. M. , one can now reach Cajamarca-the famous 
city of the Incas-at 8 p, M.  The mo�t wonderful part o f  
the road Is the great iron mole, which it! to extend 2,190 fee t 
into the ocean. There wi l l  be 14(1 bays, each 15 feet ; 101 
are completed. There is to be a lwad over 90 feet wide by 
300 long. The bottom o f  tu e P4 ci ii3 hEre is mingled san:d
stone, conglomerate, and lilliestoDI:', so hard that three tllns 
on the top of the iron pile, with s t e ,. l.pointed drill, makes 
very little headway. The tide r i�es i . •  nr f e e t ; and the pre
vailing wind is S. W. Mr. l\foigg s billidd the road for $'7, -
000,000. 

KAURI GUM. 

Professor M. M. P. Muir shows, as a result of his experi
ments on the Kauri gum of Australia, that it is a mixture 
of resins and true gum, classable among the gum.re�ins, as 
shown by distillation. One half of its weight consists of 
water IIolld a heavy oil. The residue solidifies to a brittle, 
transparent, solid mass. 

RANGE OF TORPEDOES. 

From recent experiments conducted by an English Torpe
do Committ&e against the iron hul� Oberon, with the view of 
ascertaining the maximum distance within which the en
gines of an enemy's vessel might be rendered useless, if not 
the ship herself destroyed, by the ex plosion of a submarine 
torpedo, it appears that the hull of an ironclad is practically 
safe from dan ger at a range of 100 feet from a 500 pound 
cbarge of gun cotton, exploded in 48 feet of  water, but that 
her. engines are liable to derangement at that dis tance. 

IMPROVEMENT OF THE MISSISSIPPI. 

Tho Commissioners, appointed by the President to report 
upon the best plan of improving the mouth of the Missis · 
sippi river, recently sailed from New York for Europe,where 
they purpose to examine the Deltas of the Dan ube, Rhine, 
and other rivers. The part, consists of W. M.ilner Roberts, 
General Alexander, General Wright, General T. S. Sickels 
(of the Union Pacific Railroad) , Professor Mitchell , Mr_ II. W. 
Whitcomb, and General Coombs. They return in Novem
ber. 

ACTION OF CHROMIC ACID ON TEXTILE MATERIALS. 

In the presence of oxidizable substances, cbl Omic acid 
loses a portion of its oxygen and passes to the state of green 
se�quioxide. 'Vith ot ll"r lIublltances, especially woo l and 
silk, M. Jacq llelin finds that it gives a bright yellow color, 
whence he concludes that the acid may be advantageously 
used to det - c &  vt'getable fi beJ s from those of animal deriva
tion in mix e d  I!tllff�, the fOl mer not yielding the yellow 
cfJlol'. C h romi c acid id also It goo:l test to show the presence 
of cochined in al t ; fi.,�i Bl Jy co lored wine. 

ENGRAVING O:N COPPER. 

M. de ]a. G rye rep o r : s  a n e w  process in the above named 
art which COIl-jets in filst co v . r i ng the plate with a thin coat
ing of IIdber- r. t  P l l t. r, whi e3. I� in  turn covered with colore d  
varni�h. T h e  l i nu a r e  tL e u  d f1!.Wn with a _harp point, af
tu tne fashion o �  ue i ll g  9. d i . mond for stone engraving, and 
sub;l. q u � n t .y Bunk I n :o the pla:e by means of the action of 
perchlorldtl of h OJJ.  
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NEW PORTABLE ENGINE. currents is reversed, It is this revereal of the induced cur- / compression, which admits of looseness, especially after be� 

We publish herewith an engraving of a portable engine rents during the d ecrease of the cable current which gives ing subjected to very hot fires. A much better article is sul
(constructed by Messrs. Montel and� Vendome, of Paris, value to the induction coil in cable signaling. Now the se1£- phur. If this be melted and poured in around the staple in
France), which bas several novel features. It is mounted induced' currents, whicb, in my plan, aid the formation of stead of lead, it makes a much more durable job. Besides, 
on two wheel s  only, with sprIngs, and can be readily drawn signals, are the very cause of magnetic retardation in the it is often more easy to procure sulphur than lead, as every 
by horses, shafts being attached to the springe. When at ordinary way of using the induction coil. store keeps it that d eals in general variety. -American 
t�e place where its services a�e required, the wheels �re rea- l one great adva.nta�e in the use of the induction coil, over Builder. 
dlly taken off, and the machme allowed to rest on Its t wo tbe condenser plan, IS the much greater safety the cable is • I •• • 
bed plates, in which are holes for securing it to a foundation, placed in during the prevalence of those intense earth cur- NEW INSTRUMEN T FOR ESTIMATING UREA. 
if necessary. , Dr. W. J. Russell, F. R. S. 

The boiler is cylindrical and Mr. S. H. West publish 
in ferm and tubular. The the following in the Journal fire box, which is wholly of the Chemical Society : 
within the shell of the boil- We find it most advanta-
er, can be removed ; the 
shafts are then attached to 
move the engine from place 
to place. An efficient su
perheater is placed at the 
upper part of the boiler. the 
cy linder of the engine is 
steam j acketed , and the cut
off is controlled by the gov
ernor. The feed watf'r is 
heated by an appliance with 
the shell of the boiler. 

. .  , .  
Non_Combustible Wood. 

I ,  

geous to use a solution of 
hypobromite, prepared by 
dissolving 3 '5 ounces of 
common solid caustic soda 
in 15 cubic inches of water, 
and adding 1 '5 cubic inchel!l 
of bromine. This mixture 
gives a rapid and complete 
decomposition of the urea. 

The English Admiralty 
have recently made some 
quite satisfactory experi
ments at Plymouth, upon 
a wood rendered uninflam
mabIe by trea1ment with a 
solution of sodium tung
state. The results prove 
that wood thus prepared is 
very much less inflammable 
than ordinary wood ; chips 
and shavings made of it, 
though, of course. capable 
of being destroyed by fire, 
cannot be them selves in
flamed, and cannot, of 
course, communicate fire - to 
masses of wood thus pre
pared ; so that framework 
made of this wood resists 
flame perfectly,  at least 
when not exposed for a long 
time to a fierce fire. These 
advantages, however, are 
diminished by the consider
able first cost of prepara
tion, as well as by the in
creased weight of the wood 
after treatment. MONTEL AND VENDOMB'S POR'1'ABLlE ENGINE. 

The form of the appara
tus is shown in the accom
panying engraving. A tube, 
A, about 9 inches long, is 
narrowed 2 inches from the 
closed end, and a bulb, B, 
holding about 0 '75 cubic 
inch, blown on it. The up
per part of the tube con
tains about 1 '5 cubic inches, 
This is fitted, by means of 
an india rubber cork, into a 
small elliptic tin trough, C 
D, about 3 inches long, 
standing upon three legs. In 
u�ing the apparatus a 0 '3 cu
bic inch pipette is filled with 
the urine, and the liquid is 
allowed to flow into the bulb 
of this tube. Water is add
ed, thus washing down the 
urine which adheres to the 
sides of the tube, and filling 
the bulb up to the top of the 
constriction. A glass rod, 
with a piece of india rubber 
tubing about half an inch 
long d rawn over the end of 
it, is then introduced, so 
that the india rubber plugs 
up the conetriction. The 
hypobromite solution is  then 
poured into the upper part 
of the tube until it is full, 

• .• t .  
IMPROVEMENT IN CABLE TELEGRAPHY. 

My chief object in writing the present paper* is  to make 
known an important improvement I have made in the use of 
the induction coil in cable signaling. The great disadvan
tage in the use of the induction coil is the so , called magne
tic retard'l.tion experienced by the cable current in passing 
through the primary wire. This magnetic retardation is 
caused by self·induction in the primary wire ; any change in 
the current passillg through the wire tends  to produce a 
current in the opposite direction to such a change, and in 
this way rapid changes are, as it were, clogged, the effect be
ing very similar to an increase in the length of the cable, fO 
that magnetic retardation seems a very appropriate name for 
expressing the effect. 

I have, however, been able not only to 31iminate this 
magnetic retardation, but to cause the self- ind uced currents, 
which are its cause, to aid in the formation of signa.ls. 

The method is briefly as follows : The primary and secon
dary wires of an induction coil form two alternate branches 
of a Wheatstone's bridge ; 
say A and B, Fig. 2, are 
these branches. The oth
er branches are simple 
resistance, which may be 
made to prod uce balance 
when a constant current 
is flowing. G is the gal
vanometer or othe!' re
cei ving instrumen t. The 
current ent€ ling at C di
vides between the resis
tance and the prim ary 
wire. The increase of the 
current through the pri
mary wire, A. not only 
induces a current in B, 
the se condary wire, in the 
direction shown by the 
lower arrow, but also 
causes a self-induced cur
rent to fl,>w in  the direc
tion of the upper arrow j again, the increase of the cur
rent through B not only causes a.n induced current in A, in 
the uirection of the up per arro w, but also causes a self-induced 
current to flow in the direction of the lower arrow. During 
tbe decrease of the cable current, the dirtction oUhe induced 

* Paper rean before the British ASSOCiation, at Belfast, Ireland, by G.K. 
Winter. 

rents which accompany magnetic storms .  In the way in 
which cablel!! are usually worked at present, th e sending end 
of the cable is either connected directly or through a 
small battery to earth, while the other end is insulated by 
the condenser. In this way the cable is, at the receivin g 
end, submitted to the greatest strain possible. On some 
lines, however, the cable is kept completely insulated be
tween two condensers, one at each end. It is not difficult to 
show thllot at each end of an insulated conductor, the electric 
strain (if we may so call it) between the conductor and the 
earth, produced by earth currents, would be j ust half that 
which would be produced at an insulated end when the oth
er end is joined to earth. When using the induction coil, or 
my modification of it, as a receiving apparatus instead of the 
con denser, the cable is joined to earth at each end through a 
mod'erate resistance, and is therefore nearly in its safest 
possible state. 

• ••• • 
Isaac Craig Buckhout. 

Mr. Isaac Craig Buckhout, chief engineer of the New York 
and Harlem Railroad, and chief of the Board of Engilll 'ers 
of the Fourth Avenue Improvement , died at his Jesidence in 
White Plains, N. A. , Septem ber 27, in the forty. fourth 
year of his age. Among his principal engineering works 
were the Grand Central depot, and that portion of the Un , 
der'grou�d Railway sy stem of this city extending along 
Fourth avenue from the Grand Central Depot, at 42nd street 
to Harlem river,4l miles, now nearly completed. To his ar
duous labors in connecUon with this great work is attributed 
the illness which has unfortunately resulted in his prema
ture decease. 

• ••• • 
Two Wrinkles. 

Very often a screw hole gets BO worn that the Ilcrew will 
not stay in. Where glue is handy,  the regular carpenter 
makes the hole larg!'r and glues in a large plug, making a 
nest for an entirely new hole. But this is not al ways the case, 
and people without tools, a.nd in an emergency, often have 
to fix the thing at once. Generally leather iB used, but this 
is so hard that it doell not hold wen. The best of all things 
is to cut narrow strips of cork, and fill the hole completely. 
Then force the screw in. This will make as tight a job as 
if driven into an entirely new hole. 

Another hint of  a similar character may be useful. One 
often desires to put a staple into a block o f  stone. The hole 
is made, the staple inserted, and lead melted and run in. 
But unlesll the hole is made with the bottom larger than the 
top, the lead will in time work out, if there is mucu jar or side 
strain on the iron. Besides, the lead itself ill liable to some 

and the trough is afterwards half filled with ordinary wa-
ter. 

' 

A grliduated tube, F, is fined with water, the thumb 
placed on the open end, and the tube then inverted in the 
trough. The glass rod is then pulled out, and the gradua
ted tube slipped over the mouth of the bulb tube. 

The reaction commences immediately, and a torrent of gas 
rises into the measuring tube. To prevent any of the gas 
being force1 out by the reaction, the upper part of the bulb 
tube is slightly narrowed, so that the gas is directed to the 
center of the tube. With the strength of hypobromite so
l ution which we suggest, the reaclion is complete in the 
cold in about ten or fifteen minutes ;  but in order to expe
dite it, the bulb is slightly warmed. This causes the mixing 
to take place more rapidly, and the reaction is then com
plete in five minutes. The reaction will be rapid and com
plete only when there is considerable excess of the hypobro
mite present. After the reaction the liquid should still have 
the characteristic color of the h!pobromite solution. 

The measuring tube is graduated sO that the amount of 
gas read off expresses at once what may be called the per
centage amount of urea in the urine experimented upon. 

that is ,  the number of 
grains in 6 cubic inch

1-
:J,' 1ft: _ _ _ _ _  _ 

//. 1'1 _ _ _ _ _ _ _  _ 

I 
1 I I 
1-i� 
i 
L _ _ _ _ _ _ _ _ _  _ 

2oif� I I(: H £ S .  

r 
es, 0 '3 cubic inch be-
ing the quantity of 
urine taken in each 
case. 

Three tenths of a 
cubic inch of a 2 per 
cent standard solution 
of urea. gave, without 
correction : 2 25, 2 '22, 
2 '22, 2 23,  2 '215, 2 25, 
2'22. 2 215, 2 22, 2 '226, 
2 215, 2 225, 2 225, 
2 '22, �howing a mean 
of 2'225 cub'c inches. 

If·  the urea had giv
en off the whole of its 
nitrogen, we ought to 
have obtained 2 '232 
cubic inches. Even 
under these circum

stances tie difference between these two numbPrs represents 
only 0 001.078 of a grain of urea. And even this error may 
be obviated by taking 2 '225 cubic inches, as the basis for 
the graduation of the measuring tube,instead of 2 '24. The 
presence 'of sugar in the urine ,does not affect t.he reaction 
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THE PACIFIC OCEAN TELEGRAPH. 

The latest advices from the Tuscarora and the party en
gaged in survl'ying the bed of the Pacific ocean, to find a 
suitable route for the cable, report progress from Yokohama, 
Japan, along the shores of the Kurile Islands and of some 
o f  the Aleutian group, and thence across the Kamchatka 
Sea. ., For 1 , 000 miles from Yokohama," says a corrrespond
ent of the Tribune, from which j ournal we take the illustra 
tive diagram, " the depths ranged from 300 to 2,270 fathoms. 
The grijatest slope within the distance is from lat. 400 01'  

J titutifit �tutritau. 
from the stern of the vessel, the weight of which the cable 
may be of insufficient strength to sus tain, even if at the 
time the most favora.ble weather prevails . To 8um it all up, 
the most obvious advantages in favor of the northern route 
are the smaller amount of cable required, and its being 
mostly within our own possessions . 

We arrived at Ounalask'l on July 29 ; everything most sat 
isfactory to date, as fa.r as the accomplishment of our work 
is concerned. A line will next be run biLck to Tanaga island 
outside, or to the southward of the islands ; then from here 
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ings have ta.nks into which the water is forced by hand or 
steam power ; and some of them have machines like those 
of Whitehurst, which are set in action every time water is 
drawn and shut off in the lower stories . 

In 1796, Montgolfier, whose connection with the invention 
of balloons is well known, contrived an automatic machine 
for performing continual ly the work that Whitehurst';! ma
chine had done when controlled by hand. The Montgolfier 
ram, as at first constructed, is shown in Fig. 1 ;  and Fig. 2 
represents another form of the machine, embodying the �ame 

N. , long. 1420 57' E. , to lat. 
410 09' N" long. 1440 01' E., 
being 161 feet to the mile. From 
lat. 470 44' N., long. 1540 15' 
E" the depth gradually increas
ed to 3,754 fathoms at position 
lat. 50" 19' ,  long. 1590 39', a 
distance of 260 miles,  giving a 
slope of about 60 feet. Just 
before enterin g the Aleutian 
group, a most remarkable de
pression was ascertained. It 
was in lat . 520 06' N. , long. 
171 0 15' E . ,  and its d epth wall 
4,037 fathoms (24 ,222 feet), 
whils the preceding and suc
ceeding casts, each only 29 miles 
distan t from this one, were in 
2 , 460 fathoms (14,760 feet) of 

'BEDc OF THE PACIFIC OCEAN ALONG THE TUSCARORA'S COURSE. 

principles, and somewhat easier 
to build. The two figures are 
lettered alike, so that a descrip . 
tion of the action of one will 
apply to the other. Water 
from a source higher than the 
ram flows through the pipe, A, 
and the discharge valve, B, be
ing open , runs to waste. Some 
resistance being offered to its 
pa�sage through the waste out
let, the water closes the valve, 
B ;  and its motioL lin this direc
tion being suddenly arrested , 
it has sufficient force to open 
the valves, D D, and rise some 
distance in the delivery pipe, 
F. When the force is expend -

water, which gave a slope of 326 feet to a mile, the greatest 
as yet found by us since our departure from San Francisco. 
From the posit ion of this great depth to one about three miles 
from the island of Atchka, lat. 5 1 0  58' N. , long. 1740 31' E . ,  
a distance of 125 miles , the water shoaled to 332 fathoms, 
bein g at the rate of 187 feet to a mile, and from that posi
tion to Tanaga Island the depth ranged from 200 to 1,800 
fatho m s , with but on e heavy slope of 250 feet between lat. 
510 08' N. , l;ng. 1780 35' W. ,  and lat. 5 1 0 28' N., long. 1770 
57' W. This is nearly as much as the greatest slope found 
between Honolulu and Yokohama. This route thus far is 
not impracticable, so far as the pl"teau goes. 

Ooze similar to that previously found, and grayish black 
sand, gravel, and lumps of lava, were found along the Ku
rile Islands, and grayish black sand, gravel, and sponge in 
the Aleutian group. After sighting the Agatton island, the 
line was run skirtin'g along the shores to the island of Tan
ago.. From this point it will be run to the northward, to the 
island of  Ounalaska.. 'rhe deductions from aerial tempera. 
tures in connection with currents, corroborate previous ob , 
servations upon the latter. In lat. 510 39' N. , the counter 
current which sets to the southward and westward along the 
shores of Kamchatka and the Kurile Islands, extend s to 
long. 1 640 E. , with a surface temperature o f  420 Fah. , from 
which point to long. 1 740 E . ,  in the same latitu de , there is 
th e  Kamchatka current, which is a branch of the Japan 
stream, setting up through Behring's Straits. This strea m 
has a surface temperature in this latHude of from 460 to 470 
Fah." 

As will be seen by the sectional view of the ocean bed, the 
course is along a ran ge of submarine mountains, which (in 
the Kurile and Aleutian Islands) occasionally rise above the 
surface of the water. The ocean currents are very numer
ous, and their tempera.tures vary widely. 

The Tuscarora completed this course, and put into Glory 
of RUBsia Ba.y, Tanaga, one of 

THE ALEUTIAN CHAIN OF ISLANDS. 

to where we left off last fall, and then to San Franclsr.o , 
where the work will be completed. " 

. .• � . .. ------------

THE HYDRAULIC RAM. 

Many of our readers, on shutting the cock in a water pipe 
where there was considerable preasure, must h ave observed 
that the sud den arrest of the motion of the water ca.used a 
shock,  � mlle:imBB produci lJ g'  sound a.nd jarring the pipe. 

Indeed, the water pipes in houses have often been burst by 
sud denly shutting off th6 water from a basin, and plumbers 
frequently provide against this accident by attachin g an air 
vessel to the pipe, nea.r oa.ch cock, so that the force of the 

During the sum mer months, which are suppoJied by the 
natives to be a delightful season of the year, the islands are 
continually vailed in obscurity by fogs ;  and, in approaching 
them, cautiously feeling the way, there is a danger presented 
by strong, treacherous currents, as well as lack of confidence 
as to their positions . During the nine winter months, or 

from September to June, the winds are extremely violent. 
" After having waited patiently for nearlY ,three days for a 
sufficiently clear day that would permit us, at even a ship's 
length, to Bee land, we, on the 19th, were fortunate in sight
ing the island of Tanaga. in the morning, and at 6 P. M . .. n· 
choring safely in 10 fathoms of water in Glory of RUBsia 
Bay, which is proposed as an intermediate station for the 
cable. At an elevation of 2,650 feet, but a .hort distance 
back from the beach, upon the mountain side, is a glacier of 
considerable extent, which was visited by several of our blow may not be suddenly arrested. Whitehurst, an En

officers. The short stay prevented any measurements of its g1ishman, contrived a machine, in 1772, for raisillg water by 

rate of movement . The soil is spongy, owing to continued utilizing its momentum when the discharge was suddenly 

fiampness, and of course destitute of trees or bushes, and in
habited solely by fowls of the air. There is here a 

FINGAL CAVE, 

with its basaltic columns, which is scientifically inter 
esting. But, taking everything into consideration, should 
this place be selected as an interm6diate station , the Gpera
tor whose headquarters it will be is not likely to refa.rd it 
as a paradise. Although the practicability of the no:thern 
route is beyond dispute, the labor, uncertainty of Il11CCeSS, 
and dangers involved, in even the passage of a steamer over 
the route just Ilounded by us, cause me to apprehend no 
small difficulty in an attempt to lay down a en bnarine 
cable. 

Then consider the exertion of dredging for a broken aLble in 
waters either clouded in a fog or beneath a gale, conpared 
with those to be experienced on the southern route. Again, stopped. Machines on a similar princ1ple are constrncted to
there is the submarine valley of over 4,000 fathoms depth day, for use in citi611 where the pressure in the mains is de
just to the southward of the Aleutian Islands, through which ficient. For instance, there are many buildings in the lower 
the cable will have to paes. In laying the cable here, at part of New York in which the pressure in the mains will 
least six and a half or seven . miles of it will be suspended not raise the water to the upper stories. Most of these build. 

ed, the va.lve, B, again open s .  
a n d  the former operation is repeated. It will b e  observed 
that, when the valve, B, closes, the air in C and E is com
prep�ed by the force of the water. When the force is ex
pended , tl}e air in C expands again, and pr.eeses back the 
water ill the pipe, A, so that the valve, B, can more readily 
open, and the air in E also expand s, forcing the water up 
the delivery pipe, F. Thus the air in C tend s to make the 
valv e, B, open more quickly than it other wise would ,  after 
the water has exerted its force in the pipe, F, and the air in 
E makes the delivery more rpgular and continuous. The air 
in these vessels is liable to diminish in quantity, since water 
absorbs it under pressure. The entering water brings some 
air along with it, to m ake up the defi ciency ; but as this sup
ply is frequently insufficient, a small air valve, G, openi ng 
inwards, is fitted, which admits air into the ram, whenever 
the pressure in the vessels falls belo w thr.t of the atmo 
sphere. A simpler and cheaper form of ram is shown in 
Fig. 4,  which is the kind generally built by pum p makers. 
It will be Been that it  h a,q no air vt'8sel fo r aiding the open 
ing o f  the waste valve, B ,  and no valve for supply ing any 
deficien cy of air in the chamber, E. It is freq uent.ly iouud 

necessary, for the successful operation of this form of ram, 
to make a small hole in the pipe, A, so that air will be drawn 
in by the running water. It would be easy to render the se 
rams more efficient by the addl.tion of a casting that would 
challge them into machines of the kind represented in Fig. 
2, as will be rendered plain by an inspection of Figs. 2 B nd 
3. The air valve, G, Figs . 1 and 2, it< so low down that if 
the ram should become submerged it would admit water. 
An improved ra.m, patented a few years ago in France, has 
the air valve elevated to a considerable distance so a s  to 
overcome this difficulty. 

The hvdraulic ram, or, rather, a modification of it, is also 
employ �d to dra.w water from lo wer points. This form of 
the machine is sketched in Fig. 4. The pipe, A, lead s to a 
source of supply higher than the ram, and connects with the 
place which is to be drained. The d istance from the end of 
the pipe, A, to the valve, D, must not be greater than the 
hight to which water will rise in a vacuum-that is to say, 
34 feet,-and for successful working, it should not exceed 26 
feet. The action of the machine is as follows : The valve, 
C, being open, water flows through the pipe, A ,  and is dis
charged at F. When sufficient velocity is acq uired ,  the 
va.lve, C, closes ; and the water continuing to flow through 
F, a vacuum is formed behind it, so that water is d rawn 
through the pipe, B, and valve, D, and discharged at F. 
Then the valve, C, aga.in opens, and the same cycle of ope
rations is repeated. E is an air chamber, aiding the conti
nuity of discharge, as in the former cases. 

The hydraulic ram finds various applications in industrial 
pursuits. It is largely employed for raising water into dwel
ling houses and farm yards. It was used at the Mont Cenis 
tunnel, working under a head of 85 feet, to compress air to 
five atmospheres for the purposes of ventilation and power. 
It will work under extremely 'low heads, and will raise water 
to almoet any desired hight, and, when properly propor
tioned, is reasonably efficient. The efficiency is not, how
ever, a matter of great importance in many casee. For in
stance, a man. may have a spring 04 a hillside, at consider-
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able distance from his hOV81'l, which is at a much higher ele. 
vation. The expense of pumping this water by steam power 
might be very great. But with the hydraulic ram, whose 
first cost is very slight, the on ' y considerable outlay will be 
for the delivery pipe ; and H the connections are properly 
made, no fnrther expense need be incurred,  

In setting a ram, if it is in a locality where the water in it  
would be frozen in winter if it were exposed, it should be 
carefully covered and protected ; and the same precautions 
should be observed w ith the pipes . 

To produce the best effect, the length of the pipe from the 
source of supply to the ram should be from 25 to 50 feet, for 
ordinary cases, with heads of from 8 to 15 feet ; and in gen

eral, it may be stated that the length of pipe should be about 
3 tim es the head. The hight to which the water is lifted 
should not exceed 15 times the head from the source of s up
ply to the ram. If the delivery pi pe is v S ' y  hDg, the head 
required, to overcome the frict i o D . shou' d  be e@ t im;t��d at 
so much additional head. T a e  di �mster of t1 e re ceivil'g 
pipe is ordinarily made from 2 to 3 l i m es t hlit ot the d el i v ·  
ery pipe. For the best effect., t ' , e  d i  ... m e � e r  o f  t h e  recei v 'ug 
pipe should be about To of th e h t a d  fro m t b e  e O 'lfce of BUD
ply to the tank ; but very mU lh amalltr di m euai ,ns  a re com
mODly adopted. 

Luge rams, under favorable d r Jum s ' at!ce�, give an effi
ciency of from 60  to  70  per c�n  t of th e p a w er o f  the wa�er ; 
but small machines, under ord in!tlY con d i ti0ll9, only util izfl 
from 40 to 50 per cent. An exam ple to i l ust c ate thfse  prin
ciples is appended. A hydraulic r a m , wo! kill g un d Fr a head 
of 10 feet, d�livers 5 U. S. gallot e of wa�tr p6r ru i nute to a 
hight, including the friction olt he pipe, of 100 f"et, and -100 
gallons run to waste in the saIDe ti me. "\Vbs t  is the effi
ciency of the ram ? A gallon of water weighs 8 '34 pounds, 
EO tha t the use ful work of the ram is the raising of  4 1 ' 7  
pound s 1 0 0  feet high i n  a minute, o r  i t  is 4, 170 foot pound�. 
The total work that could be realized from the water (105 
gltllons falling 10 leet in a minute) would be the raisiDg of 
875 7 pound s 10 feet high in a minute, or 8 .757 foot p ounds. 
Hence the per centage of e ffi ciency(wbich is found by multiply 

ing the actual work by 100, and dividiDg the product by the 
total work of which the water is cltpable)' is 47 6 + . 

A correspondent asks to what hight he can raise water 
with a ram, with a head of six feet, allowing lo of the water 
to run (0 waste ? Assum ing that the ram has an efficiency 
of 45 per cent, to find the ' hight of delivery : Mult iply the 
head by the effi cieD cy, and divide by tLe proportion of water 
raised. Thus : Head, 6, multiplied by effi ciency, 0'45, givfs 
a to tal of 2 '7. Divide this by proportion of water raised, 0 '1, 
and the hight in feet to which the water will be raised ie 27. 

Those of our readers who are using hydraulic rams m ay 
easily determine data by which they can calculate the effi
ciency. If aDY do so, we shall be pleased to receive the re
sults of their calculations. As many prefer to work exam
ples by algebra, the analytical expressions for the preceding 
rules are given below. Let h = hight above source of sup
ply to which water is raised ; H = hight of top of Bource of 
supply above waste outlet ; L = length of pipe from source 
of supply of ram to waste outlet, in feAt ; D = diameter of 
pipe, in feet ; W = pounds of water flowing per minute ; 
w = pounds of water lifted per minute. Let E = per centage 

of efficiency, L = about 3 H, D =�, and h not more than 

15 H ;  and for bast effect, E = from 60 to 70, under most 
favorable circumstances, from 40 to 50, ordinarily. Then 

100 X w x h 
E = ----

W x H  

Notes trom 'V ashington, D. C. 

'10 the Editor of the &ientiflc� American : 

As foreshadowed in your last, Commi.ssioner Leggett has 
resigned, and Mr. Tha Jher has been appointed in his place. 
This having made vacant the Assistant Commissionership, 
General Ellis Spear, of the Board of Examiner in Chief, 
has been appointed to this position, and his place is to be 
filied by the promotion of Maj or Hopkins, who now occu
pies the position of Examiner in IDterference cases. It was 
rumored that Commissioner Leggett's son-in· law, Mr. Sey
mour, was to be appointed Examiner of Interferences,but I 
believe it has finally been decided to have a competitive ex
amination for this office. 

The number of patents issued for the last three months 

has somewhat fallen off, the whole number, including re

issue s and designs, being 3,229, against 3,344 for the corres 
ponding term of last year. If the d3.i � n 3 aDd rei�sues are 
omitted,the numbers are, for the i 'tst tbra6 rn o D ' h, 2.8i9,and 
for the same months last year 3,06 l .  Th" n um o el 0 1  pat (mts 
issued during 1873 was 11,610, s n d  for t h e  (lI ll e  D e uths of  
the present year, 9,488, wh Ich 6 \10  1r �  & sligo) ,  t g M P ,  G Il  the 
whole, over the monthly aveH g 1 01 t t e  p r- c - o  IDg  y r ar.  

Congress at its last session, .. ltb o u £ u  n d llc ing  tlte.  army 

at large,did not reduce the sig e a\ se rv i :>. bu� pe r m i t�ed. i t  to 
retain its full complement of 430 m e n ,  a n d' ,  tJ give steady 
employment te this force, plO vid e :l  f or  the COj).tru� ' iou ot 
telegraph lines on our westerD fron tiel s U L Q er  the dirBc :iou 
of the Chief Signal Officer. One of  these l iiles b ' gins at  
Dennison, in Texas, and ends- at BlOwnsvi, le ,  in the same 

State, connecting a string of milita ry posts wi t.h the civilized 

world. Tha total length of this line is 1,250 miles, and it 

crosses the famous " Staked Plain " for hUD d r"ds of miles. 
The phin i3 utterly destitute of timber and w!!,tcr,and passes 

througu t h e  heart of the country which is now the seat of 
Indian hostilhie�, from which it will be seen that the diffi

culties to bi! overcome by the builders are of no ordinary 

magnitude. 

Another line, ordered to be built under the eame auspices, 
starts at Prescott, ArJzona Territory, and extends through 
Camp Verde to Camp Apache in the same territory, a dis
tance of about two hu ndred miles, connecting with the line 
built by the War Dilpa rtment last year from Prescott to San 
Ditlgo, which has been since transfarred to the Signal 
Office. 

Besides these lines, the Signal Officer has a line from the 
office in this city to Cape Hatteras, and another to Sandy 
Hook, Long Branch, and Barnegat, N. J. ; and the latter is 
being extended to Cape May. By this means a continuous 
line will run from Cape May to Sandy Hook, and the cau
tionary signals are to be so arranged that a vessel passing 
within sight of the coast can always have notice of an ap
proachiDg storm in time to run into the nearest harbor. A 
signal sta tion has recently been established on Thatcher'S 
Island, off Cape Ann, Mass. , connected by a cable with the 
mainland, one and a half miles distant. Further extensions 
of the service are contemplated as soon as Congress can be 
induced to make the necessary appropriations, and it is pro
bable that the entire Atlantic and lak � coasts of the United 
States will soon be protectEld by the telegraph, and in con
stant communication with this city. 

A commiasion has been appointed by the commandant of 
the navy yard to examine and test a new system of caulking 
boil�r seams, the invention of Mr. James Connery, chief of 
the boi}er tiepartment of the Baldwin Locomotive Works,to 
whom letters patent were granted therefor on May 12, last. 
The inv�ntion consists simply in using a caulkiDg tool having 
a convex end, which produces a smooth concave indentation 
in the edge of the overlapping plate, and avoids the danger, 
almost inseparable from the old fashioned tool, of making a 
groove or cut in the under plate, whereby its strength is 
much weakened, and a starting point formed which will 
readily rend upon any unusual pressure being brought to 
bear. 

Washington, D. C. OCCASIONAL . 
. t., . 

Lunar Acceleration : Its Cause. 

To the Editor of the Scientific American : 

As has been the case with other theorists and their theo
ries, so with me and mine. Few scientists have hitherto 
admitted the retrograde motion of the sun In apace, and one 
or two have even had courage enough to say : " It is not true," 

and so also with other of my theories. I make all objectors 
aDd obje�tions welcome of course. Candid, honest exchange 
and interchange of opinion is what this world needs ; and 
it seem8 to me that this is as powerful and potent a way 
as any to reach the truth. My object in writing this ar
ticle is not only to sho w your readers the fact that lunar ac
celeration i8 not of increased motion in the moon, as some 
eminent scientists }Jave supposed, and that it is owing to in
creased velocity in the sun ; but also to present a fresh, un· 
deniably demonstrative proof of solar retrograde motion. 
And as the subject, even to scientific men and great think
ers, is not so easily grasped and comprehended as many are 
apt to suppose, I will, with your permission and indulgence, 
thus simplify and explain it in as short and concise a manner 
as I can. 

Seated in imagination at the zenith, and looking down 

upon our solar system, we see it all in action as we see a 
working machine. And when we look .. upon the vast area of 
the Bolar orbit, and behold the sun, as it were, slowly tracing 

his retrograde way all round the ecliptic, on the border or 
periphery of his orbit, and liken it to a vast and by far the 

largest wheel in the celestial machine : and when we look 

upon the orbit of each planet, being likewise respectively a 
wheel, a wheel having its center in the sun, and the planet 

sitting on its (the wheel'S) periphery : and when we re

member that the motion of the great wheel is retrograde, 

and that of all the smaller wheels direct, and that every 

smaller wheel is carried gradually retrogressively by virtue of 
the mot.ion of the largest one : I say, when we see and re
member all this of our great solar planet-wheeled system, we 

cannot but see that every second, minute, or degree of space 
retrograded by the sun must yield correspondent phenomena 

to or upon every other wheel or planet. And 80 also the mo

tion of one planet or satellite around another must yield its 

phenomenon. Thus premised, I now proceed to show, from 

real astronomical data and discovery, that increased and in

creasing velocity of the sun is certainly the origin and all 

of so-called lunar acceleration . 
To begin : The data which astronomical writers give re

garding the motion of precession is substantially as follows :  
The stars appear to move directly (annually) about 50-1" , or 

about 1 ° in 71t years ; and the equinoctial points, of course, 
recede that much in the flame time. This recession of the 
equinoxes, verSU8 precession of the stars, is owing . to the 
retrograde motion of the sun ; and from the said motion 

comES, likewise, recession of eclipses ; for  eclipses, when we 
take them in cycles, do recede round the ecliptic as the equi
noxes do, and at the same exact rate too. At such a rate of 

motion, the sun would require some 25 800 years to move 

round the ecliptic or to complete his orbit ; and if his rate of 

m
'
otion was ever the same, there would be no acceleration, so

called in lunar motion. It is because this motion of the sun 

is ever on the increase that the phenomenon alluded to 

arises. 
As proof of the increase of solar motion, the writers alluded 

to tell us that precession is con1;!tantly increasing at such 

rate as amounts to 218 years less every noo or quarter revo

lution, and say that, o wing to the said increase, precession 

will complete a revolution in about 24. 992 years, instead o f  

the number of years above given. This increase, I claim, 

is the increase exactly of solar motion. And now I am 

going to show, not only that it produces lunar acceleration, 
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but also that its result is in absolute accordance with the dis
covery and deduction of some of the most profound astrono 
mers who ever lived. 

Halley and some other eminent astronomers found, when 
comparing the present time of eclipses with that given by 
the most celebrated of ancient Egyptian and Chaldean as . 
tronomers, that, to make both agree, it is necessary to allow 
a lunar acceleration per century of about 11 seconds. Thus, 
then. we have the amount of lunar acceleration per century, 
as set forth, and no doubt perfectly correctly, by the wisest 
and most able of past astronomers . See how our theory 
works hand to hand in the matter, and proves them correct. 

The increase of solar motion is equal to 218 years less 
every quarter or 90° of the orbit. The whole will be run in 
24. 992 years, thus : For the first quarter, 6,575 years ; fOl' 
the second or present quarter, 6,357 years ; for the third, 
6 ,139 years ; for the fourth, 5,921 years ; in all, 24,992 years. 
Taking the mathematical amouut of increase, or the 218 
years, out of the p ast 6, 575 years, we find that it  is almost 
1° for every 30°, 2°  in 60, and 3° in 90°, or about ;lo of the 
whole. We have therefore three degrees of solar retrograde 
advsnce, and of course three degrees of so-called lunar acce 
leration, since a point of time seven hundred years bey ond 
the birth of Adam, and of 51' 20" since the birth of Christ. 

Now as the earth in her diurnal motion moves through the 
whole 360° in 24 hours, through 90· in six hours, 3"  in twelve 
hours, Rnd through 51 '  26" in 3 minutes and 20 seconds ; it 
follows that since the year 1 (Christian era) the moon has 
accelerated the earth about three miDutes and twenty si.x 
seconds, ver8US the earth's retardation,which is equal to 51' 26" 
since the birth of Christ. Need I tell your readers that 
three minutes and twenty-six secondN, of lunar acceleration 
since the birth of Christ, is equal to 11 seconds per century ? 
That is j ust what i1 i8. Consequently the phenomenon of 
lun ar acceleration is not of the mOOD , nor in the moon, but 
of the Bun. It is not 'an acceleration of the lunar motion, 
but clearly and positively acceleration in the sun. 

Thus wise, accurate, and profound astronomy and despised 
rejected theory meet, kiss, and £<tIl into one. Yet, strange 
to say, the present learned astronomic world cannot see it. 
It must, though, no doubt, soon. JOHN HEPBURN. 

Gloucester, N. J. 

The Sczaroch. 

To the Editor of the Scientific American : 

The idea of making a projectile contain a part of the pow
der charge, aDd thus _causing two exploaions of the charge 
instead of one, originated with Mr. James Rose, of the Ash
ford Railway Works, in England, in the year 1854 Dra w
ings were mltde and submitted by him to several promiDent 
English engineers, and to at least one government, in that 
year. There are several eng ineers in this city to whom I 
have, during the last five or six years, shown sketches of 
such projectiles. JOSHUA ROSE. 

279 West 12th street, New York city. 

Stevens Institute of Technology. 

The Stevens Institute of Technology has commenced its 
third college year with a new class of over fifty in number 
-double the number that it was originally proposed to 
admit as a maximum. The large space necessarily devoted 
to its laboratories, workshops, and drawing rooms compels 
this restriction of numbers. The aim must consequently be 
to educate a limited number of young men of more than 
average ability, keepiBg the standard so high that the quali 
ty of educated material given to the engineering profession 
by that college may compensate for the comparatively small 
number of its graduates . 

The indications are that the authorities will soon be com
pelled to raise both the requirements prescribed for candi
dates for admission and the charges for tuition . 

No student of good habits, of intelligence aDd high general 
character, and capable of taking a high position in this class 

has ever yet been denied instruction because of poverty,and 
it is not probable that this generous policy of the trust ees 
of Mr. Stevens' noble bequest will be changed; 

The museum, the mechanic&l laboratory, the collections in 
the department of engineering and other cabinets, are con
tinually receiving important additions, principally from our 
m02t successful and most intelligent manufacturers. Such 
conlrihutions are of most practical value, and must aid the 
Faculty in their work in a very important degree. 

• • • • • 
The Saw Premium at the CinCinnati Exhibition. 

The prize offered for the best circular saw at the Cincin
nati fair, $100 in gold, was awarded to Messrs. Emerson, 
Ford . & Co. , of Beaver Falls, Pa. There were nine contest
ants,and the work done by each saw was remarkable for ex
cellence and rapidity. A Cincinn ati contemporary says that 
?d:es�n Emerson & Co. 's  solid tooth saw, " when it struck 
the test log, showed its  real metal. It took in the situation 
most heautifully, making the sparks fly gaily at every en
trl'.nce into the tough poplar, but was steady aDd kept right 
down to actual work all the time, making sixteen good 
boarde, 10x20, in two minutes and forty-four seconds, on 3t 
inches feed, and coming out cool as  a cucumber. The oak 
log W8S then placed upon the carriage, and the saw proved 
that its appetite had m6l:ely been sharpened by the poplar. 
It cut ;welve o uk boards, 12xi5, in one minute and forty
three seconds, all No 1. lumber. This is the crowning feat 
of the test so far. " 

Mes81's. Emerson, Ford, & Co. were also awarded the 
BiL�.er medal for the best saw exhibited. 

• • • • • 
GER!l:AN SILVER FOR CASTING,-COPP 3f, 50 lbs. ; zln�, 20 

lba. ; nickel, hest pulverized, 25 lbs. 

© 1874 SCIENTIFIC AMERICAN, INC.
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l"RACTICAL MECHANISM. 

NmuiEB Xl. 

BY JOBHU ... BOSll. 

LATHE WORK. 

The centers of a lathe should be turned both to an equal 
tapIr, a ga.ge being used for the purpose. The running cen
ter should be tempered to a blue and the standing center to a 
brown color. If the holes in the headstock or tailstock of 

the lathe into which the centers fit are out of true,as is some
times the case,a center punch mark should be made upon the 
diameter of the exposed part of the center,and another upon 
the end face of the spindle, and the center always placed so 
that the two" center pops" are opposite to each other; thus 
the centers will run true. whether the tap. holes hltO which 
they fit are true or not. 

After the centers are hardened, care should be taken to 
properly clean their taper parts so that there may be no dirt 
or grit upon them to cause them to run out of true. If the 
running center is removed from the headstock, as is some
times necessary in boring and for other purposes, the hole 
into which the-center fits should be plugged with a piece of 
waste or rag to prevent it from becoming filled, or partly so, 

with shavings. 
Plain work that is not easy to handle may be marked oft' 

for the center punch by a pair of compass callipers, and light 
work as follows: Place upon a planed surface a pair of paral
lei strips or pieces, one being under one end, the other under 
the other end, of the work; then set the point of the scribing 
blo ck scriber as near the center of the work as the eye can 
determine, and draw a line across the end of the work; then 
turn the la.tter upside down and ma.rk another liI/8 across 
its end; the work must then be turned a quarter revolution, 
so that the next line marked by the scriber will be at about 
right angles to the two lines already drawn, whioh being 
done and the line drawn, the work must again be turned 
upside down'and the final Hne drawn, when the end of the 
work will be marked as shown in Fig. R, an illustration 

quite true, the center gradually moves over to the lowest 
aide, as explained by Fig. 41, a being a sectiou of the work, 

B the dead or standing cen
ter of the lathe, C, the high, 
and D, the low, part of the 
end of the work; to the latter 
the center gradually moves. 
All work which requires to 
be turned at both ends (and 
hence must be turned or 
placed end for end in the 
lathe) should be roughed out 

(that is, cut down to nearly the required size) all over before 
any part of it is finished, or, when turned end for end in the 
lathe, the part :fillt turned up will run out of true with the 
part last turned up, though the lathe centers may be correct 
ly placed. This may be caused by the centers of the work 
moving a little as they come to their bearings on the lathe 
centers, or in consequence of. breaking the skin of the work ; 
for nearly all work alters in form as ita outside skin is re
moved, especially work in cast iron. 

Lathe work requiring to be very finely fiuished and highly 
polished should be cut as smoothly as it can be by the tool, 
so as to leave as little as possible for the file to do, because a 
file used on lathe work cuts the softer parts of the metal 
more rapidly than it does the harder parts, and hence makes 
the (work out of true. The file should therefore only be re
quired to take oft' the fine marks left by the tool,aud should 
be a dead s"inooth, used with chalk, applied in the same 
manner as already described for vise work. The emery 
cloth or paper should be moved rapidly back and forth so 
that the emery marks cross each other, which will remove 
the file marks quickly. Use finer emery paper as the finish
iog prog!esses, and conclude with the most worn of the 

finest emery used, moviug it along the work very slowly 
and pressing it very lightly. The grades of emery paper 

should be the same as those given for vise work; and a finish 

and polish so fine may be given that it cannot be discerned 
whether the work was fiuished end wiae or in the direction of 
its circumference. For finishing the faces of lathe work (in 
which case a file cannot be employed),the tool marka may be 
taken out by using grain emery applied with oil to the end 

of a wooden lever,fastening a tool or piece of iron iu the tool 
post as a fulcrum for the lever. In this case, however, the 
lever must be kept continually moving, from the center of 
the work towards tae periphery and 'Dice 'l)e'l"8o" 110 that the 
emery marks crosll each other; then when the tool marks 
are erased, emery paper (of finer and finer grade, as the fin-

f d vi f 
• f d • cr·bed in ishinO' progresses) may be used, concluding as before with o an en ew 0 a piece 0 roun Iron so s I , '" 

h· h h t f th 11 f d by the the most worn of the finest ,emery paper used and moving w IC case t e cen er 0 e sma squllre orme 
lines around the center o1the work will be the center of the it slowly. The reason of the necessity of keeping the lever 
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the taper of these sides should be more acute than is the 
taper of the lathe center, so that the center cut in tae work 
by the s.quare center shall not bear upon the point of the lathe 
center, and cause it to run, in time, out of 1rue. The square 
center should be hardened to a straw color,8nd may then be 
used to simply countersink centers which have been center. 
drilled,in which case it is put into'the cenler hole of the head 
of the lathe and revolved at a high speed by the lathe) while 
the work is forced 'ollp to it by winding cut the back center, 
the work being between the two centers. To center work 
very truly, it is employed as follows: 1'he square center is 
put in the tailstock spindle of the lathe,in the same way as 
the ordinary center is placed, the work having a dog or 
driver placed on it, as if the intention yere to turn the work; 
it must then be placed in the lathe betveen the centers. A 
piece of iron or steel, having a hollow )r :fiat end (as, for in
stance, the butt end of a tool) must th3n be fastened in the 
tool post of the lathe; then the lathe Day be started and the 
tool end wound against the end of tl:e work (close to the 
square center) until it touches it and :orces it to run truly, 
in which position the tool end is left, "'hile the square center 
is fed up and into the work until the latter is true, when the 
operation will be completed. Before any turning is done 
to the diameter of any lathe work which runs between the 
centers, the ends of such work should1be made true; because 
If there be a projecting part on the end,or if the latter is not 

them areinished,when, the whole of them may be finished, 
to the req uisite sizes and thicknesses. The eccentric must then 
be turned about and held to the chuckplate by a plate or plates 
clamping the hub or boss only, the diameter of the eccen
tric being set true to the lines marked to set it by; then the 
diameter of the eccentric may be turned to fit the strap, 
the latter having been taken apart for that purpose. The 
reason for turning the strap before the eccentric ill turned 
is (ad may be inferred by the above) that the strap can be 
fitted to the eccentric while the latter is in the lathe, wherea. 
the eccentric cannot be got into the strap while the strap is 
in the lathe. The strap should have a piece of thin sheet 
tin placed between the joint of the two halves before it is 
turned out, which tin should be taken out when the turning 
is completed, and the strap bolted together again. The size 
for the eccentric will then be from crown to crown of each 
half of tll.e strap. 

The object of inserting the tin is to make each half of the 
eccentric bed well upon the crown, and to prevent it from 
bearing too hard upon the points, as all straps do if the 
joint is not kept a little apart dllling the boring process. If 
the eccentric is already tumed, an allowance may be made 
for the thickness of the sheet tin between the strap joint by 
placing a piece of the same tin beneath one of the calliper 
points wben gaging the eccentric to take the size for the 

strap. 
Eccen\riea having a proportionally large amount of throw 

upon them are sometimes difficult to hold firmly, while 
their outside diameters are being turned to fit the strap, be
cause ths hub which is bolted against the face plate is So far 
from the center of the work that, when the tool is cutting 

26r 

on the Bide of the eccentric opposite to the hub, the force of 
the cut is at a oonsiderable leverage to the plates clamping 
the eccentrics; and the latter are, in consequence, very apt to 
move if a heavy cut is taken by the tool. Such an eccentric 
however, usually lias open spaees in its throw, which spaces 
are placed there to lighten it; the method of chucking may, 
under such circnmstances, be varied as follows : The out. 
side diameter of the eccentrie may be gripped by the dog 
chuck, if the dogs of the chuck project far enough out to 
reach it (otherwise the dogs may grip the hub of tbe eccen. 
tric), while the hole is bored and the plain face of the eccen. 
tric turned. The eccentric must then be reversed in the 
lathe, and the hub and the face on that side must be turned . 
Then the plain face of the eccentric must be bolted to the 
face plate by plates placed lI,crOI!lS the spaces which are made 
to lighten the eccentric, and by a plate aClOSS the face of the 
hub. The eccentric being set true to the lines may then be 
turned on its outside diameter to fit the strap; to facilitate 
which fitting, thin parallel strips may be placed between the 
face plate and the plain face of the eccentric at tids last 
chucking. It will be observed that, in either method of 
chucking, the outside diameter of the eccentric (tbat is to 
say, the part on which the strap fits) is turned with the face 
which was turned at the same chucking at which the hole 
was bored, clamped to the faee plate. In cases where a 
number of eccentrics having the same size of bore and the 
same amount of throw are turned, therQ may be fi tted to 
the face plate of the lathe a disk of sufficient diameter to fit 
the kole of the eccentric, said disk baing fastened to the face 
plate at the required distance from the center of the lathe to 
give the necessary amount of throw to the eccentric. The 
best method of fastening such a disk to the face plate is to 
provide it with a plain pin turned true with the disk, and 
let it fit a hole (bored in the face plate to receive it) suffi
ciently tightly to be just able to be ,aken in and out by the 
hand, the pin being provided with a screw at the end so that 
it can be screwed tight, by a nut, to the face plate. The last 
chucking of the eccentric is then performed by placing the 
hole of the eccentric on the disk, which will ensura the cor. 
rectness of the thro w without the aid of any lines on the 
eccentric which ma.y be set as true as the d iameter of the 
casting will permit, and then turned to fit the strap. A 
similar disk, used in the same manner, may be employed on 
cranks, to ensure exactness in t.heir throw. 

••••• 

NeW' Spectroscope. 
The instrument is the invention of Professor A. K. Eaton, 

of Brooklyn, N. Y., and is by himself named" a direct. 
vision spectroscope." n consists of a thick plate of glass 
with parallel sides, united to one of the fares of an ordinary 
blsulphide of carbon prism, or a prism of dense flint glass. 
According to the amount of dispersion desired, the light is 
ma.de to enter either on the end of the glass plate, or on the 
opposite face of the bisulphide prism. The results obtained 
from this instrument are as follows : The dispersion of this 
compound prism is nearly four times greater than tbat of 
the ordinary 60° prism. The mean emergent ray is practi
cally parallel to the incident ray. It d oes not deflect the 
ray from its original path. Many Fraunhofer lines are 
visible by this prism with the nake� eye, while with the ob. 
ser ving telescope all the prominent lines !LIe clearly re
versed, without the use of the slit or collimeter, by merely 
throwing a strong beam of light by means of a mirror. 

When the ullual appliances of slit - colIimeter and telescope 
are employed, it widely resolves the D line, and shows 
the nickel line between these two lines-a result claimed 
as the best obtained by a four prism instrument of Brown
ing. 

n is stated that a simple bisulphide prism in tbis instru 
ment gives a dispersion of 40° between the Band Glines; 
when it is used for proj<lctioD,it gives a spectrum 8 feet long 
at a distance of 10 feet from the screen, enabling 100 dark 
lines to be counted. 

It is evident, therefore, that this prism promiiles to become 
a most valuable instrument for projection in the lecture 
room, while either solar, electric, or oxyhydrogen illumina
tion may be employed, having the great advantage of sim. 
plicity of adjustment, since it avoids the necessity of turn
ing the lantern after the slit baa been focussed on the screen. 

••••• 

The Louse a Substitute Cor the Compass. 
The Great Dismal Swamp is partly in North Carolina and 

partly in Virginia. It is 40 miles long and 15 to 20 miles 
wide. Professor Webster, at the late meeting olthe Ameri. 
can Association, told tht> story of a parly that divided in the 
swamp, one portion of the party having no compass. The 
latter portion of the party was lost, and after long wander
ing found their way out by a singular expedient. They 
made use of the insect for which fine tooth combs were in
vented. Putting the insect on a fiat piece of wooel, JLDd 
leaving it to its own devices , it invariably began to move in 
a certain direction. This direction was followed out by the 
rarty, and they were thullied out to the northwllrd. It iil 
supposed that this instinctive movement of the insect is due 
to its seeking the way toward the greatest light. 

• ·el. 

EXTENSION OF UNDERGROUND RAILWAYS IN LONDON.
At the enormous �Qst of $12,500,000, the Metropolitan Inner 
Circle Railway Company is busily engaged in carrying out 
its plans. In add ition to the construction of lines, stations, 

. etc., this company is compelled to make an entirely new 
street, from Fenchurch street to King WillIam street, and 
also to widen the streets right and left which branch there. 
fJom. The importance attached to this enterprize may be 
gathered from the fact that the Metropolitan Board of Works 
and the corporation of tbe City of London have subscribed 
the sum of $2,500,000. 

© 1874 SCIENTIFIC AMERICAN, INC.



262 
IMP R OVED AIR SPRING FORGE H �MMER. 

The ann«xed .ng ·-avinga re pre�ent the spring forge ham
m.r o f  Mr. H l tehki.s, in wbich air is used as the ela�tic 
medium, and the principle of which hag. alrea dy been ap 
pJied, durin g the p ast  fi fteen years, to a wide range of pur
p08e� ; and it is  capable of still further extension. Such 
hammers can be made of n early aay weight, the heaviest 
being suited fnr use on heavy forgings , for ore crushing, and 
similar d uty ; and small ones are employed for planishing 
metal surfaces and forging spectacle bows, 
corkscrews, an d other fine work. An'ltber and 
a curious use for the invention is its application 
in a water engine for blowing organ bel1ow� : 
the escape holes in the cylinder being useful in 
overcoming the d ead cen tHl', on whieh the pis-
ton would ord inarily remalD ,  causing a tremu-
lous effect on the �ound B  issuing from the 
pipes. Five hund red of theee hammers, of 
various sizes, are now doiDg good work in all 
parts of the country. The inventor states that 
a 40 lbs. hammer will draw a three inch bar 
three feet at ODe beat. 

By the construction , as shown in the engra
vings, the cylinder and hammer move in verti
cal slides ; each blow is fquarf>, and die work 
can be forged with tbe  gre9.test nicety as well 
as ra pidity ; the num bel' ll)1d force of the blows 
can be varied at wLl by the operator, and the 
machin9, it is claimed, rE quires less power than 
any other hammer giving the same blow. The 
air is  compressed by the piston, B, in the cy lin
der, A, the fit being airt ight, as shown in Fig. 
2. The slides, C, keep the cylinder and piston 
vertieal , and the mot ion of the latter is effected 
by the rotation of t b e  crank disk, E, d riven by 
belting, and operating the connecting rod, D. 
The holes, F, in tIie cylinder, A, allo w free in
gress of air, thus insuring a perfect cu�hion at 
each s troke. G is the anvil , which, being mo
vable, can be readily changed to BUit aDY work 
for which the machine is used .  A guide'p ulley , 
opera'.ed by the treadle, Vor tightening the belt 
into action is also provided. 

'fhe claims cover the use of an interposed 
sp�ing cuahion of air, rubber, or metal, and an 
actuating mechanil'm baving a definite recipro
cating motion. A considerable reduction in 
the expHnse  of these machines has lately been 
effected by ca�ting the whole frame in one piece, 
as shown in .Fig. 1. 

For further particulars, address Messrs. D. 
Frisbie & Co. , maunfacturers of the machine, 
26 and 28 Grand street, New Haven, Conn. 

• ••• • 
A NE W BOILER COVERIN G. 

A new boiler covering, the construction and mode of ap
plication of which is repre sented in the accompanying en
gra ving, was patented July 21, 1874, through the Scientific 
American Patent Agency, by Messrs. Alonzo Irons and Lew
is Clayton, of N. W. corner of 13th street and Washington 
avenue, t'hiladelphia, Pa. A web of coarse wire cloth, A, 
is povided with a number of short studs, B, secured to it by 

washerd, C, to fore an inside fastening and to prevent the 
swe&tiug of the boiler, when cold , from loosening the ce
ment. To this fabric is applied a non-conducting compound, 
D, and the whole is supported at a short distance from the 
boiler. This affords an air space between the casing and 
boiler, which not only largely aids in retaining the heat in 
the latter, but also prevents cracking or breaking, as might 
be the case were the covering placed directly in contact with 
the generator, and so subject to the contraction and expan 
sion of the boiler shell. In practice the wire cloth is first 
fitted to the boiler, and the non-conducting compound sub
sequently applied in a plastic state. 

For further particulars address the inventors as above. 

J citufifit �mtdtan� [OCTOBER 24, 1 874. 
Soda Hail stones. ' 1  The .. ··erman Navy, 

On tbe 9th of June of this  y"ar, a great hailstorm was ex· The Friedrich der Grosse, which bas just been launched 
perienced at Eliz �.b"th, N.  J ; and of the many hai1stone� is the seventh jron -�ased frigate of the German n avy, a t. d  
which fell on the occasion, t wo have s o  peculiar a history ap the eighth bei ng expected t o  leave the stocks early next 
to deserve especial mention. One of them, when fo und summer, the autumn of 1875. or, at the very latest, the 
" appeared to be a mass of ice, but as the ice melted away. spring of 1876, will see a rather formidable �qu9.dr()n a@sem
there remained a clear crystal of this salt "-meaning the bled off the Oldenburg coast. By that time Germany will 
salt referred to in the analysis stated below-H which, in be mistress of eight iron-cased frigates, carrying 92 guns 
drying, became pulverulent on the s urface, and IinaJly broke of the very heaviest caliber (mostly 400 and 500 pouuders), 

Rnd. 8 '  t in motion by engines with a total of 
48,500 horae power. In addition to these first-l'iy. 1 class ships there are three more ironclad s  of 
minor proportions, making up together 1 5  
heavli guns and 5 400 horse power. T welve 
corvettes (the t welfth will be ready next year), 
with 168 heavy guns and 18, GOO horae power, 
attended by 24 gun boats, mustering 59 guns 
and 8,850 horse power, complete the fightin g 
array of the youthful but aspiri Pg  fleet. Of 
the corvettes some have 20, otht)rs 1 0  Or 15 
guns, 3 of the number carrying. only 5, with 
engines of above 2 000 horse power, being in
tended to act on the Alabama plan in far-off 
seas. The names of these peculiar vessels, 
which will probably be heard of in the next 
war, whenever that may be, are Ariad ne, Lou
isa, and Freya, the last being yet on the stocks. 
The whole German n avy, including, beside the 
above, 3 sailing frigates and 3 eailing brigs, 
already numbers 55 ships, 425 guns, 73,768 
tuns, and 84 770 horse power. About 4,000 
sailors, with 1 ,000 marines, 500 artillerymen, 
and officers in proportion, were this y�ar re
ported in the Blue Books. Next year will wit 
ness an increase of about 2,000, in conseq uence 
of the new ironclads being equipped for active 
service. 

Europe at this moment has 142 ironclads fit 
t ... be placed in line of battle. Of these Eng
land owns 38 ; France, 28 ; Austria, RUBsia, 
Italy, and TurkpY, 15 each ; Gel'llllIDY, 8 ;  Spain, 
7 ;  Denmark, 3 ;  Greece, 2. The tunnage of 
the German ships and the size of their guns 
are, however, flO uncommonly great that, al
though few !n number, they are supposed to 
be more than a match for any navy, those of 
England, Russia, and France exc�pted. 

.. - .  
DOUGH KNEADER AND CUT TER. 

HOTCHKISS' AIR SPRING HAMMER. 

Another ingenious a evice for ligatening 
" woman's labor,"-this time in the kitchen. 
Our engraving represents an invention which 
is a dough kneader, a cutter, a scraper, and a 

rolling pin, all in one,-which abolishes the use, first of the 
bare fists ; second, of an inverted spice box, or whatever el&e 
may be the favorite implement for molding cookies, cakes,  
or crackers ; third, of the table knife blad e ;  and , fourth, of 

the time-honored and cumbrous wooden roller. Besides it 
saves stepe, in having the three last mentioned implements 
always conveniently at hand, and economizes one's s tock of 
patience in that rather tedious though not to be neglected 
operation of kneading the dough. 

up. It was taken from the ground by a neighbor, Mr. Jamps 
H. Hooley, and the facts ar3 attested by a score of witnesses." 

The above extract is contained in a letter fron: Mr. Jacob 
M. Clark to  Professor Thurston. The letter, together with 
the solid residue said to have been left by the hailstone on 
evaporation , was placed in the bands of Professor Leed s, of 
the STEVENS INSTITUTE OF TECHNOLOGY, who fonnd that 
it consisted of water 14'50, sod a  49 4 1 ,  carbonic acid 35 '07, 
loss,  1 '02, in 100 parts, w bich is carbonate of soda. 

A subSEquent letter alludes to the experience of another 
observer, who H picked up a singularly large, clean hail stone 
an d placed it in the mouth ; but it proved so intensely bitter 
that it was thrown away at once. " 

It is easy to discredit these curiOU!!l observations by the 
supposition that the hailstones fell upon, or were preserved 
in, ve�sel B containing carbonate of soda ; but if the observa 
tiona and statements of credible witnesses are to be acc�pted, 
it mtl�t be put on record that hailstones containing carbonate 
of Boda actually fell at the time and place indicated. 

. �.I .  
J.  C. B., JR. , writes from Berlin, Germany : " The good 

the SCIENTIFIC AMERICAN haa done the world is not to be 

The device is made of tin, suitably strengthened inside. 
The forward U shape,d portion constitutes the kneader. 
When this is in use, tho palm of one hand is rested on the 
part, A, the fingers being placed in the curved handle, B, ao 
that a secure hold is thus obtained. To gain greater power, 
the other hand is applied to the curved upper end, C, the 

edge of wbich port on, sharpened, forms the scraper for 
gathering the dough or dividing the Bame, as req uired. At 
D is the roller, the shaft of which entHs apertures in the 
body, and is secured by pins so as to allow of ready d etack
ing. Lastly, the dough cutters, E, of different shapes, are 
applied by central tubes to sockets at both sid es of the body,  
and may be  used with:the latter as a handle, or be removed 
and used separately . 

. 

Patented through tle Scientific American Patent Agency, 
April 21, 1874, by Mr. Frank Miickli. For particulars rela 
tive to sale of the patent, address the present owner of the 
sRme, Mr. Valentine L)rra, Galveston, Texas. 

. .. , .  
estimated in dollars and cents. One must go early to the A GOOD BRITANNIA METAL.-Tin, 150 lbs. ; copper,3 " lbs. 
library here to find the SCIENTIFIC AMERICAN. "  antimony, 10 lbs. 

' 
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T HE CULT.IVATION OF T HE VICTORIA REGIA. 

The Eoglish Garden gives the following description af  the 
cu:tivat iou of the wat,;r li ly o f  the AmQz�ns, known as the 
Vic/,oria R'gia : T ue indoor culture of this plant is very 
simple. Although not n8.tU1�ally an annual , it flo wers much 
better when treated as one, seedlings being rahed every 
winter. These are simply planted out, in the s pring, on a 
mound of ricbly manured compost, the tem perature of the 
�urrounding water being bpt as near 800 Fall. as possible, 
by means of hot  water pipes 
which are conducted round the 
bottom of the tank. In order 
to keep the water fresh and 
sweet, som e system must be 
adopted to secure circulation, 
and th is m ay b" obtained by 
having W'lter constantly flow· 
ing into' the tank on one sid e 
with an outlet ot th e o ther. 
Some cultivators employ a 
small over,hot wheel , whi ch is 
turned hy the iJ,flowing water, 
and at the same time keeps the 
whole body of the water in con· 
stant motion . This appliance 
is, however, not absolutely ne· 
cessary, as the inlet and outlet 
pipes, with a constant supply 
of fre"h wl!.ter, are aU that are 
requi site to insure success. 
There are, however, many situ. 
ations out of doors in which 
this plant will not only make a 
luxuriant growth, but produc" 
flowers during the summer 
months. It has already flow· 
ered at a..everal places in En 
gland ,  where tanks have been formed to receive the con· 
densed s team from the engines of water works or manufac· 
tories, and in favorable situations lik� these it deserves a fair 
trial. The main elements of. success consist in having a 
strong, healthy, well established plant ready for planting 
out in the latter end of May or beginning of June ; and in 
order to prevent the growth being checked, it would be ad· 
vi8able to have the young specimen planted in a coarse bas. 
ket of wickerwork, using a rich compo�t of sandy loam and 
well rotted J: ntbed manure. This basket and its contents 
would not take up much room in a shallow tub or tank in 
the plant stove, and when the mild weather arrives the plant 
could be gra.dually hardened off ; and the basket and its con. 
tents might then be placed in a suitable position in the open 
air tank. The plant is readily propagated from seed sown 
during  t,he winter months, or nearly  as soon as it is ripe. 

The plaut is a native of Guiana, where it occurs in the Pa· 
rana river, and in SOlith America, being found abundantly 
in some of the sheltered tributaries of the Orinoco, and also 
in those of the Amazon. In its n ative habitat, the flowers 
acquire a richer rosy tint than in hothouses, where it is a 
rarity to Bee more than one of its d elicately perfumed flow. 
ers open at the same time. The leaves of this species are 
frequently 6 feet, or even more, in d iameter, and float on the 
surface of the water, being supported by a beautiful net. 
work of hollow veins. The under surface of the great table· 
like expansion is of a rich purple color, the upper surface 
being deep green. The plant is frequently to be aeen in 
bloom at Kew, Chatsworth, and many other celebrated gar. 
dens in England. We select the excellent engraving of this 
beauti ful exotic from the pages  of our cotemporary above 
mentioned. 

------------�.H.�.�.H. __ ----______ _ 
The Society 1"01' the Prolll otion oC ScientUic 

Industry. 

We have received ,  by the courte�y of Mr. Frank Spence, 
from Manchester, England, the report of this recently insti. 
tuted booy, which has already done good service to the sci. 
entific industries by carrying to a successful issue the recent  
exhibition of devices for  the economical consumption of fuel. 
Some excellent inventions, called forth by this competition, 
have been illustrated and described in our journal . The 
society also sent thirty.four skilled workm en to Vienna as 
reporters, and their accounts of the Exposition and their 
criticism of the exhibits are interesting and valuable. The 
insti tution also publishes a journal, intended to keep its 
mem bers pOBted as to contemporary events. It  numbere many 
im portant leaders of the scientific and industrial ppecialties 
among its members, and seems to be doing much useful 
work. 

• .•. e 
Illlportance oc Salts in Food. 

Mr. Fostn h aa made �ome interesting experiments on 
dogs and pigeonB, which show that animals suffer and die 
when inorganic salts are altogethfr absent from their food, 
al though the other nutritive constituents may be abun iant. 
In all the animals tried , thllre was a condition of muschlar 
weakness, tremor, and general exhaustion. In the dog, the 
muscles of the posterior extremities, from the second week 
of the experiment onward, gradually assumed a paralytic 
character, as when the function of the epinal cord i s  weak. 
ened. The aetivity of the cerebrum was also impaired, 8,S 
was evident from the bluntness of the senees and apathy of 
the auimal. Later on, increased excitability often appeared ; 
the dogs were terrified at any quick motion ; one had a brief 
attack of madness, but soon crouched down trembling and 
growling. On being taken out, it ran forward and knocked 
its head violently against a wall. After the animals had 
been deprived of salts for 80me time, the juices of the intes. 
tinal canal either lost their digestive power or were not se. 

J titutifit �tUtritau. 
creted in proper quantity, and nutrition was thus interfered 
with. Death took place, however, from the alterations in 
the nervous system, before there had been time for it to occur 
from inanition .  The quantity of salts necessary to life is 
smaller thau is generally supposed, but the exact amount re 
quired is still to be determined. 

These experiments amount practically to a scientific expo· 
sure of the unnaturalness and consequent abnormality of the 
use of sifted wheat flour the principal food of women and 

THE VICTORIA REGIA WATER LILY. 

children, and of too many men. The inorganic salts are 
almost absent from this artificial food, the chief material 
weakness of modern pseudo· civilization , Mr. Foster's 
experiments are contributed to th e London Medical Re.01·d. 

---------... �I .... .. ________ _ 
LONG MOSS. 

There is a singular and beautiful parasite, known by the 

name of long moss, to be found pendent from forellt trees in 
nearly all the �outhern States. It is especially abundant 

upon those which grow in damp situations. It is sometimes 
found only here and there in small tufts, but frequen tly it 
is in  such quantities u pon a tree aM to appear to fill all t he 
spaces bet ween its branches, and from the lower limbs it 
hangs in pendent tufts several feet in length , which, as they 
are swayed by the wind, wave with a certain amount o f 
grace. In localities where it is abundant, its dull gray color 
and general drooping habit produce a very Bomber effect, As 
it grows most luxuriantly in situations whicb, from being 

constantly moist, are unheal· 
thy, ,it is easy to associate it 
with di�ease and death, and in 
some localities it bears the not 
very cheerful name of coffin 
fringe. Though popularly 
called mOBS, it does not belong 
to mosses, properly so called, 
at all , but, strange as it may 
seem, to the pineapple family, 
t he bromeliaccm. Its botanical 
name is Tilland8ia usneoide8, 
and was named in honor of a 
Russian professor, Tillands. 
Its specific nlime means " re· 
sembling usnea," a long droop. 
ing lichen which hangs from 
northern trees in a similar 
manner. 

Aside from forming a stri. 
king feature ill the landscape, 
says The American Agricul. 
turi8t, the long mOBS is of no 
little economical importance. 
The central portion, exceed· 
ingly tenacious and elastic, has 
long been employed as a sub · 
stit ute for hair. The plant is 

found in Central and South America and the West Indies, 
and has been put to so many uses by the Spanish Americans 
that in some localities it is known as Spanish moss. The 
primitive method of procuring the fiber is to place the moss 
in shallow ponds, exposed to the sun, to rot the somewhat 
fleshy outer covering ; it is then taken out and allowed to 
dry, after which a moderate beating removes the outer por. 
tion, and the fiber is left in a black tangled mass, which, but 
for its branching character, it would be di fficult to d is tin· 
guish from hair. Northern people, traveling in the South, 
frequently Bend home specimens of this moss, and we have 
seen i t  suspended from trees growing on lawns in several 
places during the past summer. 

. �  .. .  
Popnlatlon of the United States. 

The first census of the country was taken in 1790, and de· 
cennial censuses have been taken ever since. An estimate 
has been made for the ten years previous to 1790, from the 
data of years 1790, 1800, 1810, and, 1 820 An examination 
of these years exhibited successively by subtraction two 
second differencEiS that were nearly equal, so much so as to 
indicate in general, as the law of their progression , approxi· 
mately, constant second differences. From the Ilvt rage of 
these second differences, treated as a second difference for 
completing the eerie�, the population for the year 1780 was 
estimated at 3,070,000. 

The present and prospective population of the United 
States  is as follows : 

1870 . . . . . . . .  38,558,371 1876 . . . . . . .  . 45,31 6,000 
1871 . . . . . . . .  39,555,000 1877 . . . . . . .  . 46,624,000 
1872 . . . . . . .  . 40,604,000 1878 . . . . . . . .  4 7,983,000 
1873 . . . . . . .  . 4 1 ,704,000 1879 . . . . . . . . 49,395,000 
1874 . . . . . . .  . 42,856 .000 1880 . . . . . . . .  50,858,000 
1875 . . . . . . .  . 44,060,000 

_ ._. -
N o  Coal I n  C allfornla. 

Dr. J. C. Cooper, who has made the most careful surveys 
of the State, says that the geological facts are all against 
the probability of the existence of any true coal measures 
in California. In ninety.nine cases out of a hundred, the 
alleged coal discoveries are of no value whatever. In other 
countries, the true coal of the carb<>niferou8 rock is  f,)rmed 
of tree ferns, algal, and other plants of low organization. 
None of these remains are found in Cali/Ofilia, but in their 
stead are found the remains of coniferous and dicotyledonous 
trees, or those having double·lobed leaves, the beds in which 
they are found being classed by geologists as lignites. In 
some parts of the State, this lignite is found in useful 
quantities, and may be employed, like peat, for local con· 
sumption . 

-----------.. �,.� . •• ----------
A New- 1U.atedal Cor Aniline Lake. 

Professor R. Bottger finds that when an alcoholic solution 
of any aniline color is mixed with a sufficient quantity of 
infusorial earth (sometimes called mountain flour, a minute. 
ly divided silica) , water added, and the mixture placed on fil . 
tering paper, the liquid will run off clear, while the earth 
retains all the pigment. Hitherto compounds of alumina 
only hav@ been used for such purposes ,  to make the so·called 
lakes (carmine lake, madder lake, etc, ) The behavior of the 
excessively cheap infusorial earth to the aniline COlOIS here 
described will undoubtedly lead to some practical applica. 
tion. 

• ••• • 

A REOENT test of the relative strength of oak and Oregon 
pine, made at San Francisco, with bars each 1 inch square 
and 3 feet long, showed that the pine wall equal to the oak. 
Both broke under the same weight placed in the middle of 
each bar, namely 260 Ibs. 
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THE EARLY , H ISTORY OF WHEELED VEHICLES AND 

RAILWAYS. 
NUMBER 1 .  

"Men of geniUB h(J/l)e a hard time 1 peroeive,- and mUBt ."peot contra. 
dJi.cUOfUl n."t to "nendurable--.thJ pl"raUty oj blookheads being 80 .". 
treme! "-CARL YLE, 

Nothing, perhaps in the his tory of human achievement is 
more interesting and instructing than the oppoRition offered 
by cupidity and prejudice to those great mechanical im
provements and inventions which arc! the j ust pride and 
boast of the nineteenth century. We boast that our age is 
distinguished froin all oth�r ages, a D d  endo wed with a 
special wonder and glory by its m�terial tri u m phs ; that we 
have compressed the huge globe into a neig hborhood and 
brou�ht all its interests within the syst em of a da.ily news
paper ; that we have caught and harnesaed the wild forces 
of Nature tbat tear the arteri es o f  the earth and beave vol · 
canoes ; that even magnificent N ature herself has been hum· 
bled to toil all day at  our looms and in our factories, with
out food, without sweat, and without wea.riness ; and made 
to run on our meanest messages. Yet all this was accom · 
plished in the face of violent opposition. 

ness. The mOUJIted blghwayman, IL maraud er known to tbis 
generation only from b aoks,  was to be found on every main 
road . The members of Parliament, the country gentlemen, 
and tbe rural merchants traveled in ba.nds from the remote 
counties to the capital, armed with s words and pistols, and 
in hourly fear of  being stopped and plundered by Turpin or 
Bradshaw, Duval or Macheath, or the hundred other cele
brated banditti who infested the great North Road, Houn· 
slow Heath or Shooter's Hill. Justices rode the circuits in 
jack boots, the bllr following on foot, surrounded by 0. 
numerous escort armed to the teetb. Indeed a sum of money, 
called " dagger money", was annually contributed by the 
sheriff for tbe purpose of providing such escort with 
weapons. 

BOl' lna; a Horse. 

The following bints on examining a hOlile appea.r in The 
Maryland Ffwmer. They contain much good advice to the 
non-professional dealer, but fail to cover all the defects a 
horse may possess. But the chances are that the purchaser 
who gets a horse free from every defect berein enumerated 
will have a pretty sound animal. 

Examine the eyes in the stable, then in the light ; if they 
are in any degree defective, reject. 

Examine the teeth to determine the age. 
Examine the poll or crown of the bead, and the with

ers, or top of the sboulders, as the former is tbe seat of 
poll avil, and the latter that of fistula. 

Examine the front feet ; and if the frog bas fallen, or set
tled down bet ween the heels of the shoes, and the heels are 
contracted , reject him ; as he, if not already lame, is liable 
to become so at any moment. 

It may at first sigbt seem unreasonable and ungrateful 
that men, while constantly strivIng to better their condition, 
should be constantly opposing those who are contributing 
most to tbeir success. But in trutb, it is an bostility which 
has its origin in the diversities o f  temper, of understanding, 
and of interest which are found in all eocietif S, and whicb 
will be found so long as the h u man mind contin ues to be 
dra.wn in opposite directions by th e  cbarm o f  novelty and the 
.. .harm of habit. It bas been the fa�e of everv man who has 
ever attempted to enlarge the kno IVIed gP, or lessen the su'. 
ferings, or increase the comforts of his rI!. �e, to be withstc o i  
by the most unreasonable opposition and wel l nigh overcome 
by the most bitter ridicule ; and it always must bi! so. N o  
man , n o t  utterly destitute of all candol aod j ud g m " n \  w ill 
deny but that, in SOlIftJ age anterior to the dltwn of his tory, 
there were fools who opposed the introductio il of the alpha 
bet and the plow with as loud complaints and as bitter i n ·  
vectives a s  our ancestors did that o f  the stBga coach a n d  t h e  
penny post ; a s  w e  i n  onr time have opposed raUroada and 
telegraphs, and as fools, in some age yet far in tl.e futurl:', 
will resist some new invention or some new innovation of 
which the world has not now the faintest conception. 

The workings of this s trange species of huma.n obstinacy, 
an obstinacy which the accumulated experience of nine teen 
centuries of progress has not been able to cure, is surely de
serving of the greatest consideration, as the proper result of 
a cause lying deep in the innermost recesses of human 
nature, and which, while tending to degenerate us into 
bigoted dotards, has saved us from becoming shallow and 
recklE SS empirics. It will be our endeavor, therefore, to 
relate the history of that cruel opposition, meted out so un· 
sparingly to those wonderful inventions now never men· 
tioned without respect and gratitude in any part of the 
globe. 

Of all invention., tbe alpbabet and printing press alone 
excepted, those inventions which abridge distance have un· 
doubtedly done the most f<>r the civilization of our species ;  
and with these we propose to begin. To improve the means 
of locomotion afforded to man by Nature has been the intri
cate problem which all nations from the earliest down have 
attempted to solve ; but in truth, it is only within tbe life
time of the past �ix generations that anything approaching 
to aJlolution has been arrived at. Two hundred years ago 
there d id not exist in all England a single navigable canal, 
not an inch of railway (as we unders tand the term), not a 
public conveyance that would bear comparison with the 
most lumbering farm wagon that can now be found on the 
prairies beyond the Mississi ppi, and not a mile of road 
which the traveler of today would not consider as im paesa
ble. 'fhe accounts that have come d o wn to us of the state 

Such a state of affairs in our day would be m !l.de the mb· 
ject of " indignation meetings", " reform associations", and 
loud public demands for improvement. B'J.t with the men 
of Charles II's time,the ca.se was quite the reverse ; they vig
orously resisted improvement ; and it wall not till many toll 
bars had been violently pulled down, and some blood sbed, 
tbat a good system of road repail'S was established ; and not 
till the stage coach had been made tbe subject of much 
heated discussion,and numberless grave pamphlets and peti
tions to Parliament for its suppression had appeared that it 
ceased to be looked npon as a crying evil. This latter mode of 
conveyance was first introduced into England in the closing 
day s of th.e Protectorate,but did not excite mucb public interel!t 
till the spring time of 1669, when a daring innovation was 
attempted. ' It was announced that a vebicle described as 
the " Flying Coach " would make tbe j ourney, " Providence 
permitting", from Oxford to L ondon between sunrise and 
euneet. This spirited nndertaking was solemnly considered 
lL u d  sanctioned by the heads of the University, and appears 
to b a ve excited t ile same kind of interest which is excited in 
o o r  a lLY by the opening of a new railway. The success was 
com plhte ; but with the boasts of its supporters were mingled 
the com plaints and inv�ctives of its enemies. Large inter
e,t8 bad been unfavorably affected, and as usual many were 
diep08f d , from stupidity and obatinacy,to clamor against the 
innovation simply be �ause it was an innovation, In John 
Cra�set'B " Reasons for Suppressing the Stage Coaches", pnb
lished in 1672. they are denounced as one of the greatest 
evils that had bappened of late years to the kingdom ; mis
chievous to the public, destructive to trade, and preju
dicial to lands. The breed of borses would be destroyed, 
and men would grow careless of good horsemanship j the 
Thames, that bad so long been tbe important nursery of sea
men, would cease to be the chief thoroughfare from London 
up to Windsor and down to Gravesend ; and saddlers and spur
riers would be ruined by hundred.. It was vehemently 
argued that those who traveled in coaches became weary and 
listless when they rode a few miles and were unwilling to 
get on horseback, " not able to endure frost, snow, and 
rain, or to lodge in the fields" ; that to save their clothes 
and keep themselves clean and neat, people rode in coaches ; 
that this was ruinous to trade, " for that most gentlemen, 
before they rode in coaches,used to ride with swords,belts, 
pistols, portmanteaus, and hat cases, wbich i n  tbese coaches 
tbey bave little:or no occasion for " ; and that after traveling 
t wo or three j ourneys on horseback their " clothes were 
wont to be spoiled ; which done, they were forced to have 
new very often, and that increased the consumption of the 
manufactnres and the employment of the manufacturers, 
which traveling in coaches doth no way do. " Such were 
the cogent reasons for which our worthy forefathers '  de
manded that the stage coach should be " put down." How 
it ultimately triumphed over all opposition, and became , 
with its ropy gilled coachm!l.n and facetious guard,  its upsets 
and break downs, its " outsides " and " insides," a peculiarly 
English institution, is familiar to all readers of English 
novels for three gener&tions back. 

• • • • • 
of travel in England under the reign of " Old Rowley, the The Selent. 
Kin g," are indeed surprising in the extreme. It was by the Mr. Proctor recently asked for a single word , whbh, with-
bighways tbat botb travelers and goods passed from place to out being objectionable, should convey the meaning of " man 
place, and those highways appear to have been far worse of science." Mr. Gosse has recently suggested the name 
than the most ruinous roads that can no w be found outside " scient"-a word which receives the support of Mr. A. J. 
of the sheepwalks of Australi a or tb e j a.n gle s of South Ellis, who, in the Academy for September 19, says : " I  beg 
Africa. Thorsby has left Ul! acco llnts of j ourneys made with leave formally to introduce a scient into tbis beterog''eneous 
a guide along roads that lead " over m ost p rodigious high company (from ' an incumbent', througb ' a president', to  
bills," " steaper .than tbe roo fs of ma cy bousep,"  of rides ' an insolvent '), and to propose tbat this strictly formed dis
" along the edge of precipicp s th !l.t grew to t hat Light and syllable should take the place of the American barbllli c  trio 
steepness, and withall so ex-eedi n g  n a rro w, that we had not syllable ' scientist'. A ' scient ' would not mean one who 
an inch of ground to set foot upo n to al 'ght fro m  our horses ;" ' possesses knowledge in general' so much as o ne who r e o  
and o f  tramps over highways "  full of  i ce ar.d �[; o w, rongher jects all but kno\Vledge for th.e foundation of  hyp otheses, 
than a plougbed field, yet hard as iro[' ." Hagbush lane, and therefore constructs only with sucb materials as be 
tbe principal bridle path from Lond on to the north of Eng- . already ' knows'. A ' scientist ' would then be an '  adherent 
land, was worn so deep that the rider's b elLd w a� beneath the to scients. ' " H will be seen, bowever, from the letter of a 
level of the ground on either side, and 80 narrow as barely correspondent that the word is not entirely unobjectionable, 
to afford passage for a single l o raeman. Indeed, in many as it may be confounded with Science when it is s poken in 
parts, being once ilil it,to turn back became utterly impossi- the plural.-Eliglish Mechanic. 
ble, sucb was its extreme nauownefs ! Nor does tbis seem We suggest that our cousins call him the " sci-ist," wbich 
to be the exception rather than the rule. John Marriott has will be O. K. , nsed in the singular or plural. 
left us a humorous ballad on the " Devonshire Lane," 
wbich certainly j llstifies the beUef that that "bit of the road " 
was in a condition quite as rui n ous. Even on roa d s  which 
the Englishmen of that day we re accustomed to rt'gard as 
the best, the ruts were deep, the descents precipitoul'l, and 
tbe mud often lay so thick that all  commun! c !l.tion was cut  
off for months at  a time, bbtween towns sepa:a'ed by 
scarcely a score of miles. 

Over sucb roads as these, as may we-l be nppo e e d ,  the 
only practicable method of traveling waR OD foot or on ho rse. 
The rich rode : the poor walked. W b at the latter lost in 
comfort ILnd speed tbey more than made u p  in f afaty, for the 
dangers of the road were by no means confined to its rugged. 

• • • • • 
C anse oC S onae Blasting Accld�n's. 

One cause of accident in blasting, but little understood, 
and which applies to powder as well as nitro-glycerin,is thus 
stated : " The blaster, not aware that be is a walking cbarge 
of electricity, proceeds to bi9 work, inserting cartridge after 
cartridge of nitro-glycerin, nntil be comes to the last, whicb 
i� armed with the elertric fuse. The moment his hand 
to uches one of tbe naked wires, the current passes througb 
the pr'ming, and explosion follows. Let a blaster, before he 
b allO lt s  t hese wires, invariably grasp some metal in mOis1!
enf d con tact witb tbe earth, or place both h&D.ds against the 
moi�t walls of the tunnel. " 

Next observe the knees and ankles of tbe horse you desire 
to purchase, and, if cocked, you may bfJ sure that it is the 
result of the displacement of the internal organs of the foot, 
a consequence of neglect of the form of the foot, and injudi. 
cioul!I sboeing. 

Examine for interfering, from the ankle to the knees, and 
if it proves that he cuts the knee, or the leg between tbe 
knee and tbe ankle, or tbe latter badly, reject. 

" Speedy cut8'� of the knee and leg are most serious in 
their effects. Many trotting horses, which would be of great 
value were it not for tbis single defect, are by it rendered 
valueless. 

Carefully examine the boofs for cracks, as jockeys have 
acquired great skill in concealing cracks in the hoofs. If 
cracks are observable in any degree, rej ect. Also both 
look and feel for ringbones, which are callosities on the 
bones of the pastern near the foot ; if apparent, reject. 

Examine the hind feet for the same defects of the foot and 
ankle that we bave named in connection with the front foot. 
Then proceed to the hock, which is the seat of curb, and 
both bones and blood spavins. 

The former . is a bony enlargement of the posterior and 
lower portion of the hock j oint ; the second a bony excrescence 
on the lower, inner, and rather anterior portion of the hock ; 
and the last is a soft enlargement of the synovial membrane 
on the inner and upper portion of the back. They are either 
of tbem sufficient reason for rejecting. 

See that the horse stands with the front feet well under 
him, and observe both the beels of the feet and shoes to see 
if he " forges" or overreaches ; and in ease he does, and the 
toes of the front feet are low, the heels high, and the heels 
of the front shoes a good thickness, and the toes of the hind 
feet are of no proper lengtb, reject him ; for if he still over
reaches with his feet in the condition described, be is  incu· 
rable. If he props out both front ft.let, or points them alter
nately, reject. 

In testing the driving qualities, take tbe reins while on 
the ground, invite the owner to get in the vehicle first, then 
drive yourself. Avoid tbe display or the use of tbe whip ; 
and if he bas not sufficient spirit to exhibit his best speed 
without it, reject. Should he drive safisfactorily without, it 
will then be proper to test his amiability and the extent of 
his training In the use of the whip. 

Th0roughly test his walking qualities first, as that gait is 
more important in the horse of all work than great trotting 
speed. The value of a horse, safe for all purposes without 
blinds, is greatly enhance d thereby, 

Purchase of the breeder of the horse if practicabie ; the 
reasons are obvious. 

• • •• • 
MR. LE NEVE FOSTER, an Engl ish Government Inspector 

of Mines, has given notice to the managers of Cornish 
mines to comply with the act., and remove their vertic Ll 
ladders and p ut thfm " on the lay." T his is an alteration 
which will prove 0. greM boon to the working miners. It i,s 
a terrible task for a man to climb up vertical ladders, some
times from 180 to 260 fathoms d eep, after working, perhaps 
in bad air, for eight honrs. The climbing of these ladders 
has given the miners a peculiar complaint in the lungs, un
known to miners who ascend and descend in any other way. 

Improved Grain C l eaner. 

Samuel B. Johnson, Oswego , N. Y.-Thls invention contemplates the 
Improvements of grain cleaners by a novel organlzatlon of elements that 
reUoves the grain of all dust or chaff In a speedy and e1llelellt manner, the 
macnlne Itself being cheaper In construction and dOing Its work more eco· 
nomlcally than those now known to the public. 

Improved Steam Trap. 
William H .  Jenkins, Phlladelphla .-The object of this Invention Is to 

reduce the cost and Increase the reliability and general e1llclency of steam 
traps of the cias, In which a rising and railing float Is employed to operate 
the valve or valves tb.at control the discharge of the water of condensation 
accumulated In or received from the connected steam·heatlng coil pipe or 
vessel . The Invention consists In providing a hollow float with a tube 
through which steam Is admitted, and by which the wate i' condensed 
therefrom escape. Into the chamber of the trap . The float has no other 
outlet save the tube. The Invention further consists In a weighted valve 
for discharging the water which flll. the lower portion of the trap below 
the line of buoyancy of the float. The Invention also con,l,ts In the con· 
,tructlon ot the fllter through which the water, condensed In the steam· 
heating COil, pipe ,  or vessel, flows Into the trap. 

Improved Fence. 

William C. Banks, Como ,  MI�,-Thls Invention consists In forming a 
fence of ralls ,  stakes, posts, and' blocks , so that It Is entirely protected 
against winds, floods, or BtormB, aud, being wltbout tenon or mortUe, may 
be constrncted at a very small expense .  

Improved Water a n d  G a s  Meter. 
Thomas M. Snank, St. Albans, W. Va.-ThiS Invention consists In novel 

and greatly Improved means for rocking the valve which admit. and allows 
the discharge of the flUi d ,  The Invention not only slmpllfles the Instru
mental1tles by whleh the OSCillation Is produced, and thereby greatly lessens 
tlle lIabtlity to get,,,nt of order. but Insures perfect accuracy and uniform. 
Ity of action In" he measurement. 
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Improved Wheat Cleaner. 

Herman Kurtb,MllwauKee Clty,Wls.-Thls Invention relates to Improved 
means for freeing wheat of Ifght or defective grains ,  cockle ,  or other 1m· 
purities .  It consl.ts tn the mode of snspendlng and rotating the cylinder ; 
the appllcatlon of a wiper whpel for vibrating a sieve or claaner within 
the cyl1nder ; the arr a ngpmen t of an incUneA plate or board to convey 
defective wbe�t grallls,  cockle, and other foreign seed from the inner 
periphery of the cyltn<1er to a trough located above the sieve by which 
they are dlfcharged ;  and tn attaching elastic blocks to the wiper wheel to 
break the fall or C , ) Ocus_ton of the yoke, whose movement Imparts vibra
tory movemcnt to toe .Ieve . 

I m p roved Mail Ball Holder. 

Blanchard Chamb"rla 1n and Augustns G .  Wright, Be!1efontalne, Ohlo .
This Invention conslsLs In making the standards which support a mall bag 
in two parts , one of which may be adjusted on the other to raise or lower 
It. Also In angle plates to support the rear weighted lever horizontally on 
the top of tile post when the mall bag Is upon It. Also In a pivoted cover' 
to work with the lever and always exclude dirt from the space between 
the angle Irons .  

Improved Machine for Cl eaning a n d  Separating Grain. 
Herman Kurth, Milwaukee City, Wis .-The object of this Invention Is to 

provide a machine for cieanlng and separating grain from cockle and 
other Impurities. It consl.ts lu a tapering metal!1e cyUnder suspended 
upon double acting friction wheels, and provided upon its Inner periphery 
with lIat·bottomed cavities. Said cyUnder Is rotated by the friction wheels, 
and ha s two guide rollers to keep It steady. At one end of the cyUnder Is 
a. grain receiver, consisting of a series of sieves ,  which said receiver is ex
tended througu the cyl1nder in the form of two chutes, one for the impu· 
rltles, and the other for the grain . The grain receiver and chutes are sup
ported upon sprIngs, and agitated by meaDS of eccentric barrels. Inclined 
toward the top chute, lnslde the cylinder, are two adjuBtable sl1de boards 
which couvey the Impurities which drop from the cavities In the cyll'!der 
Into the top chute ; and just above saId slldes Is a reciprocating bru�h, 
whIch engages the Inner periphery of the cylinder and Insures the removlll 
of all particles of dirt , chaff, etc. 

Improved Slate Roof. 
William EUls Elllott, St.  Denis, Md.-This InventIon relates to new and 

improved methods of roofing� and consists In the use of Blab
.
� of slate, in· 

stead of ordinary Wes, having chamfered edges and joined together In 
scams at right angles to the ridge pole, by means of a cement, and support
ing each other by means of grooves in their upper ends running parallel to 
Bald ridge pole. Said slabs are s crewed to up and down pieces, resting 
upon a felt or other wa.terproof sheathing, which pieces divide the space 
between the slabs and said sheathIng Into two compartments, one paBBlng 
up the mlddl';'Of the slabs, exteml1ng up and down the Incline of the roof 
and forming a-ventila ting passage, and tbe other fashioned Into a trough 
and pasBlng up and down the roof just beneath the seams where the slabs 
join, to receive and comluct away any leakage which may resnlt from the 
breaking of the cement. 

Improved Spring B oard for Vehicles. 
George E. NorriS, Glen's Falls. N. Y.-The object of this Invention 18 to 

provide spring board wagOnB with a support by which the board may be 
readily kept level or crowned, as required, and thereby It lighter and better 
looking vehicle obtained. A spring board has central Bprlngs and longitu
dinally connecting br�ce rods, which are adjustable thereon for setting 
the board. 

Im proved Music Leaf Turner_ 

George W. Rogers, South Brooklyn, N.  Y . ,  assignor to Ida Rautenberg, 
New York city.-This invention consists of a sllde for moving the swinging 
�lre8 for turning over the leaves, the sa,id sUde betng arranged to run in a 
race a little below, and partly in front o f ,  the lower arms of the leaf·turn� 
Ing wires It bas a little tongue rising a I1ttle higher thau tbe arms, that 
springs behind each arm when it passes the outer end, I!Iwings the arm 
around as it moves back, and passes tho axis of the arm. The sl1de is 
worked in one direction by " foot treadle and cord, and In tbe othm:by a 
spring. The leaf· turning wires are pivo ted side by side In a row parallel 
with the slide face, so tbat whichever way they may be turned the front 
wire wlll swing " little short of the next at the outer end .  When the 
tongue passes off the front wire, 'to spring behind to swing the w1re for· 

d It wlll strike against tbe next wire, and thus be prevented from :n
a:a�lng It. A notched bar Is arranged alongside of the foot treadle, to 

engage and bold It against the spring at any pOint. 
Improved Watch Regulator. 

}'oster Keeping, New York clty.-Tbls Is an attacbment for regulating 
the balance spring In connection with the hands, In exact proportIOn to the 
distance to which they are moved forward or backward on the dial, so as 
to admit thereby the mechanical regulating of the watches WI�hout open· 
Ing the Inner cap and Interfering with the Interior part of tile watch 
mechanism. A pinion I. keyed to the set hand square, for gearing with an 
Intermediate spur wheel at the end of a spring sl1de piece when the same Is 
carried forward, which wheel gearB al80 with " sector,shaped wheel of the 
balance epri!.1g, for regulating the same by turning the hand squa.re . When, 
therefore, the sl1de piece Is carried forward and the hands turned by the 
key, the pinion C'UBes the turning of the gear wheel and of the sector 
wheel. The regulation of the balance spring, and thereby that of the watch, 
Is effected by simply pressing on the slide end and setting the hands In for· 
ward or backward direction. 

Improved Joint for Check Row Cords. 
Lysander L. Hawortb , London, Ohlo.-The object of this Invention Is to 

provide a j olnt for Check row cords, used for dropping devices In corn 
planters, so that the COld can be readi ly unhooked and passed around trees, 
and be hOOKed .galn without requiring the changing of the corn·plantlng 
1mplement, or th e positi on of the cord across the field. There is a metallic 
bell· shaped sleeve w i t h  proj ecti ng hooK,whlch t S jolnted to tbe connecting 
hook, while the s l eeve 1 8  firmly closed or clinched on the loop·shaped cord 
end after passIng tbe sarue around the hook. The joint 18 thus adapted to 
serve as stop, and aB connecting and detaching device for any part of the 
check cord. 

Improved Valve. 

Hamilton D. Lockwood,Charlestown, Mass .-Thls valve Is mainly for use 
with rubber plplng, lt being located In a short section of tube, over lIanged 
ends of which the rubber pipe lIts .  One portion of the short tube extends 
Into the valve box and opens upward with a llanged aperture . By pressing 
the upper arm of a spring toward the cap, a pin Is forced Inward, which 
presses the middle part of a rubber disk down upon the lIange of the hole, 
and closes the val ve securely. At the same time, the end of the upper arm 
of the spring Is caugllt by the spring catch, which holds the valve closed 
until released by pressing back the catch, when the elastiCity of the rubber 
disk raises the pin, and the valve Is agalu open. 

Improved Peu and Pencil Case. 

Rlcba;d M.  Collard, New York c!ty.�The works of this pen and pencil 
case are so contrived that the extension tube may be forced down by the 
pen slide to force the pencil back Into the c.se when the pen Is shoved out, 
and yet the extension tube may be drawn back for use all the same. There 
i8 also an Improved way of fastening the revolving tube In the stationary 
tube, so that It can be readlly unfastened when It may be required to 
do 80. 

Improved Pulp Regulator for Paper Machines. 

Robert Hutton, Holyoke, MasB .-A box, of nearly square form, , �:. 8  two 
vertica! partitions, between which is a space, which Is covered over witb a 
lIexlble waterproof diaphragm. The pulp ftows up In one compartment to 
the lIexlble diaphragm, and thence over a Dartltlonln to two small eom· 
partments. When tbe pulp is thick, It will not pass over the partition 
so readily, and wlll gather on the diaphragm and w!1l depress It, and also a 
plate beneath on the Inner end of a scale beam, which raises the outer end 
and an adjuBtable weight, thus operatlng a slmnle mechanism, which has 
tbe ell'ect of raising a valve, whlcb allows water to 1I0w Into and mingle with 
the pulp which Is 1I0w!ng down to the pulp reservoir. 'lhe 1I0w of pulp Is 
Increased to one compartment and diminished to the otber, according to 
the direction In which a gage movas. 

J dtutifit jtutritau. 
Improved Tnrbine Water Wheel. 

Joseph E. Sallord , Hartford, Y'.-There is a prolongation of tbe Inner 
ends of the buckets below the lower rim of the wheel. These extensions 
are Inclined backward and outward relatively to the direction In which the 
wheel tnrns. The gates are pivoted at the middle, so tbat the pressure or 
the water will balance on them, and at their outer en dB the chutes have an 
oll',et formed on the circle described by them, 80 as to cut 011 tbe water 
from behind, and at the same time allow the gates to swing far enough to 
shut tight at the Inner end,. 

Improved Grain Binder. 

James L. SkeUy and Wllliam Skelly, Sparta. lIl.-In tbls Invention there 
Is a needle for passing the twine through the gavel, a clamp or loop catcher 
for receiving and balding the twine while the needle goes back,and an arm 
for carrying the twine aronnd the bundle. ApparatuB I. provided for ope
rating thlB mechanlBm, and there are clamps for compresBing and holding 
the bundle whlle being bound. 

Improved Boiler Feeder. 

Phlllp T. BrowneU, Elmira, N. Y.-ThIB Invention consists of a double 
chambered hollow cylinder, having a slow oscillatory movement Imparted 
to It by any suitable connection with the operating gear of the engine . 
Ports In the chambers are thuS alternately caused to register with ports In 
the heater, a feed pipe to the boner, and with a steam pipe connecting 
with the bOiler at the water level, ln such manner that one of the chambers 
wlll be receiving water from the heater while the other Is being emptied 
Into the bOiler. Tbls last Is caused by the action of steam admitted through 
the steam pipe to the surface of the water. 

Improved Book Hold er_ 
Andrew J. Furr and Walter C. Knaus, Boonsborough, MO.-The side 

edges of the book cover are clamped against hooks by set screws, which 
pas. in through sliding blocks. The leaves are held by lIngers pivoted 
to pins attached to the blocks, upon which are placed coUed springs by 
which said fingers are held down upon the book leaveB. By tbls construc
tion, by moving the lingers to one Side, the leaves can ne conveniently 
tnrned. In uBlng the holder, bars are placed upon the bed just beneath the 
Bhoulders of the Invalid. The book is then, by means of the mechanism , 
adjusted to 

-
the proper hight, and also farther from or neRrer to the read· 

er's eyes. 
Improved Surface Blow- U ft. 

Robert Waugh, New Orleans, La.-Thls lnventlon con,IBts of a kind of 
hollow lIat sklmmer,wlth wide openings to receive the surface water from 
all directions, suspended In the boller from an outside support, In which It 
IB vertically adjustable . It Is provided with a test cock at the top,by which 
to determine the pOSition of the skimmer relatively to the water to receiv e 
the scum from the s nrface, and al.o with a blow-oll' cock, through which 
the scum wlll be expelled. The arrangement I. such that the escape paBs
age will not be allected by the rising and falling of the pipe. 

Improved Pulley Block Hanller. 

Ray Howland, Brooklyn, N . �Y.-Thls ls an Improvement upon the deVice 
for which letters patent were granted to G . B. and C. Lewis, January 1, 1867; 
and It consists of a U or equivalent shaped bar, to tbe bottom of which tbe 
pulley block Is attached. Upon the Insides of the upper ends of the branches 
are jointed catches,wlth wllich adjusting screws are combined In such man 
nor that the hanger can be readily and lIrmly attached to any overhead beam 
by plaCing the catches one on each Bide of the beam, and pressing them 
against the sides by the screws. The object Is to provide a simple and eill 
cient hanger for use In warehouses, by which to suspend the pulley blocks. 
or holBtlng tackle temporarlly over any part of the 1I00r, which Is often re_ 
quired for handling and piling packages ,  etc. 
llIachine for Applyinll Paris Green Compound5 to Cotton 

Plants. 

CharIes H. Levy, Natchitoches, La.-Two cylinders are made of line wire 
gauze. To the Inner .urfaces are attached longitudinal strips, to one side 
of each of wblch Is attached a strip of tin, which thus form lIange., which, 
a. the cylinders reVOlve, raise the compound and allow It to fall back, so as 
to keep It stirred up . These cyl1nders are mounted on the ends of a crank 
,haft wblch Is supporteli in a frame and rotated by suitable mechanism. 

Improved Lathe D og .  
WIll1am Grout, New York clty, asslgnor t o  Levi A .  Fuller.-Thls lB a car_ 

rier to take the place of the numerous Iron dogs which are used on the face 
plate of Iron lathes. It IB composed of two jaws connected together by 
the pivot bolt which passes through tbe face plate of the lathe. The car
rier Is fastened to the 'face plate by means of screw nuts, 00 that It w1l1 
stand out an Inch from the surface of the face ,plate. NotcheB are cut on 
tbe Inner sides of these jaw. to more ellectually bold .. square or round 
pIece of Iron . The clamp Is made to hold by means of a curved ratchet bar 
and thumb nut. By means of a ratchet and screw the jaws can be adjusted 
so as to hold any article from the size of .. quarter of an Inch up . 

Improved Pruuinll Shears. 

Orson P. Smltb , Buford, and Andrew W. Miller, Morrlsonv!lJe, IlJ .-A 
book-shaped cutting blade slide on & main bar, to tbe uppermost end of 
which 18 pivoted a lever. Tbe opposite end of the latter Is again pivoted 
(0 a brace bar connected with an extension lug near the lower end of the 
hook blede. A cutting blade or knife Is pivoted to an Intermediate point 
of the lever and to the hook blade at suitable distance from the cutting 
part of the same . A sprIng serves to secure the sliding part of the hook 
blade, for the purpose of keeping the shears In open position ready for 
cutting. The hook blade Is placed on the branch to be cut, and the main 
bar pulled down, which produces the upward motion of the knife blade 
and the closing of the same on the hook for cutting oll' the branch or 
11mb. 

Improved Bilge Water Gall e. 
William G. Conkl1n , Seattle, Wash. Ter.-Thls Invention conSists of a 

tube formed partly or Wholly of glasB  with a valve in the bottom to allow 
the tube to fill , and a scale on the side to ,how the measure of the hlght 
of water In the tube, .. hlch w1l1 be the measure of the depth of water In 
the hold. The valve Is arranged so as to be forced open to admit the water 
by tile stem striking the bottom, and closed by a spring. 

Improved Grain Binder. 

Pascal Wbltney and Newell Whitney, Usage, Iowa.-Thls invention re
lates to certain Improvements In grain binders. It consists In a curved 
passage for the grain. formed by a slotted p lane surface on one Side, and 
spring guide bars on the other. Down this passage moves a rake, attached 
to chains passing over rag wheels, which gathers up a gavel of grain and 
presses It forward to a feed which carries It under a presBer foot, where it 
Is sewn through and through by a sewing machine device ,  and the sheaves 
afterward separated from each other by a knife . 

Improved Pump for Hydraulic Pl·ess. 
Herman Thalhelm and Joseph Gordon, Atlanta, Ga.-ThIB invention re 

lates to that class of double·acting pumps which are used In connection 
with hydraulic presses, and consists In plaCing upon the piston rod of a 
steam cylinder a much smaller pump piston, constructed to operate in a 
water cylinder with an alternating high pressure and low pressure stroke! 
by reason of the smaller volumes of water on one side of the said amal, 
piston occaeloned by the displacement at the same by the rod. 

Improved R ein Holder. 

Albert K. Smith, Nebraska, O .-Thls device IB designed to take the place 
of the ordinary rein ring now in use on harness hames. It consists of a 
frame containing two metal rollers held against each other by spring 
pressure. The objects of the invention are to prevent the twisting of the 
reins and thelr fall1ng nnderneath the animal's feet-inconveniences which 
commonlv attend the use of the ordinary ring. 

Improved Neck Yoke. 

Wllllam A. Lloyd, Cheshire, Mass.-The:object of this Invention Is to reo 
lleve the horses from the sudden strain caused by the pole and collar con. 
nectlng chalns,wben the vehicle pole Is thrown, by rough roads or obstruc
tlons, ln an upward or downward Incllned pOSition. Spreading rods are 
adjustably applled to the p ole end of It veblcle. Connecting chains extend 
from the ends of tbe rod to the extremity of tbe pole. The triangles 
formed by spreader rods and chains swing readily at botb sides above and 
below the pole, according to the higher or lower position of the same, and 
neutralize thereby the Injurlons and annoying jerks. 

Improved Apparatus for Spreadinll Plasters. 

W11llam G. Neubauer,Long Island City, N. Y.-Thls Is " device for spread· 
Ing plasters, consisting of a bed bavlngadjustable blnged straps and hinged 
plates ,  which book over a straining rod so as to tightly clamp the clotk to 
the bed by means of a straining screw. There are plates for round plasters 
and another plate having apertures for ear plasters . These are secured to 
the bed by thumb screws and may be clamped down by straps . The spread' 
erlls a metai!lc bar of any desired length. When the material for the plaster 
Is laid upon the cloth, this spreader, heated to the proper temperature, Is 
moved over, and melt, and spreads the gum evenly, leaving the margin of 
the cloth, which Is covered by the straps and plates, clean and free. 

Improved Spark Arrester a n d  Consumer. 
Thomas E. Roberts ,Ionla, Mich .-By sultable construction, as the sparks 

rise through the smoke stack, they are divided and guided Into the space 
between a ring and the enlarged top of the smoke stack, and are guided by  
Y partltlono Into sponts, through which they pass into the space between 
the walls of the smoke box and a jacket, and thence through the onter row 
of lIues Into the lIrebox, where they are consumed. 

Improved Folding and Extensiou Trestle. 
Hiram K. Stevens, Providence, R. I .-This Invention consists of a pair 

of vertical posts with braces j ointed to them at the top to fold agalnst the 
posts for packing away, and having other braces to hold them In the ex
tended position for use. The posts are made In two parts. placed a Uttle 
apart and connected by cro •• pieces to form guides. In the latter exten 
slon posts connected by a cro •• beam at the top work up and down to vary 
the hlght of the bench. The whole forms a Simple and cheap bench for 
plasterers and others to use for holding stagings Inside of rOOILS of dlller 
ent hlghts. The exten.lon posts are fastened at any required hlght by 
pin. put In holes In them above the cross bars of the main posts. 

Improved Oar Lock. 
George L.  Stuck, Selma, Ala .-This Invention consists In the employ

ment of a bridle chalu, the ends of which are attached to the oar, whlle 
Its middle portion Is connected with the oar lock through the medium of 
a projection on the latter, wblch lit. In one of the Unks of the chain. By 
the provision of the bridle chain, the oar Is s ecured to the oar lock, so as 
to prevent It from sUpping throngh the same; and furthermore means 
are al80 furnished for adjusting the oar In a longitudinal direction , so as 
to Increase or diminish �the leVerage, the swiveled oar lock cnabl1ng the 
vertical and horizontal movement of the car to take place. 

Improved Cutter Head. 
George Montgomery, Galena, I11. -Thls Is a double cutter head In com 

blnation with the eccentriC journal of a revolving shaft having .. radl .. 
stoP . A stop Is arranged symmetrically to the point of greatest eccentrl 
city of the spindle, prodUCing thereby the throwing out of the cutting 
edge to a greater distance from the axis of the shaft, whose shoulder is 
carried against the stop . The other cutting edge Is thereby thrown within 
the circle formed by the revolving outer edge, 80 as to clear the work 
completely. By reversing the motion of the shaft, the cutter head I. 
carried with Its opposite ,shonlder against the stop, producing tbereby 
the eccentricity of the other cutting edge, and the clearing of the former 
The cutter head Is secured by washer and lock nut on tbe spindle, and au 
tomatlcally reversed by the reversing of the shaft motion,formlng thereby 
a strong cutting device for molding purposes. 

Imp l'oved Means for Propelling Boats. 

Wllllam H. Holdam, Crab Orchard, Ky.-The longitudinal guide ropes 
are arranged near both banks In such a manner that boats may be run In 
both directions on the canal without Interfering with each other. By 
turning a lever pawl to one side, friction pulleys are Instantly appl1ed to 
a guide rope, and the boat Is propelled thereby, being detached by tnrn . 
Ing the pawl In oppOSite direction, so as to rotate without Imparting mo
tion to the boat. A reverBlng gear of the engine admits of the ready pro 
pulBlon of the boat on the eame rope for the purpose of backing up In 
landing, etc. Lateral guide roUers are appl1ed In front and rear of the 
friction rollers for taking up the sagging rope and guiding It in horizontal 
position to and from the friction rollers. 

Improved Machine for Dressing Millstones. 

Samuel G .  Johnson, Wl!llam S. Terry, Robert Y. H. Terry, and Alonzo 
W .  Terry, Hamburg, Ark.-The standards are laterally connected by strong 
bars carrying at the front a top bar. with hollow screw, which guides the 
shaft of the plCl< bar, and controls also a colled spring, by whlcb the force 
10 Imparted to the blows of the pick bar. A curved lever Is InBerted loose
ly with Its Jree end Into a hole at the top of the pick bar below the 
spring. Its shorter rear end Is provided with a small roiler, on which .. 
ratchet wheel actB , operating the front end of the lever. raising tbe pick 
bar, and pr8ducing short, rapid blows of the same by the force of the 
called spring. 

Improved Screw Propeller. 

Philo M. Blatcbley, Guilford, Conn .-This Invention conslstB of detacb
able blades for Dropell.r wheels , secured to the hub by the Inner end lIt
ted In a dove tall Bplral groove, and keyed In the groove by a key, which 
Is itself Becnred by collars screwed a!,alnRt the hub by a nut screwing on 
the outer end of a shaft. By this means the blades are fastened more se
curely than when bolted through a lIange. The hub Is as smooth and free 
from prOjections as a solfd hub, and the blades may, on account of not rew 
qulrlng a lIange by which to fasten them, be made of steel plates ,  of wblch 
they may be shaped by stamping or pres Bing in dies. 

Improved Scaffold. 

Charles M. French and John J. McFadden, Akron, O .-Thls I. a ,caffold 
which comprises four slotted corner posts, connected In pairs by hori
zontal platform beams, which are capable of being ad.iusted In a vertica l 
direction through the medium of long screw Bhafts passing directly 
through the top ends of the vertical slotted parts, through the tenoned 
ends Of the vertically adjustable platform beams, and bearing at their lower 
ends against metallic plateB at the bottom of the slots In Tbe posts. The 
devlceB above referred to constitute the meanB for adjusting the scall'old 
beams IU a vertical direction, while the longitudinal expansion or con trac
tion of the entire scall'old Is effected by means of slotted braces or con"ect 
Ing barB , which extend either In a diagonal or horizontal direction, and are 
attached In an adjustable manner to the corner posts. 

Improved Horse Protector. 
Reuben P. Lawton , Uramel, N. Y .-In this device the headpiece l"' " V  be 

used In place of the check rein, and be thrown out of the way on d ,, , .ch 
Ing It, whlle the body of the protector Is so applled to the tbllls that the 
borBe may be readily unhitChed without being hindered tbereby. The 
reins are fnrthermore guided and supported In such a manner that no en· 
tangling of the tall with the same is possible . 
Treating Animal Fats and Manufacturing Artificial Butter. 

Wllllam L .  Churchill, Rahway, N .  J . ,  and Jacob L. Englehart, New York 
city, assignors to Cburchlll Dairy Company, New York clty.-Thl. process 
consl.tB ln softening, washing, and dlBintegratlng the fat of animals for 
the purpose of rendering the oleoma.rgarin and stearin separable from 
the membranous tissues. The hashed fat Is then heated by steam for tile 
purpose of melting the same and rendering itB elements mobile . Hot air 
Is forced throngh the same while In the heating caldron for the purpose of 
effecting the thorough separation of said oleomargarin and stearin from 
the useless tissues, by means of which the oleomargartn and stearin are 
eliminated from the tlssueB, and left in such relative positions In tbe cal
dron as to be readily separated. The eliminated pure fat Is malntalned at 
a temperature of 1100 Fahrenheit for twelve hours , after whIch the partia 
separation .of the oleomargarin and stearin Is accomplished by decant a 
tlon, and the complete separation of the oleomargarin from the stearin 
Is effected by compression In cotton bags at a temperature of about 80' 
Fahrenheit. For these purposes a suitable "gltatlng and purifying appa
ratuB 18 employed. 

Improved !!leed Planter. 

Lawrence S. Connor, Orangeburg, S. C .-This Invention relates to cer 
taln Improvements In seed planters, and conslsts In the pecultar construe· 
tlon and arrangement of an opener with reference to the furrow wheel 
the combination with the after portion of the frame of an Mjustable cov 
ereI', and the construction and combination of devices for operating and 
adjusting the feed In the bottom of the grain box. 
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.ut'lutl'S aud �ttt'oual. 

Oltarue (0'1' inllerllon under 'h" Maa t& $1 II Line. 
I. S. Mundy's improved friction Hoisting 

Engin es, for m1nee, docks. quarries, plle drvl1ng, etc. , 
challenge the world. Send for circular. Newark, N. J .  

Key Seats weaken shaft ing-Set-Screws 
ring It and c.tch belting and clothing. Both Keys and 
Set-Screws throw pulleys out of balance In fastening. 
The Taper-Sleeve Belt Pulley bas n one of these objec· 
tionable features. Send for price list. A. B.  Cook & 
Co 0, Erie ,  Pa . 

Steam Traps and Inj ectors on trial ; 3 Good 
Steam Pumps-cheap . A.  G. Brooks, 422 Vine Street, 
Philadelphia, Pa. 

Second Hand Portable and Stationary En
gines and Boilers, Pipe ,  &c., fer Sale cheap. Address 
Junius HarriS, Titusville, Pa. 

To Farmers-Don't buy a Seeder or Fer
tilizer unttJ you see James Codvlile'. Seeder and Fertll· 
Izer Combined. Sows grain, grass seed, or plaster, 150 
busbels per day. Will be In the market soon. Address 
James Codvllle, Woodstock, OntariO, Canada. 
To Manufacturers and Amateurs-Solutions 

for covenng all kinds or metals with different metal , 
either by Electro Plating or chemical process, always on 
hand, with reliable direction for use . Address Alb. 
Lovle, 222 N. 4th St., Phlladelpbla, Pa. 

Patent Chemical Metallic Paints-Mixed 
ready for use. 50 ctS .. $1, and $ 1 . 50 per gal . Eng. Roof 
Paint ,  graund In 011, 50 cts . ..  gal. LIquid Slate Roof 
Paint, 75 cts. " gal . New York City 011 Co, Sole Agents, 
116 Malden Lane,  New York. 

1Sx42, 16x36, 14x30, 12x12, 12x24, 12x30, 
llx14, llx24. 10x 12, 10x15, 1Ox20, 9x12, 9x16, 9x18. 8"xl0, 8x12, 
8x16, Sx20, 1x12. 7x20. 6x12, 5xll, 4x6, 4x8, 3x6 Engines, and 
otbers for all purposes, overhauled thorougbly and war
ranted reliable .  Loco., Flue, Uprlgbt and Hor., Tubu
lar Boilers , new, 2d hand, and rebuilt ; Woodward, Cam· 
eron, NIagara, B lake and other Steam Pumps ; Air Com
pre'ser, Vacuum, and Circulating Pumps ; 8 H.P. Baxter 
Engine .  W !lson & Roake, Man'f'rs, Water and Dover 
Sts. , New York. 

For Sale, Cheap-2nd Hand Hot Air Engine, 
4 H . P., Roper's Pa.tent. Address Cook & Hawley, Col
ton. St . \Lawrence Co., N. Y. 

For Solid Emery "Wheels and Machinery, 
Bend to the Unlon Stoue Co .. Boston, Mass., for alrcular. 

Saw Ye the Saw ?-$1,000 Gold for SawmHl 
to do same work Wit" no more j)ower Expended. L. B . 
Cox & Co . ,  197 Water St., New York. ' 

Diamond Carbon, of all sizes and shapes;for 
dr1Ulng reck, sawing stone, and turning emery wheels ; 
also Glaziers' Diamonds, I .Dlcklnson,64 Nassau St.N.Y, 

Electric Bells for Dwellings, Hotels, &c.
Most rellable and cbeapest Hotel AnnuncIator. Cheap 
telegraph outfits for learners . llls'ts for PrIvate Lines, 
Gas LIghting Apparatus,etc. J .H.Hessln,Sc.Cleveland,O 

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

Astronomical Telescopes, Spy-Glasses, and 
OptIcal Instrumeuts at prlees to sui, all. L. W. Sutton 
Manufacturer, Warren St. , Jersey City, Box 218. 

Responsible parties, who wish light ma
cb lnery manufactured. cast or malleable lron preferred, 
please address E .  Mann & Son, Milford, Mass . 

The improved American Governor. Send 
for new cataiogue. C .  A. Couoe & Co. , Philadelphia, Pa. 

Scale in Steam Boilers.-I will remove and 
prevent Scale In any Steam Boller, and make no charge 
until the work Is found satisfactory. Geo . W. Lord 
Philadelphia, Po.. ' 

N ew Iron Ore and Dry Quartz Pulverizer 
s unequaled ! F. Alden, Patentee, Pittsburgh, Pa . 

A situation wanted as malleable iron melt
er, air furnace or cupola .  Has sIx; years' experience. 
Address 46 Pond St . • Worcester, Mass. 
For the best Cotton Cans and Galvanized Fire 

Pails, address James Htll, Pr"vtdence, R .  I. 
For small size Screw Cutting Engine Lathes 

and drill Lathes. andress S tar Tool Co . . PrO Vidence, R . I. 
For Inventors-A Practical System for the 

sale of Patent Rights . Approved by " ScientIfic Amerl· 
can" and the U America.n Artlzan. " Tells how to make 
money on Patents. Send for explauatory circular, 
S. S ,  Mann & Co . ,  BaltlmQre, Md. 

C. B. Cotton & Co., Agents for the Sale of 
Patents, West Gorham, Maine. Established SIx years . 
This Flrm Is reliable and we l l  worthy of confidence, and 
possesses superior faclllties for the Sale of Patents . The 
Records of the Patent Office show that they bave paid 
as hIgh as Seventeen Thousand Dollars for an ordinary 
Patent. Patentees will find It for their Interest to em
ploy this Agency In the Sale of tbelr Inveutlons . 

For the Beet Portable Engine in the world, 
address Baxter Steam Engine Co . ,  18 ParI< Place, N; Y. 

Eames Patent Molding Machines for Metal 
Cas tiL g •. Saves fully one third In cost of labor of mold
ng, and secures better work thau the ordinary metbod. 
For Circulars, address P. & F.Corbln, New Britaln,Conn. 

Small Portable Engines, 2 to 12 H.P. Send 
or Prices & Cat alogue. Tully & Wilde, 20 Platt St . ,N.Y. 

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

John son's Universal Lathe Chuck. Address 
Lambertville Irou Works, Lamnertvllle , N .  J .  

Bellt Philadelphia Oak Belting and Monitor 
Stitched. � W. Amy. Manufacturer. 801 & 80S Cherry 
St .. Philadelphia, Pa. Send for new circular. 

Direct Steel Castings-Solid and Homoge
neous. Colleslve Power four time_ greater tban (fast 
Iron. An Invaluable SUbstItute for expeualve forgings, 
or Iron Castings requiring great S.trength. For circular 
and prIce JIst, addr.ss McHallee Steel Co. , cor. Evelina 
and Levaut Sts., Pblladelphla, Pa. 

Steel Lathe Dogs, 14 sizes, and 7 sizes of 
Steel Clamps . The Best aud Cheapest . Send for Circular 
& I>rlce llst to Phlia. Hydraulic Works, Evelina St. ,Phlla. 

Shafting, Pulleys, and Hangers at the low
est prices. 1>. Frisbie & Co. , New Haven, Conn. 

Tingue, House & Co. , 69 Duane St. , N. Y. 
Manufacturers of Macblne Blanketlug,Felts,aud Cloth. 
Endless or In piece, for Prluters , Eugravers, Polishers 
Plano Forte Maker_, Paper Makers, Calico Printers , 
Punching or Washer Cloth, Filter and Strainer Cloths 
for all kinds of liquid.. Sample sent on application. 
Double-Acting Bucket Plunger Steam Pumps, 
Manuf'd Dy Valley Machine Co., Easthampton, Mass . 
N. Y. Store, 45 Cortlanit St . ;  Phlla. Store, 182 N. 3td St. 

Hydraulie Presses and Jacks, new and se · 
condnand .Lathes and Macllinery tor PolI.hlng and Buf
fing Metals .  E. Lyon 70 etrand Street, New York . 

Deane's Patent Steam Pump-for all pur
poses-Strictly first ch .. s and reliable. Send for olrcular. 
W. L.  Chaoe & 00., 95 & 97 Liberty S t . ,  New York . 

For Solid Wrought-iron Beams, eta., see ad
vertlsement. Address lrnlon Iron MlIls,Plttsburgh ,Pa., 
for lithograph, etc. 

Mining, Wreeking, Pumping, Drainage, or 
lrngatlnll Macblnery, for aale or rent. See advertise
ment. Andrew'B Patent, lnslde page. 
Temples " Oileans. Draper, Hopedale, Mass. 
Buy Boult's Paneling, Moulding, and Dove

tailing Machine. Send for Circular and sample of work. 

B. C. Mach'y C o . ,  Battle Creek, Mlc!l. . .  BOl< 227. 
Rue's " Little Giant" Injectors, Cheapest 

md Best Boller Feeder In the market. W, L. Chaee " 
Co. ,  l1li, 95. III Liberty Street. New York . 

For Surface Planers, small size, and for 
BOl< Comer GrooVing Machines, send to A. DaVis. Low· 
,11, Mass. 

Lathes, Planers, Drills, Milling and Index 
Yacblnes. Geo. S. Lincoln & Co., Hartford, Conn. 

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

Price only three dollars-The Tom Thumb 
Electric Telegraph. A compact working Telegrapb ap· 
�aratus. tor sending messages, making maguets, the 
electl1c IIgbt, giVing alarms, and varloua otherpurposeB. 
Can be put In operation by any lad. Includes battery, 
{ey and Wires . Neatly packed and sent to all parts of 
ohe world on receipt of price. F. C. Beach & Co. , 268 
Broadway,New York. , All Fruit-can Tools,1t erracute,Bridgeton,N .J' 

Peck's Patent Drop Press. For cireulars, 
ad.dress Milo, Peek & Co., New Haven, Conn . 

Small Tools and Gear Wheels for Models. 
List free. Goodnow & Wlghtman,29 Comb Ill, Boston,Ms 
The Improved Hoadley C�t-off Engine-The 

Cheapest, Best, and Most EconomIcal steam-power In 
the United States . Send for circular. w: L. Chase & 
Co., 95 & 97 Liberty St., New York. 
Portable Engines, new and rebuilt 2d hand, 

a specialty. En�Res, Bollers, Pumps, and Machinist's 
Tools . 1. H. Sbearman, 45 Cortlandt St., New York. 

Spinning Rings of a Superior Quality
Wbltlnsville Spinning Ring Co., Whitinsville, Mass . 
Send for sample and price list. 

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

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

Forges-(Fan Blast), Portable and Station.
ary. Keystone Portable Forge Co., Phllallelphla, Pa. 
The "Scientifie American" OffiCII, New York, 

IS fitted With the Miniature ElectriC Telegraph. By 
touching little buttons on the deSKS of the managers, 
<lgnals are sent to persons In tbe various departments 
01 the establishment. Cheap and effective. Splendid 
for sbops, oJllces, "welllngs . Works for any distance. 
J:'rIce ,5. .F. C. Beach & Co., 268 Broadway, New York, 
\lakers. Send for free 1II11.strated Catalogue. 
Brown's Coalyard Quarry & Contractor's Ap

,aratus for holstlng and conveying materials by tron 
'llble. W. D. Andrews & 8ro. , 414 Wllter St., New York . 

E. C. will find directions for dyeing silk 
silk black on p .  101, vol. SO. We do not understand bls 
other que.tlon .-H.  B. H .  will find directions for dyeIng 
several materials black on p. 101, vol . 80 -C. R. will 
find Professor Bottger's recipe for removing super1lu
ous hair on p. 20 ot Science Record for 1874 .-C . W. K. 
wi l l  find a good recipe for black Ink on p .  203, vol .  26  -
J. L. H. can make a colorless varnish by the dlrectloDs 
on p. 150, vol. 29. Marking Ink Is described on p . 251, 
vol. 29.-E R. W. will find full directions for making 
waterproof paper on p. S46, vol . 80.-J . M. will find a 
description of the field camera on p. 58, VOl. 31.-C. 
Will find directions lor treating cider on P .  10, vol. 29. 

(1) W. T. H. says : I read that oleate of 
soda, mixed with "Iycerln , would make tough soap bub
bles .  What Is  this ? A. Oleic acid combines with 
soda to form oleate of soda, wblch Is a hard soap, aud 
enters largely Into the compOSition of wbllt Is known 
lid Marseilles soap. The corresponding salt of potash 
Is a soft soap , and Is  the chief Ingredient In the so· 
called Naples soap. 

(2) T. I. H. asks : I am about to build a le
vee, and would like to know if the angle towards the 
water should be equal to or greater or less than the 
angle towards the laud .  It will be ,a trapezium In cross 
sectlon, 15 feet at base, with a 4 foot brow parallel to 
the base. What are the best Inclinations for the other 
two sides ? A. The dimensions given by you are the 
horizontal and not the surface dimensions . It cannot, 
therefore, be  deduced from them what Is to be the 
hlght of tbe levee, and yet upon this depen ds the grade 
of the slopes .  The sbape and size of a dam or levee Is 
not usulllly determIned by the dImensions and form ne
cessary to resist the pressure of the water,so much a .  by 
those necessary to contend against  the filtration of tbe 
water through the levee ,  and the effects of that filtra
tion on the work Itself. The pressure, however, Is 
greatest at the base of the levee, and therefore, for tbls 
alone, requires the greatest reslstonce there ; If tbe wa. 
ter rlses 6 feet above the base of the levee, the pressure 
on the first foot wl1l be 6 times that ou the hIghest foot 
-and tbls latter will be only 62" Ibs . per square foot 
of the surface.  Hut an embankment erected of earth, 
simply to resIst this pressure, would soon be worked 
away by t he filtration of the water through It; It be
comes, necesBsry, therefore , to construct It of much 
greater dimensions. and this In accordance with the 
cbaracter of the earth of which It Is constructed. It 
should be of a good binding eartb, the surface soli re
moved under It, and the depOSit rammed In layers not 
over a foot tblck. If pOSSible, a stratum of puddling 
81ay should be built up In the center of tbe levee, from 
bottom to top . To prevent the washing of tbe current, 
the slope towards the water should be the greatest, and 
may be from three to six base to one perpendicular ; 
the reverse slope need only be a little more than the 
natural slope of the earth. The roots Of plants have a 
tendency to hold the earth In place, ,and their growth 
upon the sides of the embankment Is therefore favora· 
ble to Its stability. 

(3) T. A. W. asks : What is concrete ? Can 
particles of brick, too small to be laid In mortar, be util

Ized In building? if so, wlttl what should they be 

mixed, and In what prOPortion ? A, If  you mix one 

measure of a good qual!ty of cement With three or four 
measures of sand, gravel, small stones, stone chips ,  or 
pleees of brick, and add enough water to combine the 
whole and sal'tUate the Ingredients, so that the cement 
and sand may assume the form Of a paste, the cement 
Will soon set, and the whole composition become as 
hard as some kinds of stone. This IS called concrete , 
and Is el<tenslvely used In building. 

(4) J. S.  says : I am a mecha.nic and have 
been reading the SCIENTIFIO AllERIOAN for the past 10 
years, and It allords me great pleasure to say that It has 
been the means of saving me hundreds of hours of la 
bor. I would not be without It for ten times Its sub
scription price.  No other paper I have ever read gives 
me such usefulkuowledge . A .  All readers will agree 
to the testimony of our correspondent concerning the 
useful character of the SCIENTIFIC AXERIOAN. 

Is It practicable to use a common plunger pump to 
take water fr,\m a well 140 feet from pump and 28 feet 
deep, using a check valve In the well 6 feet from 
the bottom ? I bave a well 22 teet deep, of 4" Inches 
bore, In which the supply of water used to be good. 
But now It Is pumped dry In a few minutes, all other 
things being the Bame as when the supply Is ample . 
Can you give me a remedy ? A. The plunger pump , 1f 
well made and placed within say 20 feet of the water, 
w1ll operate .  To the delivery nozzle of the pump, a 

pipe containing a check valve conducts the water up 
to any desired hlght. The pump piston Is worked by a 
lever above the mouth of the well, a rod extending from 
the lever down to the piston. We advise the use of a 
first class lorce pump Instead of a common pump .  Per
haps some of our readers can give Information about the 
drying up here spoken of. 

(5) A. L. C. asks : 1 .  How many asteroids 
bave been discovered up to the present time, and what 
Is their average dIameter ? A. One bundred and thlrty
seven. The largest are : Pallas 600 miles, Juno S60, Ves
ta 800, Ceres 220 : the rest probably number 100,000, and 
are too small to measure . 2. Allowing the earth to be 
7,912 mlles lu diameter, and the moon to be 2,160 miles 
In diameter, how much depth of the earth would It 
take to make a body as large as the moon ? A.  About 
40 miles. S .  Allowing the sun to be 886,000 miles In dl
ameter;how much depth of sun would I t  take to make 
a body as large as the earth ? A. The sun's mass Is 855" 
000, and his volume 1.400,000, times that of the earth. 

(6) W. B. asks : When is the date of the 
nearest approxlmat Ion of the eartb to the pillnet J'u

plter ? A. Jupiter will be In aphelion, or furthest from 
the sun, at Ob. on October 24 , 1874 .  

(7) E. A. D. asks : 1 .  In the conjunction 
Qf the planets Jupiter and Venus ,  Is there a point on 
tbe earth at which Venus will appear to pass over the 
face af Jupiter, In o ther words, where tbe conjunction 
will become an occultation ? A. No. At the conjunc
tion of August 12, Venus was 58 minutes south of Jupl. 
ter. 2 .  Ie tbere a rule by whlcb the distance of the 
planets from each other at the time of their conjunc· 
tlons may be calculated ari thmetically ? A. See Loom
Is' " Astronomy," p. 219. 

(S) J. P. asks : Will you put your method 
of calculating the power of an engIne so that a man 
wlthout education can understand It ? Your answer 
No. 51, on p. 219, current volume, seems to be S imple, 
but I do not understand It. A. It Is Impossible for a 
man without any education to make calculations. We 
do not understand your d ifficulty ? Do you not know 
wbat 18 meant by multiplying and dividing? We would 
be glad to hear from you again, and perhaps we can 
simplify the rule. 

Is galvanIzed sheet Iron as good for a small boUer as 
plain charcoal Iron ? A. Yes ,  If It Is of the same qual
Ity. 

In your answer No. 57, p .219 , curreut VOlume, wbat do 
tbe figures l�5, 13'2, 50'1, 54'8, etc . ,mean ? A.';l'hey repre
sent the number of pounds of the various constituents 
In 100 Ibs . of corn meal. 

(9) A. C. asks : How much steam can I 
safely carry In a boiler 2 feet long by 1<1 Inches In diame
ter, wIth five 1 �  Inch lIues, and a stay bolt ? The .hell 
Is of � Inch Iron and doubly riveted. A. About 175 1bs , 

(10) C. McC. asks : How far can steam be 
carned through one Inch pipe from a ten horse boller, 
to arlve a small one horse engine ? A. Several thousand 
feet, with proper precautions .  

(11)  W. C. F. asks : What is the centrifu
gal force of & l ib. weight swung round In a 12 Inch cir
cle at 1 ,000 revolutions per minute ? A. AbORt 170 Ibs. 

(12) M. S.  T .  asks : 1 .  Has nitrate of am
monia ever been employed for makIng gunpowder ? If 
so ,  by whom ? A. Yes, by Messrs. Nolrbln and Ohlson,  
of Stockholm ; but It requires too high a temperature 
for Its decomposition . 2. Who was the first discoverer 
of gunpowder, and when was It discovered ? A.  The 
date of Its Invention Is Involved In obscurity. It has 
been said that It was used In Cblna as early asA,D.85,and 
that the knowledge of It was conveyed to England from 
the Arabs on the return of the crusaders to Europe ; 
tbat the Arabs made use of It In the Siege of Mecca In 
690 ; lind tbat they derived It from tb e Indians .  S. Are 

there any gunpowder mills In the vicinity of New York 
City ? A. We believe not. 

Is ozone soluble In any kind of oll ? A. Some oils are 
rapidly oxydlzed In Its presence . 

(13) G. F. L. says : How are perishable 
fiowers made lastlng ? A. Th. AmerIcan Agrlculturi8t 

give! the following directions :  The 1I0wers must be 
carefully surrounded by perfee tly dry, fine sand, In such 
a manner that they will bold their form, the pressure of 
the sand upon all surfaces being alike. Any fine clean 
sand will answer ; It should be sifted to remove all 
coarse particles. and then washed In successIve waters 
untll dust lind all earthy and clayey matters are washed 
away, and the last waters wbeu poured off are perfect· 
Iy clear. The sand Is then to be dried and then placed 
over a fire In a proper vessel, until quite bot, hotter 
than the hand can bear, and when cool It  will De fit to 
use. After heatlng,lt should be used at once, before It 
can absorb moisture from the air. We have had good 
success by taking a cle81., thoroughly dry 1I0wer POt, 
the hole In the bottom of which was stopped by a cork , 
This was filled a third full of tbe dry sand ; tho fiowers 
set carefully In the sand, and then more sand slowly 
added, so as to surround and cover the 1I0wers lnslde 
and eut,and set In a warm place. At the end of 24 hours, 
the cork was removed from the hole In the 1I0wer pot, 
and the saud allowed to run out In a small and gentle 
stream. The fiowers were left In the pot, perfectly dry. 

(14) A. V. D. V. asks : Can nitrogen be 
compressed like atmospheriC IIlr ? A. Yes. 

Of what Is illuminating gas composed ? A.  It  con· 
slsts chlefiy ofhyarogen and carbon. 

Can I c .. st brass In plaster of Paris molds , and 
how should the molds be prepared ? A. Mix the pilLS. 
ter With water, form the molds, and thoroughly dry 
them. 

Where can I get the back numbers of the SCIENTIFIC 
AMERICAN, and covers for binding them ? A .  At this 

office. 
I am 19 years of age ; am I too old to go to college and 

toke a delftee ? A. No. 
(15) I. G. H . - Several kindl! of cigar ma

king maChll1es are In use.  
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(16) J. C. asks : Does the zodiacal light ap 

pear at regular Intervals durIng the sprIng anll summer 
equluoxes ? When and how may I t  be observed ? I have 
seen It somewhere stated that, On watchIng the rellec. 
tlon of  the western skIes after sunset on a smooth sheet 
of water, the line of the light could be distinctly traced 
In the rellectlon ; but I have failed to  find It. A. The 
zodlacal llght ,as  Its name Imports, Invariably appears 
In the zodiac, or, to speak more preclsely, In the plane 
of the sun's equator, which Is 70 Inclined to the zodiac, 
and wblch plane, seen from the sun , Intersects the 
ecliptic In longitude 780 and 2580 , or so much In advance 
of the equinoctial poiuts. In consequence It I s  seen to 
the best advantage at or a little after the equlnoxes,after 
sunset at the spring, lind before sunrise at the autumn, 
equinox. At the vernal equinox , the appearance of the 
zodiacal light Is  tbat of a pretty broad pyramldlll, or 
rather lenticular, body of light , wblch begIns to be Vis
Ible as soon as the tw1l1ght decays .  It Is very brIght at 
Its broader or lower part near the hOrizon , and (If there 
be broken clouds about) often appears like the gloW of 
a distant confiagratlon, or of the rising moon, only less 
red. We do not see the advantage of viewing It by re
fiection. 

Some months slnee you published a prescription for 
catarrh , conSisting of ammonia, alcohol, carbOlic aCid, 
and distilled water,saylng: "Mix and Inhale the vapors." 
In your last Is.ue you remark tbat tbe vapsr of ammonia 
Is hurtful If Inhaled. How do you reconcile these two 
Items ? A. We were speaking In a general way of tbe 
ellects o f  Inhaling tbe vapor. of  ammonIa.  It Is only 
da.ngerous when a,strong solution Is used,such 8.S " aqua 

ammQnire fortiorls, the stronger water of ammonIa .  
This, applied to t,he skin, causes  pain , redness, vesica
tion, and  destruction of the part ; tbus acting first as a 
rubefaCient, then as a veSicant, and lastly as a caustic 
or co:oroslve. Its emanations are also lrrihr t ; when 
they come In contact with the conjunctIval membrane ,  
a 1I0w of tears I s  the  result ; when Inhaled. their power
ful action on the air passages Is well known. Persons 
in syncope are observed to be almos t  Immediately raised 
from a deathlike state by mer.ly Inhaling tbe vapor of 
thIs solution. In cases of InsenSIbility, It must be em
ployed with IIreat caution , for If used Injudlclously se
rious or even fatal consequences may be the result . 
When swallowed It acts as a po werfully corrosive pol
SOD. In small or therapeutle doses, such as we are Be. 
customed to employ In tbe treatment of diseases, am
monia acts as a dlJfuslble stlmulan t ,  eXCitant, or calefa. 
clent. It produces a feeling of warmt .. In tbe mouth, 
tbroat, and epigastrium . The heat of the skIn Is some _  
times Increased, and tbere Is a tendency t o  sweating, 
which , If promoted by the use of warm dlJuents and 
clethlng, frequently terminates In  copIous perspIration . 
If we compare the effects of ammonIa with those of 
other stimulants, BS camphor, wine, and opium, we ob 
serve, ln the first place, that tbe Infiuence of ammonia 
is princIpally manifested In the ganglioniC and true 
splnal systems, whlle the o ther stimulants above men
tIoned atrect the cerebral system. Tbu. tbe eftects of 
ammonia are usually exhibited on the circulation, res. 
plratlon , secretlon,and the spasmodic actions ; but cam
phor, wine, and opium, though they also .ftect tbese 
functions, yet principally affect the Intellectual func
tions. Secondly, tbe effects of ammonia are more 
transient than tbose of tbe oth er  agents just referred 
to. Tblrdly, the vascular excitement caused by wine 
and opium Is attended by diminished mucous secre 
tlon, and Is allied more to lin ordinary fe brile attack . 
-Pereira. 

(17) C. F. S. asks : 1: How high a degree of 
heat can be obtained from gas lIame, oy the use of tbe 
Bunsen burner, upon a sheet Iron surface ? A. Tbls 
depends upon the quantity of gas consumed In II given 
time, as also Its quality and the coustructlon of  the 
burner. whIch Is variable. 2. Is there anything better 
than the Bunsen burner for procuring a high heat from 
gas llame ? A. There Is nothing that Will compare with 
It In poln t of economy. 

What Is the bolllng polut of crude petroleum ? A. 
Petroleum cannot be said to  be a homogeneous sub. 
stance, but must be looked upon ratber as a mIxture of 
an Indefinite, and apparently unlimited, variety of slm. 
Ilarly constituted compounds. So Interminable Is tbe 
number 01 these compounds, aod so InfinitesImal are 
the shades of difference between each member of the 
series and t!l.e next In order of succeSSion, that tbe 
only practical method of classifying tbem has been to 
group the products of dlstllatlon Into classes, accord

Ing to their specUlc graVities, desIgnating the number 
of the senes belonging to each class with one generic 
name. When petroleum Is subj ected to dlstllatlon , the 
lightest and most volatile of the substances which com
pose It distils over at first, the products growing he,av
ler and leS8 volatile as the dlstlJatlon proceeds and the 
heat Is Increased ; and lt Is by taking advantage of this 
circumstance that the distiller IS enabled to separate 
the several oils of whlcb It Is eomposed, according to 
any desired clllsslficatlon , the lines of demarcation be
Ing determined by the specific gravity of the liquid 
whlcb distils over. This Is wbat i s  known as 1ractlonal 
dlotllatlon. The claSSification usually adopted by dl s
tillers Is as follows : AIl,above 880 of Baum6's hydrom 
eter Is called cbymogene, from 880 to 700 gaSOline, from 
700 to 50· naphtha, from 600 to 500 benzine, from 500 to 
850 kerosene, from 350 to 280 lubricating 011. 

(1S) J. T. and others ask : How is rosin oil 
made i A. It Is a product of tbe dry dlstllatlon of ro ·  
sin. The apparatus used  consIsts of an Iron pot ,  a head 
piece, s. condensing arrangement, and a receiver. In 
the dlstlJlatlon , a  light 011 comes over .Ilrst, together 
with water. AS soon as a cessatlou In the 1I0w of the 
dlstllate occurs, the receiver Is changed, and the heat 
Is further raised, when a red colored lind heavy rOSin 
oll comes over. The blllck residue remaining In the 
pot Is used as pitch. The light 011, called plnolln e ,  is 
rectilled, and the acetic acid water,passlng over with It , 
Is saturated with calcium hydrate, filtered, and evapor· 
ated to dryness, and the calcium acetate obtained Is 
employed In the manufacture of acetic acid. Tbe rosin 
oil, obtained after the IIgbt ell bas passed over, has a 
dark violet blue color, and Is called " blue rOSin 011." 
Tbe red oll is boiled for a day, the evaporated water 
being returned to the vessel ; next day tbe water Is 
dra wn off and the remaining rosin 011 Is saponified with 
caustic soda lye of 860 Baume, and the resulting almost 
solid m8ss ls distilled so long as 011 passes over. The 

product obtained Is rectllled rosin 011, which Is allowed 
to stand hi Iron vessels , protected by a thin layer of 

gypsum, whereby after a few weeks a perfectly clear 
oll is obtal'ned, free from water. The 011 of tiut quality 
is obtained by a repetiti on of the foregoing operation 
upon the once rectified 011. The reSidue. of both ope· 
rations are melted up with the pitch . 

(19) J. S. J. asks : What is the bursting 
pressure of a cylindrical boiler of 50 inches diameter 
of � Inch plates, With a single row of rivets ? Whllt Is 
a safe working pressure ? A. Bursting pressure Is 
about 250 Ibs. per �qu .. re Inch; working pressure 30 Ibs . 
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(20) P. S. asks : What do traveling glass 

blowers burn In their lamps to make such a great beat 
as they produce ? I have seen them blow up a ball In 
the middle of B glaBs rod, and then, by snctlon with the 
mouth, bring some kind ' of a melted l 1quld Into said 
ball, and silver It over on the Inside . A. They gener· 
ally use alC Ohol.  2 .  What do they use for the slIver 
Ing ? A. Tbe following . alloy is frequently uBed : 3 
parts lead, 2 tin, 5 bismuth . 

(2 1) H. L. C. says : 1. What appearance 
bas porcelain clay In Its natural or crude state ? A. 
Clays are naturally white, yellow, blue, or green. Pure 
clay is white ; colored clays are the result of several ad· 
mixtures. White clay contains but small quantities  of 
protoxide of iron, and becomes after burning yellow or 
red ; these colors, originating from the numerous Of
ganlc substances, disappear after being volatilized by 
many firings . The colored clays chans.;'e their color du
ring firing, becoming red or red yellow. Fine clays are 
prepared only lrom those becoming wblte by contm
ued burnlFlg. 2. Would a good mine 01 porcelain clay 
be of great value ? A. Yon had better have a sample 
analyzed ,  and IBO determine its exact value. 3. What is 
the proper name for porcelain clay ? A. The technical 
name Is kaol1n . 

(22) H. A. M. asks : What will harden coal 
tar, BO that the heat of the sun will not cause It to run 
or melt ? A. The only proceBs tbat we know of In this 
connection is the dlstilatlon of the tar, to obtain pitch 
or asphalt. 

What would De the results attaching',. force air pump 
to the steam tube leading to the cylinder and forcing 
air In with the steam ? Our engineer thlnkB the 
expansion of the air would add to the power, and prove 
a saving. A .  Sutllclent data are not sent. In general, 
this plan would be anything but economical. 

(23) W. E. L. asks : Could not photog�aph
ers place a looking glass in such a POSitiOll that any one 
sitting lor a picture could look at themselves, and be 
Bure to get the flesired expression of countenance ? A. 

They COUld. It Is an old idea. 
(24) F. M. H. asks : How can I ascertain 

how many feet a belt runs at any g1ven speed Of rota
tion of pulley ? A. Find tbe clr cnmference o f  a Circle 
wboBe diameter Is equal to tbat of the pulley on which 
the belt runs Increased by tbe thickness of the belt . 
Multiply thls.l'lrcumf<>rence by the number of revolu· 
tlons tha t the pulley makes per minute. 

What are the principal questions that are asked of a 
person in order to gct an engineer's license ? A. You 
should apply to the local supervising Inspeetor. 

(25) J. D. W. asks : How are glass globes, 
reflectors ,  etc., silvered? How can I sUver a bt::nt glass 
without bavlng to use a bot solution or the ordinary 
method of tinfoil and quicksilver? A nltra'e of silver 
solution would be too costly, as It would take too 
much and the waste wonld be of no use .  A. We can 
give you no reCipe tbat will anBwer all your require· 
menta . 

(26) C. B. W. says : 1. I have tried to con
struct a cheap telescope as described by you, but It will 
not work. The lenses are a meniscus of 17;; inches diam· 
eter and 48 inches focus ,  and a plano·convex J'� inch in 
dlameter, l lnch focns. Which way should the lenses be 
set, convex side toward the eye or otherwise ? A. Oth
erwise. 2. Will not a Btralght tube do as well as B taper· 
Ing one ? A. Yes. 3. How far sbould the above lenses 
be from each other ? A. 49 Inches. 

(27)C.J.W.says : I intend to make a telescope -fin a two inch achromatic object glass of 30 inches 
focus. 1.  How C::!.ll I make a terrestrh.l eyepiece  for it, 
having a power of 80, and another having a power of 20 . 

A. The equivalent focus of a terrestrial eyepiece Is 
about equal to the mean of that of the first and last 
l enBes. Thus If the oOj ect lens (A)  Is 1 '5" focus ,amplify
tying lens (B) 2",fleld lenB (C) l ' 6",eye lens (D) 1'2 fOCUB; 
the eqUIvalent focus will be 1 35" and the power 22 If  
you wish a pancratic or variable power e},eplece, make 
the focI (In sixteenths of an Inch) : A 19, B 24, C 24,  D 11;  
the apertures respectively 9,7,9,7. }"rom A to B ;:; 27,C to 
D � 20. From A to J) � 74, when the draw tube Is shut; 
A to D � 124 when it Is open. Power 16 shut, 30 open . 
Dlapbragm aperture 2, dIstant 18 from A toward B .  
Ditto aperture 5, dlstal'lt 8 from C toward D.  2. Ha. 
the Huyghenlan eyepiece any advantage over a single 
equivalent lens ? If so ,  what Is It ? A. There is less 
aberration. 3. How do you tell the focal length of the 
Huygbenian eyepiece, when given the focal length of 
the two lenses? A. Dlvldc focuo of objectlve by " fo· 
cus of field lens. 4. Will you please give me a formula 
for makIng a terres trial eye p iece of any power for any 
focal length of object gl.ss ?  A. Sir D.  Brewster's tor· 
mula is ; Foct, 14, 2 1 , 27, 32. Distanc e s , 23, 44, 40. Aper
tures 5'6, 3'4, 13 ' 5 ,  2 ' 6; diaphragm at Inside focus of eye. 
lenB . 7. 

(28) Z. says : I have an object glass 2 inch
eS in dlameter and of 24 inches focus. I wish to increase 
the length of the focus by means of a concave lens 
placed between tile object glas s  and tbe eyepiece, so 
th.t my telescope sball be equal In power to an ordlna· 
ry telescope of 48 Inches In lengtb with an object glaBs 
two Inches In diameter. What must b e  the size and fo· 
cus of the concave lens, and at what distance must it be 
pl.ced from tbe object glass ? How Is the calculation 
made ? A. Place, 12 inches from your obj ective, a con
cave achromatic lens of 1 inch aperture, and 2t inches 
virtual focus. For optical formuloo, see any work on 
phYBlcs . 

(29) W. B. asks : What is the cause and 
wha.t 1s  the remedy 1n case of a person's ba1r getting 
prematurely gray ? Is It poverty of the particular con· 
stituents of the blooo , which furnished sustenance for 
the hair ? If so, wbat should , be a . ded t o  enrlcb I t  In 
that respect ? A. It may be congenital or aCCidental, 
depending upon Bome constitutional peculiarity in tbe 
organization of the Individual ; causes which Il.ve been 
observed to cause it are mental emot10n ,d1sease ,and in
juries. Grief and terror have been known to cause 1t, 
varying in tIme from a few hours to years. Btchat 
says : "The di:tf:erent passion s of tlle mind have a remark
able influence over the internal structure of the hair ; 
often, in a sbort period ,  grief e:tf:ects change in its color, 
blanching the hair, probably by means of .bsorptlon 01 
the fiutd. contained In Its tissue." The treatment Is to 
remove the causes of deblllty existing In the constltu. 
tlon by tonics ,  espeCially chalybe.tes and pbosphorlc 
aCid, and (where dofectlve nutritive power prev.lls) by 
means of preparations of iron and arsenic, and to stirn· 
ul�te the Bkln loc.lly by abundant brushing and some 
gentle stimulant, such as cologne and aqua ammonia 
used at the same time. 

(30) R H. says : If you sprinkle salt on a 
fiy whlcn Is de.d from drowning, It w1ll come to Hfe 
again and fiy away . What I .  the c.us e ?  A .  The fiy I. 
not dead, although he may De "p parently l1Ieles, . 'Ihe 
salt absorbs the water from the bre.thlng apparatus of 
the insect, and so restores animation. 

$ dtutific �tutritau. 
(31) W. P. H. asks : 1 .  How is the concave ' ( 39) J. C. B. of Berlin, Germany, asks : 1 .  

s urface of a glass reflector for a reflecting telescope What is (: xpected o f  a mechanical draftsman in Ameri
slivered on the Inside ? A. Draper's method of silver· ca when he takes a position In tbe drafting room ofma· 
iug glass : Dissolve 560 gralus Rochelle .alt in 3 oz •. of chine works ? A. If he Is tb e hoad draftsman, he Is ex· 
water. DIssolve 800 grams nitrate o f s\lver In 4 OZ9. of pected to design and superintend tbe construction 0 ' 
water. Add silver solution to an ounce strong ammo - all work. 2. What percentage on the e stimate of an en 
nla untlI brown oxide of slIver remains undissolved .  glne does a mechanical draltsman charge for the draw 
Then add alternately ammonia and silver solution care- Ings, etc. ?  A. No general answer can be given to this 
fnlly until the nitrate of silver Is exbausted, wben a question. The compensation received depends upon 
little Of tbe brown preCipitate sbould remain. Filter. tbe ability and reputatlon of tbe designer. 3. How do 
Just before using mix with tbe Rocbelle salt solution tbe proprietors ofmacblne works charge for work donf 
and dilute to 22 0zs. Clean tke mirror with nitric acid In their shops ,  and also for a man golug out to do work? 
or plain collodion and tissue paper. Coat a tin pan wltb A . From 20 to 25 per cent profit may .be considered an 
Deeswaxand rosin equal parts . Fasten a stick ,. Inch average amount. 
tblck across the bottom . Pour In the slivering solu· How many editions of " Uncle Tom's Cabin " have 
tlon . Put In quickly tbe glass mirror, face downwards ,  been published altogetber ? A. It Is stated on good au_ 
one edge first. Carry the ,an to a window and rock the thorlty that the nnmber of copies sold amounts to mil· 
glass slowly for half an hour. Bright objects should lions .  We do not thlnktbat the number of editions I. 
now be scarcely visible through the film. Take out the known. The work has been translated into 17 Ian · 
mirror; set It on edge on blotting paper to dry. When 
thoroughly dry,lay it face up on a dusted table. Stufi a 
piece of softest thin buckskin loosely with cotton . Go 
geLtly over the whole silver surface with this rubber 
In �Ircular stroke,. Put some very fine rouge on a piece 
of buckskin laid fiat on the table, and Impregnate the 
rnbber with It. The best stroke for polishing Is a mo · 
tlon In small Circles ,  at times going gradually round on 
the mirror, at times across, on the various chords . At 
the end of an hour 01 continuous gentle rubbing, with 
occasional touches on the flat, rouged skin, the surface 
will be polished so as to be  perfectly black lu obl1que 
positions, and, with moderate care, scratchless. It Is 
best, before silvering, to warm the bottle of silver solu
tion and the mirror In water heated to 1000 Fah. 2.  What 
is the best composition for a metallic Bpeculum for a re
fiecting telescOp.e, al'-d what proportion shonld the met
als have ? A. Copper 126·4, tln 58 ·9 parts. S. How can I 
grind and polish a 'concave metallic speculum for a re. 
ftectmg telescope ? A. Coarse ,  fine, and elutrlated em
eries, tben rouge, must be applied to the surface in 
curves, at first ctrcular, then In adjnstable hypocycloid 
curveB,by appropriate machinery or by hand. The hoi· 
low is ground by lead and by Iron surfaces, and Is pol· 
I shed by pitch tempered with rosin. 

(32) T. S. K .  asks : How can I cement a 
broken crucible ? A. We know of no authentiC recipe 
that answers your purpose. 

(33) G. B. asks : How can the black scale 
on sbeet steel be removed most etllclently ? Cold acid 
will not tonch lt ; .nd for a small quantity. the expense 
of a le.d batb and apparatus Is too great. A. We know 
of no method other than those you mention. 

(34) R A. says : I have a Rhumkorfl' induc
tion coHo The connections are perfect as far 8S I can 
see, and I h lwe a Smee's battery of two elements. Is 
the b.ttery strong enough ? It will work at times, but 
will give no perceptible Bhocks .  Occasionally the keep
er wlll t.p for a few moments , ihen stop. If I touch It 
It will start again, only to stop as before . Can you In
form me as to the probable cause ? A. It Is necessary 
lor the proper worklng of the machine tbat the keeper 
.nd all connections should be perfectly free from dust, 
corrOSion, etc. Your battery Is amply Butllcient for the 
purpose. 

(35) W. L.  L. says : In Humboldt's " Cos
mos," I read that " the early races of manktnd beheld 1n 
the far north the glorious constellation of our southern 
hemisphere rise before them, which, after remaining 
long Invisible, will again appear In tbose l.tltudes after 
the lapse of thousands of years." Again : "The places 
of the north pole will successively be Indicated by the 
stars Beta and Alpha Cephei and Delta Oygni untll, after 
a period of 14,0"0 years , Vega In Lyra will Bhlne forth a. 
the brlghteBt of all possible pole st.rs ." If this be SO,are 
not the zones and cltmates moving around the earth, 
slowlybut surely. so that what now Is the frigid zone 
was once the torrid zone, and vice versa ? Aga1n : If, 
as Herschel s.ys, the sun Is le.dlng this system throuzb 
'pace, Is another gl.clal period possible ? Wbat caused 
tM glacial period?  Was It the pbyslcal condition of the 
sun, and was the Ice destroyed by the growing be.t of 
the sun ? Is the sun's heat increasing ar decreasing ?  
Are not all lhe living beings o n  tbls earth doomed to 
certain extinct10n through and by the course of the na. 
tural laws of the Universe In the distant future ? W!ll 
not the earth become as the moon is now,dead and non
product I ve ? A. Glacial perlodB have occurred In both 
hemispheres, and may have been caused : 1.  By eleva4 
tlon of land 5,000 feet . 2 .  By changes In tbe obliquity 
of the ecl1ptte,caustng an alternate accumulation of ice 
at either pole. This occurred here from 80,000 to 200,· 
000 years ago. 3. The Bun, being now a variable star, 
period 11 years, may bave emitted less beat. 4 .  The so· 
lar system may bave travelled In cold sp.ces comp.ra· 
tlvely destitute of stars . The life history of a planet 
Is supposed to be entirely comprised In the short perl· 
od reqnlslte to cool Its surface from the bolllng to the 
freezing point of water, being Inhabited only for an m· 
finlteslmal part of Its existence. 

(36) F.  O. C. asks : Can you give me a sam
ple test by which I can tell pure oxide of zinc from 
adulterated ,  before It Is ground In oil ? A. Oxide of 
zinc and its hydrates are white powders , whtch are in· 
soluble In water, but dissolve readlly In hydrochloric, 
nttrlc, and sulphuric acids The oxide of zinc acquires 
a lemon yellow tint wben heated, but It reassumes Its 
orlgln.1 wblte color upon COOling. When Ignited be· 
f"re the blowpipe, It shines with considerable brll 
lI.ncy. Yon do not state with what you consider the 
zinc to be adnlterated. The substance most commonly 
u'edls  sulphate of b.ryta; this substance Is Insoluble 
In the acldB (except In an .lmost lmperceptlble amount) 
and ca.n be separated from zinc tn that manner, the in 
soluble resldne 1< it Irom a strong acid solution In this 
Instance being baric sulphate. 

What Is a good test to detect Impurities In hydrochlo· 
rle acid ? A. Pure bydrochlorlc acid mns t be color· 
less, and leave no residue upon evaporation. Hydro
sulphuric must leave it unaltered ,  and sulphocyanide 
of pot.sslum must not Impart tbe least red tint to 
greatly dlluted aCid. 

I have been told that, tn one of Sorel '8 formulre for 
the oxide and chloride of zinc cement, he ufted a por 
tion of carbonate of baryt.. Is this so ? A. On e of 
Sorel's cements contains 3 per cent of borax or the 
same proportion of sal ammoniac, but we have no rec 
ord of any baryta salt being nsed. 

(37) F. H. B. asks : What vessels have made 
the fastest time across the ocean, on record ? A. W e  
believe that the run o f  tbe steamer Adrl.tlc o f  the 
White Star line, from Queenstown to  the lightship off 
Sandy Hook In 8 days lesB 5 mlnutep, Is the quickest 
western trip on record. The Adrl.tlc Is 450 feet long, 
andbaB a beam of 41 feet . 

(38) E. L. H. asks : How can I set the lenses 
of an eyepiece t o  a tele�copp. ? It Is composed of tw@ 
plano · convex lense s .  A. The Huygb€nl an eye l ee s  js 
one third the focus of the field lenB, and Is placed jts 
0wn foca! length within the focns of the latter. 

guages .  
(40) J. H. F. asks : 1 .  Will turpentine do 

to preserve animals in place of arsenic ? A. No, be·  
cause of evaporation . 2 .  Is there .ny book on  the an· 
Imals of New York ? A. The" Natural History of New 
York " contalnB all the Information you reqnlre . 

What Is a standard work on civil engineering ? A. 
Mahan's U Civil Engineering." 

Ie gasoline dangerous to use ? A. Yes, very. 
. 

(41) W. C B. asks : What is a foot pound ? 
Well's in his U Chemistry " S9.ys that is a force sufiicien t  
to raise 772 1bs . welgbt to the hlght o f  o n e  foot ; but h e  
does not say how long a time may be occupied I n  ral,· 
Ing It .  A .  A foot pound Is the amount of work reo 
qulred to ralse a weight of one pound one foot high,  
We think you are mistaken In the definition you attrl· 
bute to .M.r. Wells .  

(42) H. B. says : Your correspondent J. A.  
asks where the fallacy i�  in the following demonstra
tion : x=l, y = l ; then x = y. X2 = xy. x2_y2 = xy_y2 = 

(x+y) (x-y) =y (x-y). x+y = y. 2 = 1 .  He mighthave 

obtained the same result by a shorter course of algebra : 

2 X O =l X O ;  or both sides divided by 0, 2 = 1 .  The fal
lacy consists In dividing the two sides of an equat,lon 
by a divisor equal to O, ln which case the resulting eq"'" 
tlon Is not necessarily right, though It may be so In 
most cases .  

(43) B. F C. says, in answer to J. L. L., who 
asked as to fire clay for a boUer furnace : Take com
mon e.rth, well mixed wltb water, to which Is added 3 
small quantity of rock ,alt ; let tbe water stand unti l 
the salt dissolves, which wlll take about 2 or 3 hours. It 
Is then ready for use . Apply It as fire clay Is used, .nd 
your furnace will stand much longer. 

(44) B. F. C. says : I see that a mechanic o f  
Cleveland, 0 . ,  secured a good draft and  succeed ed In 
consuming the smoke from his furnace by the appllc. · 
tlon of steam In small jets , which you seem to doubt. 
I have a similar apparatus; but 1nstead of two jets 
there are five, and 1t not only creates a bright 11ght,but ,  
with careful firlng, lt consumes at least two thirds of 
the smoke . Where you have a good draft, I would not 
advise any one to use tt,as it creates rapid combustioD , 
and would c,use " waste of fuel . 

(45) D. M. says, in answer to I. A., who 
asks : Wbere Is the fallacy III the demonstration giVl>D 
that 2.-1 ? It should bc remembered th.t multiplying 
an equatlJn by a bcto! of tbe first dee-ree ralseB the 
equation one degree and 1ntroduCbs a new solutIon 
wh1ch Is found by mak1ng that factor equal to zero . 
InvcrselY, 1I we dIvide an equation by a factor Of tbe 
first degree, the quotient i s  an equation one degne 
less, and has one solution less, which solution is that 
expressed by making the diviser = O. Thus, in the pre8-
ent instance, x = y  or x-y=O has but one solution. Mul
tiplying by x, we have x'=xy, or x (x -y) = O. which, be
ing of the second degree in regard to x, has the two so
lutions x - y = O  and x = O. If we divide by x - y, the sup
position that x=y disappears, and there remains only x= O 
From which it appears that in x+y=y, the quotient ob
tained by 1. A., x should be made cqual to zero. The quan
tityy2, subtracted from each membcr of the equation x " =  
xy, since it does n o t  alter the equation, has no thing t o  do 
with the result obtained. 

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

W. F. S. and G. S. A.-Your InBects have been put In 
the hands of a distinguished ent@mologlst for ex.mlna 
tton , and  w111 be reported upon as soon as an answer 1 S  
recelved.-W. E .  D .-It IB plumbago .-J. E. B.-They 
are botb specimens of trap rock, and would pOSSibly 
make sucb a paint as you deslre .-J. B .-No. 1  Is bltu. 
minous shale. No. 2 is br0wn hemati te, w1th consider
able amount of clay. No. 3 1s jaspery hematite .  No . 4 
Is lamina ted argil laceous brown hematite. No . 5 i s  
clay and sand, cemented with hydrated sesquloxldc of 
Iron . No . 6 ls fo ssiliferous yellow and red h emati te 
No . 7 1s compact clay. No. 8 1s bitumin ous clay. No.9 
Is argillyte. No . 10 I. galena.-F.J. R.-It ls hornblende 
.nd quartz .-C. O. R.-No. 1 Is chalcopyrite. No . 2, the 
gray part is fibrous zeoltte ; the green is in too minute 
particles for satlBfactory examination .  No. 3 1s fibrous 
amphibole . No . 4 I s  lencopyrlte or arsenide of Iron. 
No. 5 1 s azurite . There was no No. 6 1n tha box. No . 7  
Is fiesh·colored calCIte. 

COMMUNICATIONS RECEIVED, 

The Editor of the SCIENTIFIC AMERICAN 
acknowledges, with much pleasure, the re
ceipt of original papers and contributions 
�pon the following sUbjects : 

On Cribbing in Horses. By D. C. 
On the Decomposition of Eggs. By Z: M. 

P. K .

· 

On Mosquitoes. By W. C. 
On the Treatment of Criminals. By H. H. 
On Floating Magnets. By H. P. H. 
On a Carpenter's Bench. By J. C. P. 
On a Boiler Explosion. By M. A. K. 
On the Potato Bug. By E. S. W. 
On the Phylloxera. By R J.,and by RB . S . 

On Tides. By P. G. McE. 
On an Amalgamator for Gold and Silver 

Ores. By W. T. B. 
On Crucibles. By J. D. 

Also enquiries and answers from the follow
ing : 

G. S .-R. H. P.-J. N. B.-E. F. C .-E. L. W.-O.P.S .  

HINTS TO CORRESPONDENTS. 
Correspondents whose inquiries fail to ap

pear shvuld repeat them. If not then pub 

lished, they may conclude that, for good rea 

sons, the Editor declines them. The address 

of the writer should always be given. 

Enquiries relating to patents, or to the pa

tentability of inventions, assignments, etc., 

will not be published here. All such ques

tions, whlln 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. 
We have some queer correspondents :  One 

writes to know if we will not be so good as 

to send a messenger to an address which he 

gh-es-distance t wo and a half miles from 

our office-to make certain inquiries for him. 

It would require one and a half hours' time 

to do the errand, and not a stamp inclosed. 

Another wants us to write a letter and tell 

him wh ere to get a combined thermometer 

and barometer. Another : " Will you be 
good enough to give me the names and ad

dresses of several of the makers of the best 

brick machines" ; another wants water wheels 

another threshing machines ; each writer de

sires our written opinion as to which is the 
best device, with our reasons, and not one is 
thoughtful enough to inclose a fee, or to re
flect that to answer his request will consume 
considerable of our time. Another party 
wishes us to write to him the recipe for ma
king ornaments out of coal tar, where he can 
buy the mixture ready for use, and how much 
eheckermen will sell for in the N ew York 
market. For this information he sends us 
"he generous sum of three cents in postage 
stamp. Mr. C. wants us to tell him of some 
valuable invention, of which he can buy the 
patent ch,eap, that would be suitable for him 
t::l.take to sell, on his travels out W est, by 
towns, counties, etc., three cents inclosed. 
Others want us to put them in communica
tion with some person who will purchase an 
interest in thei:r inventions, or manufacture 
for them, or fumish this or that personal in
formation, our reply to be printed in the 
SCIENTIFIC A�IERICAN. We are at all times 
happy to serve our correspondents, and when 
they present enquiries which we consider of 
general interest to our readers, we give space 
for them in the above columns ; but if 
replies to purely personal errands are expect 
ed, a small fee, say from one to five dollars, 
shonld be sent. 

rOFFlClAL.l 

Index of Inventions 
FOR WHICH 

Letters Patent of the United States 
WERE GRANTED IN THE WEEK ENDIN G 

September 22, 1874, 
AND EACH BEARING THAT DATE. 
[Tbose marked (r) are reissued patentB . ] 

Aerial propeller wheel, L. A. BoswelL . • . . . . . . . •  155,218 
Alarm, electrical thermostatiC, W. D. Snow . . . .  155,208 
AI.rm, tm, F. P. Hanche tt . . . . . . . . . . . . . . . . . . . . . . . . .  155.154 
Alarm, till lock, M .  L. Morg.n . . . . . . . . . . . . . . . . . . . . . 1 55 ,331 
AnnuncIator, electric, W. R. Cole . . • • • • • • . . . . . . . •  155.292 
Auger, B. Forstner . . . . . . . • . . . . . . . . . • . . . . . . • . • • . . . . .  155,148 
Bag tic , Hard ing & Colvin . • . . . . . . • . • . . . . . . . . . • . • . . .  155,302 
Bale tie, A. A. Goldsmi th . . . . . . . . . . . . . . . . . . . . . . . . . .  155,234 
Bale tie, cotton, A. A. Szabo . . . • . . • . . • • • • • • . . . . • . • .  155 ,344 
Bale tie, cotton, W. H T J I lery . . . . . . . . . . . . . . . . . . . .  155 ,271 
Bed bottom, spring, W. W. Amos . . . . . • • . . . . . . • . .  1 55,278 
Beehive, L. A. Blaisdell . . . . . . . . . . . . . . . . . . . . . . . . . .  155 ,137 
Bit, expanRion, W. L. Parmelee . . . . . . . • . . . . . . . • •  155,333 
Blind and door adjuster, F .  M. Henderson . . . . . . . .  155,190 
Bl1nd slat fastenmg, H.  Verharen . . . . . • . . • . . . . . . . •  155,350 
Blind stop, F .  J. Boggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155.138 
Boat and mattress, life, E. O. Schartau . . . . . . . . . . . . 155,169 
Boats, etc., propelling. A. J. Emmons . . . . . . . . . . . .  155,229 
BOller fiue scraper, J. Coilicott . . . . . . • . . . . • . • . . . .  155.293 
Boller water regulator, O. B. Kendam . . . • • • . . . .  155,3 13 
Boot, !. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155,30 1  
Boot· rlvetlng plate, A. Van Wagemen . . . . . . • . . . .  155,349 
Boot ventilator, Christian & Chadoaync • . . . . . . . .  155 ,288 
Boots, maklng, L. E . D .  Warn " . . . . . . . . . . . . . . . . . .  155 ,228 
Brusb handle, WhitewaSh, J. S. L.ndes • • • . . . • . • . .  1 55,243 
Burial case, W_ S. Wood . ... . . . • . • . . . . . . . . . . . • . • • . .

.
. 155.277 

Cans, clOSing seams of, Le Comt e & Perkins . . . . . 155,::20 
Capstan, D. Kno wlton . _ . . . . . . • • . . . . . • . • • . . . . . . . . . .  155,242 
Car and axle bearing, J .  BaiHe . . . . . . . . . . . . • . . . . . . .  155,216 
Car brake, J. E .  Worthman . . . • . . . . . . . . . . . . . . . . . . . .  1 55,356 
Car coupling, G. D. Burton . . . . • • . . . . . . . • • . . . . . . . . .  155,221 
Car coupl1ng, G. B. Salmon , .  . . . . . . . . . . . . . . . . . . . . . .  155, 168 
Car conpl1ng, R .D .  Whittemore . . . . . . . . . . . . . . . . . . . .  155,175 
CarB , street, B. Castor (r) . . . . . . . . . . . . . . . . . . . . 6,057 to 6,062 
Carbul'eter, T. H. Harrington . . . . . . . • . . . . • . . . . . . . •  ] 5 5 , 155 
C<trburet er. air, Denny & Pierson ' . . . . . . . . • . . . • .  155,297 
Carriage bow fastening, A. M. Whipple . . . . • • . . . .  155,354 
Carriage , child's, R. Cobleigh . . . . • • • . . • . . • • • . • . . . •  155,223 
Chairs .etc . ,  foot rest for, J. Enger . . • • . . • • • . • . . . . .  155,187 
Clock , electric. R. S.yfr . • • . . . . . • • . • . • . • • • . . . • • • . . . .  155,261 
Clock lifting hook, J .  Connor . . . . . . . . . . . . . . . . . . . . .  155,2�4 
Clothes wringer, S. H. Str.uBs . . . . . . . . . . . . . . . . . . .  155.342 
Coftee, apparatus for treatinlZ', J. II. Grubb . . . . . .  155 ,800 
Compound Implement. L. H. HcNalr . . • . • • • • . . . . . . . 155.196 
Cooler. iJquld , L. B. WOOlfolk . . . . . . . . . .  , . . . . • . • . .  155,213 
Copy bolder, B. F. Nu'tlng . . . . . . . . . . . . . . . . . . . . . . . . 155,202 
Corn, preserving green, L. McMurray . • • • • • • • . • . •  155,326 
Corn sbeller, E. Lutz. . . . . . . .  . • • . . . • • . . . . . . . • . . . • .• . 55,248 
'Cultlvator, A. G. W. Foster (r) . . . . . . . . . . . . . . . . . .  6,"54 
Cultivator, wheel, E. M. and M. L. Kissell • • • • • . . 155,159 
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Cutter meat, E. Selduer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,al5 
Cutter stocks, making, L. Coes . . . . . . . . . . . . . . . . . . .  155,180 
Desk, seat, and table, combined, D. Francis . . . . . .  155,231 
Dial, .un, G. Mehr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155.327 
Digger, potato, L. A. Aspinwall . . . . . . . . . . . . . . . . . . .  155,215 
Ditching and embanking machine. W. B .  Hyde .. 155,809 
DitchIng machine, F. L. Delfer . . . . . . . . . . . . . . . . . . .  155,184 
Ditching machine, J. W. McAlIster . . . . . . . . . . . . . . .  155,250 
Door check, L. M. Johnson . . . . . . . . . . . . . . . . . . . . . .  155,158 
Drawbars, etc . , dlefor, Leonard & Tapenden . . . . .  155,191 
Dre.s pattern chart, M. F. Carpenter . . . . . . . . . . . .  155,287 
Drill for drllllngmetal, J. Sargent . . . . . . . . . . . . . . . . . 155,337 
Drills In wells, grappUag, J. S. Munger . . . . . . . . . .  155,200 
Drilling machine, rocl<, G. Downing . . . . . . . . . . . . . .  155,186 
Electric machine. magneto, W. 1'Iockhausen . . . .  155.237 
ElectriC circuit splice, W. Robinson . . . . . . . . . . . . . .  155,259 
Electric battery, earth , W. D. Snow . . . . . . . . . . . . . .  155.209 
Elevator, J. L. B .. tes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,185 
Elevator, P. Hinkle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 155,306 
Engine, .. Ir compre.slon, J. W. Middleton . . . . . . . .  155,328 
Englne, eccentrlc piston. C. C. Klein . . . . . . . . . . . .  155,160 
Engine, OSCillating, J. Hemenway, Jr . . . . . . . . . . . . .  155,303 
Engine sltde valve, steam, H. Elliot . . . . . . . . . . . . . .  155 ,298 
Engine valve, Bevins & Wels . . . . . . . . . . . . . . . . . . . . . . , 155,217 
Equaltzer, spring, W. Miller . . . . . . . . . . . . . . . . . . . . . . . .  155,164 
Fan , H.  Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,189 
Fare box, Belfteld & Snowden . . . . . . . . . . . . . . . . . . . . . .  1 55,28'l 
Faucet, .J . Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155,240 
Faucet, seif· closlng, T. Miller . . . . . . . . . . . . . . . . . . . . . 155,198 
Fence, portable wire, S. R. Holt . . . . . . . . . . . . . . . . . . 155,1 57 
Fences, bar for. W. H.  Strickler . . . . . . . . . . . . . . . . . .  155,172 
Fert11lzer, Sparbawk & Ballard . . . . . . . . . . . . . . . . . . . .  155,341 
Firearm, breech·loadlng, A. B. Maguire . . . . . . . . . . .  155,324 
Firearm, breech· loading, H. Updegraff . . . . . . . . . . . .  155.318 
Firearm, magazine, L. W. Langdon . . . . . . . . . . . . . . . .  1r05,318 
Fire escape, T. P. For.yth . . . . . . . . . . . . . . . . . . . . . . . . .  155,149 
Fire extinguisher, C. T. Holloway; • • • • • • • • • • • • • • • •  155,238 
Fire extInguisher, G. W.Plerce . . . . . . . . . . . . . . . . . . . .  155,885 
Fire kindler, automatiC, E. J.  Costello . . . . . . . . . . .  155,146 
Fishing apparatus for vessels, C. Brewster . . . . . . . 155.140 
FishIng tackle, H. L. Sprague . . . . . . . . . . . . . . . . . . . .  155,266 
Fly bush. 'automatic, L. D .  Howard . . . . . . . . . . . . .  155.808 
Fork, horae hay, E. V . .  R. Gardner . . . . . . . . . . . . . . . . . 155,238 
Fruit dryer, J. O.  Button . . . . . . . . . . . . . . . . . . . . . . . . . . . 155.286 
Fruit jar, T. Hlpwel1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,301 
Fuel, pressing tan for, T .  F. Weston . . . . . . . . . . . . .  155,211 
Furnace for burning kilns, G. C. Surl . . . . . . . . . . . . .  155,269 
Furnaces ,  etc . ,  metallurgiC, M. FQ.ter . .  155,140, 155,150 
Gas machine. D. H. Irland . . . . . . . . . . . . . . . . . . . . . . . . .  155,310 
Grate, F.  S. BI.sell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,283 
Grate bar, C .A .  Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,380 
Guitar head, H. W. White . . . . . . . . . . . . . . . . . . . . . . . . . .  155,352 
Harne�s breech stay, Crough well et al . . . . . . . . . . . . 155.182 
Harrow, revolving, H. N.  Dalton . . . . . . . . . . . . . . . . . .  15ii,226 
H .. rvester. W. F. Randolph . . . . . . . . . . . . . . . . . . . . . . . .  155,256 
Harve.ter dropper, 1.  and I. Hllls, Jr . . . . . . . . . . . . .  155,305 
Harvester dropper, S. D. Locke . . . . . . . . . . . . . . . . . . . .  155 328 
Hats, sewing leather In, A. Morebouse . . . . . . . . . . . .  155,253 
Head light, revolving. P. N. Begin . . . . . . . . . . . . . . . .  155.231 
Heater, ste .. m, Peake & Kitchen . • : . . . . . . . . . . . . . . . .  155,203 
Hinge, table leaf, J. C. Gove . . . . . . . . . . . . . . . . . . . . . . .  155.188 
Horse detacher. 1. L. Landis . . . . . . . . . . . . . . . . . . . . . . . .  155,317 
Horse detacher, Plllep & Mayer . . . . . . . . . . . . . . . . . . . .  155,886 
Hose conpllng, Stocker & Bertz . . . . . . . . . . . . . . . . . . . .  155,268 
Injector, W. B. Mack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155.168 
Insect.destroylng compound, J. W. Tottenham .. 155.174 
Jack, lIftlng, Danze & Boyce . . . . . . . . . . . . . . . . . . . . . .  155,147 
Kolle sharpener, A. Gross . . . . . . . . . . . . . . . . . . . . . . . . . .  155.153 
Ladder, ftre, Taylor & Smith . . . . . . . . . . . . . . . . . . . . . . . .  1 55,845 
Lamp, O. Sweeney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,848 
Latch. locking, W. H. Cooke . . . . . . . . . . . . . . . . . . . . . . . 155,181 
Laundry blueing powder, J. Jackson . . . . . . . . . . . .  155,289 
Letter bOX, W. D. Dann . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,227 
Leveler. corn planter, etc. , Jackson & Irwin . . . . .  155.311 
Locomotive cr .. nk pins, turning, A. J. Schindler 155.262 
Locomotive water supply, L. M. Cl.nch . . . . . . . . . .  155.291 
Loom picker. S. Mortimer . . . . . . . . . . . . . . . . . . . . . . . . . .  155,199 
Loom shuttle guard, E . Beach . . . . . . . . . . . . . . . . . . . . .  155,177 
Lumber, trimmlng, Lamb & Frazier (r) . . . . . . . . . . .  6,06t 
Measuring wheel, T. R. Way . . . . . . . . . . . . . . . . . . . . . .  155,274 
Mill shoe, fanning, A. J. Clel.nd . . . . . . . . . . . . . . . . . .  155,290 
Millstone dre.s, M. Vandegrift . . . . . . . . . . . . . . . . . . .  155.273 
Mortar. machine for mixing, P. White . . . . . . . . . . . .  155.212 
NaiUng boxes, m .. cblne for. M. Blaser . . . . . . . . . . . . .  155.284 
Needles. making cutters for, R. Thompson . . . . . . .  155,173 
on compound, C. E. SeIss . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,206 
Oller, F. Lehr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,821 
Ore concentrator, J. M. Thompson . . . . . . . . . . . . . . . .  155,346 
Organ reed board, R. Burdett . . . . . . . . . . . . . . . . . . . . . . .  155,178 
Overalls, B. Lindauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,195 
Packing, plston ,A .  Burlingame . . . . . . . . . . . . . . . . . . . .  155,179 
Paint compound, W. E. Brock . . . . . . . . . . . . . . . . . . . . . .  155,141 
P .. n lifter, W. J. & C. C. Kerr . . . . . . . . . . . . . . . . . . . . . .  155,814 
Paper box. D. S. Robe.on . . . . . . . . . . . . . . . . . . . . . . . . . .  155,204 
P .. per. cutting roll, 1. Frank . . . . . . . . . . . . . . . . . . . . . . . .  155,232 
Paper pulp, disintegrating, F . Genln . . . . . . . . . . . . . . .  155,152 
PatterM, guide for cutting, J. Lemley . . . . . . . . . . . . .  155,322 
Peg, hat and coat, C .  Bu.s . . . . . . . . . . . . . . . . . . . . . . . . . .  155,142 
PenCil, L. L. Tower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : 155,272 
Pianoforte attachment, J. W. Brackett . . . . . . . . . . . .  155,219 
Pile cutter, G. H. Cavanagh . . . . . . . . . . . . . . . . . . . . . . . . .  155,222 
Pipes , 8utomatlc valve for dip, W. H. St. John . . .  155,171 
PIpes and plate., non·corroslve, W. A. Shaw . . . . . .  155,177 
Pitcher, molas.es, E. B. Manning (r) . . . . . . . . . . . . . .  6,065 
Planter, cotton, A. G. W. Foster (r) . . . . . . . . . . . . . .  6.055 
Planter, cotton .eed, W. J. Cook . . . . . . . . . . . . . . . . . . .  155.294 
Plaster of Pal ls, J. M. Reid . . . . . . . . . . . . . . . . . . . . . . . . .  155,250 
Plate holder, ple , J .  L. Daugherty . . . . . . . . . . . . . . . . .  155,296 
Plow, gang, J .  & G. Arm.trong . . . . . . . . . . . . . . . . . . .  155.134 
Plow, pulverizIng, J. T. Mangbam . . . . . . . . . . . . . . . . .  155,249 
Post for tents ,  etc • •  portable, H. D. Goldsmith . . .  155,285 
Press, cotton , B. M. Milner . . . . . . . . . . . . . . . . . . . . . . . . .  155.829 
PreBs, cotton, G. S. Mulrheld . . . . . . . . . . . . . . . . . . . . . . .  155.832 
Pressing paint from cans, G. H. Chinnock . . . . . . . . .  155,144 
Printing press. Lamb & Pratt . . . . . . . . . . . . . . . . .. . . . . .  155,815 
Pruning hook, E. E. Stedman . . . . . . . . . . . . . . . . . . . . . . .  155,267 
Pul1ey, T. A. W.ston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,210 
Pulley block, A.  Schindler . . . . . . . . . . . . . . . . . . . . . . . . . .  155,839 
Pump box, W. A. Spooner . . . . . . . . . . . . . . . . . . . . . . . . . .  155,265 
Puncblng metal plates, device for, W. Tucker . . . .  1 55,3n 
Purifier, middlings, W. H. Lamb . . . . . . . . . . . . . . . . . . . .  155.316 
Radlator, steam, N. H. Bundy (r) . . . . . . . . . . . . . . . . . . . .  6,068 
Railway track, street. P. Mlh .. n . . . . . . . . . . . . . . . . . . . .  155,19; 
Railway tralas. telllng distances of, W. H. Wythe 155,214 
Reel for textile fabrics. G. G. Bates . . . . . . . . . . . . . . .  155,279 
Rudder for booms, etc • •  L. W. Pond . . . . . . . . . . . . . . . .  155,167 
Sad Iron, D .  B. Sno w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155,264 
Safd , fireproof, F. P. Mather . . . . . . . . . . . . . . . . . . . . . . . .  155,825 
Saw for BOwing stone . S. G. Morrison . . . . . . . . . . . . .  155,165 
Screen, portable, H. L. Leach . . . . . . . . . . . . . . . . . . . . . .  155,245 
Separator, grain, E. S . Clark . . . . . . . . . . . . . . . . . . . . . . .  155,289 
Sewing machine, W. R. Landfear . . . . . . . . . . . . . . . . . .  155,193 
Sewing machine table, J .  C . Vetter (r) . . . . . . . . . . . .  6,056 
Sewing machine Cloth cutter, H. Parson . . . . . . . . . . .  155.834 
Shears, animal, C. CourtOiS, Jr . . . . . . . . . . . . . . . . . . . . .  155,295 
Shirt bosom, S . Laskey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155.244 
Sboe, J. Mnrphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,255 
Shoe string fastener, W. F. Henry . . . . . . . . . . . . . . . . .  155,156 
Shutter fastenlng, H. L. Norton . . . . . . .  " . . . . . . . . . . .  155,166 
Stamp holder, J. M. Keep . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,812 
Stamp, perforating, J. Sloper . . . . . . . . . . . . . . . . . . . . . . .  155,340 

Steel. manufacture of, T. S . 11lalr . . . . . . . . . . . . . . . . . .  155.136 
Stone· crushing machine, A. Dietz . . . . . . . . . . . . . . . . .  155,185 
stone, artlftclal , J. J. Bartlett . . . . . . . . . . . . . . . . . . . . . .  155,176 
Stone, .. rtlficlal, E . L. Ransome (r) . . . . . . . . . . . . . . . .  6 .066 
Stone polishing machine, J. N. Clemmer . . . . . . . . .  155 .145 
Stove, coal, H Greentre e . . . . . . . . . . . . . . . . . . . . . . . . . . . 155.236 
Stove, coal, G. WeUhou.e . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,851 
Stove grate, I. G. MaCfarlane . . . . . . . . . . . . .. . . . . . . . . .  155,162 
Sugar mold, A. H. W. Schrader . . . . . . . . . . . . . . ... . . . . .  155,268 
Table, pork packer's, W. Notter . . . . . . . . . . . . . . . . . . . .  155.201 
Tar from pine wood, H. F. Watson . . . . . . . . . . . . . . . . .  155,275 
Telegraph, district alarm. W. D. Snow . . . . . . . . . . . .  155,207 
Ticket clasp, Liicke & Briimmer . . . . . . . . . . . . . . . . . . . .  155,247 
Toy attachment, carriage, J .  D .  McAnulty . . . . . . .  155,251 
Toy, automatiC, J. B. Cuzner . . . . . . . . . . . . . . . . . . . . . . .  155,225 
Toy dart, E. B. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155.254 
Tubes, dressing ends of, W. Chester . . . . . . . . . . . . . . .  155.143 
Tubing, welding, J. Sadler . . . . . . . . . . . . . . . . . . . . . . . . . .  155.260 
Valve. test, E. A. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,355 
Vehicle running gear, J .  O .  McCoUey . . . . . . . . . . . . . .  155.252 
Vehicle seat, J. L. G1essler . . . . . . . . . . . . . . . . . . . . . . . . . 155,299 
Vehicle., clip and brace, H. Sayler . . . . . . . . . . . . . . . . .  155.838 
Vehicle sand guard for wheels, J. B. Winchel! . • • •  155,276 
VelOCipede, Dale & Henderer . . . . . . . . . . . . . . . . . . . . . . .  155,183 
VelOCipede, H. Thiessea . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155.270 
Veosel, utl11dng force of waves ,  E . G. Fox . . . . . . 155.280 
Vessels ,  propulsion of, R. Klr.ch . . . . . . . . . . . . . . . . . .  155,192 
Violin, H. W. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,353 
Washboards, rubber for, R. M. Herring . . . . . . . . . . . .  155,804 
Water closet, etc . guard, J. F. Larrabee . . . . . . . . . .  155,319 
Water from mains, etc., measuring, B .. ll & Tltls .. 155,280 
Water wheel, A. B. Renlll' . . . . . . . . . . . . . . . . . . . . . . . . . . . 155,258 
Wheelwright macnlne, M. C. Bumngton . . . . . . . . . . .  155,220 
Windmill, T. C. Little . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,246 
Winnower, reclprocatlng,.H . KeUer . . . . . . . . . . . . . . . 155.�41 
Wood. preserving, T. Jones�., . . .. e . . . . . . . . , . . . . . . . .  155,191 
Wrench. B. C .  Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,139 
Yarn, machine for drying. W. F. Brook . . . . . .  � . . . . .  155,285 
Yarn, machine for winding, J. Lleblng . . . . . . . . . . . .  155,161 

APPLICATIONS FOR EXTENSION. 
Application. haVe been dllIyftled and are now pendIng 

for theexten.lon of the following Letters Patent. Rear· 
Ings upon the respective applications are appOinted for 
the dayS hereinafter mentioned : 
SI,082.-DoUGH MIXING MAOHINE.-W. Hotlne. Dec. 23. 
31.MO.-CARRIAGE WORK COLLARS.-M. Seward. Jan. 20. 

EXTENSIONS GRANTED 
80,15S.-ATTACHING SAW HANDLEs.-I. Pelham. 
8O,138.-SADDLE TREE .-S. E. Tomkins . 
8O,175.-EARTH BORER.-A. S. Ballard. 

DESIGNS PATENTED. 
7,768 & 7,764.-CARPETS.-H. F . Goetze, Boston, Mass .  
7,765.-0IL CLOTH.-H. Kagy, Philadelphia, Pa . 
7,766 to 7,770.-CLOOK CASES.-F . Kroeber, Hoboken.N,J. 
7,771.-S0DA WATER APPARATUS.-G. F. Meacham, Jas . 

W. Tufts, Bedford ,  Mass . 
'7,772 to 7,774,.-W ATOH C.ASEs.-S.Strasburger,BostontMs. 
7,775.-BASE BURNING STovE.-N.S . Vedder et al • • Troy.N.Y. 
7,776 -SpOON HANDLES.-W. K. Vandersllce et al. , San 

Fr&nclsco. Cal. 

TRADE MARKS REGISTERED. 
l ,980 .-ELEOTltIC CHAIN J3ELT.-J .Bryan, New York city 
1 ,991 .-CAKES. ETO.-W. E .  & N. H. Camp, Phlla . ,  Pa . 
l,992.-WASHING MACHINE.-J.Campbell et al . ,  West AI· 

exandrla, Ohio . 
1.993.-0IL._.1. B .  Hay, Philadelphia. Pa. 
1 994.-DENTIFRICE.-M .  F. Kee.han & Brother. Clncln· 

natl, Ohio .  
l,995.-STOVES.-C . Noble & Co . ,  PhlIadelpbla."Pa. 
l,996.-CORN SALVE.-J .H.Richelderfer. Phlladelphla,Pa. 
l,997.-SoAP.-Schultz & Co., Zanesville, Ohio. 
l,99S .-BREAD.-1'I. C.  Stewart & Co., Cincinnati, Ohio .  
l,999.-FINISHED LEATHER, ETO .-G. H. Thomas & Co. 

Middleville. N.  Y . 

CANADIAN PATENTS. 
LIST OJ' PATENT8 GRANTED IN CANADA 

SEPTEMBER 25 to 30, 1874. 

3,868.-W. C .  Stone ,  Pictou. Prince Edward conaty,Ont. 
"Stone's [nstantaneOU8 Process for Dressing and Dye 
ing Fnrs, Wools, Hairs , Sklns, Pelts, and Hides ." 
(Extension of provincial patent No. 8,260 . )  Sept .  25, 
1874. 

8,869.-P. Gambonl, ValparaiSO, Chili . Improvements In 
the means of and apparatus for producing and main· 
talnlng motive power or assisting to produce and 
maintain such po:wer, called "Gamolnl's Mechanical 
Movement . "  Sept. 25, 1874. 

3.870 .-D. Whittemore. Boston, Suffolk county, Mass . ,  
U. 1:1 . ;  asslgnee,W. H .  Rounds, Brockton, !'Iymouth 
county, Mass . ,  U. S. Improvements on heel trim Ling 
machtnes, called "Round's Improved Heel T.lmmlng 
Machine ." Sept .  25. 1974 . 

3,871.-D . H. Dotterer, Philadelphia, Philadelphia coun· 
ty, P .. . , U. S . ,  and H. Wood. same place . Improve. 
ment. on locks for sliding doors, called "Dotterer's 
RaHway Fre ight Car Door Lock." Sept. 25. 1874. 

3,872.-J. Behel, Rockford, Wlunebago county, III . , 
U. S. Improvements on whlmetree hooks, called 
"Behel's Whlmetree Hook." Sept. 30. 1874 . 

3,873.-Wllllam Fost, Glenwllliams, Halton county, Onto 
Improvements In a machine for t11llng land, caJled 
"Fost's Combination Beam ." Sept. 80, 1674. 

3,874.-0. T. Springer, WelUngton Square, Holton coun· 
ty. Onto Improvements In wlndmllls, called " The 
Ontario Farmer's Windmill." Sept .  EO, 1874 . 

3,875 .-G. d·lnfreville. New York City, U. S. Improve· 
ment In sending messages by a current of :.lectrlclty 
In opposite directions by the same wire and slmulta· 
neously, called "Improvement In Duplex Telegraphy." 
Sept . 30, 1874 . 

3.876 .-T .  Uroom, Guelph, We1l1ngton county, Onto 1m· 
provements In cooking ranges, call ed "Guelph Eco· 
nomlcal Cool<lnc Range . "  Sept. 30, 1874. 

3.871.-G. B. Durkee, Alden, Erle county, N. Y . ,  U. S. 
Improvements In axle boxes, called "Durkee's Im· 
proved Axle Box for Wagons ." Sept . 80, 1874. 

8,878.-C. L. Page, Cambridge, Middlesex county, Moss., 
U. S. Improvements In elevators, called "The Page 
Safety Elevator." Sept. 80. 1874. 

S,879 .-M .  G. Crane, Newton, Middlesex county, M .. ss . ,  
U. S .  Improvements in .. utomatlc signal boxes for 
electro·magnetlcftre 8larm telegraphs,called "Crane's 
Antomatlc Signal Boxes for Electro· magnetlc Fire 
Alarm Telegraph." Sept .  80 . 1874. 

Back Palfe • • • • • • • 81.00 a line. 
Inside Palfe · • • • • • • "11 cents a line. 

Engra�lng8 ma1l head ad,,61't18ement8 at the same rate per 
line. b1J measurement, as the letter pre88. Ad�61'U8em'nt8 
mml be received at publication o(f1c8 as earl1l as F'rI<la1l 
flUJf"ning 10 appear (n nezt issue. 

�57 60 AGENTS' P R O  F I T  S PER 
Wew artl�e. lust �'i.��nt��I
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t s��ll::�I�ol\�<:y: 
Address W. H. CHIDESTER. 267 Broadway. New York . 

SCHEN CK'S PATENT PLANINa AND 
MATCHING, Moulding. Re·Sawlnll' and Tenoning 

Mach ines .  Dobson Defecting StraIn Scroll Saws and 
(Jeneral Wood and Iron Worl<l� M achinery. 
JOHN B. SCHENCK'S SONS { 18'tt�:it;'1it� N:Y. CIty. 

ASSIGNEE'S SA.LE. 
PUBLIC :N OTICE IS HEREBY GIVEN. 

that the undersigned, Ae.lgree of the est ate of 
Margaret E. Hanson and Silas F. Connor, Bankrupt • •  
will on the 

THIRTIETH nAY OF OCTOBER, A. D .  1874. 
at 10 oclock A.  M., at tbe shops known as the Alton Agrl. �����W, ��

r
f��io��g:a������d ·;!�s���f���"p:���

l
b�: 

lo�glng to said estate : 
IRON WORKING MAOHINERY : 

1 Sixteen foot Engine Lathe, l eight and one·half foot 
EDgine Lathe, 1 ten foot Engine Lathe, 1 seven foot ��I���� ��i�b'u�t��

r
f'i;�r�:.

t
�":it�pm �I��esi ���:� 

Punch and Shears , 1 Power Punch with Punches and 
Dies. "ltd self·actlng gauge tor elder mill hoop. 1 three 
and one·bal f foot Planer wtth mtIlIng attacnment and 
key seat cutter. 1 Balancing Frame, Pulley and Counter 
Shaft. 2 Horton Chucks, 8 cao :· fleear Chucks. 1 Patent 
Chuck. 1 Key Seat Cutter, 1 Nut Machine, ninety feet 
LIne Shafting and Pnll eys. 5 GrInd Stones. shafts and 
frames. machtnist, 's tools, taps, dies, d1e plates ,  etc, etc . 
Mi;��ri'::,,.W�
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IDPr with counter shatt, Anvns, Slpdges, Hammers. 
�?;e���rWi:,'if :l:�::'f��
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Ladles, Rattle Box, Goai M11l, Stoves .  3 Platform Scales, 
011 Can • •  

WOOD WORKING ll'AOHINEBY : 
1 Cros8 Cut or Railway Saw and Rip Saw and Table, 

1 Band Saw and Table. 2 Rip Saws and Tables. 1 Gaining 
Machine and Saw. 1 Gong Saw and Table, 1 Ilead Saw 
���I�

a
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n
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WIth ToOlS. 1 Foot Mortlser. 1 Turning Lathe with Tools, 
2 Pin Machine., 1 Fan Side Macblne .  2 Sand Papering 
:,

a
d'�::'�� 'l \fo,::g· ty;��r �flr�f.r����l�:; g:g;,'t:.�: 

1 Tenoning Machine .  1 Matching Maclnne. l Uhamferlng 
Machtne, 1 Daniel's Planer. 1 Fay & Co.'s Iron Frame 
Molding Machine (largest .Ize), 1 Sixteen foot Latbe 
wtth Scotch Rest, l PaInt MIll .  1 Power Shears, 3 pair 
Sllears. Clrcnlar Saws, Augers, Sleoge • •  Patt.rns. Hand 
Trucks, Wheel barrows, Hydraulic Elevators. Line Shaft· 
Ing. and all other tools about sala Machine Shops, toge· 
ther with 2 Champion Threshing Machines, complete, 2 
Second·hand Champion ThreshIng Macnlnes, 1al Cider 
Mills, 1 large PortabJe Press, Lumber, Iron ,  Ma.chine 
extras, Safes , Desk, Letter Press  and other o:tH.ce furni· 
ture . 

Al80, tine life estate of Margaret E .  Hanson In the fol· 
lowing described real est .. te, viz : Lots I ,  2 and 3, In �ft�� 1.����1l:fa:�0����f�a��';,":0:nlg�ii�0�� ��� 
Machine Shop Is S story brick, with slate roof 50 by 100 
feet, brick foundry 60 by 60 feet, brlcl< blacksmith .hop 
20 by 65 feet .  

The above property Is desirably located on the bank l�:.g� �!d
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railroads. 

Save 

�� �� o� 
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Bills 

A. T. HAWLEY. 
As.lgnee. 

By sl.hscn b ! u :,;" w r  I l I I.: SCie nce \ • .a 
Hcalth, a 1!� lrs1 - C 1 3 s� }font h \ r .  which 
teaches Ho,"v to Preserve Ilenlth 
amI How to Restore It, by nature� 

Remedies. *,2 a yeur. 20 cents a No. 
Three lllonths " On Trial " for 

25 cents. Agents can do we11 . Ca�h 

Commissions and great PremillITls. Sew

ing Machines at Whol esale 

Pli.ces. Send stamp for Circu1ars. 

S. R. WELT,S 380 Broadwy. N.Y. 

A Cf�w�?i�r'c�:�
t 

s"e'iI:l��r �1;c,;!f!�� ; s�';I:s
r
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NATIOXAL NOVELTY Co . ,  301 Broadway. New York. 

'\ 

PATENT ' 
The publlshers of the SOIENTIFlO AMERlOAN have 

acted as sollcltors of patents In the United States and 
foreign countries for more than a quarter of a cen· 
tury. More than lI'IFTY THOUSAND Inventors have 
availed themselves of their serVices. All patents se· 
cured through this agency receive a special notice In the 
SOIENTIFIO AJlERlOAN, which frequently attracts pur· 
chasers for the patent. 
inventions examlned, and adVice as to patentab1l1ty free 
Patents obtained In the best m .. nner, and with as ut· 

tie delay as po •• lble. 
Caveat. prepared from either model or drawtng., and 

fHed In the Patent Omce at sbort notice. 
Special examinations as to the patentab1l1ty of Inven· 

tlons made, at the Patent Omce, on receillt of model or 
drawtng and description ; cost for this search and re· 
port, $5. 
Trade Marks.-The necessary papers for securing 

protection to manufacturer. and merchants In thl. 
country and abroad are prepared at this omce . 

Deslll'n Patents, for protecting artists and !l.e81gners 
,f any new ornamenta work, are quickly and cheaply 
obtained through this omce. 
Copyrights obtained. 
Foreign Patents are sollclted In all countries Where 

pateRt laws exist. Pamphlets, containing the cost and 
full partlcu)ars, mailed on appUcatlon. 

Canada Patents.-Canada I. one of the best countrle. 
for patents. The cost depends upon the length of time 
for which a patent Is desired. Full particulars by mall 
on applic .. tlon . 

We shall be happy to confer with Inventors, examine 
heir monels and drawtngs, and advise with them ... to 
,btalnlng patents without consultation fee. Every 
�lnd of Information pertaining to patents, at home or 
'broad cheerfully given. 

Send. for pamphlet, 110pages, contalnlnll' lawa and full 
Irectlons for obtaining patents. Address 

lUUNN &: CO .. 
Publishers SCIENTIFIC AMERICAN 

3" Park Row. N. Y. 
1S1I.uT0ll O11'Flmt-Oornel' P and 'Jtll Stroet_. 

'''''ahIngton, D. C. 

[OCTOBER 24, 1 874. 
�-- --__ I 'l'he Phrenological J olll'nal 

a " 3 "On Trial" 3 months � 
.J) cor 50C . ..... 

J 
Teaches Cltoice of Pur. � snits I Whom to llIarry ; .$ How to Read Cltaracte.· 

N at a Glance. Try it. Most fI� Attractive PREMIUM: Offers

. 

ever 

� madc. A first-class Sewing Ma-� chine for three-fourths i1 8 J·�iA price i.n s·lb�criptions. Send Stamp 
for Particulars. S. R. WELLS 

3 89 Broadway. New York. 

o 

� 
c 

F't�I�����WAY�:l;;;E���Png l���� 
bottom and water·tlght comportments. 

Length between Perpendiculars. . . . . . . . . .  890 feet .  
Breadth o f  Beam. . . . . .  . . . . . . . . . . . . . . . . . . . . .  45 
Depth to Main Deck. . . . . . . . . . .  . . . . . . . . . . .  24% u 
Displacement at 22 feet draught . . . . . . . . .  6,000 tonB . 
Area of Midship Section. . . . . . . . . .  . . . . . . . . .  890 sq. ft .  
Number o f  Transverse Bulkheads . . . . . .  . 

ENGINES. 
Two pairs, each pair driving ons Screw. 

Diameter of Steam Cylinder. . . . . . . .  72 Inche". 
Stroke of Piston . . . . . . . . . . . . . . . . . . . . . . . . . . .  45 
Sarface Condensere, area . . . . . . . . . . . . . . . . .  12,560 sq . f t .  

SOREWS. 
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  . 
Pitch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Number of Blades . . . . . . . . . . . . . . . . . . . . . . . .  . 

BOILERS. 

feet 
27 

3 

Ten In number ; Ordinary Horizontal Fire 
Tubular Type . 

Total Heating Surface . . . .  . . . . . .  28,000 s q .  n. 
Grate Surface . . . . . . . . .  . . . . . . . . . . .  876 

ThIs vessel was Intended to be completed for tbe St. te 
��f��e
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General GEORGE B. MCCLELLAN, U. S. A. All mate · 
rials, and the workmanship are guaranteed to be of tbe 
best possible desCtlptlon. 

The funds .. pproprlated for the purl'ose of completlng 
the vessel not proving sumclent, the Legislature of the 
State of New Jersey has directed that a sale be mad. 10 
t
h�

i
1-����l��

e
�OV� yg��!���B����}���fo�� :O,,����gi!c�%J..,.��W.��Kn�:�'i.'!'':.':d S. B .  DOD, or 

Hoboken, 
h�l�:e:n

altr���te,����g��!��C:os:
l;.in: PUROHASE OJ!' IRON STEAMER, OR OF PARTS THEREOF," may be addreFls .. 

ed to the GOVERNOR OF THB STATE OF NBW JERSEY, by 
��fo���U.,W�� �:er:�g�itdd :;y T�i�g�e:b:r· n��ij,l �� 
which time they will be pUblicly opened. 
dft��l'e� d���rf;gggsgl

s
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except as to armor and armament, may be obta.Ined by 
addressing either member of til e CommiSSion or the 
u
��'i-:F.�I"o� to examine the ves,el and to Inspect the premlses, mar be obtained (by IntelJ d ipg purchasers) c n  

�EPl:t�
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will be prepared to e:tb lbit dra W l U �S, to expla1n the strncture of hull and m.chlnery aud to g�ve any other 
Information respecting the ve,s,,!.  

R.  H. TnrRSTON, 
OOn8ulting Engineer to the Oomml8sion 

Hoboken , New Jer8e1l, 
(1" ted Htates 0.( America. 

Ilnportant to the Trade. 
1 .  A cheap Mucll .. ge, suitable for pasting Labels on 

GlasB. Tin Cans ,  Wood. Iron and Stone. 
2 . The So luble Glass LIquid and Jelly for Soap,  Ceo 

ment. ArtifiCial Stone, PaInt  .. nd Fireproof Wood . 
3 Hydrolluo\1C and White ACids , 10r Etching oltd 

R����!,"le'I?�I��I��r�:���r.��?·salts . Anodes, Pollshl ng 
Powders and Apparatus, Roug�. 

5. Glatots Manufacturers ' Articles. e:nch a8 Arseni c. Bo
rax, Me.nganese of tbe hfghest strength ,  Za1fre, Oxides 
O f  Cobalt, Uran1um. etc. 

6. Steel Maker s' Ingredien ts-Wolfram and MaT'lR'8-
�ft��', �:f�IA��::lolil����·le���

r
a88��r�d���1�a�s�

r
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L. FEUCHTWANGER & CO . ,  
180 Fulton St. , New York. 

T H E  

Strap File and Binder, 
ADAPTED FOR THE SOIEN TIFI O AHERIOAJIt 

AND OTHER ILLUSTRATED PAPERS . 
This File and Blnder consists simply of stlft covers I 

cloth ,wlth a ftex1ble back, and broad heavy leather strap 
across the back at the top and bottom of the InsIde, be ·  
tween which are stretched stout cords. for holding six 
or twelve months' numbers of a weekly periOdical, 8" 
Illustrated by the following cut : 

The File Is used by merely op.nlng a paper te its cen 
tral fold, and slipping one side under the first vacant 
cord on the right, allowtng the cord to rest In the cen·  
ter of the fold. 

For the convenience of our subscrlbcrs. we have bail .. 
supply o� · Files constructed as above. holding ftfty·�wo 
papers , and lettered " SCIENTIFIO AMERICAN" In gilt Oll 
the side. 

Price at this OtHce . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1.25 
by man, postage prepaid . . . . . . . . . . . . . . . .  1 .50 

Address and remit 

MUKK cl CO., 
PUBLISHERS SOIENTIFIO AMERIOAN 

37 PARK Row, NEW YORK. 

© 1874 SCIENTIFIC AMERICAN, INC.
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B O U R N E ' S 
Recent Improvements in the 

Steam Engine. 
RECENT IMPROVEMENTS IN THE STEaM 

��r���� 'En����:!��! a��;�'f���Bo�rt�:
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and Gas En�tne .  Being a 81loplement to the Cate
chism. Bv John Bourne. With 124 Illustration • .  
Price $1 . 50 by  m.tI. free of postage . 
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ers, Smoke BUTnfng, Giffard's Injector for Feeding 
Boilers, Dp-labane'EI Steam Jet , on the Benefit of Steam 
Jackets, High PresBure, Expansion and Surface Conden
saUon. B'llanced Valves , Ltuk Motion. St,art1ng Cylin
ders, Combined Selew and Paddle Engines. Modern 
Forms ot  Screw Engines, on Balancing th e  Momentum 
o f  Engines, Marin e  Governors. Bhatts and Shalt Bear-���� tf

c
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Land Englnes-numerous examples, with 24 illustra· 
tions-Marine Engines, with 18 l11tlstrations, Locomo· 
tive Engines, with 34 1l1ustrations, Locomotive for Run· 
ning on Ice, Locomotives for Common Roads, Steam 
Rol lers. Steam-plowing Englne, Portable Englnes, 
Steam Fire Engines ,  etc. etc. 

;.T The above, or any of my Books, sent by mail, free 
of "postage. at ttLe publication prices. 

My new ana enlanrea CATALOGUE OF PRACTICAL 
AND S0lENTIFIC BOORB-96 pages. 8vo_-sent free. to 
any one who will furnl,Sh his aduress. 

Uti 

HENRY CAREY BAIRD, 
INDUSTRIAL PUBJ.ISHER, 

401l WALNUT STREET. Phlladelphla . 

SOREW CHASERS. JJRILL GAUGE. 
One pair of Chasers sent free t) any address for 75c., 

10, 12. 14, 16, 18. 20. 22, 2 1 . 26. 28. 30. 32. 36. 40. 48 threads to In. 
Drill Gauge, Indlf�pell sable to all who use Twist Drills ,  
S�llt  fret: by mal fur $l .50. Price List o f  Small Tools free. 
GOODNOW & WIGHfl\IAN. 23 Cornh1l1, Boston, Mass. 

A Set of 12 Steel Lathe Dogs, 
From % t0 4 Inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . $17 .30 H " to 2 u • • • • • • • • • • • • • • • • • •  '" • • • • • • • • • • • • • • • • •  $ 8.00 
Iron, from % to 2 Inch . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . $ 6 .50 

" " " to 4 u • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  $15.00 
1 Set of Steel Clamps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $12.50 

U " Iron " • . • . . . • • • • • . . . . . . . . . • • . . • • • . • . . . . .  $10.00 
Expanding M�ndrels taking .nything from " to 4 

inches, &c. " 
Send to C. -W. LE COUNT, S@uth Norwalk. Conn. 

for C [rcu1sr. 
1l,f ASON'S PAT'T FRICTION CLUTCHES 1.",1. are maRufactured by Volney W. · Mason & Co. 
PrOVidence, R. 1. Agents, L. B. BROOKS, 60 CIl1l' street 
New York ; TAPLIN. RICE & CO. A "'ro\, OhIo. 

�TO���a�.� !E�GAI�!a��!�!�y . �DERRICKS ,& TRAVELLERS, 
THOMAS ROSS, Rutland, Vt. 

MAGNETS -Permanent Steel Magnets 
of sny form or 5lze. made to order by F. C. BEACH 
:br���d 2.Po�rT��'I?\:J�I�I���i:eMT'.!l���."£h tf;s�:�: 
menta. 

Th. Am .. rlcan Tnrbln .. Wat ... 
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Emerson, showtng the followtng UB6, 
luI e1!ect of the power of the wate. 
ntl11zed. being the hIghest results ev 
::r known. 

Percentage Of Part G.te : �, 50.08 "p�i��h�'0�8�oi\· �,;�;  �'J::90. 
A full 

�
ort may be obtained 01 �ln0 7,t!� , 
LLS " TEMPLE. Day· 

I· kO� oRI OO�t:!-l;LARKE, REEVEB & vo., 
PHIENIXVILLE BRIDGE WORKS. 01l1ce. 410 Wal

nut Street. Phll .. delphl. P • .  
Speci.lties-Accurate Workmanshlp-Phamlx co1umm -Use of double refined Iron. No welds. All work done on the premlses, from ,re to finished brIdges IlIustr.ted Album mal1ed on receipt of 75 cents. 

P. BLAISDELL '" CO . .  
Worcester" MR ••• " 

M.nufacturers of the Blaisdell Patent Upright Drm. 
and other :Ilrst-cl ... s Machlnlats' T  :,.:,0,.:,0.:.18:.:,. ______ _ 

Ladies at Home 
And Men who have other business, wanted as a�ents. 
.N o vel plans, pleasant work. GOOD PAY . Send 3·eent 
Btamo l or particulars. THE GRAPHIC IJOMPANY, 39¥41 
Park Pl ace, N ew Y ork. 

H .  W E S L E Y  P E R K I N S ,  
" S C I E N T I F I C " E N G R A VER  

3 1.  PAR K R OW, N .  Y .  
I L L U ST R A T I O N S  O F  E V E R Y T H I N C .  

DESi GNING, DRA WlNG, AND EBGRA VLN G .  
WEST O N ' S  CENT RIFUGA L MA C HINES . 
For Sale, several of the above tn first rate order, used 

a few JUonths tn a Sugar Refinery now out of service . 
Apply. by letter. to eltner THEO. A. HAVEMliYER. 98 
Wall St .• New York. or MESSRS. HARRISON, HAVE
MEYER & CO., PhIladelphia, PR. 

S(li]'N('IJ' ])I]� S For cutting bURlnes. , j 11 :.l � Stenclls,aUsizes. Als. .. J..l ) J complete OUTFITS for Clothing 

::f:f�� lr�':n ��
y
to
C
��8�

s
'd:

l
.
th

S::J
c
�01��r.l\0�� :�� 

lample. to S.M .SPENCER.ll�Ranover St.,Boston M.ss. 

OTIS' SAFETY HOlSTING 

Machinery. 
NO. 348 BROrD�Uy M-R'\'oA. co .. 

HAS N O  EQUAL F O R  VARIETY,  QUALITY, AND ECO N O M Y  O F  I TS W O R K .  
Will d o  all kinds o f  jointing, Sauare.or Bevel ; Squ!1t:ing ; PI.a�ing Straig:ht and �) n t  o f  W!n�, Pft1":.tlle� i r  Tllrer ! 

Straight Circular and Elliptical M.oldlng · Panel-RaI8mg ; Galnmg ; Plowmg ; RahlJettmg- . Corne,rIng . n<>vel ! n g . 
Tongueing ; Grooving; Hand-M!l-tching ; Smoothing ; Thicknessing ; Beading ; Fluting ; ChamferIng ; Ruundlng ; 
Nosing ; Sawing ; BOring ; Routmg, etc., etc. 

HORIZONTAL AND lJPRIGHT BOBING JtlA()IIINES, SUPERIOR TO ANY IN lJSE, " 

PLANIN G AND MATCHING MA CHINES, and other Wood-work i ll!l llTachinerll' 

Send for Catalogue and Price·List. BENTEL, MARGEDANT & CO., Hamilton, Ohio. 
HUSSEY'S NATIONAL 

Cotta[6 Architecture. 
�c"a'je 

a
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Styles of low-priced Houaes, with 
Specifications and Cost. Just Pub 
lished. Royal quarto. Post-paid, $6. 

WOODWARD'S 1 1,OOO WOBKING DRAWING. 

NATIONAL � Plans. DetaU ... 

A RCHITECT J Specifications & Estimates 
4 "TWELVB DOLLARSJ post· 

paid. 
MONCKTON'S NATIONAL i SIx Dollars. pol!t 

STAIR·BUILDER. 5 paid. 
MONCKTON'l'! N;A.TIONAL }Six Dollars. post 
CARPENTER & JOINER. paid. 

ORANGE JUDD CO • •  24ll Brllladway. N.Y 

Niagara Steam Pump. 
OH.A.S, B. HARDICK, 

311 Adamo It .. BrooKIJ'Il. 5. Y. 

THE J'OHN BARDICK 
Niagara Steam Pump. 

HUBBARD & ALLER. Broo�lyn. N .Y. 

PUNCHING 
AND DROP PUBDI. 

WOOD.WORKING MACHINERY GEN
erall,.. Sp"claltlel, WoodwortIJ Planel'll and Rlch

ard80n·s l" .. tent Im
J

roved Tenon MachIne •• 
central. corne�nl':l&R�'t �w.rJt.;r 'rN�VARDIiON. 

/JI.l r::: � Q1!20 per day at home. Terms Free. Address. II1!'tJ til' GEO. STINSON ill Co., Portland, M.lne 

THE Union hon Mills. Pittsburgh, Pa. 
The attentlGD. Of Engineers and Architects IS cal1ed 

The T II Gat I f>1olze P!crur" Sf'Dl free ! AI O ·  e . lngeu10us g ··m ! 1)0 ohlccts t< 
find ! Address, with st.rr� .  1;., C .  A H � F, " .  lI u lf"lo ,  N . � 

FORGING & FIN I S a I � G  M A C H I N ERY , 
Fixtures and Tools complete for  making I?uns, S to W  

Ing machines, etc . ,  to mo op. J ,  tUl"Dt srled to ord�!1 tn  
THE PRATT & WHIfN E. CO . •  Harttor", Conn 

BLAKE'S PATENt 
Stone and Ore BreakeJ 

Reverse Motion,Panel1ng 
Variety Moulding, and 
Doveta.tlin� Mach1ne,cut<l 
Panels Of any design 0]' 

s t y l e  0 1  
Mould in the 
soUd wood 
w i t h  neat · 
nesS and dlS 
patch. 

Routes anu 
grooves t o !  
WIndows -
StairS - Car 
-Br I d g e s  
&c., &c 
Mould, fi D '  

bracket anI  
g e n e r a }  
scroll W(�rk . 

It 10 a first cl •• s Shaper and Moulder. DovetailS all kiM. 
of Drawer and Joint Work with thick or thIn stu1!. II  o r 
ranted Simple. Darsble and Etliclent. Send for clren 
lar and sample of work. Manufactured on lyby B. C .  
MA13H'Y CO  . .  Battle Creek. MIch. 

L"OR LEOAL ADVICE CONCERNIN G 
J:' Infringements and Patents.�con.ult R. B. Mcl\IAS 
TER, CouDsellor at Law. 9 & l1 l'1sssan st., Room 26, New 
York . .  Connsellor and Advocate in Patent Cases. -W- OODWORTH SURFACE PLANERS 

$125. Planers and Matchers, $350. S. C. HILLS 
51 Courtlandt street New York. 

Atutrew'tl Patents. 
....1 ... 1 ..... Fried •• Gr •• " ..... . r G� .. d H.I., 

.. .... .. Uetl to .. v .. ry waBt. 
Safety Stor .. El __ tor., Pr .. v ... t Aeclden .. 
sm!::.eil::!h. a�o:.!e�.r:U!�:.ak. 
O..,UlatlnB' E�ne •• D •• bl .. anti 81nal., I·� 
C.�:i 

s
io::'�:'IOO to 100.000 Gall.n! 

P!lr t ... BeBt Pam ... :n th .. World. pas. 
ltl. . an'" Grav .. l. Coal, Grain, .. te .. with 
•• t iillJlR' 

t!�tl:�tb�c:f!�ura1»l .. and Eco •• mleal. 
WM. D. ANDRli:W8 & BRO .. 

tIt Water Street, New York. 
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�ell,ared to furni.h al1 sizes at terms as f.vorable as can , 
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P A T E N T  

!!���?!f!ea���0¥.!t!��!!tf 
:�'l��g'b�n'Kr�8'ifI�'k°M?;kM'll�����t�$'. Y. : . Send for Circular •• etc. { 67 Sudbury ot. Boston 

PATENTS F. T. H. RAMSDEN, Hryan Block, 

I:�:d��:d. ����f2ct�:;'r�1":e":,;l.
cal Engineer and 

NEW & IMPROVED PAT'l'ERNS,-MA, 
CIiINISTS' TOOLS-al1 sIzes-at low prlcel. ,c.o.. 

E. GOULD. 17 tO IlSN .J. R. R. Ave .. Newark. N. J 

A
DVERTISERS ! Bend twenty-five cellts to GEO. P. 
ROWELL & CO •• 41 ParI< Row, New York. for their 

Pamphlet oj one hundred pages, contaIning lists of 8,000 
newspa.pers, a.nd estimates showing cost of a.dvertising. 

$10 to $1000 Invested ln Stoc·I<S & Gold pays 
200 per cent . month. Send for 

particulars . TUMBRIDGE & Co .• Bankers.2 W .. l1 St . •  N. Y� 

MAGHINliIRY .:n�l!rc�n:I .. r�8i��pJt�cii .I!I , .. co. 10 Vese,. It .. New York. 

RICHARDSON, MERlAM " (,'0. 
Manufacturel'll of the latest Improved Patent D .. n· 

els' and Woodworth P1.nlng Machines, MatchIng, Bast 
and molding, TenonIng, MortIsIng, BOring, ShapIng, Ver 
tIc&! • •  nd Clreul .. r Re· ... wing M.chlnes, Saw Mms, Saw 
Arbors, Berol1 Baws RaHwa,.. Cut-oJ!', .. nd Rlp·saw Ma· 
chInes, Spoke and Wood TurnIng Lathes, .. nd v.rlous 
other Kinds of Wood-workln� Machinery. Catalower 

:�tg::'i.t .. �:�
s ;�:eg�u:�PU�M�lttsf����Vrk. �i 

PORTABLE STEAM ENGINES. COMBIN· 
Ing the maximum of e1l1clenc,., dar .. blllty anll econ· 

om
J;

' with the minImum of weIght and price. The
fu, 

are 
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a
ii�:oB:s��pfi� Clrcul&1'll le¥i&l' J�Il8.IW'JrBi.:E\dl¥&�.Lawrence,lIUI. 

AGENTS WANTED. 
l\'len or women. $34 a week." Proof 
furnished. Business plea�antand honor. 
able with no risks. A 16 page circular 
andValuable Samplesrree.�A postal-

' card on "which tu send your address 
costs but o n e  cent 'Vrite at once to 

F. 1\1. REED, 8TH ST., NEW YORK • .01 

B OOKWALT ER EN GIN E. 
The lowest-prIced good Engine ever Con8tructe� BOiler .nd Engine ma<1Q of the best uharcoal Iron . tJompact, substantial, economical, and easlly 
�n

a
d
n
:fie�JiJ:g1l��8 �g��1�r�'f�r

u
���t nlng at low price of 

Horse Power • •  ; $251 50 " " .  . . .  303 50 
Delivered on Cars, Boxed, at 

& JAYNE, 
109 LIBERTY STRBET. NEW YOBK. 

E. 11. MAYO'S PAT. BOLT CUTTER. I'l\""Send for l11ustrated CirCUlar, CIncInnatI. Ohio . 

n LASS MOULDS for Fruit Jars, Lamps. \ T Bottles, . .  Ink Stands,etc .• made bJ H.BROOltE l�Y;;i.'e�o,�. :"����:�8:���! ��OUld Yo ��), an
y Dr P ABTIOULAB ATTENTION paId to MOULDS for ! "'VlI:1'''fORS. Send model or drawing : Illelose stamp . .i.\ .liHWLE AND B.A.BREL MACHINERY.-

Yine ���re�� !:l���
n
���IaIl:o ��I:.:l�

d
:!..M:i md Shve JoInter., Stave EquaUzel'll , Beading P1anel'll , rnrner- ,,"c. Address TREVOR & Co. LocKport. N. Y. 

OVER '1.000 IN USE. BLAKE'S STEAM PUMP Seed for Ctt�:{����i'ew
Gl�':k.!:C�I��g��l1r'F'G 
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ANOTHER GHANGE ! 
--0·---

Fifth and Last Gift Concert 
IN AID OF THE 

Pu b l i c  LHr ary o f  K e n  t u c ky� 
POSTPONED TO 

November 30, 1814 
DRAWING CERTAIN AT THAT DATE. 

LIST OF GIFTS. 
One Grand Cash Gift . . . . . . . . . . . . . . . . . . . . .  $21)0.000 
One Grand Cash Gift . . . . . . . . . . . . . . . . . . . . .  100.000 
One Grand Cash Gift. . . . . . . . . . . . . . . . . . . .  7'1),000 
One Grand Cash Gift . . . . . . . . . . . . . . . . . . . . 1)0. 000 
One Grand Cash Gift. . . . . . . . . . . . .  . . . . . . . . 21),000 

I) Cash Gifts, $20,000 each . . .. 100,000 
10 Cash Gifts. 1 4.000 each . . . .  140,000 
III Cash Gifts. 10.000 each. . . .  IllO,OOO 
20 Cash Gifts, 1),000 e .. ch . . . . 100,000 
21) Cash Gifts. 4.000 each. . . .  100,000 
30 Cash Gilts. 3,000 each . . . .  90.000 
llO Cash Gifts. 2,000 each . .  100,000 

100 Ca .. h Gilts. 1.000 each . . .  100,000 
240 Cash Gifts. 1)00 each . . .  120.000 
llOO Cash Gifts. 100 each. . .  llO.OOO 

L9,OOO Cash Gift... llO each . . . .  9ll0.000 
GrandTotal.20.000 Gifts. all eash.2.I)OO,OOO 

PRICE OF TICKETS. 

$ 5 0 00 
2 5 00 

Tenths, or eaeh Coupon 5 00 
1 1  Whole Tickets Cor 5 0 0 0 0  
2 2 �  Tickets Cor . 1 ,000 0 0  

For Tickets and Information, Address 
THO. E. BRAMLETTE, 

Agent and Mana&,cr . 
Publ1c LIbrary Building, LouIsville . Ky 

orTHOMAS H. HAYS & CO.  
609 Broadway, N. Y 

Co LPOROLL E O  SHAF TING . 
1 ... ... , .... � 'hat. Ihtl Inarung 11 .. ., ,a .vtU CoQ " ,g1t�a.t"r Lreng' 4) a finer :flnlsb,andts truer to ga.ge,than any ather o use. reuder. a undoubtedly the mo.t economIcal. We ... also tbe sole m.nuracturel'll 9f the C1ILBBBATBD COL. :.rN. PAT. COUPLING and furnish Pulleys, Hangers, etc., )f tb. most approved atylel. PrIce IIstl mal1ed on a

tf.
PII. 1&tlon to TrJ Itreet, 2<1. and 8����:',�Rtlt� pa, 

liO 8. eanal st. Chicago • IJt"'tItOCld:B of this Shafting In Itore and lor .alA ul f ULLER DANA " FITZ. BOlton, M .. ss. SEU. pLACE ... CO-,,-121 Chambers .treet. B. Y. PHme" " Wfl AI, .. ",e. Ml1w8ul<ee. WI • .  

SHIN GLE & BARREL MACHINERY EVART'; 1 '11 1'. hEADING AND SHINGLE tlAW, �kibl,,�U.fJ���it�?INTERS. EQUALIZERS, AND 
BAILE. Y GAUGE LATHE-For turning all kinds han dIes ano JaOlnet work. Simplest and best in use. We manu , .clure • tulJ line of Wood and Iran WorkIng MachlnerY, Steam Englnes, &c. Address 

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

"EDEOGRAPHY " A �":w book on the ,ut. of 
• WrItmg by Sound ; a. com· 

1I1ete system of Phonetic Short Hand-the shortest, most simple, 
easy. and comprehensh'e, enabling any one, in a short time. to report 
trials, speeches, serm-ons, &c. The Lord's Prayer is written with 
forty·nine strokes or the pen, and 140 words per minute. The unem· 
ployed should learn this art. Price, by mail, 50 Ots. Agents wanted. 
Address T. W. lI:V ANS &: CO., 139 S. Seventh Street . Pblla •• Pa. 

© 1874 SCIENTIFIC AMERICAN, INC.
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---O-RCil�Palle·�;;�,; :-�- ; -;--,;- .i;ooaliii"� 
In81de Palle . • • • • • • 71} centa B line. 

E"Iqravinu. may Mad ad1JertisementIJ at the 8ame rate per 
ine. by measurement. Q.8 the letter press. Adtlertuement8 

must be rece.ved at publicatiDn ottrea as early as Friday 
morning to appear tn nezt iBBUP-. 

FOR SALE-CHEAP-One four foo�. 1lfteen Inch En 
glne Lathe. W .  W.  OLIVER. Bullalo, N .  Y 

BABB ITT METALS- " theBESf" 
CONARD & rtlURRA Y. 

30th & Chestnut, PhllaOelph lR .  
IMPROVED VERTICAL ENG INES, SIX & E IGHT· 

horse power. JOH� SON , HESS & CO .• 1345 Button· 
wood Street. Philadelphia, Pa. 

THill C HEMIC A L  H Y G ROSCO PE-15ome
tl\lng new and interes ting-shows the amount of 

motst,ure ln the atmr' sphere , and the chaDge� of weather. 

���\e� m
J::�dr��s a'6H't;1rI��t fOM�R'6��6ptg6�� 

Philadelphia, Pa .  

RUBB ER GRINDING MILL WAN TED. 
Addre ss, with full de-taHs as to sIze of rolls,&c ,&c., 

ann wIth 10weElt cal"h price , by letter only, 
GOROO ' ,  658 BroadWay. N ew  York Clty. 

lllustrated Catalogue of over 100 pages sent free. 

FOR S ALE, fGlr want of Use-A Complete 
Saw Mtll outfit, Including 60 Horse Hort. �team 

Engfne ,  16x42, 5 Boners, 3 SRW M1l1s, C ! rr.ular and np 
rlgb t s .  Capacity 3",000 per day. Also, 2 FI"t Class Pia. 
n lng MaCQlnPR. Rf'SaW fl ,  Clreular Saws, Crop-s Cuts, 

Truck'. &c WIll .e I l  all togetber, or any Dortlon. Ap
ply to DAVID AYERS. feot o! Clay St . ,  NewarJ<, N .  J. 

OuR CO V BRIN G FOR BOILERS AND 
PIPES saves Twenty per Cent In Fuel . 

OUR FELT, CEMENT, AND PAINT FOR 
ROOFS I. the best In th

p
arket • .  

Asbe stos 
31!111Rlt g.�� Y 

M A X I M ' S  
A U T O M A T I C  P U M,P 
w1l1 e levate ten ba' rels o f  water per hour, at a cost of 
SIX C "NTS (g • •  or kerosene) , fer fuel. 
. "end for Circular. MAXIM & WELCH, 

176 Center Street, .New York. 

O I L . N O Y E ' S  
Safest and best 011 ever made-burns In any lamp-for MI"II 'rIurnl" shl" ngWorks ,ale everywhere. C HAS. PRATT & CO. � 

Established 1770. 108 Fulton street. N. Y. are the largest In the United States. Thes make BUrr 

SUPER-BEATERS 
MlIlstones. Portable Mms, Smut M.chlne •• P.ckers, Mill Picks, Water Wheels ,  Pul1eys and Gear1ng, spectally adapted to fiour mills. Send for catalogue . Save fuel, and supply DRY steam. AttaChed to bollers J. T. NOYR & SON Bu1l'ale .  N. Y .  or set In separate furnace. H.  �lttgtrfls�� ���¥�;k. 

P t For testing Ovens, Boll· yrome ers. er fiues. Blast furnaces. 
Super-heated Steam, 011 Stms, &c. 

Address RE� �Y W. BULKLEY, 98 Llbertv St . .  New York. 
DAMPER B � S tift AND LEV "'it REGULATORS ofDI '  r.. GAGE COCKS. 

MURRILL &: KEIZER. 44 HolIIdar St. Bait. 

Eme�yGrinder,; 
'�NR�E LO.rAo 

BOGARDUS' PATENT UNIVERSAL EC-
CENTRIC �llLLS-For \:rlndlng Bones, Ores, Sand. Oa1 Cruc101es. Fire Clay, Guanos, 011  Cake.  Feed, CtJrn, Corn aod Cob, Tobacco, Snuff, Sugar, Salts, Roots, Splces, Coffee, Cocoa�nut, Flax-seed, A&.be�tos. &c . ,  and 

���\�:
e
�rlC:t���,t I��:,

r
p��t� Ma�����,m��o

s. Jt�� �� THOMSON,  succ�,.or to JAMES BOGARDUS, corner of White and Elm Sts" New York . 

WIRE ROPE . 
John W. Mason & Co., 43 B, oadway, New York . 

PORTLA.ND CEMENT, 
From the beat Lon���fN:.&:6��.Clr3

r
s��I��1. .t. l'ractlcal Treatloe on Cement rurnlshod tor 25 cenls. 

TRENTON, N. J. 
GREAT REDUCTION I N  PRICES 

OF  
MOV ABLE·TOOTHED 

C I R V U L A R S A. W s. 
J ULY lst, 1 874. II:lr Send for new Price List . ..s 

THE CET,EBRATED DIAMOND SOLID 
MMERY WHEEL, Pat . Emt'ry Wheel 
Machtnery and Aut omat1c Kl,He 
GrInd ,  rs, fur the rapl d 8.1· d perfect 
�rtndIng of PJaner, pqper (]utter, 
and Leatber Spl1tt ing Kn1ves, man-¥/::Ic::��g. b�����

o
��!���N 

I
WIST 

�w C�nrch St . ,  W.  S. JARBOE, Agent. B U R L E I G H  
Rock Drills and Air' Compressors PORTLAND CEMENT 

MANUFACTURED BY , A PraCtIcal Trea.tise on Cemellt fnrniShed FRR R .  

-----'--------'---�---. 

Working Models 
And Experimental Mach1nerv. M,lts 1. or W OO l1 ,  madp to 
order oy J. F. WERNER, 62 Center St . ,  N .Y. THE B URLEIGH ROCK DRILL CO..  

S. L. Merchant & Co. 7ij South St., New . Y 0rk. 
1 ... · i t c b b u r A' .  M a  s s . -------- -

2 Meflals at the Anlf'r1esll Insti T u te FMr. New York ; 
2 Mt' o al s  3,' tbA Mechanic'", Fall'. Bot\tnn ; 2 Medals at the  
VIeuna Exhtbit lon ill  Vt t'nna 1873 ; 2 Meda l s  at the Hlgh� 
land and AgricuJrural Exlltb l tlOn tn Scotland ,  1Bi3 ; 3 
\leda ls  at f,h e  AIa,nchf'stf'r an o LIverpool Exhtt.lltlon 1ll 
England. 1S73 R€ference of U8e in a l l  pa.rt� of Amprica 
and Europe .  Send tor JJamphlet conta1ning full detall s .  

HARTFORD 
STEAM BOILER 

Inspection & Insurance 
COMPANY. 

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

H A R T F O B D ,  C O N N . 

GLASS OIL OUPS 
of all kinds .  Bra.s FittIngs for Steam;Water. and Gas 
B ,·a.s ('a , f logs Send for Ca·alogue. T .  HOLLAND & 
CO . 62 & 6� GoJd St. New York . 

2HE HEALD &: SISOO 
Patent Centrifmral Pumps, VERTICAL & HO)iIZONTAL. 

First Premiums at New Orleans, Cinc1nnati, a.nd New 
York. " Medal oj Speeial ..4'lsard," Amer1can 

Instl tnte, ISn. 
Perfect satisfact10n guaranteed. The cheapest, most 

durable. popular and sllccessfu] Pump known, for Pa.per 
Makers, TannerShContractors, Brick Makers, Distillers, 
etc. Pumps wit engine on frame, complete, at low fig'ures.for Wrecking,1)redging, IrrIgating, etc. Il1ustrlio 
ted psmphlet,fre9. 800 references to parttes actual ly using 
th

l£���· 1iBl1':J'J�M�M
t
�'lfJ�.

t
lY�l

s
J�\is����*�t: 

Ma c h i n i st s '  
TOOLS, 

OF ALL KINDS. 
ADDRESS , 

, N.Y.Steam En�ne Co. 
98 Clambers St. 

NIIW You-
W k \ t home, male or fe;male $tla per or week, day or even ing. No Cal>ital. 
for all We send valuable package of 
cent return staJ:g,o�s �:-:�� fM�;et�'!,%�

s
�i::W. ¥:

n 

Todd & Raf'terty Machine Co. 
MA� Ol' ACTUKERII 01' 

The celeDr&ted Greene Varlable Cut-Olf EDglne ; Lowe', Patent Tubular and Flue Bolle",..; Plain Sllae Valve Sta tlBsary, HOistIng, and Portable I<Dgines Boller. of al kinds. St"lam Pumps, MllI Gearing. Shaftlng &c. · Sllk, ToW, Oakum, BMgiDl' ROP'1.1 Flax, and Hem� MaCb)nery. 
tsfB�

n
¥o��� ���r ��d8�ri�: Go�e%���U��! s��;.�:r���: Sturtevant Blower. ; and DUferentlal Pullev·Blocks, 

;�Ht
O
PA.����J.!�r..tlBII:i� NBW YOBK. 

S Prj- EMERSONS PATENT PLANER SAWS ARE SUPERS E DING ALL OTHERS.SEHOFORON£TOOTHFIIE�E 

A J!'r EMERSONS PATENT CLI PPER SAWS EXPRESSLY roR VERY HEAVY FEED AND HARD TIMBER. 
W pr.'- EMERSONS PATENT FLANCE 100THED SAWS. SAME PRICE OF' SOLI D S AWS. 
S ,C')i- EMERSONS PATENT UNIVE RSAL AND ADJUSTABLE SAW SWAGE-SENT PREPAID ON R ECEIPT or PRICE $5.00. � x 

N.B.SENO p()Smt "CARD FOR CIRCULAR AND PRICE II ST TO EMERSON,FORD & CO. BEAVER FALLS.PA . " 
-----------------�----------------------STEAM BOILER AND PIPE THE R O O  2' 

���!;!��"!! �!,"'�,,! .. ,�"�L!o� , 
W RO u GHT mON SECTIONAL SAFET Y BOILE R, wo 

S AVE YOUR BOILERS S aVE FUEL have been rnaoled to red , · ce the Pfl ces. and Y' OW olfer 
Save Latwr of FIreman and tncna8e Ste8m1r,� the chea,pest ,  as well a s the sa.fest, mest durable .  and 

capacity of your Boners Use Thomas's }'luid Tannate mo�t ecoLomlcal Boiler In the market. Over 1 ,200 in 
01 Sod� to rrmo re Scale ; an d  preven r further 1ncrust Qn use. Send ���'�U.8�El�' ��GIJ'1�rccb!l;ipA

NY, ggri: M�.i:!P��
d

i�I�!�� rt
O
i�:r�DofB����rS 

d
5&C�\r.� ltor. 2d Av. & 2Srb St •. �ew York. 

% tlbls. 2;0 1 0 . ,  J4 Bbls .  1,5 1" .. price 10 cents per lb., less 
than one I hfrd nrice of other preparations, and Supe
rior to all others. SIngle appl tcatton s ha.ve removed 
Bu�n f'ls of Scaletl. It SQVe8 20 t tmes Its cost in Fuel ,  an d 
20 t1mf's i t s cost in RepBtrF of BollcrF, and glve� ROller 
tts luU steaming capacity, whlch no incrusted 
BOller can have . Lt " as th'eo thoroughly proven in hun
oreds of .Bo11ets .  Addrees orGera to 

N. SPENCER THOMAS, Elmira, N. Y. 

AuOl dl:>t. J u.b.1., 13... _ .h.ub..b.l.<l ,"' (±'h tiVl'I l::5, J).lanUIRctur· 
I;:f8,  Tren ton. N. J., or 117 Ltberty St . ,  New York . 
Wheel. and Rope for conveyIng power long dl.tance •. 
'end for Circular. 

FO R  S ALE-2nd hand Portable and Sta
t IOnary EngInes and Boilers, good ss new, at half o� Original Cost. 1'�or descrlption, a�ddrePB 

BINGHAM & RICH. 011 Cl l v, Pa .  

Boston, New York, 
13&15 Custom House st. 30 Gold St. 

Chicago, 
H6 Lake St. 

HUSSEY, WELLS & CO.,  
OFFICE AND WORKS. PENN AVENUE & 17TH ST., 

PITTSBDRGH, PA., 
Manufacturor. of all descriptions of 

OAST STEEL, 
Includtng the " Granite" brand for Edge Tools. 

Particular attention given to the manllfacture of 
CAST STEEL TEETH, 

�!r�DU��\���t:8� -'1�RR�� �:'.�E:'il lg� �i��f��: 
tur. d under the SIMONDS ann FERSON Patents, rt · 
ce:ntly pnrchased, by whIch proees8 perfect unHormit v  
of shape and superior excellence o f  temper are , . .  -
talned. 

TURBINE 

Water Wheels. 
More than fonr times as 

manv of James Lefte1's 1m· 
proved Duuble Turbine Wa· 
ter Wheels in opera tion than 
any other kind .  24 sizes 
made, raugtng from 531( to 
96 inches diameter, under 
beads from 1 to 240 feet. 
Successful for every pur
Jose. Large new pamphlet, 
���t:l���t e!6�

r la�e
lish,,:,% 

c>v�r 30 Rne illustrations, 
sent free to parties inter
Bsted in water power. 
JAMES LEF�'EL & CO. , 

Springfield, Ohio ,  lSI; 109 Llb· 
erty St., New York City. 

HnJ�11JNfl Machinery, 

U � U cran�:;��:, Co., 

C. HENRY HALL & CO . ,  20 Cortlandt St . N .  Y .Clty THE PULSOMETER. 
The .stmplestt most dura.ble "n<1 ettect1v, 

!!TEAM PUlIl' now In use. Will pump grlttJ 
or muddy water without wear or in1ury to 
Ita parts. It cannot get out Gf order. 

B r a n c b  D e p o t . : 
11 Pemberton Square, Boston, MaSI. 
132, Market St., Philadelphia, P .... 
59 Well' Street, Chicago. Ill. 
Soutb W •• tern Exposition, New Orlean •• 
Btl & S18 N0rth Second St •• St. Louis. Mo. 

ENGINES AND BOILERS, New and Sec
ond Hand, Portable and Stationary . For descrlptlon . addrm s GOODWIN k. \VHITE, O"J Clty, Pa.. 

�

D�;:.�
r p R I N TbNU� FIT SC:{:I���:;:�,t Fa m i l y  P ri nte r /or Uards & Clothing $1 03. D i a m ond 

P ress. for Cards &: Circulars $5 toW, Pearl  P ress /or al job work .2.1,. 120. COLD I NC&CO.l�KilbyS" Boston.  

I R O N  C U T T E R S .  We will sell the best Iron Cuttf'l" 1n US" for one ('uar .. ter the prtce of. anv other mlicll1n e which wi l l  ro t b e  fl:3me work. W1th It one man c an  rut rapldly s n d  per· fectly one inch round ,  f'1qllare, and fiat iroD . and all smalJer stZf'S. These uricP8 wi l l  lspt only during 'hp. dul l  tImes. Send for full pRrltonl • .  ". MILLERS FaLLS C O., 7S Beekman Street, New Y ork . 

GEORGE BARNES & CO., 

Manufacturers. Syracuse, N. Y 
T A N N A T E  O F  S O D A , 

BOILER SCALE PREVENTIVE-Jos G ROGERS & Co. , Madison, Ind. Agenc e8 : R. 1::1. . Lcp, rttus � 1 l I e ,P8 .; Owens, Lane & Over M achine Co .. St. LOUIS, M o.; Whitman & Burrell ,  L i t tle  Falls, N. Y.j W'llOen, Mc"Lella fJd  & Co  t CtDctnnati, 0. : H. H .  Harrt s o n ,  Nashvtlle, lenn.· Slnzlch, Rank in & Co . , Evansvi l l E' .  Ind . j H. f'Url}ey C0 1 flman, New Or) eltv s. La" L Stanley & Co . ,  31 St.Paul st . . Baltlmore,Md.,Babcox & WJlcox,30 Gortlandt st.N. Y 

HOUSTON' S PATENT 
TURBINE WATER WHEEL. 

liIh'o ... 1Ito Cbea ....... 8"a,. 
rn t.he test al HOlyoKe In 

1872i. th� Houston gave the 
:��,::llJ'���[1�t���s�!�� 
the hillbe81 a verBK" r .. -
suIts ever obtained. In �����:{r����� Ift�V���tgr: 
!t� ov�r all others Emer· 
8011 'a fun report furnll':lhed on 
.ppllcatlon, Send for GlreU 
lar . 
l;{lllRRIL.I.. '" HOUSTON 

IlWN WORKS, f\S!()1t Wl IIGOD'lD . 

GREAT EST IN VEN T ION of the Ai3E. 
ELECTRIC & VAPOR CHAIR. 

Se(� f':ngrnving and descripttoll In  the " 8cieu tlfic Ame
rIcan " of March 7 .  Tile greatest klo OWIJ cure for rh eu
matH sm an� sciatlca. No physician should be without 
one , Send for circular. 

C. R TOWNSEND. SOLE AGENT, 
Medical lnstltute, 16S Cumberland St .. Brooklyn, N. Y. 

OF THE 

. SCIENTIFIC AMERICAN. 
FOR 1 875.  

THE MOST POPULAR SCIEN TIFIC PAPER 
IN THE WORLD, 

THIRTIETH YEAR. 
VOLUME XXXlI. -;NEW SERIES. 
The publishers ot the SCIENTiFIC AlI1ERICAN beg 

to a.nnounce that on tht first day of January, 1B75) a 
new volume commences, It will contlnue tv be the aim 
of the publlshers to render the content. of the new 
volume more attractIve and useful than any of Its pre 
deCessor8. 

It is the Most Popular Paper in the World / 
having the large clIculatlon of nearly 50,000 per week ' 

A year's numbers contaIn over 800 pages and several 
hundred engravings of new machines, useful and nove 
inventtons, manufacturing establishments, tools, and 
processes. 

To the Mechanic and Manujactu1'er ! 
No person engaged In any 01 the mechanical pursuits 

should think of doing wIthout the SOlIloNTIFIO AMERI
DAN. Every number contains from six to ten engraV1ngs  
of new machines and Inventions which cannot b e  found 
In any other publlcatlon . 

The SCIENTIFW AMERICAN Is devoted to the Inter · 
ests of Popular SCience , the MeChaniC Arts, Manufac
tures. InventtonB,Agr1culture,Commerc� , and the indue 
trial pursults generally ; ttnd. lt teo: valuable and 1nstruc
tive not only ln the Workshop and Manufactory� lmt also 
In the Household. the Library • •  nd the [�eadlng Hoom 

By tbe new law. the postage must be paid in advance 
In New York, oy the publlshers ; and the sub.crlOer then 
receIves tbe paper by mall free of charge. TER1U",. 

One copy, one yelll (postage Included) . . . . . . . . . .  '3 .20 
One copy, .Ix month. (postage Included) . . .. . . .  1 .60 
One copy , three month. (postage locluded) . . . . 1 .00  
One COpy o f  SCient1fic Allierlcan ,or ont). year ,and 

one copy Of ellgravlng, "Men 01 l"rogress" . . 10.00 
One copy 01 Sclent1tlc AmerIcan tor one yesr ,and 

one copy of ., Sclellce Record. " for 18'i4. . . . . .  5 . 50 
Remit by postal order . dratt or express. 
Addres, aU letterS aDa m.",. 1m I'08t olllee ordera and 

drafts payable to 

MUMN &. 00., 
37 P AB K  ROW ,  NEW YORK. 

THE " Scientific American " Hi print" o Wltll 
CHAS. ENl<U  JOHNSOJII & CO.'6 INK. Tenth and 

Lombard Sla .. I'hl1adelphla. aDd 59 Gold St .. .New 1I ""It. 

© 1874 SCIENTIFIC AMERICAN, INC.




