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portions in actual contact, although i n  certain localities vcry 
elose working is necessary. The machine is well adapted for 
mine use, since i't is not liable to injury either by dust or 
weather; it runs continuously without stopping to be oiled 
or needing any careful attention. 

"'he large illustration affords an exterior view, and Fig. 
2 gives a sectional representation of the interior. The ex· 
ternal case is made of light boiler iron, fanned up Yery truly 
and inserted into the heads of the machine, said heads being 
of cast iron, firmly secured to a bedplate of similar material. 
They are also bolted together longitudinally by outside iron 
rods. Within the chest, and concentric therewith, is a cylin­
der, A (a single iron casting), which is provided with two 
Yanes, Band C. The shaft of the cylinder, A, is rotated by 
the driving pulley shown outside. The air enters at D, from 
underneath, and is forced by the vanes out through the out-

' 

let, E, in the direction of the arrows. In order to prevent 
any direct communication between inlet and outlet, two slot­
ted cylinders, F and G, are arranged on separate shaft.s, the 
latter actuated by gearing on the main shaft (partially con· 
cealed by the figure on the extreme right of the large engra. 
ving) so that said cylinders revolve twice as fast as the cen· 
tral drum. As the cylinder, A, therefore turns in the direc­
tion of the arrow, Fig. 2, the vane, B, is almost in contact 
with the upper part of the casing, and is compressing the 
air before it, driving the blast out of the pipe, E. This com 
pressed air is prevented from returning to the inlet by the 
cylinder, F, which above is close against the cyJinder, A, 
and below meets the abutments formed on the bottom. The 
vane, C, at the same time has entered the slot of cylinder, 
G. A moment's consideration, supposing the auxiliary cylin­
ders to revolve in the direction of the arrows drawn within 
them, will show that, whatever the position of the vanes 
may be, one or the other or both of these cylinders will pre-

-
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BAKER'S ROTARY PRESSURE BLOWER. 
much more than compensated for by the freedom of the 
moving parts from frictional contact with each other and with 
the chest. 

The speed of this blower. to produce a steady current, 

" 

\ 
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sends us a very excellent report, made upon the machine by 
a committee of judges at the recent Franklin Institute Fair, 
in which the results of elaborate comparative tests are given, 
showing the blower to be of u. superior degree of efficiency. 

Patented December 9, 1873. For further particulars ad­
dress the manufacturers, Mei!!lsrs. T. \Vilbraham & Brothers, 
2,316 Frankford avenue, Philadelphia, Pa. 

• • 
Nitroglycerin as a Motor. 

M. Champion, a. French chemist, states that the heat de­
veloped by a given quantity of nitroglycerin when exploded 
is capable of exerting, when converted into motion, a maxi· 
mum energy fully five times that produced by the explo­
sion of the same amount of gunpowder, and three thousand 
times more than that caused through the combus ion of an 
equal quantity of coal. A single quart of ni troglycerin. it  
is asserted, has the potential energy of 5,500 horse power, 
working during 10 hours. It remains to invent a machine 
in which the gigantic force can be harnessed and con· 
trolled. 

I • I 

A. N oTel )luslness. 

A correspondent writes to know if it will be possible for 
him to secure by letters patent the exclusive right of selling 
pocket· knife blades, without handles. He thinks the idea 
original with himself, a.nd, like Colonel Sellers, has reasons 
to believe" there's millions in it." Our correspondent's idee. 
is certainly novel, but unfortunately the Patent Office laws 
contain no provision for the patenting of a new business 
merely. 

. - . 
need not exceed 100 revolutions per minute, and it is stated WE are all living too fast. The man who is always in a 
that a large machine runs with the same amount of power 

I 
hurry generally has his own work to do over again, besides 

as a small one, when each is delivering the same number of being more liable to trip up and find himself sprawling in 
cubic feet per minute. For exhausting air or gases, as in the mud. 
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�;a���r� want each a I innumerable rings of annual
-;rowth-and retire for a speci­

barrel of flonr. By going to thc retail grocer they can get fied period from the cares?f �his life. They professed to 
such an article as they desire at the rate of ten or twelve dol· have such control over theu VItal processes as to be able to 
lars a barrel. On the other hand, by clubbing their funds die at will, and would allow themselves to be sealed up in 
and buying a car load at' the mill, the same grades of Hour coffins or tied up in blankets, and buried underground for a 
can be got for seven or eight dollars a barrel, transportation week or a month, or more. 
and delivery included. So likewise with nearly every other I A very circumstantial account of such an operation was 
standard article; by jumping the needless middlemen and given by Sir Claude Wade. \Vhen he was at the court of 
buying for cash at first hand, the purchasing power of Runjeet Singh, in 1837, a fakir was thus buried for six 
wages may be immensely augmented, without doing injus- weeks, a company of soldiers guarding the place of his in­
tice to any one. terment to prevent untimely resurrection, At the end of 

It is but a short and natural step from temporary combina- the six weeks the seals were found intact; and on removing 
tions for mutual benefit to permanent organization. This the lid of the box which served as a coffin, the white linen 
step has been taken; and under the somewhat grandiloquent bag in which the fakir had been placed was found to be mil­
title of "Sovereigns of Industry," the new organization is dewed. When the bag was oDened, the temporarily dead 
drawing together the working men of the Eastern States with man's arms and legs were found to be shriveled and stiff; 
a rapidity rivaling the development of the Grange through- and his head reclined, corpse·like, on his shoulder. To all 
out the 'Vest. appearance he was as dead as an Egyptian mummy, no pul-

Thus far the Sovereigns have stuck to their original idea sation or other evidence of life being discoverable. He was 
of mutual helpfulness in supplying the necessaries of life to then turned over to the manipulations of his servant, who 
the members of their several councils, It is to be hoped that made warm applications of various kinds, whereupon tIl{' 
they will continue to do so, avoiding strenuously the politi· arms and legs gradually returned to their normal state, Hf' 
cal follies of the Grangers. It would be a pity if the power then removed the wax and cotton with which the fakir's 
which the order is capable of wielding for the economical nostrils and ears had been closed, and after half an hour tIn' 
advancement of the great army of manual and mechanical devotee was able to speak. All of which Sir Claude vouches 
workers of the country should not be developed to the utter- for as an eye witness, with an air of truthfulness rivaling 
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t4 spend, with the least inconvenience or risk, i t  is a common send of the British army in India. This man could go into a � practice to avail themselves of the machinery of trade already death-like trance at will, so skillfully counterfeiting rea! � established in their neighborhood, taking care, however, to death that the most critical observers were deceived. On � pay no exorbitant profits. An arrangement is made with one one occasion the experiment was made in the presence of Dr. 
� or more dealers in each department to throw the trade of the Cheyne, who reports upon the case, Dr. Baynard and a Mr. 
� council into their hands in consideration of a special dis- Skrine, All three felt his pulse: it was distinct, though 59 
60 count on regular retail prices, a concession which the favored small and thready: and his heart had its usual beating. 
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� dealers can well afford to make in return for an assured cash He then composed himself on his back and lay motionlt'ss 
� custom, without the cost of advertising or other outlays for for some time. Gradually all signs of life disappeared, till � attracting customers. Every three months the council re- there was no pulse, no beating of the heart, and a mirror 
M ceives the bids of dealers desiring its trade, and elects those held before his mouth gave no indication of breath. 
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� which offer the greatest inducements, all things considered. The witnesses discussed this strange appearance for a long 
59 Tickets of membership are then issued, the exhibition of time, finally concluding that he had carried the experiment � which entitles the bearer to the stipulated discount on all too far and was really dead. As they were about to leaye � goods purchased during the ensuing quarter. In all cases him,a slight motion of his body was observed, and a beating � the council takes pains to secure trade circulars and lists of of the beart. In a little while he began to breathe, and � wholesale prices current, from which to estimate the just. gradually life was fully restored. 

Grit wanted ........... ,.......... ... 52 Venus aSIL luminous ring ......... . Guns, varniSh tor (2'2)......... ... .. 59 Ward, Captain E. B .. " .. . . . ...... . lIexagolis. etc., IlIlICrlbed (19) . . . • •  59 Water 
I
n. Wl!18,logsln (00) ........ . 

r����!e�e
e
rit1���!���anted:: �1 ;:I;�'t;W:�Pt °Jgures' b·········· Inventions patented In Engllmd,., 58 Wheels, rejec'tfng donbtVu,i:::::::: 

� ness of the charges of their local dealers. If the members This account has been accepted as trustworthy and credi· :� ClLn do better by ordering their supplies from the producer ble by high medical authorities, and so likewise have those � or the wholesale dealer, the local dealers lose �heir trade given of the fakirs who carried the experiment a degree fur· 
48 altogether. ther than Colonel Townsend, and submitted themselves to 
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THE SOVEREIGNS OF INDUSTRY. 

During these times of financial depression, when the 
great industries of the country are languishing and labor is 
everywhere out of employment, diminished incomes are the 
rule, and economy the virtue most in demand. To those 
whose incomes are still liberal, though never so much less 
than heretofore, the problem of adapting expenditures to re­
ceipts is comparatively simple, They have merely to cut off 
a few luxuries more or less, to pinch their pride a trifle, it 
may be, but with no risk of trenching on the actual necessa­
ries of life, either for themselves or their families. 

For the great maSi of working men, however-men whose 
wages never greatly surpassed the cost of living-the problem 
is not so simple. To strike off luxuries would ht'lp but little, 
not many luxuries falling to t.heir share even in the best of 
times. 'fo lessen the amount of their purchases means to eat 
poorer food, or less of it, wear cheaper clothing and live in 
poorer houses; in short, to submit to evils, not to practise 
economy. 

The usual door of escape from the ills of poverty, hard 
work and more of it, is closed by the general stagnation of 
industry. Men are fortunate if they get any work, at reduced 
prices at that. How then can they manage to live? ThAre 
is but one way, and that is by increasing somehow the pur. 
chaSing power of money, so that the little they now have 
may go as far as the larger sums they have been used to; a 
hopeless undertaking, it might seem, for men without capi­
tal and with no influence in financial circles: but so it did 
not seem to the working men of New England, spurred on 
by that most efficient sharpener of the wits, necessity. The 
problem was t.o make two dollars buy as much as three, 
prices remaining the same. A glance at the conditions of 
trade will suffice to make plain the efficiency of the means 
adopted. During the flush times, before the collapse of 1873, 
money was plentiful, business brisk, and profits large. Con­
sequently the race of middle men multiplied enonnously. 
Between the miller and the mechanic, the price of a barrel of 
flour increased fifty per cent or more by passing through half 
a dozen hands, each charging roundly for the nominal and, 
for the most part, uncalled-for service rendered. In like 
manner, the cost of nearly every other article of food or 
clothing was similarly advanced. With high wages and 
plenty of work, the consumer was able to pay the extra 
charges; but when the easy times were past, his lessened 
wages left small margin for the support of go·betweens. The 
machinery of trade had become so cumbrous and costly that 
it was a burden rather than a convenience. Its excrescences 
had to be cut away; and this the working men of the East 
have set out to do, holding it suicidal as well as foolish to 
pay half a dozen large profits on each article they buy, whev 
they can be served as well for a single small advance Oll 

councils at a slight advance on wholesale rates, delivering to It is a pity the art has not been more widely cultivated; it 
the appointed purchasing agents the articles in separate par- would afford such a convenient refuge for geniuses born 
cels as required by the members, thus enabling the mechan- ahead of their time. On finding their generation too stupid 
ics of the most out of the way village to command as favor- to appreciate their grand discoverieg and projects, they could 
able terms as the market will afford. Where the purchases retire for a season until in the regular course of events the 
are considerable and tolerably regular, it has been found a masses should overtake them. Then instead of writing a 
very satisfactory way to hire a cheap store room, and appoint book and depositing it, sealed, in a public Jibrary, to b .. 
one of the members storekeeper for the council, to distribute opened in the year 1975, or such a matter, they could them­
the purchases as called for, on certain evenings of the week. selves be so deposited, duly labeled and preserved, till their 
At the regular monthly meetings, the members elect the time should come. We could name a good many whose ac· 
amounts of the several articles required, which are purchased quaintances would gladly provide fireproof quarters for them 
in bulk, and of course on more favorable tenus than in sepa- and their projects for a century or two. The only fear that 
rate parcels. By this plan, most of the advantages of co-ape- the fakirs had of protracted burial was that in the meantime 
rative stores are secured, with none of the risks. their servants might die and there be left no one to resurn'ct 

In several States, it has been found advantageous (experi- them. In cases such as we llave imagined, there would be 
mentally, at least) to mass the trade of the order, or a great no risk of this sort to deter the devotee, til(' community at 
portion of it, by appointing a general purchasing agent, la.rge assnming the responsibility. 
through whom the supplies for the councils are ordered, the •• _. 
superior advantages of such a buyer more than offsetting the TESTING THE CORBECTlfESS OF FIGURES BY WEIGHT, 
cost of the increased machinery. We publish in another column a communication from our 

An idea of the rapiU spread of the organization may be well known correspondent Dr. P. H. Vander Weyde,in which 
gained by the rate at which the order has grown in Connec- he suggests a rather novel and effectual method of testing 
ticut, The first council, with seven members, was organized the correctness of all calculations such as those pertaining 
February 26, 1874. In May a State council met, with a rnem- to the squaring of the circle, and the ('on tents of cinrulal' 
bership of twelve hundred. By August, this number was or other fonns. His method is based on the practice,adoptpd 
more than doubled; and at the meeting of December 8, sometime ago, of measuring the area of land by weight, in 
forty-seven councils, with a membership of over five thou- which the figur� of the land is drawn to a scale on papt'r, 
sand, were represented. To-day, there are probably near ten and the figure cut out of the sheet. The figure of a square 
thousand of the more thrifty mechanics and laborers of the acre is also drawn to the same scale and cut from the paper 
small State of Connecticut thus banded together for mutual sheet. The two are now weighed separately. The weight 
benefit in trade. Thus far, the estimated saving to each of the paper figure of the land, divided by the weight of tIll' 
member is thirty 'Per cent of his purchases through the paper figure of the square acre, indicates with accuracy the 
agency of the order-certainly an amount worth considering. number of acres contained in the land, 
Such a sensible and practical" strike" for increase of wages Applying this method to the squaring of the circle, Dr. 
is something new in the annals of industry. Vander Weyde weighed the circle of paper and the proper 

Besides the State councils, a national council has been or- squares, with the results given in his letter. It will UP 
ganized, It will hold its session for 1875, probably before seen that the calculations of some of our prominent circle 
this reaches the eye of the reader. For what practical pur- squarers, when thus weighed in the balance, are found 
poses the session will be.held does not clearly appear to out- wanting. 
siders. We can only hope that it will take no action to com_ 
plicate the objects of the order, or to divert its work from its 
original purpose. National councils are apt to be over ambi­
tious, and the temptation to use a popular organization for 
political purposes is hard to be resisted: if indulged in, ruin 
is inevitable. 

••• • 
A lIOX TRIC][ TO lIEAT HARTZ.' 

According to travelers' stories-the best of all eVidence, as 
everybody knows-there used to be in India a school of vaga­
bonds who got their living by dying. For a very tnodest 
sum they would emulate the frogs which are periodically 
discovered alive in solid rock-or in tree trunks, overlaid by 

•• 
P'I-XYI. 

Among the waYh that are dark and tricks that are qUf'er, 
for which the "heathen chinee" is peculiar, one of the 
cleverest bears the name p'i ryi. It fairly rivals the jug­
glery of our highly enlightened writing mediums, and is em­
ployed for the same useful purpose, When the pig-tailed 
earnest enquirer realizes the truth which the \Vidow Bedott 
versifies: 

" Poor short-sighted critters, we 
Kant calculate what's going to be 
And, like enough, never'lI take place:" 

he consults an oracle, much al:l pig-headed enquirers do with 
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us. The oracle does not put a slate under a table to be 
written on; he writes on the top of a table, previously dusted 
wit.h sand or flour. The pen-that is to say the brush, for 
no other sort of pen or pencil is used in writing Chinese-is 
Huspended b�" a string from the rim of an inverted wicker 
rice basket, which is balanced on the fingers of two persons 
sitting on opposite sides of the table. After the proper 
period of quiet waiting, the pen begins to move, writing out 
the answer to any question which may be put. 

On one occasion, the Chinese teacher of the Rev. R. H. 
Cobbold, who is responsible for the st-ory, consulted an 
oraCle of this sort to discover certain names that were want­
ing to fill up an ancestral register. On being asked for a 
particular name, the oracle wrote: ., Inquire of another branch 
of the family." It was done, and the" spirit" at once wrote 
down the name. The story reminds one of a great deal that 
passes for evidence outside of China, there being no proof 
that the names furnished by the "spirit" were correct. It 
is not surprising that the inveBtigations made by the reverend 
gentleman were unable to discover the cheat. 

Writing of p'i.kyi, in his chapters on China and the 
Chinese, the Rev. A. E. Moule says: "So great is the mys­
tery, or, if you please, 80 clever is the trick, that some of 
the oldest and most wide-awake of the missionaries have 
Leen quite unable to explain it away, even when performed 
under their own eyes and on their own study tables." The 
chief difficulty seems to be the apparent impossibility of di­
recting by muscular effort the formation of intricate Chinese 
characters by means of a pen suspended by a string. 

I •• I 
LOSS OF A LARGE NEW YORK KAIL. 

On the 7th of January the express train that left Washing. 
ton for New York at 9.30 P. M., in consequence of a mis­
placed switch, went into collision with a freight train stand­
ing on a side track. One man was kil1ed, and another badly 
injured. The coal oil in the lamps of the postal car was 
scattered and instantly burst into flames, soon destroying the 
mails and the contents of the adjoining express car. The mails 
lost wpre large, comprising upwards of one hundred thousand 
letters from the South, bound for New York and other places. 
The usual daily correspondence of the ScIENTIFIC AMERIC.o\N 

office was consumed, and tl. large number of our correspond· 
ents will consequently fail to receive their expected replies. 
,V t'! hope they will promptly repeat their enquiries. 

• I. I 
IJI(PROVEXENT Ilf CANAL NAVIGATION. 

It will be remembered that some three years ago the State 
of New York offered a reward of one hundred thousand dol­
lars for the invention of improved methods of navigating the 
Erie canal (400 mill�s in length), whureby merchandize could 
Le transported with greater economy than by the present 
system of horse towage. A variety of experimental boats 
Wf're made, all or nearly all propelled by steam. The ulti­
mate result \'IdR that none of the competitors succePded in 
oomplying with the peculiar conditions of the law, and they 
were finally modified, and under the modification an award 
was last year paid to the owner of the Baxter boat and to one 
other competitor. So ended the State reward project. But 
there is still a strong demand for improvement, and the sub· 
ject is well worthy the attention of ingenious minds. 

General Thayer, Canal Auditor of this State, takes up the 
Hubject in his recent report, and gives expression to t.he fol· 
lowing eminently practical views: 

" The Baxter Steam Canal Boat Company has been organ­
ized, and during the past season has constructed and oper­
ated seven ooats, which, according to reports furnished this 
department, have proved successful, both in regard to in­
creased speed and greater economy, as compared with boats 
moved by animal power. This company is really the first or­
ganized to employ steam as a motive power on a scale likelv 
to prove a financial success. There can be no doubt that a� 
organization with a sutRcient number of steamers to ensure 
daily departures, and with convenient wha.rfage facilities at 
New York, will command business at remunel'll.tive rates. 
Such an enterprise can secure a large and profitable traffic in 
both directions on the line of the Erie canal, which of late 
years has been almost entirely abandoned to the railroad. 

A I'LAN FOR 'row AGE WANTED. 

"One great need, however, has not yt"t beenaccomplisht'd, 
that is, some plan for steam towage or propulsion adapted t.o 
the large number of boats now employed, five thousand to six 
thousand, and moved by animal power. 

" Although I do not disa.pprove of the liberal bounty whicb 
the legislature granted to the Baxter boat, still, without in­
tending in the least degree to disparage the merits of that 
boat, I am inclined to believe that, if the same liberal reward 
had been open to wider competition, we might possibly haye 
secured a better result. When the law reqnired that the 
motor should be adapted to the form of boat then in u�e, 
that restriction virtually prevented practical mechanical en­
gineers from engaging in the contest. They knew that., as 
Mr. Baxter fully realized, a boat to be propelled by its own 
ma�hiner�' must be of a different form and model from those 
that were simply towed, and hence were unwilling to assume 
the risk of being recognized by the commission or rewarded 
by the State when not adhering to the requirements of the 
law. Had the time for competition been extended, the me. 
chanical genius of the country would have been enlisted; a 
greater number of plans would have been submitted, and 
might not the practical results ha.ve been more favorable� 

SUCCESS OF CABLE TOWAGE 

I cit utifi c �lUtduu. 49 
of 1872, laid a Ringle cable between Buffalo and Lockport, port. Entering upon the dutit"s uf rabin boy on � lake 
and, with two steamers e!:lpecially const.ructed for the pur- schooner, he speedily rose to l'ommand the largest Yessels, 
pose, has b('eh operating fh(> �y!:ltem, experinwntally, dUl'ing Ilnd ultimately became himself an ownel' of a great number. 
the past two seaSOllS. It is claimed hy the projectors of t.he DUring late years Mr. Ward gradually withdrew frotn 
enterprise that, during their experimental operations, 1,400 I shipping int erests,and devoted his talents and capital to t.he 
tuns of freigM, with boat:; containing it, have been hauled establishment of iron manufactures in his section of thf' 
in one train by a single cable steamer, against the strong cur- country. He founded the Eureka Iron 'Yorks of Detroit, 
rent between 'fonawtlnda and Buffalo, at the rate of three the North Chicago rolling mill, and the rolling mill at Mil. 
miles per hour, at a� Iow a cost for steam power as any waukee. He also made large in vestments in the Lake �u­
known steam canal boat carrying twn hundred tuns, that is perior iron mines and erected furnaces in the vicinity. He 
to say, doing seven times the work at. the same cost for was for many years President of the American Iron and Steel 
steam. The cable system ought not. to he considered an ex- Association, and, in thilol as well as in other prominent posi. 

l)eriment. It has heell ill sllccessful operation on European tiona, labored to push forward the important industrial en­
cana.ls and rivers for sf'w'rnl years, amI fmllld to be the terprises which he had initiated. Pecuniarily his ventures 
cheapest adaptation of Ht.f'alll for towing pUrposeli yet de- were highly successful, and be leaves an estate estima ted at 
vis()(l, There is uo reason why it should nnt be equally several million dollars. Mr. Ward's death was very sudden, 
succe:-;sful on our own canals, and certainly no more pro· owing to an apoplectic stroke, Rnd occurred on the morning 
titabte fi"ld for the oTwration of the system call be found. of January 2. 

I<'URTHER IMPROVEMENTS DEMANDED. 

" Before dismissing the subject, I CRllnot refrain from rp-' I minding the legislatUl'c that the State has made but one ear· I 
nest effort to introduce steam on our canals. That effort 
should be continued, and not relaxed until success is assured. 
'Yith steam successfully established on our canals, we shall 
command, without fear of diversion, our full share of west· 
ern trade. 'fhe Lyons lock will be fini:-;hed before the open· 
ing of navigation the coming spring. The completion of 
that structure will give us double locks the entire length of 
the Erie canal. Cheap and rapid transportation is the great 
problem of the day, and its solntion interests producer and 
consumer alike. Railroads reaching from nearly all the prin­
cipal cities upon the Atlantic coast to the great grain markets 
of the West are striving for supremacy in the carrying trade, 
and it is quite probable that active competition will have the 
effect to reduce rates, for a time at least, to a point below 
actual cost. But with our great lakes, on which a single ves­
sel of modern build will carry one hundred thousand bushels 
of grain (equal to 300 car loads) from Chicago or Milwaukee 
to Buffalo, and with the Erie canal in good order, seven feet 
of water and double locks, together with steamboats and 
steam towage on the canal and river, through from Buffalo to 
New York, alongside of ship in five to six days, we can suc· 
cessfully compete with all the railroads in the country, even 
at the present rates of toll." 

• •• •  
AlIULGAJI( FILLINGS FOR T HE  TEETH. 

'We arf' indebted to Dr. J. W. ('lowes for a copy of his very 
excellent essay on the above subjt>ct, as read befort> tIlt' 
Odontological Society of this city. Dr. Clowes has rendered 
a good service to the dental profession by his long.con· 
tinued, sturdy support and practice of tin amalgam fill­
ings. He has in times past been ridiculed for this by mem­
bers of his own profession; but at last it begins to be per­
ceived that, infitead of ridicule, he was entitled to honor. 

The use of tin amalgams as a filling for the teeth was be· 
gun many years ago, but the practice never became general 
among dentists. This was due to early prejudices against the 
material, engendered by lack of knowledge and skill in its 
use. Its employment is, however, being now judiciously 
revived. 

The experience of some of our best dentists, throughout a 
period of thirty years, has conclusively !:Ihown that tin amal­
gam, properly prepared and applied, is a reliable preserva­
tive; while owing to the plastic nature of the amalgam, it 
may be inserted within sensitive or delicate teeth without 
pain to the patient, and under circumstances when the use 
of gold would be inadmissible. This amalgam when first ap­
plied is quite soft, and a gentle pressure therefore causes 
it t.o fill eYt"ry interstice of the tooth with certaintv. After 
a few hours'time the amalgam becomes permanently solid. 

('om plaint has been made that the tin amalgam fillings 
turn black and cause the teeth to deca�-, But this is not. t.he 
etlse t.o any greater extent than when gold is USed. Some of 
the worst looking and most badly decayed teeth we ever 
SllW have been those filled with gold hy a poor operator. 
The truth is that, if the dentist is all umlkilled mlln, or 
if �·ou neglect to keep �'our teeth scrul'ulomdy clean, they 
will decay and discolor, no lllutter what filling!:! are ul:!t'd. 

"'hen thc dcca�'ed cavit.y in a tooth is propllrly eXCaYtltL"<i 
and filled with amalgam, it will presen-e the toot.h with cer· 
taillt.�- ; while in general, it 100kH better in tlw mouth thun 
gold. Denti�ts skilled in the USI) of the IlIllalgtl11l, and pa­
til'nts carrying this filling, will kstify to tlw correctuel'ls of 
this statement. 

�ext to the breat.hing of pure air, ('xercisl'. und fhe lise of 
suitable food, nothing more contributes t.o the IJreser\'ation 
of health than the po!!session of good teeth. All the art·s used 
for their preservation are therefore of the higllest impor­
tance. 

It should n('Ver be forgotten that the teeth will not ordin­
arily decay, either originally or after being properl)'- tilled, 
unles':i food or other foreign substances are allowed to remain 
between them long enough to acidify or decay, and thus act 
injuriously on tht> dental enamel. Th� importance of keep­
ing the teeth clean, by brushing, by drawing silk threads be­
tween, by frequent rinsing, Rnd nt.her ",imple agencies, may 
thus be. understood. 

• •  , I 
Capt alII E. B. Ward. 

. - . 
SCIENTIFIC AIlD PRACTICAL IlfFOIUUTION. 

A NOVEL SINGLE RAIL RAILWAY. 

'fhe Turkish government has recently commenced the con· 
struction of a railway, termed the Steam Caravan, between 
Alexandretta and Aleppo, Syria, a distance of 94'2 miles. A 
single rail is employed, following the conformation of thp 
land, but raised on a. wall 28 inches high and 17'5 inches 
broad. The vehicles are mounted and fitraddle, so to speak, 
both rail and wall. The locomotives are provided below with 
horizontal, leather-covered wheels, which rest against th� 
sides of the masonry and serve as brakes, and the last vehi­
cle of each train has similar arrangements. Each side of each 
carriage contains two persons, and the complete train is cal· 
culated to accommodate ninety-six. 

A NEW WAY OF PRESERVING EGGS. 

It is stated by the Revue Indmtrielle that the best mptliod 
of preserving eggs i8 to soak them for half an hour in solu­
ble glass of a thick, pasty consistency. The material forms 
a. chemical compound with the carbonate of lime of which 
the shell is composed, which renders the latter imperJUpable 
to air. After immersion, the eggs should lit' carefully dripd 
and kept in oata or on perforated trays in a dry locality. 

SCARLATINA AN EPIDEMH'. 

Th� views of Dr. Alfred Carpent{'r, published some thrpe 
years since in the Lancet, UpOIl the Hubject of scarlet fever, 
ascribing to that disease an epidemic character, are strongly 
endorsed in a recent issue of the Medical and Nurgical Re· 
porter. The editor maintains that not only is the disease 
infectious in the full sense of the term, but also that the 
malignity of the infection is something frightful. Articles 
of clothing worn by patients retain a dangerous character for 
over 0. year, as do walls, furniture, and in fact everything that 
has been in the vicinity of thp disease and in its spread. The 
sec�tions of the body, epidermic scales, and excreta are active 
carriers of the pestilence. 

Thorough ventilation and disinfection are the best mean� 
for destroying the poison. Clothing, bedding, etc., should bp 
submitted to a dry heat of 2200 Fah. for several hours, and 
then soaked in a mixture of 1 pound hyposulphite of sndtl, 
2 ounces sulphuric acid, and 8 go.llons of water. Rooms 
should be purified by burning sulphur, and t.he patient thor­
oughly cleansed before having intercourse with other people. 

VEN"GS AS A LUMINOUS lUNG. 
Professor C. 13. Lyman published. in the American Journal 

eight years ago 0. brief notice of ROme observations made on 
Venus when near her inferior conjunetion in 1866. 'rlu'! 
planet was t.hen (for the first time, so t'ltr as appears) st'IPn as 
0. yery delicate luminous ring. 

No opportunity has since occurred of repeating these obser 
va.tions until the day of the recent· transit. On Tuesday, De· 
cember 8, Venus was again in dose proximity to the sun, and 
the aut.hor had the satisfaction of watching the delicate, sil­
very ring enclosing her disk, even when t.he planet was only 
the sun's semi·diameter from his limb. This was at 4 P. )of. 
or less than fiye hours before the beginning of the transit. 
The ring wa� brightest on the side tOWtlrd the sun-the crew 
cent proper. On dle opposite side the thread of light WR� 
duller and of a slightly �'ellowish tinge. On the northern 
limb of the planet, some 600 or 80° from the point opposite 
the sun, the ring for a small space was fainter, and apparent 
ly narrower, than elsewhere. A similar appearance, but. 
more marked, was observed on the same limb, in 1866. 

Thel-le ob8ervations were made with a five foot Clark tele. 
scope of 41 inches aperture, by so placing the instrument as 
tH have the Bun Cltt off by a distant building while the planet 
WtlS �til1 visible. ,The ring was distinctly seen when the 
aperture was reduced to li inclles. The 9 inch equatorial 
could not be u�ed, as there were no mean!! of excluding the 
direct sunlight.. 

On the 10th the crescent, extending to lUore than three 
fourths of a circle, was seen with beautiful distinctness in 
the equatorial; and on this and two subsequent days, meaSUl'e� 
menta were taken with the filar micrometer for the purpose 
of detennining the extent of the cusps, and consequently the 
horizontal refraction of the atmosphere of the planet, on tht" 
assumption that the extension of the crescent and formation 
of the ring are due to this refraction. 

• • r 

.. The New York Steam Cable TOwing Company was organ­
ized for the purpose of introducing upon our canals the 
cable system of towing. 'l'hat company, during the 8e&80n 

We note with regret the death of Captain Eben B. Ward, 
a well known citizen of Detroit, whose name for many years 
past has been closely identified with the remarkable growth 
and progres8 of our Northwestern industries. Mr. Ward 
was born in Canada, in 1811, and at the early age of 12 years 
was rendf'red deppndf'nt UpOll hii'< own pxprtions for sup· 

VARNISH FOR \VHITE WooDs.-Dissolve three pounds of 
bleached shellac in one gallon of spirit of wine; strain, and 
add one and one half more gallons of spirit. If the shellac is 
pure and white, this will make a beautifully clear covering 
for white wooden articles. 

••• • 
Cocoa nut husk is better than cotton waste and turpentine 

for taking temporary ru�t from iron or steel. 
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THE BESSEJ(ER OBCILLATIJII'G SALOON. 

As Wf' Rhall probably soon hear t.hat the oscillating saloon 
>lteamer Bessemer is running between England and France, 
eODYf'ying passengers over the uncomfortable and uncertain 
Straits of Dover, we present to our readers an f'ngraving of 
tht' gyroscopic arrangement (by which the saloon is kept in a 
horizontal position . even under t.he greatest possible anglE's 
of variation of the ship), selected from FJngineering. 

The ordinary form of gyroscope (for an illustration of 
which see page 91, volume XXXI). is a heavy disk or wheel, 
made to revolve rapidly in any given plane, tending always 
to rpmain revolving in that plane ; and it can only have the 
(lireetion of its action of rotatioll changed by the application 
of considerahle force. the amount of this force depending 
npon the weight of t.hl> revolving bodr lI.11d it·!'! spf'ed of ro­
tation. The mnnner in which Mr. 
Bessf>mer has ayailt�d himself of 
thi� grro�copic action will be un­
derstood by reference to our fmgl'R­
dng, which represents the con­
trolling appflratns a!; constructed for 
the steanwr. Thpg�·roscope in this 
('asp consi�ts of a steel disk wla'el, 
A, 2 feet in niameter, and "..-ith a 
rim 4 inche!; sfluare, this whef':l he­
ing made of steel forged so as to 
make the mass as nearly homog(>. 
neous as possiblf>, and carf>full�' 
turned so as to ins urI' its running 
p(>rfectly true. A8 it may possibly 
Iw necessary under some circum­
stances t.o run the disk at as high II. 
speed as [i,OOO revolutions per min­
ut.e, it is pyident that. great care is 
necessary to ensure perfect balanc­
ing. · The boss of t.he tUsk is bored 
out conically t.o fit the conical upper 
end of the spindle, B, the spindle 
and disk being ground f.og('ther to 
secure a p('rfect fit. A nut and 
' .... asher at the top secure the disk in 
place, no keys or pi.ns being used. 

The spindle, B, which is also of 
ste('l, is steadied hy two heltring�, 
C and D, through which it passes, 
these hearings being capable of ad­
justment in one direction (that in 
which a disturhing force will 1)p 
hrought upon the spindle) by Ret. 
screws as shown. The hearings arf' 
fit.t.ed to hoxes fonned by castings 
fixed to the top and bottom of HlP 
gun TIlf'tal easing or frame, E, t.his 
('asing heing strengthened by inter­
nltl ribs, and heing Hlung on a pair 
of trunnions with which it iiS pro­
dded. The eentf'l' line of these 
t.runnions corresponds with the 
cent.er line of the '"E':ssel, and tIlt" 
casing, E, can thus swing athwart· 
ships, but not in a forf' and aft (li­
rf'ction. The trunnion hearings are 
snpported by wHlught iron stan­
dards springing from the floor 
iwams of the saloon ; and thus, if 

the axis, B, 1)(' kept perpendicular THE hy the gyroscopic action of the 
di.sk, A, the casing, E, must rock on its trunnions if the floor 
of the saloon departs from a. horizontal position. The man­
ner in which this movement of the casing, E, is made to con­
t.rol the action of Ute cabin we shall explain presently; mean­
while we must explain how tI,e gyroscope is driven. 

It. is eyident that in such an arrangement, where the slight. 
I'st interferencp with the gyroscopic action is to be avoided, 
thp use of belts or other similar driving gear would be inad­
missible, and Mr. Bessemer thf'refore decided to give motion 
to the gyroscope by meaus of a kind of reaction turbine, or 
Barker's mill, fomwn on tllP spindle of the gyroscope itself. 
For this purpo!-!e, the spindle, B, has, as will he seen, a pair 
of' arms fnTIIH'd on it, t.hpsp arms heing bored out, and t.hp 
hole through t.hem eommunicating with another hole, J, 
horf'd up through thp spindle from its lower end. Water 
under pressure enters through one of the trunnions of the 
msing, E, and paHses down through a suitable pipe to a small 
('uf.!ing, �. bplow the bottom of the spindle. Thence it passes 
lip through t.1w hole, J, in the spindle and through the ra­
dial arms, finally I'scapingthrough the lateral opening in the 
('aps, I, wit.h which the pnds of the ;;.rms are provided. A 
small hole, forming a prolongation of J, conducts a supply 
of watf'r to the upper bearing, C, and any wJl.ter escaping at 
the npper pnd of thut bearing is detlect.pd downwards by the 
dishf'd plate, Q, and thrown back into the casing, E. A fl.ex· 
ible waste pipe, not shown in the illustration, conducts away 
the water from the casing, E, hack again to the tank from 
which t.he pumps draw, this tank being fitted with screens 
so as to keep the water perfectly clear, and remove any 
particles which, if allowed to circulate t.hrough the ap­
paratus. might ('RUse a stoppage of the openings in the 
arms, J. 

An exc�dingly neat point in the design is the provision 
made for ayoiding any frictional resistances due to the weight 
of the gyroscope. It will be seen that the lower end of the 
spindle, B, is considerably reduced in diamet.er, there being 
formed,at K, a square and carefully finished shoulder. Below 
this shoulder the reduced portion of the spindle passes 
through a phosphor bronze plate, L, the spindle being a free 

J citutific �tutricau. 
fit i n  this plate. Below the plate, L ,  are two metal disks, 
M, which also fit the spindle freely, and which are kept 
pressed lightly against the plate, by springs not shown in the 
engraving. These springs are onl;." required to keep the 
disks, M, in place when the wat('r is shut off from the appa­
ratus ; when in re�ular work, the pressure of the water tends 
to force them upwards. As a result of the free fiL of the 
lower end of the spindle in the plate, L, there is always a 
slight leakage at that point when the apparatus is in use; and 
this leakage, besides lubricating the lower bearing, D, serves 
an important purpose, as we shall now explain. The upward 
pressure of the water on the area corresponding to the sec· 
tion of the lower end of the spindle suffices to balance the 
greater part of the gyroscope; but. inasmuch as variations in 
the pressure of thl' water might otherwise:create difficulties, 
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against the seat a.t the lower end of the spindle, and it then 
revolves with the latter, until, from the water being cut off 
from the anus, I, the gyroscope comes to rest. During this 
time, when the gyroscope is running down, as it mar be 
caUed, the apparatus is still water.borne, as the pressure 
continues to be maintained on the box, N. "'hen the gyro­
scope has eome to rest, the water is shut off by a valye in the 
supply pipe ; the leakage then reducl'S the pressure of the box. 
N, and the ball, 0, falls into its nonnal position at the bot­
tom of the box. 

\Ye have now to speak of the manner in which the gyro­
scope is made to actuate the valves by means of which the 
movements of the saloon are contl"olled. The saloon is hung 
on a longitudinal axis, and on either side of it are placed the 
hydraulic c.vlinders hy which its mOl'ements in relation to 

the hull of the vessel are controlled. 
These cylinders are double acting, 
so that a pull upwards on one side 
of the saloon is always aecompani(>d 
by a downward pull on tIle other, 
and vice 1Jer8a, and the water has 
therefore to he admitted to, say, tht� 
top of the port and bott.om of the 
starboard cylinder (or the reverse) 
simultaneously. The whole distri­
bution of the water is effected by a 
('ylindrical slide valve. 

The connection between the valve 
and gyroscope will be readily un­
derstood. On the side next the 
valye the casing of the gyroscope 
('arries an ann which is connected by 
It link with one end of a lever, the 
other end of the lever being con­
nected to the valve spindle. Let us 
suppose that in our engraving we 
are looking towards the head of the 
\"essel, and that the latt.er gives a 
roll o'"er to port. Th€. effect of this 
would be that, the gyroscope spindle 
remaining vertical, its lower end 
would be brought nearer to thcyaly(' 
casing, the ann raised in relation 
to that ('asing, the valve lowered, 
and water under pressure admitted 
to those ends of the hydraulic cylin­
deTS with which the pipe communi­
cates ; this admission of water to tht' 
hydraulic cylinders raising the port 
side of the cabin in relation to thl' 
hull of the vessel, and thus counter­
acting the list of the latter to port. 
On a roll taking place to starboard, 
the opposite action would. of conrse, 
take pIllce. 

CONTROLLING GEAR OF THE BESSEMER SALOON. 

It will be seen from this descrip­
tion that. a slight movement of the 
saloon must take place before the 
g�'roscope can actuate the control­
ling yalve; but by adjusting the 
length of the lever in proportion to 
the length of the arm of the lever 
to which it is coupled, this move­
ment, it is expecten, will be brought 
within such small limits as to have 
no practical effect on the comfort of 
the passengers. This, however, is 

the diameter of the lower part of the spindle is made such 
that, at the ordinary working pressure of the water, about 
fifty pounds of the weight of the revolving disk, spindle, 
et.c., remains unbalanced. If no means were taken to prevent 
it, this weight would rest upon the square shoulder, at K, 
and a rapid abrasion of the plate, L, would result. But the 
leakage to which we have already referred prevents this. 
'rhus the water leaking through the hole in the plate, L, 
around the lower end of the spindle comes against the shoul­
der formed on the spindle, at K, and it is thus brought to 
bear against an enlarged area, and is enabled to raise tll(' 
spindle and its attachments. As soon as it has thus lifteel 
the spindl;>, the leakage water can escape between the plate, 
L, and the square shoulder, at K ;  but it is evident that the 
amount by which the spindle is lifted is strictly limited by 
the amount of the leakage, and can never become excessive. 
It is also practically independent of moderate variations in 
the water pressurlil, an alteration in pressure merely pro­
ducing a. slight alteration in t.he thickness of the film 
of water flowing away het-ween the plate, L, and the 
square shoulder, at K. Thus in all cases, whpn in action 
it is insured that the wf':ight of the gyroscope is carried 
upon what may he called a water bearing, and one that. it is 
consequently practically frictionless. 

If while the apparatus was in action, the supply of water 
was shut oft" by means of a valve fitted tothe supply pipe, the 
pressure of the wat.er in the box, N, wo111d at once cease, 
and the weight of the gyroscope, ceasing to be water-borne, 
would at once cause abrasion to conunence between the 
square collar at K, and the plate, L. This result, however, 
Mr. Bessemer has ingeniously guarded against as follows: 
In a recess at the bottom of the box, N, is a gun metal ball, 
0, whiie at the lower end the hole, J, in the spindle, B, is 
countersunk so as to fonn a kind of valve seat: Under ordi· 
llary circumstances, the ball, 0, re8ts in its recess at the bot­
tom of the box, N ;  but when it is desired to stop the gyro­
scope, it is raised by means of the plunger and hand lever 
shown, until it is close to the lower end (If the spindle. Im­
mediately this is done, the pressure Of the wat.er carries it 

one of the points which of course can Qnly be conclusively 
decided by actual trial. 

------------.... " .... � .... -=��----­Concrete Gravel Walk8. 

In Dick's Encllcwpedia of Practical Receipts are the follow· 
ing directions for making concrete surfaces : 

Dig away t.he earth to the depth of about 5 inches, then 
lay a bottom of pebbles, ramming them well down with a 
paving rammer. Sweep them off as clean as possible with 
a broom, and coyer the surface thinly with hot coal tar. 
Now put on a coat of smaller gravel (the first bed of pebbles 
should be as large as goose eggs), previously dipped in hot 
coal tar, drained, and rolled in coal ashes, with an intermix­
ture of fine gravel, and roB it down as thoroughly as possi­
ble. Let the roller run slowly, and let a boy follow it with 
a hoe to scrape off all adhering gravel. Next put on a coat 
of fine grayel or sand and coal tar, with some coal ashes, to 
complete the surface, and roll again as thoroughly as possi· 
ble ;  the more ro11ing, the better. It will take some weeks to 
harden, but makes a splendid hard surface which sheds 
water like a roof. Do not use t.oo much tar. It is only nl'· 
cessary to use enough to make the ingredient.s cohere under 
pre�sure, and a little is hetter than too much. 

Ie I 

Nickel-Plated Serewl'l. 

In car builning, nickel-plated screws are rapidly coming 
into general use. This grows out of the fact that, though 
their original cost may be a trifle more than silver-plated 
screws, yet, as nickel does not oxidize by exposure to air, the 
excess of cost is more than made up in the durability of the 
plating. Hence, in nearly all of the large car mantl­
factories, nickel-plated screws are superseding silyer­
plated for use in joinery work. There is a steady in­
crease in the use of nickel-plated screws in house joinery, 
which argues well for their final adoption for all such work 
in which silver-plated screws are now employed. 

••• 
A Telegraphic Congress is to be held in St. Petersburg 

during the present year. The Russian telegraph department 
has set aside some $20,000 t.o pay the expenses. 
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TUBULAR FLOATING DOCKS. : below, which are so united, by the tubes themselves and by 

It is quite unnecessary to insist at the present day on the ' gusset plates,as to form transverse girders of ample strength 
genera] usefulness and merits of Hoating docks. The fact to support the vessel if its whole weight rests in the center. 
that they can be employed in deep water, and in situations 'fhe whole fonns a platform ha\ing sufficient buoyancy to 
where from the nature of the ground it would be impossible I support both the vertical sides of the dock and the vessel 
to cut docks on the ordinary �ystem, and that, too, iude- itself. 
pendently of the hight of the tide, is so manifest an advan- The sides of the dock are also formed of similar tubes 
tage that it cannot be questioned that,at a time when increased which are fixed vertically. Each side is formed of from 
dock accomodation is urgently required, their principle will twelve to twenty. four of these vertical tubes,braced together 
be largely employed. The comparative cheapness of their and connec�ed by a lattice work platform at the top running 
construction also tells powerfully in their favor. To t.his the whole length of the dock, forming a spacious gangway 
must be added the consideration that floating docks are capa- for the workmen. The longitudinal tubes are so connected 
ble of being moved from place to place, 80 that if the de- with the iron platform at the top as to convert the whole 
mand for their use be diminished at one port they can dock into a beam or girder of great depth and of immense 
readily, and at small expense, be moved to another where rigidity. The center longitudinal tubes are considerably 
the demand is greater ; while from their comparative cheap· larger than the side tubes, so that tlll"' general plan of the 

ness they can at· 
all times be Fw. 1 
more profitably 
employed than 
fixed s t o n  e 
docks which 
have been built 
at a large out­
lay. The stor�' 
of the great 
Bermuda dock, 
safely towed 
across the At­
lantic without 
Ilcddent or Ull­
usual difficulty, 
must be fresh 
in the memory 
of all who take 
an interest in 
:;hil)ping. 

Floating docks 
of the ordinary 
type consist, us 
is well known, 
of parallel or 
nearly parallel 
wallH terminat­
ing in a flat 
bottom, the 
:;pace between 
being divided 
into a largi' 
number of wa­
tertight com- CLARK AND STANDFIELD'S TUBULAR DOCK. 

5 1  
trol of the valve engineer. When it is desired to !:link the 
dock, the bottom valves are all opened and the air allowed 
to escape at the valve house until the dock settles dOWll to 
its lowest level, ready for the reception of a vessel. \Vhen 
it is desired to raise the dock, air is forced into the tubes 
under compression, the water is expelled through the hot­
tom valves, which are closed as soon as the dock and its ves­
sel are fully raised; it then remains afloat with the vessel 
docked upon it, without ally dependence all the air valves. 

The engines are in two pairs, placed near the center of 
the dock within the vertical tubes, the maitl from the:;e 
being led into the valve house. The whole of the water­
tight compartments in the bottom are divided into four ('qual 
groups corresponding with the four corners of the dock. by 
means of four corresponding valves ill the valve house ; Ilir is 
admitted into or out of these respE'ctive groups in any ilpsired 

proportions, so 
that the dock is 
maintained Ilt 
all times per_ 
fectly Jevel both 
in raising and 
lowering. 

'I'his novel 
fonn of dock 
hus, to a great 
ext.ent, the com­
bined merits of 
tlw stOlle grav_ 
in/.{ dock and of 
tht· ordinar�­
hydl'auJic lift or 
pontoon dock, 
together with 
SOlll(' atlyanta_ 
gt·s which an' 
pt't"uliar to it­
�ii'H. It has illl­
mensp stability. 
owing- to it" 
grea t hl'Puli t h .  
llnd to thf' grt'at 
Hum her of COIll­
partlllf'llt� into 
which it is flh-i­
ded. whkh pn'­
Yf'Jlt Hlt' tend­
pncy of tIlt' wa­
t('r to tiow to 
t.he 10\\"1'1' Hide 
�a tt'lUiency 

partments, into 
and out of which water lllay IJe punlllE'tl by methods which 
need no description, and so be raised 01' lowered at pleasure ; 
so that vessels of various sizes may be put on the dock, and 
raised by pumping the water out ulltil the workmen can obtain 
access to the whole of the hull,and perform the requisite re­
pairs, and can then be lowered by admitting the water un· 
til the vessel can be floated off But the tubular dock of 
Messrs. Clark and Standfield, which we herewith illustrate, is 
of a totally different construction and is worked in a 
different manner. Both the bottom and the vertical 
sides of the dock consist of a number of circular wrought 

which Illa)' bl', 
dock resemble:; somewhat that of an ordinary .. esse I. The moreo\-er, corrected a.t lUlY time by allowing tlu""' COlJ)­
two outer tubes are of larger diameter than the others, so as pre8sed air (which i� always kept stored in the v('1'timl 
to give extra stability of flotation, and to afford convenient tubes) to Rct temporarily on any of the compartments. It is 
attachment for the side tubes. providel with sliding bilge blocks, similar to those used on 

'l'he tubes are divided within into a great number of water- hydrauJic graving docks, which are drawn under the vessel 
tight compartments or chambers connected together by pipes; by chains. 'fhe vertical tubes are also well provided with 
and the raising and submersion of the dock is effected by side frames, affording facilities for side shoring similar to 
means of compresHed ail'. The base of the dock is divided those of stone graving docks, so that. evcll ioaded vessel:; may 
into about sixty airtight compartments, and the vertical ' be readily blocked and shored up to an�' desired extent ; this 
sides form about forty additionl'11 chambers, and the whole i8 a point of great importance in the lifting of heavy iron­
of these last are hermetically sealed, so that the dock cannot clads. Mor{'over, by admitting wllter into some compart-

-" 

iron tubes, similar to egg-ended steam boilers. The bottom under any circumstances sink. A certain number of the bot- ments and expelling it from others, the lifting power can be 
of the dock is formed of about eight circular tubes, which tom chambers are so hermetically sealed ; but the remainder to a great extent exerted directly under the load to be lifted. 
run the whole length of the vessel and extend some feet be- are provided with valves at bottom, which can be opened or The ve8sel when lifted is high and dry above water, an ad­
yond its ends. These tubes are stiffened inside by angle closed at pleasure. and with wrought iron pipes which are vantage common to all floating docks; but owing to the 
irons every two or three feet, and are securely braced to- grouped together and are all brought to a valve house on vertical tubes in this dock being well separated from each 
ge1her by transverse beams of T and angle iron above and the top platform of the dockl and are placed under the con- otherl there are great facilities of access to all parts of the 
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vessel. Two large gangways of extra width, provided with 
cranes, &1'6 also formed at each side for the landing of heavy 
timbers, plates, etc. The open sides admit of the air and 
light circulating freely round the work, 80 that paint dries 
and hardens mu�h more quickly than in a Bunken dock. From 
the same cause, repairs can be executed in .. much more 
prompt lLnd satitlfactory Illanner than in a. stone dock. 

Tn exposed positions, it is proposro to submerge the dock 
enti�ly whenever it appea1'8 to be endangered by a cyclone or 
by stress of weather. The tubular Bides afford great facili­
t.ies for this operation ; compressed air is pumped into them 
at leisure and kept stored up ready for usc ; aCter the dock 
is- Bubmerged, the opening of the valves will at any time allow 
it to expand and raiBe the dock to the surface. This uee of 
stored·up power is also employed whenever it is desired to 
raise v�ssels rapidly-as, for example, in examining bottoms 
or �reW8; the power being stored up and ready for use, the 
riockingof a ve�l occupies but little time ; by opening com­
munication with the water in the tubes, the air expands 
Rnd expels the water,and the vessel is immediately raised. 

Fig. 1 shows f\ general elevation of the dock, with a vessel 
:oIUpported upon it by bilge blocks and shoring frames; Fig. 
2 shows an end p.\ftYation and section of the samt". 

The floating dock appears to occupy an intermediate plar� 
between the old stone graving dock and tlle hydraulic lift 
dock. Where the number of vesselM to lw. IifW is "en 
gre8.t, preferenc{' will probably be given to the latter ; b�t 
the floating dock has advantages of itR own. In the first 
place. its greatly rP.ducOO cost renders it suitable for many 
positions in which the bu�iness is inRufficient to warrant thp_ 
rost of a ston� dock or an hydraulic lift dock. Thpl'f'i ar� 
Rl:!veral cases in which floating docks of the ordinary ('on­
!'Itruction are paying dh-idftndR of 20 or 30 pt'r c�nt. in posi­
tions in which �tonp, doeks would 1)('1 impossible. or in whicll 
their cost would �ntirely pr�clude their adoption. It is Dot 
always 688y to find a suita.ble position for an ordinary gray­
ing dock, and even the hydraulic lift system requires water 
of a certain limited depth; but a floating dock can be l)laeed 
anywhere where t,here if! Rumcient depth for a 1-essel to ap_ 
proach, and can be transported from place to place. It has 
been stated that the ,ubular dock is raised and lowered by 
pneumatic means; there is, of course, no theoretical reason 
why 1t should not, be worked by ordinary wa.ter pumps in 
the usual manner. 

FlOtlotlng docks appear likely to be applied in future t.o 
another PUrpoSE'll to which sufficient attention haR hitherto 
not boon drawn. 'Ve allude to thftir �mployment as build.' 
Ing slips for the construction or lflllgthening of Yf!M.<rels. On 
the ordinary system it ioS necessary that a building yard 
should 00 rlosely ndjoining def'ip water, and that the yeMPI 
should bl:! constructed and laun('.hed. on inclint"d ways, a pro· 
cess not always devoid of risk. By building on pontoons 
t.his risk is almost entirely avoided ; any shallow river or 
creek may be utilized, whatever its distance from deep 
water, and the wars may be laid on a. pontoon,either floating 
in shallow water or resting on the ground in .. shallow dry 
dock temporarily prepared for the purpose ; and when the 
,"essel is ready for launching, the water may bfI admitted to 
the dock. the vaIn's closed, and the vessel ftoated out into 
deep water_ In tact, floating docks have not yet a88umed 
their proper place In the nayal service. Constructed often 
in a temporary mf\nner of wood or iron, and from imperfect 
designs, they have sometimes met with indifferent success 
or even with disaster: but experience has shown at once 
both their detects and their merits, and there is no doubt 
they are destined in future to become one of the mOBt im­
portant elements both in navig&tion and in naval CODstruC­
tion.-Narol &ienu. 

@l:ornspownrt. 
The Second Mill RITer DI ••• ter. 

To the Editor of the &ientiji.e Americnn : 

I have seen, in one of your city papel1'l, concerning the late 
break in Hayden, Gerfl & Co.'s dam on Mill river, 'he qUeJj_ 
Hon : If a dam constructed a.s this one was is not safe, what 
can be huilt that will stand ? 

The dinHmsions of th6 dam as stat,ed were : Length 141 
feet ; width at hase, 13 foot ; width at top, 6 feet ; head of 
watpr, 20 fl:!et.. I consider those proportions entirely inade­
quate for that lu"ad of water. A dam for a head of 20 f�t 
Rhonld haye at If!as� 30 feet width of base up stream, from a 
right, angle with the breast or break.over of the water ; and 
whatever width iK given to the wall on top must be added to 
t·he length of ba.s�, thus : If the wall is 6 feet wide .. t top, 
the base must be 36 feet, provided the front wa.1I is plumb; 
if it is angled, the- base must be made still wider to suit; but 
the main things "re to make the base up stream at least 1! 
feet for every foot. in hight of head., and to make the upper 
wall 01' sheeting &8 tight as possible, leaving the front com­
paratively open ; for if the front wall itl made perfectly tight 
and the other loose or open, the pressure really comes on the 
front wall, as tbe balanoo·of the work is made much lighter 
by being in the water. By this way of building a dam, the 
weight of the water bears down on the work and not aga.inst 
it, as it does on a. wan narrow at the basc. 

We have a dam here, built in 1�. It is 100 feet between 
the 8.butments, with 8. hew of 20 feet. [t is built of pine 
timber, on the above described principle : but it is constructed. 
of trestle work, eMh treatle being entirely independent of 
the others. except 8.1'1 to sbeathing plank laid acl'068 ,hem ; 
and they are in no way anchored to the abutments. It has 
neyer needed any repairR, and has nf:ver �hown the least sign 
of moving. A, W. lRWTN. 

Arro�·o. Rlk ('onnt.,· . Pa. 

J titntifit �nurican. 
Plaelng En81ne cyUnderfll I n  Line. 

1'0 the &liter of tlu} 8<:Wnti.ftc Am.erican : 

I notice a query in a late issue of your journal IlS to the 
best method of placing locomotive cylinden; in line. 

The most approved modern pract.ice leaves hut little to do 
in placing 0. cylinder in line, either in stationary or locomo­
tive "Work, aftt"r the cylinder !\nd its berlpiece 1f!8Ve the 
lathe and planer, except to test thfl accnracy of thfl draft-s­
men and machini�ts. If the machinists have accurate vertical 
and horizontal plan drawings for their guidp-, and work ex­
actly accordingly, no lLfter cutting or trimming will be nf!eded 
to bring the cylinde-r into line. In locomotiVE:! work, one of 
the most difficult jobs is to fit the bedpiece to the boiler so 
that the two faeeR, upon which the eylindel'ft are to be bolted, 
shall be exactly in their true position, which are usually in· 
dicated to the workman by the drawings. 

In order to test the llC''(urac:-- of the work u.fter the bed piece 
has been pennanentIy fixed. to the boiler, clamp a cylinder 
to its sflat on the bedpiece and fit a wooden cross (with 1\ pin 
hole through its center) to the bore of the cylinder at its front 
end; then pass 8. fine strong line through thE": hole, ROll :ex­
tend it bRck so thnt it shall occupy n point nactly at thf! in­
terseetion of the central line of tlle dri"er axle with tlH� vel'­
tica1 lliane of motion of the center of the crank pin and con-

nf'Ct.ing rod ; draw t.he linf! tant ,md fasten It iD this poaition; 
t.hen apply cslipe", or a gage at the rear end of the ('yllnd{'.I', 
betwepn thp !'Iurfnce of the bore and t.he linf!, (lbove and be­
low and right RDd left of the line; and if the cylinder is in 
line, t.he four distances will of course be exactly the Mame_ 
It is t"ssential that the two horizontal distances shouid coin· 
cide exactly, Rnd that. the central lines of the two cylimlers of 
a locomotive Rhould be exactly parallel with each other, but 
for ob\'ioUH, reason the exact coincidenee of '.be lwo v�rtical 
distances is not. eflflential to the effir..ienc�· or corrflct working 
of the engine. 

ID8tead of a wooden e1'Ot'l�, as Rha,·eo mentioned, II more t.-on­
venient instrument, made of metal, may be provided, con­
sisting of four bevel gears, A, whieh serve also as nuts, 
which work four sockets. B, with threads cut on their inner 
ends. all neatly fitted to a light casting. E, haVing a. fine cen­
tral hole for the iine, as shown. A central gear, C, works 
the four gears, of course all at the tla.me time. Several sets 
of steel rods, D, may be provided if necessary, of different 
lengths. and thu� render the instrument uni\"ersal in its ap­
plication, each set of rods serving for cylinders v&l'ying two 
inchcH, more or less, in the diameters of their bores. 

To determine whetller R. cylinder of an old engine is in 
line : Remove the front head of the cylinder, the piston, the 
stuffing box gland, and the crosshead ; apply lohe cross and 
line, as above directed, extending the line, through the pis­
ton rod hole in the rea.r head, to a point exactly central with 
the crank pin when the ct8.nk is at its dead point ; draw the 
line taut, and, if the cylinder is correctly in rang!!, the line 
will occupy a central position in the stuffing box, which may 
be d('!termined R" ht>fo� directed. If the crosshelld gUides 
are parallel -with the lint', both ve.rticll-liy Ilnd latf'-rally, they 
are llillO corrf'Ct. F_ G. WOODWARD. 

Worct'ster, Ma�s. 

Grit Wanted. 

1'0 the Editor of the ScUntijic American: 

Little things in universal nse, like the American POStal 
card, :l.rfl often of great importanec. A small portion of sili­
ca or alumina., or any othp,r grit., lldded to the flizing, would 
convert our ca.rds into tablets which could be written upon 
with a mctallic point, and from which no ordinary friction 
will eraRe the writing. The writing "","'th the metallic point 
would also be more legible than the writing with most inks 
or pencils_ 

The addition of the small amount of grit required does not 
injure the surface for writing with a peon, and could not add 
appreci8.bly to the expense of their manufacture. The gov­
ernment furnishes the cards. Let it furnish a.lso miniature 
metallic-pointed pencils for the vest pocket at one cent a­
piece. The government would make money by doing so, 
and & single pencil would �arry on an ordinary citizen'g card 
correspondenu- for a yeDr. 

TIleSf> metallic points should hf' mad .. of If'ad with a !Omall 
p(>rcentage of billIDUt.h. There arp: two ways of making such 
pencils. A cylinder of the alloy two inches long and one 
eighth of an inch in diameter can be wound with fan�y paper 
nntil thp diamf>ter equft.l� one �il:th of an inch ; I.hp pllJlf'r 
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might be put on wet, compressed in a mold (mac1w) !lnd var 
nished. 01' a polished wooden cylinder,two and 8. ha.lf inches 
long and one filth of aD inch in diameter. can have a metallic 
point inserted at one end in the common way. 

The present postal card can be written on "dtll a ROft metal 
point, but not with an alloy hard enough to give a fine, black, 
permanent mark. 'V. F. (', 

•• 
SmaU Steam Englnea. 

1'0 t/u Editor of t"M &ientifo A me·ric-an : 

I will give you the result of .my expe.rience with a smal 
boat engine, the vessel being 47 feet long, I1t feet wide. 
and 41 feet deep. She has a three-bladed !;crew, 4, feet in 
diameter with 6 feet pitch, which is madA to rise or fall in 
the water. The engine has two 6 1  10 inchl's cylinders, run­
ning at 120 revolutions per minute, with 70 lbs. �team. 
The engine e-,:bausts into 75 feflt of two-inch pipp, 60 feAt of 
which is in the water outside of the boat, coming in agAin 10 
conduct the water to the hot well TIl(! pump tak€'� th .. 
water to thfl boiler at 190G Fah. This a.rrangement makf's R.. 
very good condenser. The boiler is 7-1 f�t I 41- feet. with 
120 two-inch tubes. 

I have with this boat towed n ship of 700 tuns at 4 mill'S 
an hour, with 60 lbs. of coal per hour. and I ca.n make 9 
miles an hour when not towing. 'l'he mistake general1y made 
by those who have not had nperience with boat engInes j� 
that they do not give sufficient boiler capacity ; and I find 
that the a.mple boiler power above described gives an f'xCf'I­
Ip:nt rPflutt as to fU1'I1 consumption with my small engint·. 

P. M. BJ,ATCHLEY. 
O llil�ord, Conn. 

• 
SpliCing LaF1iCe BeU_. 

1'0 tlu Edt�(W of the &ientiJic American : 

There is in tht't l;pper Mills here, in which I am engaged, 
8. 26 inc�, 8 ply rubber belt, doing the fo)]owing duty: It 
runs of[ th" 8y wheel of a 24x48 jnch engine, the Oy 
wheel being 18 feet in dia.meter and making M revolutions per 
minute, driving an overhead line of shafting and two lines 
&t right angles to it, said shafting driving two 8 inch guide 
mills by an 18 inch rubber belt to each, one at 230, t.))P 
other at 280, per minute. Each mill finishes sixteen tuns 
groRs of finished iron every 24 hours. Two pairs little mill 
shears, one pair bar mill shears,anll one 36 inch circular saw 
for hot 1 ron are aIM driven by the main belt. 

In thl:! early psrt of last summer, an accident occurred bY 
which the al)()vft mentioned belt was torn into several piec�s 
and ripped )nt-O strips. Knowing that it W&5 impossible to 
obtain 8. new belt without. ordering it from the makers, 
we had to do the best we c ould with what we had; 80 WP 
patchE'!<l up n ragged-edged strip of the torn belt (a"eraging 
12 inches wide), thin.kiug to run 1\ part of the above ma­
chinery with it_ Some laughed at the idea of attempting 
to rUn any part of it with such a eord as that looked to be; 
but to the surprise of all,1t performed t,he ('ntire duty ofth(' 
original belt, and in so satisfaclory a manner that the Dew 
belt was on hand some four weeks before a favorable oppor­
tunity was afforded to put it on. 

A member of the finn here adopted some years ago " what 
was tken a new way of fastening the ends of and splicing 
large belts ; it has proved a cheap and reliable way. and is 
now In general use in this vicinity : Cut your belt perfectly 
square on the ends and to the proper length : then cut 8. 
piece of belt of the same width and thickness, about 3 
feet long. Bring the ends of the belt together, and put the 
short piece on the back of the joint, or outside, and bolt the 
belt Bnd piece together with what are known as elevator bolts, 
used for fastening the bucket8 to elevator bands. The tools 
required are a brace and bit to bore the holes and a small 
pair of blacksmith's tongs to tighten up the nuts with. I,: 

When a belt becomp:s dry 01' glazed, I have always found 
that a liberal dose of cutor oil was 8. specifi c ;  and I han 
never known a belt to be mutilated by rats or other vennin 
if i� Bad castor oil on. 

Pittsburgh, Pa. T. J. B. 
. -. 

lFor the Sclentttle America.n . ]  

A OW UTHOD 01' UA81JlIIII"G 81JRFACES, APPLIED 
TO THE cmcLE. 

The fact that the modern chemical halanc(' giveR a grpflUlr 
degree of a.ccnraey in the detemtination of weight", llnd wid) 
much more facility tllan is the case with Rny other kind of 
measurement, especially �h .. t of curved lines, has gh·(,.Jl ri� 
to a method. of detennining irregularly Rbaped. surfaces of 
land in square miles or acres, by tracing them on pap�r of 
unifonn thickness, cutting it out to the corrf!Ct shapE':, And 
oomparing the weight of the piece of paPf!r thus oblainM 
with thst of a piece cut to the size of a square mile or of an 
acre, of the same kind of paper, to the same scale. By calcu 
lating how often the weight of the latter piece iR contained in 
th&t of the fonner, it will give the number of square mil� or 
acres contained in the land in question. This calculation 
consists, of course, in only 8. simple division. I can recom­
mend this method fully, as, when carefully applied, it give� 
tesult.8 the correctness of which is not surpassed. by those of 
any other method. whataoever. This may be verified by taking 
regularly shaped fonns, easily measured by the ordinary 
methods. I have in this way detennined the surface of 
islands and continents in equare miles, of lanns in acres and 
rods, etc. , and am compelled to testify that the method is far 
supp.rior, in the ('.orrectness of its results, to that by means of 
thA graphic method. with tbe help of Amslf'r's polar planime 
ter. now so excellently made in Switzerland and to be ob­
tained in our large cities. The method by the help of the 
balance gives not much more trouble. less calcul8.tion, and 
lp!'l<t liahility t.o prror llilln the UfOP. of I.he instrument in qup:;t· 
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tion ' and the latter coets almost half as much as a good chemi­
cal balance, which is therefore far to be preferred. The 
planimeter is, however, an instrument enclosed in a box 
which can be carried in the pocket, and this is an advantage 
it has over the balance. 

geneity, and by partial removal of the i'l lpurities-fQr exam­
ple, by brushing and by the rise of gas bubbles-the fonna­
tion of partial magnets is explained.-W. Beetz, in Poggen­
dortt's Annalen. 

In order to test the degree of accuracy which can be ob­
tained by the use of the balance for this purpose, and at the 
same time practically to demonstrate the fallacy of the 
assertions of such circle squarera as Lawrence T. Benson, 
who maintains that the surface of a circle is equal to three 
fourths of the square of its diameter, I took a piece of paper 
of uniform thickness, not varying 4-if-rr-rr of an inch from the 
a" erage thickness of 4-JoU of an inch, as tested by the micro­
llI�tic screw used for determining the correct thickness of 
tlw covering glasses for microscopic objects to be examined 
bv immersion objectives of very high power. From this 
p�pf1r a square of 12 inches was cut, and its weight found to 
be 3,511 milligrammes_ A circle was then cut out of it, scru­
pulously made tangent to the sides of the square ; its weight 
was found to be 2,757 mil1igrammes. This number, divided 
by the former, gives 0'7855, the quarter of the square 3,511 
being 878'75, and three quarters, 2633'25 milligrammes. The 
actual weight of the circle, 2,757, is thus :23'75 milligrammes 
more than the weight of three quarters of the square, while 
tl\f' quotient, 0'7855, expressing the relation between the sur­
face of tlH' square and the circle, is remarkably near to the 
fourth part of tllf> wpll known number 3'141592, etc. , or 
0'785�98, etc., which latter expresses the ratio between the 
sqLHtre of the diameter and the surface of the circh". 

In order to find how far the method of weighing could ap­
},rox.imate the true ratio, another ('xperiment was made, in 
which the graduated arm of the balance was used, on which 
a so-called rider makes it possible to weigh to tenths of milli­
grammes. [The balance, by t.he way, is one of the very best 
of Becker & Sons', and indicates even one tenth of a milli­
gramme when charged with 100 grammes in each scale_

; it is 
thus sensitive to Y'olihnro part of the charge_] A plece of 
other paper, if possible superior in regard to uniformity of 
thicknE:',ss, waS cut into a square of 18 inches ; its weight was 
found to be 7,644 milligrammes. The circle, carefully cut 
from it, tangent to thfl sides, had a weight of 6,003'5 milli­
grammes; this, divided by the fonnernumber, giveR 0'�85101, 
which differs from the theoretical and more correct number, 
0'785398, by TOO'"h-o--w parts_ 

• e • •  
.Japanel!le Paper CJothlnK'. 

In the Japanese exhibit at the Vienna Exposition was dis­
played a remarkable variety of objects of common use made 
entirely from paper, the mode of manufacture of which has 
hitherto been unknown out of Japan. The articles included 
handkerchiefs, napkins, garments, lanterns, umbrellas, and 
many others,all made from a fabric noticeable for its st.rength 
and solidity_ 

A member of the Gennan Society of Orientalists,M. Zappp, 
has recently explained the process by which thi.s paper is 
prOO.UCf".d. The material used is the bark of theBrtnUlsonetia 
papyri/era or paper mulberry, the same source from which 
the natives of Polynesia derive t.heir tapa cloth and mats, 
t.hough treated in an essentially diffel'ent manner. 

The culture of t.he plant is quite simple. Pieces of root, 
some three inches in length, are placed in the earth so as to 
protrude slightly above the surface. These speedily send 
forth shoots, often of nine inches in length during the first 
yea.r, and increasing threefold in size during the following 
twelve months. By the end of the third year, the plant at­
tainil a hight of about thirteen feet, and by careful pruning 
is eventually brought to a broad and strong shrub. 

In winter, the branches are removed and chopped in bits 
about two inches in length, which are boiled in water until 
the bark comes off readily in the hand. Drying of the bark 
in the air for two or three days follows ; and after immersion 
in running water for twenty-four hours, the material is 
sl:raped on a cutting blade 80 as to separate the two kinds of 
fibers of which it is composed. The exterior fibers are of 
dark color, and are called " lJaru kawa " � they serve to make 
paper of inferior quality. 

The interior filaments, known as " 80Mri " ,which are used 
for fine paper, are rolled in balls weighing some 35 Ibs. each. 
These are washed in running water and left to soak for a 
short time, after which they are removed and squeezed dry. 
Boiling then follows, in a lye made from the ashes of buck­
wheat bran, care being taken that the cont.ents of the vats are 
constantly stirred. Another washing in water removes all 
remaining impurities, and the fibers are then pounded, for 
twenty minutes at a time, upon blocks of hard wood_ They 
are finally massed into balls, and these, by ordinary means, 
made into pulp. Into the latter a small proportion of a 
liquid extracted from the root of the hebiocu8 manilwt is 
mixed, and a quantity of rice water, to prevent the ravages 
of insects_ The subsequent treatment of the pulp is similar 
to the usual process of paper-making_ 

Leather paper, so called, is made by the superposition of 
several sheets of the material previously soaked in an oil de­
rived from theyonoko(ceUi& Wildenowia.n<t),subjected to strong 
pressure, and lastly covered with shellac. Clothing is made 
from a paper called " slufu ", which is cut into threads more 
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Beginners. 

BY PROFESSOR H. VOGEL. 

Old and young, when they take up photography, have gen­
erally no ideal purJXlse in view beyond the practical project of 
gaining their daily bread with the aid of the camera. They 
care very little for the chemical reactions, or the action of the 
light, or the disposition of molecules, etc., and less still abont 
the question whether photography is really an art or not; 
their object is to create a good business, and this goal they try 
to reach as quickly as possible. Generally speaking, they he· 
gin hy undergoing a few weeks' tuition under some other 
photographpr, where they learn t.o coat a plate in a passahle 
lnanner. 

I am often asked how long is really necessary in learning 
to become a photographer, and ( always reply that the mut· 
ter very much depends upon the individual himself_ Those 
who possess a knowledge of chemi�t.ry, and have natural ap­
titude, wiIl learn to take negatives in a very short time. I 
could mention a well known scientific man who studied my 
manual carefully, and carne into my studio impressed with a 
good deal of technical knowledge of the matter, therefore , 
and under these circumstances there was really nothing for 
him to learn but the practical manipulations, the pouring on 
of the collodion, developer, etc. , and t.he adjustment and 
working of the apparatns, thingR ohviously that can only be 
t.aught. by demonstrations. This gf':nt.leman was qualified t.o 
operate in fi.e days. Of course during t.his short period he 
had not h(len looking on ·wit.h his hands in lliR pockets, loung­
ing about nnder t.he impression t.hat lIe knew enough ; hut hE:' 
practised at home what he 1earnf'd from day to day, and was 
exceedingly successful in what he did. 

Another pupil that I had, who was an exceedingly good 
chemist, and thoroughly acquaint.ed with the materials which 
he had to manipulate, turned out quite the reverse, for, after 
six months' tuition, he was still a clumsy operator. He be­
longed to that numerous class which are usually tenned 
" butterfingers." When he t.ook up a plate to clean it, it 
slipped through his fingers ; the dipper he would infallibly 
break a.fter one or two experiments ; the developer ran off t.he 
plate, and the filter never acted under any circum:'ltances. I 
was exceedingly glad to get rid of so awkward a pupil, for I 
could never have made anything out of him. These two are, 
of course, merely instanees, and do not hold good in all cases 

There are people who enter a studio "ithollt any previons 
knowledge, and who are exceedingly quick at picking up the 
first rudiments of the art. In a week they are so self-satifl­
fied that they hasten home to follow np their succes:,;, but, 
unfortunately, find themselves stuck fast in a day or two over 
a question about which they possess no experience. 

In order to have an additional test in regard to three quar­
ters of the square of the diameter, the circular paper was 
folded in 16 radial lines, and 16 chords, spanning segments 
of 220 45' each, were drawn and cut so as to change the circle 
into the inscribed polygon of 16 sides. Its weight was found 
to he 5,851 milligrammes, which is 118 milligrammes more 
than three quarters of the square : t X 7,644=5,733_ It is 
thus seen that not only the circle cut from a square, but even 
its inscribed polygon of 16 sides, has a larger surface than 
three time-s the square of the'radias, which, fOr the diameter 
=1, is expressed by 0'75, a number considerably smaller 
than the more correct expression 0'785398, used by all mathe. 
maticians, not because it is simply accepted as true, but be­
cause its accuracy has been demonstrated. 

It can also be demonstrated that the figure representing 
correctlv three fourths of the squarfl of the diameter is the 
inscribe

-
d polygon of 12 sides. It is remarkable how this 

also can be verified by the balance in the above manner. For 
instance, on a square of paper of 15 inches side and 4,901'0 
milligrammes weight, a tangent circle was drawn, and the.'1 
an inscribed polygon of 12 sides_ When the polygon was cut 
out, its weight was found to be 8,676, and the piece cut off 
around weighed 1,225'5 milligrammes : together, 4,901'5. of 
which 3,676 is very nearly three fourths. 

or less fine according to the fabric to be produced. These 
are tWlsted by the fingers, previously moistened with milk 
of lime, and are woven into cloth either alone or with silk. 
The stuff can be wa8hed and isbf great strength and dura­
bility. Papter crepe, so called by the French from its hav­
ing the wrinkled appearance of crape, is produced by moist­
ening the sheets and pressing them under rollers having 
suitable corrugations on their peripheries. 

The matter is easily explained. It is easy enough, when 
you have good plates prepared for you, good collodion, good 
dipping bath, good developers, intensifiers, etc., to secure a 
good picture, especially when found in a well regulated st.u­
dio; success is here obtained without difficulty ; but the be­
ginner has to thank the pure chemicals and the photographer 
who has prepared the baths and solutions for it, for he does 
not know how soon these may become changed after working 
or standing some time. He finds that the collodion, especial­
ly if the drainings go back into the bottle, becomes thicker 
and thicker; it gathers dust and impurities, and thus spots 
and stains are produced, whose presence he is unable to ex-
plain from his eight days' apprenticeship. It is the same 
with the dipping bath. lTnfortunately a bit of lime or kaolin 
has fallen into the solution, and this has rendered it slightly 

The above details are not given as a demonstration. Mathe­
maticians do not need. experiments of this kind to see into 8. 
truth ; but it is given only for the benefit of those whose minds 
are so constituted. that they can perhfl.ps only be convinced 
of their erroneous notions by a practical test, which &Dy ane 
wh'> has a chance to use a good balance can easily make. 

New York city. P. H. VANDERWEYDE. 

The Electrolytic Preparation of" ltIa&,netl!ll. 

The late Professor Jacobi proposed to determine experi­
mentally whether, by proper arrangement, precipitated iron 
can be induced to arrange itself so as to form permanent 
magnets. The author maintains that he solved the question 
t.welve years ago, and obtained magnets by electrolysis. He 
finds that iron precipitated from a solution of iron containing 
:w.l ammonia,c is, in a very eminent degree, capable of perma­
nent magnetism ; that precipitated from other solutions of 
iron is magnetic only in a slighter degree. If the precipitate 
'" obtained under the influence of powerful magnetism-pre­
judicial circumstances being avoided-strong magnets of ho­
mogeneous structure are formed from solutions containing 
sal ammoniac_ On the other hand, solutions free from sal 
ammoniac yield magnets distinguished by their irregular 
structure, in eonsequence of which the feeble magnetism of 
the precipitate is rendered still weaker. A not unimportant 
degree of coercive power cannot, under any circumstances, 
be denied to iron, unless altered in its structure by ignition 
or other processes. The nature of the solutions themselves 
must be regarded as the cause of the irregularities of struc­
ture. ""hile the sal_ammoniacal solution remains perfectly 
clear, a solid crystalline layer is separated upon its surface. 
If pieces are broken off, they fall to the bottom. Solutions of 
ferrous chloride become turbid, and continually deposit a 
slimy precipitate upon the electrodes. Klein's solution re­
mains tolerably clear, but upon the surface is formed a slimy 
foam. If any of this falls down, the electrodes are likewise 
soiled. Thus the iron precipitate is depl'iv€'d of its homo-

• •  e 
A..tronomleal DIl!Icoveriel!l In 1874. 

Professor Daniel Kirkwood gives the following resume 
of new heavenly bodies discovered during the year just 
ended.. 

Six minor planets have been added to the list: 
No. 185, discovered by Dr. C. H. F_ Peters, February 18, 

at Clinton, N_ Y_ 
No. 136, by Palisa,. at Pola, Prussia, March 18. 
No. 137, by the same, April 21. 
No. 138, byPerrotin, at Toulouse, May 19. 
No. 139, by Professor Watson, at Pekin, October 8. 
No. 140, by Palisa, at Pola,as above. 
Four comets were also discovered, the most interesting of 

which, Coggia, we ha.e fully described_ The star shower of 
November 14 entirely failed, and no further return of the 
meteors in any considerable number can be expected until 
near the close of the century. 

It has been found that the aphelion of Mars differ:o; in 
longitude but one degree from the perihelion of the minor 
planet Aethra, discovered in 1873: and that the greatest dis­
tance of the former exceeds the least of the latter. These 
facts indicate the possibility of so near an approach of the 
two bodies that the disturbing influence of Mars on the as­
teroid may materially modify its orbit. 

• • • 
NeW' POl!ltal Car_ 

The Lake Shore railroad has had under construction for 
some time, and has just compJeted, at their car works in 
Adrian, a postal car of a new pattern, intended. especially for 
newspaper work. It has already been put upon the routG be­
tween Chicago and Buffalo. The car has been built par­
tially as an experiment, and partially from a knowledge of 
what the service demands. It is 60 feflt and 6 inches in 
length, and weighs 49,300 pounds. It contains 122 distribut· 
ing boxes in the center of the car, while the ends a.re ar­
r:mged for the convenient storing away of the filled sacks. 
Besides these, the car is fitted up with all the modern con­
veniences for the rapid and easy disposition of the work_ 
There is room for two men to work : and it is expected that 
with the convenience afforded they can conduct newspaper 
dif"ltribution as flxpeditiously as that of letters. 

alkaline, and at once the plates show signs of fogging;  or 
again, the collodion is full of organic impurities, which pro­
duce streaks on the sensitive plate ; or the film has other de­
fects, such as pinholes, patches of insensitiveness, fiatness, 
etc. All these phenomena, which may not come unexpected­
ly to those who have studied a photographic manual. are 
enough to confuse any beginner who relies upon his own 
brief experience in the matter. If to these well known de-
fects we add, moreover, those that arise from faulty exposure 
or intensifying, bad fixing or varnishing, we have no incon­
siderable host of disagreeables. I have pointed out in my 
manual as many as sixty different sources of failure, and this 
number is by no means complete_ Those who desire to know 
something about these vexatious phenomena, and the means 
necessary for their avoidance, will not be able to finish their 
apprenticeship in 11 week, for it is only long practice and study 
that make t.he skillful photographer. 

Dr. Jacobsen says that a little chemistry should belong to 
the culture of an men ; and the photographer is a man. There 
are many operators who t.ake excellent pictures, and yet boast 
that they know nothing of chenristry. This, however, is mere 
nonsense, for such people, if they have not studied chemistry 
theoretic-B.lly, have been so long working with photographic 
chemicals, and observing the reactions, that they have be­
come possessed of the chemical properties of the things em. 
ployed_ They know from experience that iodide of ammoni­
um when decomposed gives off iodine, and becomes red ; that 
iodine colors collodion �-enow, and starch blue ; that nitrate of 
silver is easily dissolved in water, and in alcohol only with 
great difficulty ; that it freezes at a high t.emperaturf!, and be­
comes decomposed in one still higher ; that it dissolves iodide 
of silver; that it is reduced by organic substances, etc. 

In the building up of this practical knowledge piecemeal, 
of course many a pint of collodion is lost, many a costly sil­
ver bath thrown into the residue pan, and much valuable 
time frittered away in aimless experiments. The same amount 
of chemical knowledge they could have acquired in a tenth 
part of the time and tenth part of the cost by studying pho­
tographiC chemistry ; and this knowledge is readily acquired, 
for photographic chemistry occupies but a small section in the 
thick manuals on organic and inorganic chemistry.-Photo. 
NeW! 
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IlIPIIOVED POTATO CUTTEII AND PLANTEIl. 

'Ve illustrate herewlth two new agricultural hnplemems, 
ODe of which serves for cutting seed potatotl� Into any num­
ber of pieces by means of simple mechanism. The other 
makes the drill, drops in the seed at any required distances 
apart, and finally fills the soil back into tho furrow. 

Fig. l of the small engraving is a persl.ective,.view of the 
cutter. The potatoes nre contained in a Huituble receptacle, 
whence they are removed by hand and placed �ingly in the 
tubes, A. These last are of varying diameter to accommo­
date potatoes of differing size. B is a strap which passes 
longitudinally across tbe table, 
through a guide piece tbereon, 
Fig. 2, thence over a pulley, and 
is connected beneath with a 
treadle. On the upper side 0" 
the strap are bolted. horizontal 
blades (one of which is shown 
at C, Fig. 2) which Clirry one 01 
more vertical cutters on the por­
tions contained within the pe 
ripheries of the tubes. A. These 
tubes, it will be seen, are slot 
ted in order to al10w all tlu, 
blades to be drawn through 
them, a.n operation effected 
through the stra.p and treadle 
already referred to. By in· 
creasing the number of .erti 
cal cutters in Rny tube. thl� 
number of pieces into which the 
potato is divided is of coun;e 
augmented. The system of 
knives is connected by bars un­
derneath the table, secured to 
vertical anns extcnding down 
through slots, D. in t·he same. 

In operation, lliter the pnta. 
t.oe:5 are deposited, one in each 
tube. pressure upon tha treadle 
carries the knives through them; 
a.nd thus divided, t.1H�y fall, 
through Rpertures beneath the 

". .J 
J' '.'/ _ 

J citutifit J.mtriuu. 
As soon, however, as  each cup emerges from between the 
bristles ita contents drop out, directly, however, into the drill 
made by t1].e opening plow, D. Wings in rear of the lat­
ter, as the machine advances, replace the soil in the furrow, 
completing the planting. The knives in the cutter divide 
the seed into pieces of uniform size, and thus the constant 
filling of t.he cups is rendered more certain. Both inventions 
appear to possess laoor,sR\'ing capabUitiel' which will doubt­
less commend them to farmers. 

Patented through the Scientific Amtlrican Patent Agency, 
October 14, 1873, to Lemuel J. Mewborne, of Kinston, Le· 

[JANUARY 23. 1875. 

from specimen::! of its operation forwarded to us. Two frag' 
ments of boughs are before us, one H inches and the other 
2! inches in diameter, each of which has been divided with 
a clean, smooth cut, apparently at a single stroke. The 
wood is hard maple, and the length of the cut is greater than 
the above diameters, owing to its being made at an angle. 

For information, relative to t.he additional advantages of 
the tool, and descriptive circulanJ, uddress Broadbooks & Co., 
Batavia, N. Y. 

• •  

lILAISDELL'S IlIIPIlOVED BAIL WA Y TIE. 
'fhe invention illustrated here_ 

with is an iron tie, desi«ned as 
a substitute for the wooden tie 
ordinarily employed, and also to 
pro ... ·ide a. strong and elasticsup_ 
port for the rails, while consli. 
tutillg 1l portion of a permanent 
way. 

The peculiar form of the cast 
iron body of the tie, clearly 
shown in Fig. 1, is calculated to 
give strength and stability, and, 
at the same time, to insure eeo· 
nomy of material . At ea.ch pnd 
are formed. rectangular sockel�. 
open at the top and at the outer 
f'xtremitics. The lower part� 
of suid !:lockets arc flanged in 
order to retain rubber blocks, 
A, in the sectional view, Fig.2, 
allOve which wooden blocks, B, 
are laid. On top of each of the 
lust, the rail chair is placed. 
TIle c1lair is madf' in two part�, 
Sl) us to he adjusted readily to 
J.{r:lSI) tbf' ruil l�tween tile Jil' 
nlld foot plat(�. Overlapping 
portion!:! of the body, i..', to­
gether with the IJolts entering 
the wooden ulock, securely hold 
the chairi'! in position. PaSf;-
iug longitudinally through tht' 

tubes, upon an inclined plane, 
nnd into any vessel plaCed for 

MEWBORNE'S IMPROVED POTATO PLANTER. l-ntire tie is u truss rod, D. 
which is set up outsidp tIll' 

their reception. noir county, N. ( ..• lJy addressing whom further particulars 
The larger engraving represents the planter, into the ho)>- regarding sale of rights, t'tc., may be obtaineu. 

per in the rear of which the cut potatoes are deposited. Se- • _ 
cured upon t.he axle is a cast iron disk, A, IlrQund the peri- BllOADBOOKS' EXCELSIOR PBtJ"NING SHEARS. 

phery of which a number of holes are made in order that the 'Ve IIlustrat.e herewith a novel pruning shears, the feature 
cups, B, lllay be fastened thereon, at any points or at any dis· I of which 1s a cam.shaped blade adapted for gh'ing 1\ "ery 
tances apart. As this disk revolves, the. cups, which are powerful rlrnwing cut. 
turned rearwllrd, enter the hopper from' beneath, passing 

I Fig. 1 represents the shears partially open, showing how 
through an orifice protected b�' hri!-ltles, which serve to pre· the dra.wing cut is secured. Fig. 2 is the wrench or lever, 

MEWBORNE'S POTATO CUTTER. 
vent the escape of the Keed. The cups thus become filled. 
As they are carried on out of the hopper by the disk, they 
pass through Q box, C (also shown larger, in Fig. 2). The 
sides of thisattB.chment are fitted with bristles, which, while 
otJering no resistance to the passage of the cup, retain the 

sed in the same a.s it is reversed by the rotation of the disk. 

provided with a. hook and stud that drop in perforat.ions on 
the blade, Fig. 4. :Fig. 3 is the other handle, with the blade 
turned back against the shank, forming, when used siogly 
or without the lever wrench, a hatchet or knifc, for trim­
ming sml!.ll limbs, sprouts, or shrubbery. The cam·shalJcll 
knife blc.de is provided with a. series of perforations to re· 
ceive the hook and stud of the 10\'er wrench. "'hen the 
handle!:!, Fig. 1,  are brought toward cllchother. as is evident, 
the drawing cut is produced. The point of contact of the 
knife edg ... with the limb. where the power is to be ap 

li'i,/ 2 

plied to do the cutting, is inside the pivot or bolt that hold!!! 
the blade. 'I'he shape of the hook, Fig. 3, is such as to bring 
the limb to be cut directly under the fulcrum or pivot on 
which t.be blade operates. When the knife blade is appHed 
it balds the limb firmly until cut, and preyents its slipping 
on the hook. Injury to the bark is prevented, also any crush. 
ing of the limbs, the ends being left 5n1ooth enough for graft­
ing. In other pruning shears, where the power is applied 
outside of, and at a. distance from, the fulcrum or pivot 
which bolds the two jaws together, slipping of the limb of­
ten occurs, thereby mangling the bark. The very long 
handles also employed frequently crush Ule branchc8. The 
handles of the l:ihears represented in the engraving are only 
eighteen Inches in length, so that the power is in the shears 
itself instead of in long handles. 

The efficiency of the device is very remarkable, judging 

wooden blocks with nuts und wllshers. Tht: apertures 
through ,vbic.h this rod enter!! Ole mctul part of the tie are 
made sufficiently large to allow the depressioll of the l�lock� 
when t.he rubber yields to tmperincumbent. pressure. 

It ,vill be seen that the rubber blocks give an ('lastic !:ill!, 
port to the track, tending to nullify the rcsults of jarring 
nnd compression. The wooden blocks serve a similar pur­
pose, Ilnd may be useJ nlone when �l.I1y great degree of elas­
ticity is not required. 'fhe chairs lllay be adjusted to hold 
rails having flanges of varying width ; and owing to the finn 
bearing afforded by the nbuning surfaces, they are retained 
in position wit-h the least possible numher at spikes. 

The sloping l'Ontou\" gh'en to the surfaet: of t.he tie ell­
a.bles, it is claimed, the wheels of a. train, in event of run­
ning off tile track, to mount and pass over the ties, instead or 
cru!:!hing the samt', ns might otherwise occur. 

Patented January 18, 1874. For further particulars lld· 
dress the im'cntor, Mr. George D. Blaisdell, Cnmbridge, Vt� 

• 

Mloloa: In l'Ia88acbu8ettl!l. 
Some extremely rich mines of lead, silver, nnd gold haVl� 

recently been discovered near Newbury, Essex county, Mass., 
which are now being worked with profit and with the pros. 
pect of an extraordinarily .... aluable yield. A single shan 25 
feet deep is now giving ten tuns per 48 hours. the ore con. 
t.aining all three of the above metals. The net proceeds are 
$110 per tun. A second shaft lately opened is being 
worked, and preparations are in progress for extended opera­
tione:. The mine is supposed to extend for six or seven 
miles. 

Although the above comes from the New York Tribune, we 
fear it is IlU over-statement·. 

• • • 
Finely rubbed bichromate of potassa mixed witll twice ita 

bulk of sulphoric acid and an equal quantity or water will 
clean the dirtiest bras� very quickly 
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COIDIBED AQU.&lIlVJII AND PLANT CAllE. tests were undoubtedly ,"'ery !revere. 'Cwo small pyramids 

We Illustrate herewith one of the most beautiful l\Ccesso· of st.ieka were made, one of prepared and the other oC unpre. 
ries to indoor decoration and the cultivAtion of taste for os. pared wood. These were thtln well saturated with paraffio 
tural beauty that has ever been brought under our notice. It and ignited. In the case of the prepared wood, the 1)arafiln 
is a plant ease combined with an lLfluarium, and must be reo SOOn burnt itself out without commnnicat.ing the flames to 
garde<l as 8. happy thought of it.� designer (a correspondent the woot!, which was only slightly charred. The other heap 
of the London Garden), as, of all form� of vegetable life, burnt fiercely, and in half an hour was reduced to ashe!:!. 
aquatics or sub_aquatics are best suited for indoor gnrdening The next experiment was made with two wooden huts, olle 
in towllS. If the best results are to be obtained, a com· of which had been prepared, while t.he othel', built of ordi­
mencetuent should be made by arranging suitable rock work ; uary Scotch fir, had not. A strong fire sullicient to ignite 
the kind of plants with which they should be furnished and the houses was made in each, and the effect was about the 
the best material in which to grow them should then be I:!e· same as in the preceding experiment. A chest containing a 
lected. For cases like that now represented, hundreds of pardnDPl1t document had been treated b�- the l'r()t'ess, nnll 
rare and beautiful plants are 
suitable, and also plants neither 
rnre nor costly, but yet not 
less interesting. 1\Iany grasses, 
Medges, cyperus, and ferns grow 
well in such CASeS if (!Ieyutoo an 
inch or two above the water JC\rcl. 
For submerged vegetation wt" 
htH'e \'alisnt'ria, anacllaris, cha­
ras, the pigmy· blossomffi water 
ily, the hawthorn-scented oponQ-

1getol1 d1'.8tachyon,fresh green disk· 
shaped shea.th.rooted du('kweed, 
pontedel'ia cTa�j,pe8, tlie hollow 
petioles of which are swollen and 
filled with air, and many other 
equally intere�ting plants, all of 
easy cult ute. 

In the hands of an experienced 
�ultivator, many rare plants 
would thrive as well in a case 
like this as in a cool plant stove ; 
and then aarracenias, cephalotus, 
diollrea, droseras, and even (one 
Qr two of the true pitcher plants, 
as nCl>enllu8 pltyl-lampl101'a, or ne· 
penllw/J gracili8, might be added, 
notwithstanding their reputed 
cnrnivorous tendencies. Uiven a 
ft>w lumVS of fibrous peat and n 
handful of fresh liylng sphagnum 
(moss), and eyen the gorgeous 
(:rimson-winged diss. might be in­
duced to display its rich colors 
lind fresh, glossy foliage. Plant 
life, too, may be interestingly as­
sociated with animal life. In the 
wa.ter may be lizards, golden and 
silvery cup, brown-speckled and 

.green frogs, and a whole colony 
of wllter beetles Ilnd snaHs; while 
flitting about overhead, among 
the plants, may be butter8ies oC 
many hues, and a few of the most 
showy kinds of mot.hs. " Are 
we, then, to capture snch insects 
on the wing and introduce tht'l)l '! 
Xo, they must be bred in tlleir 
new home, and this simplifies tht' 
whole lltTair, for specimens of all 
the more showy butterOies may 
be bought at almost any llaturai_ 
1st's, in the chrysalis stde, fOl' at 
the most a few pence eac h ;  and 
these, if placed in a. little box 
(without a lid) of dry earth, and 
introduced to the plant case, wi ll 
come out in due season, like oth­
er buttertlies, and will delight us 
with their elegant fOl'IDS and bril­
liant coloring. Even the com. 
man white speckled garden spi­
der, added'to such H. case, tends to 
give it life and interest. Thi:; 
aquarium is diYidc.od into two. 
parts ; tbe lower one, tiS will bt· 
lieeD, for water, fish, and trut' 
liquatics; the uppt'r one lor sub­
aquatics and other l)lants. " 

-�----

COMBINED AQUARIUM AND PLANT CASE. 
• • was thrown into the tiame8 when at their hight, ilDd was 

New Procc,ul Cor Rendering Wood Incontbu.Uble. taken out some time afterwards,charred indeed as to the out-
An English clergyman, the Rev. Dr. Jane!;, has distin. Side, but practically uninjured in any other respect. The in­

guished himself by inventing a process for rendering wood side was quite cool, and the -..\-SX seals upon the document 
incombustible, for which he has obtained a patent. The were intact. Perhaps the most important trial was that 
wood is at the same time made impervious to dry rot and which took place with gunpowder. A gO\'ernment gunpow­
decay, 80 that two important ends are attained at a-nee. Most der keg whit'h had been rendered fireproof was used for this 
of the old methods of preserving wood only render it more experiment. A paper packet containing about two ounces 
liable to fire, as was shown not long ago in the burning of of gunpowder was put in the bottom of the keg, and a sheet 
the laoding stage at Liverpool. Dr. Jones subjects the wood of brown paper impregnated with the tungstate was pasted 
to 8. pickling process, in a solution of tungstate of soda over it and dried. The keg, which was open at the top,was 
and water of the specific gravity of 1 '2. The tungstate is ! turned upside down, and surrounded by !Shavings, which 
made by the addition of tungstate of lime to hydrochloric were lighted. A fire of petroleum and shavin� was kept 
add and salt, and it produces in the process 8.8 much chloride burning on the top f�r about a quarter of an hour" without 
of lime as will pay all working expenses. The tungstate of producing the slightest effect on the keg. To nlake the 
soda, from experiments that have been made publicly and trial still more complete the keg was reversed again, and 
privately during the Jast three years, is proved to render lighted shavings were thrown in upon the gunpowder, pr()... 
soft woods, such 8.3 white and yellow pine, as hard as oak or tected only by a sheet of brown paper. The paper stood the 
teak, and it will also restore wood. that has been affected by test ·admirably, and the solution rejected the fire so thor. 
dry rot to the original oondition of durability. The London oughly tha.t the paper did not e\'en show a sign of charring. 
Daily N�'IJJ' gives the following account of some experiments 1'he gunpowder was then taken out and exploded. The 
recently made at Godstone to test the value of the Dew pro. properties of his invention, Dr. Jones states, would give the 
cess : navy the advantage of being always sound in hull and free 

The experiments m.ade were three in number, and the trom any danger of fire, whethe:' tram accident or from shot 

55 
Ilnd shell. ]t would a)!iO be a great saving to the nation in 
preventing the necessity of continually docking and repair­
ing ships. 

• •  

Car Wheel •• 
At u recent meeting of the Car UuilJers' ASSociation, the 

subject of discussion was " Car "'beels-the Best :Method 
of Fittiug, Flange 'Vear and Causes, Mileage, and Breakage." 

Mr. Garry said he had been reqllt'sted to a8k why old wheels 
could not be remelted Imd recast. He thought there should 
Ue some process by which old wheels could be made available 
as material for new ones ; yet wheelmakers objected to taking 
old onf'S to be Uiwd a second time in nllmufacture. 

Mr. Jonathan St'oville re-
ma.rked that, if old wheels were 
unifonu in quality and sufficient· 
ly soft, there would prouu.bly be 
no objoction to their use as nUl­
terial for new ones. But t.hey 
ate. in fact, never unifonu, and, 
KS a general thing, they are hard 
und, when melted, get still hard­
" 1'. In an avenge lot of old or 
returned wheels, for eve-ry hun­
dred fit for remelting, there wer(� 
t.hree hundred that were not fit .. 

Mr, 'V. 'V. Snow, of the Ra· 
lllapo Car \Vheel Works, said 
tha.t nearl.\' all wheels are HU]J­
posed to be made of charcoal 
iron. J( these wheels, when used 
Il second time, were remeltf'd 
with charcoal, he thought they 
would not deteriorate ; but as 
nnthracite conI was generally 
used in melting, and 8S this con· 
tuined morc or If:'sg sulphur, tht" 
iron \)eCOIUf:'S impregnated with 
it. and the quality is impaired 
in proporti(m. He had observed 
that, after the sulphur was once 
in th(' iron, there was an io­
creased tendE'nc), to absorb more 
"I' it, tLnd that the second lind 
third meltillg, and perhaps the 
fourth, produced nothing hut 
I'ommon anthracite iron, unless 
soft charcoal iron were mixed 
with it at each melting. 

Mr. \Y. R. Davenport, of the 
Erie Car \\'orks, asked whether 
!'lome ot,her dispOSition could not 
l,p lDade of old whet'ls than put­
ting them into new ones. Old 
wheels, mixed with pig iron in 
K puddling furnace, will give 
�plendid results in rolled bar 
iron. Every rail wily compan�' 
u!:ses enough ruerchant bar_ iron 
to consume every old wheel that-
1hey have to sell. Then why 
should wheelmakers be expected 
1 0  take old wheels when tlle�' 
nUl be sold to the rolling mill�, 
\:hcre the�- can be used to ad· 
\"IIntage, and the quality of tIl(' 
il'On improyed ? 

Mr. Snow said his company 
had tJupplied parties with a eer­
tltin number annually, who put 
th(�m into plate iron, and tho 
1t�stimony was that such platf-' 
iron was the best of any in t.he 
market. .The old wheels are 
first puddled, of course, and go 
through the regular process, 
which necessitates an increase 
in the cost of plate iron, and it 
would be the sume with har iron ; 
consequently. if railroad COlli. 
paules give us the wheels to 
put into new iron, they must. ex_ 

pect to pay more fur thfl iron produced. Thnt the iron i� 
better there is no question, according to the testimony of the 
Ue8t iron makers in the country. 

t'AR WH£�L HTTI'XG. 
Mr. W. R. Chamberlain, of the Boston and Albany Rail. 

road, said their wheels were bored out at a rt inch taper, 
and the axles turned the same and fitted under a thirty tUll 
pressure. 

Mr. Adams said that most wheel fitters try to adapt the 
pressure to the strength of the wheel : that is, if 40,000 Ibs. 
a.re applied and it is found the wheel will not bear it, the 
pressure is reduced to ten or fifteen tuns. There are wheels 

tbat will stand 75,000 or 80,000 Ibs., and not show any signs 
of fracture, while others will fracture at 26,000 01'30,000 lbs. ; 
but of course this does Dot affect t·he question of what would 
be right. The wheels at the Bost-on a.nd Albany road shops 
were fitted at about 50,000 tbe., and they had very few lCJ05€ 
ones. 

Mr. Adams had noticed that the axles of many cars had 
abrupt square shoulders of i or if of an inch, immediately 
back of the hub. Did not such shoulders make the axles 
wf 8,ker than it would to run them straight back? 

Mr_ Snow waS of the opinion that it would be better to 
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have no shoulder at all. If there were one, especially on a 
rolled axle, vibration would almost invariably eease at that 
point. In a hammered axle, perhaps not so much so. Iron 
would granulate from vibration, and this was one reason 
why hammered axles were considered so much better than 
rolled ones ; and he believed that if they were turned down 
in the middle, better results would be realized from rolled 
axles. 

Vl!lef'o.l Recipes for the Shop, the Houl!lehold, and'1 
the Farm. 

a.lum, boiled in a gallon of water, gives plate a beautiful 
whiteness. Dip the article in the mixture, remove, and rub 
dry. Save the scales of the forge (oxide of iron) for use in an­

nealing hard cast iron or steel. Soap and water is the best material for cleaning jewelry. 
Awnings may be made waterproof by plunging first in a. 

solution containing 20 per cent soap, and afterwards in an_ 
other solution containing the same percentage of copper. 
Wash afterwa.rds. 

The best way to avoid water pipes freezing and bursting 
is to have a cock in the cellar, by which the water can be 
turned off from the en tire house. 

Mr. L. Garey said the road with which he was connected 
some eighteen years ago had a good many broken axles, and 
on examination many of t.hem were found to be turned with 
a shoulder at the inner end of the hub, while many of them 
had. a slight chf'ck at the shoulder. He then had them made 
without shoulders, and in no instance had they broken at 
that point, which, to his mind, was conclusive against shoul­
ders at the point he had named. As to tapered wheel fits, he 
disapproved of them, especially for broad tread wheels run_ 
ning onr different gages. 

Rubber rings, slipped over bottles in packing, ensure 
safety against breakage. A handful of quicklime, mixed in four ounces of linseed 

oil and boiled to a good thickness, makes, when spread on 
plates and hardened, a glue which can be used in the ordi. 
nary way, hut which win resist fire. 

Protosulphate of iron in powder, rubbed up with raw lin. 
seed oil, is an antidote for external poisoning by cyanide of 
potassium. 

Leather can be made hard by saturation in a solution of 
shellac in alcohol. 

A good walnut stain for wood is composed of water, 1 
quart; washing soda, 11 ounces ; Vandyke brown,21 ounces ; 
bichromate of potash, ! ounce. Boil for ten minut{'s and 
apply with a brush, either hot or cold. 

In taking up belts, the time used in carefully cutting the 
belt square is always time saved. 

Mr. Chamberlain thought that 99 wheels out of 100 were 
bored with a tapered hole " after we had done our best," and 
that a strain was put on the outside end instead of uniformly 
along the bore. A wheel pressed on at a h taper with a 
thirty.tun pressure will require seventy tuns to press it off 
again. A great many more loose wheels that were straight 
came over the Boston and Alban), road than there were 

Before washing almost any colored fabrics, soak them in 
water, to each gallon of which a. spoonful of oxgall has been 
added. A teacupful of lye in a pail of water is said to improve 
the color of black goods. A strong tea of common hay will 
improve the color of French linens. Vim'gar in the rinsing 
water. for pink and green, will brighten those colors ; and soda 
answers the same end for both purple and blue. 

A piece of alum as big as a hickory nut wil1 render clear 
a pail of muddy water. Dissolye the alum, stir. and allow 
the impurities to settle. 

The length of the double whiffletree and the neck yoke for 
a sleigh should be just as long as the sleigh is wide from 
the center of one runner to the other. 

• • • 

tapered. 

To make silk which has been wrinkled appear like new, 
sponge on the surface with a weak solution of gum arabic 
or white glue, and iron on the wrong side. 

Amalgam Fllllng8 for Teeth. 

J. E. E., of Pa., writes as follows : " Having noticed in the 
SCIENTIFIC A)[ERICAN several articles on fillings for teeth, 
I will state a case of my own. In 1854, twent.y ypars ago, in 
t.he city of San Francisco, Cal., I had seyeral teeth filled by H 
dentist. Two of them (front teeth) were rotted n('arly half 
away and fully to the cent.er of each toot.h ; so that th� 
nerves were exposed, rendering the operat.ion quite painful. 
The dentist. was not quite certain that the teeth could he 
saved,so he filled them with tinfoil, saying at the time : " If 
the teeth do not trouble you you can have the tin filling reo 
movel, and have them refilled with gold foil." But the tin­
foil still remains in them, apparently as perfect as on the 
day it was put there. I never have received the least trou­
ble from the teeth. One advantage in tin over gold is that 
it, being nearer the color of t.he teeth, is less conspicuous, 
and I believe that it is in every way as good as, if not hetter 
than, gold." 

REJECTING DOUBT}'UL WHEELS. The advantage in tensile strength, when holes are drilled 
Mr. Lobdell, a son of the proprietor of the Lobdell Car in steel rather than punched, is calculated to be 25'5 per 

Wheel Works, of Wilmington. Del., read a paper written by cent. 
his father, giving some of the results of his 40 years experi. To test the quality of wool, take a lock from the sheep's 
ence as a car wheel maker. He pressed on his wheels at a back a.nd place it on a measured inch. If the spirals count 
pressure of from 30 to 40 tuns, Rnd had never had any com. from 30 to 33 in the space of an inch, it equals the finest 
plaints of loose wheels. Flangp wear was produced by Electoral or Saxony wool grown. The diminution of the 
several causes, among which were mistakes in gaging and number of folds to the inch shows the inferiOrity. 
marking the wheels, and differences in t.he hardening of the An excellent bronze for small castings may be made by 
chill. Fewer accidents were caused by broken wheels than fUSing together 95 parts of copper by weight and 36 parts of 
by broken rails or other material, because more care was tin. 
generally bestowed on their manufacture, and they were Paraffin is the best material for protecting polished steel 
more thoro\\ghly test.ed. His practice had been to break up or iron from rust. 
all wheels that were at all doubtful, preferring to break up Put hard sand instead of ashes on slippery sidewalks. 
&, hundred rather than run the risk of one doubtful one. The parings of a bushel of apples are said to yield a quart 
Breakage in service resulted from inherent defects in pat· of cider, by the aid of a hand press. 
terns, or from reduction in weight in order to lessen the cost. A French meter is about fifty times the diameter of a five 
The defects in the chill, he thought, were not due to the par- cent piece. The same coin weigh!'! exactly five grammes. 
dcular kind of iron used, but rather to the manner in which A cracked bell which gives a jarring sound may be im· 
the ore had. been smelted, or to want of care. He had got proved by sawing or filing the ruptured edges so that they 
perfect wheels from hematite, magnetic, specular, and other are not brought together by the vibration of the blow. 
ores, and also from mixtures of ores. All chilled wheels Photographers who use large quantities of nitrate of sil· 
were liable to blotches or blisters, which of late have become ver should allow all the excess of silver, acetic acid, and 
more common, especially on tender wheels and others of other matters from the plates undergoing development to 
small diameter. These blemishes, although unsiE,htly, are run into stone jars containing fragments of zinc. By that 
not dangerous. Some specimens of wheels were exhibited means the metallic silver may be collected; it should then 
by Mr. Lobdell, which had been broken through the blisters be digested with dilute sulphuric acid, washed, and dried in 
on the tread, showing that the blisters were only surface de· an oven, so that quite a large saving may result. 
lects, and that the iron was sound underneath. One of these Lead 9 -parts, antimony 2 parts, and bismuth 1 part is an 
wheels (28 inch), made of hematite ore, had run 70,000 miles alloy which expands on cooling, and which will be lound 
under a 32-tun engine whose speed was 40 miles an hour. llSf"ful in filling small defects in iron castings, etc. 

MILEAGE OF CAR WHEELS. It is said that charcoal will fatten fowls and at the same 
Mr. Washburn, of the Washburn Car Wheel Company, time give the meat improved tenderness and flavor. Pul. 

of Worcester, Mas.'1., said that for the last four or five years verizeand mix with the food. A turkey requires about a gill 
he had been making wheels of steel, and had not been able a day. 
to get a satisfactory comparative statement as to the merits Lampblack and butter are used to prepare ribbons in hand 
of steel and iron. The iron wheels, of all makers varied very stamps. 
greatly. Steel wheels if perfect, he thought, would eventu. The following is a convenient table for sign painters. or 
ally take the place of iron, and their mileage would exceed others who have occasion to make lettering. Supposing the 
that of iron, six or perhaps eight to on(>, and would average hight of the capital letters to be ten, the widths are as fol· 
250,000 or 300,000 miles; while a chilled wheel had to be a lows: B, F, P, ten : A, C, D. E. G, H, K. N. 0, Q, R, T, V, 
good one to average 40,000 miles. A steel wheel costing X, and Y, eleven: I, five: J, eight: S and L, nine : M and 
$50 would have to run from 100,000 to 125,000 miles to be W, seventeen : Z and &, twelve: Numerals : 1 equals five: 
as cheap as an iron wheel tha.t would run 40,000, but probably 2, 3, 0, 7, 8, nine: 4, eleven: 6, 9. 0, tell. Lower case letters 
the average of the latter would notexceed30,OOO. He thought (hight six and a half) : Width: a, b, d, k, p,q, x,and z, seven 
a steel wheel would run from 100,000 to 150,000 miles with- and a half:  c, e, 0, s, seven: f, i, j, I, t, three : g, h, n, u, 
out turning, and would stand turning two or three times eight : m, thirteen : r, v, y, six: w, ten. 
before it was worn out. He had wheels now that had run Glycerin is an excellent coating for the interior of plaster 
300,000 miles and were still good. molds. 

Mr. Davenport said it had been supposed to be impossible A strong solution of sulphate of magnesia gives a beauti· 
to keep the mileage of anything but engines, but the Lake ful quality to whitewash. 
Shore road had found a way of keeping the mileage of pas_ Glass can be drilled with a tool moistened with dilute suI· 
senger, baggage, mail, and express cars. Each conductor phuric acid. This last is better than turpentine. 
between Buffalo and Chicago reported what r,ars he took To wash calico without fading, infuse 3 gills of salt in 4 
from the beginning of his trip and what cars he left at the quarts of water. Put in the calico while the solution is hot, 
end, and there was no difficulty in this way in getting at and leave until the latter is cold. It is said that in this way 
the mileage. The report on 1st of April last showed that the colors are rendered permanent and will not fade by sub· 
the wheels removed during the previous six months had sequent washing. 
averaged over 57,000 miles, and the smallest average he be- Rancid butter, pork, and lard casks may be purified by 
lieved was 54,000. These were 33 inch wheels that had run burning straw or shavings in them. 
under heavy cars at a high speed. The Lake Shore, he ad. White lead rubbed up with l inseed oil to the consistence 
mitted, was not as hard a road for wheels as some others. of paste is an excellent application for bums. 
With respect to iron wheels. he had some in mind that had Gelatin mixed with glycerin is liquid while hot, but an 
run 200,000 miles and were good yet. He had the means of elastic solid when cold. Useful for hermetically sealing 
determining the data himself. Iron wheels will make a large bottles. 
mileage as ,veIl as steel wheels ; they are not exhausted at To clean cider barrels, pour in lime. water, and then insert 
40,000 miles. There may be on some :' roads bad wheels that a trace chain through the bung hole,remembering to fasten a 
make small mileage. He had nothing to say against steel strong cord on the chain so as to pull it out again. Shake 
wheels,but he wanted iron ones to have a fair chance. They the barrel until all the mold inside is rubbed off. Rinse 
are capable of being greatly improved, as well as steel. with water, and finally pour in a little whisky. 

Mr. Snow said the Ramapo \Vorks sold their wheels to A piec� of paraffin candle about the size of a nut, dissolved 
the Pullman Car Company on a mileage basis of 50,000 miles, in lard oil at 140° Fah., the mixture applied once a month. 
receiving credit for any excess and standing the loss for will keep boots waterproof. 
those that fell short, and it was a long time since they had Adding to the width of a belt and of the faces of the pul. 
paid any 108"1es. He mentioned this merely for the informa· 1eys increases immensely the power of conveying force.. A 

tion of those who thought chilled wheels would not make wide belt is always better than a narrow one strained to its 
over 40,000 miles. The lowest average for the last six months utmost capacity. 
was about 59,000. He believed wheel makers could do much Black cement for bottle corks consists of pitch hardened 
to improve the quality of their wheels by attention to dp· bv the addition of resin and brickdust. 
tails -Natwnfll Cftr Builder. . One ounce each of muriat ... of soda, cream of tartar, and 

• 
Bralo8. 

" No sound working brain," says Oliver Wendell Holmes, 
" without enough good blood to build it, repair it, and fur· 
nish the materials for those molecular changes which are 
the conditions essential to all nervous actions, intellectual 
and volitional, as well as those of lower grade. No good 
blood without a proper amount of proper food and air to 
furnish materials, and healthy organs to reduce a sufficient 
quantity of these materials to a state fit to enter the circula· 
tion. No healthy organs, strictly speaking, except from 
healthy parents, and developed and maintained by proper 
stimuli,nourishment, and use. No healthy parents-no help 
for it. We are, of course, applying the term healtI1Y to the 
brain, as signifying much more than freedom from disease. 
A healthy brain should show, by the outward signs of 
clear, easily working intelligence, well balanced faculties, 
and commanding will, that its several organs, if such thf're 
be, or its several modes of action, if it works as a wholp, are 
properly developed and adjusted by themselves and in rela. 
tion to each other." 

• •• • 
Halslnc Almonds In California. 

Mr. Olmsted, of Carpenteria, says the Santa Barbara Index, 
has finished picking his crop of almonds. He ",ill ha.ve from 
his orchard this season over five tuns of the Languedoc or 
soft shell almonds. Mr. Olmsted's orchard is only four years 
old, and of course is not yet in full bearing. His trees bore 
a few nuts when two years old. The third year, the average 
yield to the tree was about five pounds. Two rows in the 
orchard, covering ground equivalent to two acres, that reo 
ceived great care in planting and special culture, produced 
2,000 pounds of dried almonds. This yield,at the wholesale 
San Francisco market price for the soft shell almond, will 
give Mr. Olmsted about $230 per acre, after paying all ex­
penses of the year's culture, gathering, sacking, and market· 
mg. Mr. Olmsted keeps the ground clear, cultivating no­
thing between the trees, nor allowing wf'flds to grow np t.o 
rob them. The trees should be at least twent.y feet apart each 
way. 

• ••• 
An Accident In a Lumber Dlflttrlct. 

On a hillside in Kingston, Tenn., a fanner wa,<j: cutting 
logs, and his two little boys were playing near by. The logs, 
as fast as worked into lengths and trimmed of branches, wen� 
blocked with stones or chips to keep them from rolling off 
down the slope. One of the heaviest became loosened. and 
began to move, slowly at first, and faster as it gained mo 
mentum. The father saw that the younger of the boys was 
playin.go, unmindful of the danger, exactly in the path of the 
immense rolling log, but too far away to be saved by him. 
He shouted, and the little fellow looked up. The log was 
then about a hundred feet distant, and increasing rapidly in 
speed. The boy, dazed by fright, ran straight forward in­
stead of escaping to one side, as he might easily have done. 
He fled as fast as he could, but the log soon overtook him, 
rolling over his body and crushing him to death. 

I • 
To true a corundum wheel, adjust it in the lathe and re­

volve it very fast, holding a piece of corundum stone against 
the surface. It is said the piece will melt and unite with the 
whf'el, making the periphery perfectly true. 

• I. I 
A well tempered bar spring will lose much of its elastic 

Rtrength hy filing off a vf'ry thin scale from the surfaef'. 
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THE PHYSICAL PHENO](ENA OF GERIlIIfATION. 

In order that a. seed may genninate, it must be acted upon 
by two agents-humidity and oxygen. These aTe necessary 
and also sufficient, and the truth of the assertion is suscepti­
ble to a vcry interesting experimental demonstration, the 
f'lubst.ance of which, together with the iJlustrati.ons, extracted 
from La Nature, we now prpsent. 

It is first proposed to show tl\at the part of the water is 
peculiarly to soften the huslt or shell of the seed in order to 
render it. permeable to gaHf's. To this end the apparatus 
shown in Fig. 1 has hepn constmcted by MM. Deherain and 
Ve-sque. Thf' shell of a seed-a 
hean, for example-is removed 
Ilnd plaeed behind two caoutchouc 
cushions, through which a ('{'n­
fral aperture has previously hef'n 
made. To prevent the rubber 
from bulging, a ring of copper, 
/I., is placed :,(o as to inclose t.he 
ends of the cushions, and the lat­
ter arc forced together by the 
Hcrews, B E. Three screws are 
provided in each apparatus, so 
that fi. unifonn pressure may be 
produced. Two tubes are next 

H 

F ' G , I. 

en 

int.roduced, the lower of which .�; J'; 
pnt.ers the cork of a quart bottle 
containing only air. The upper 
tube enters an inverted test t.ube. Thus arranged, the appa­
ratus is plunged in water, as shown in Fig. 2. The fluid 
penetrates the upper tube and reaches the inclosed seed shell j 
hut the softening effect on the latter is not instantaneous, as, 
H mercury be poured into the tuhe, G, it will compress the air 
in the bottle, and remain stat.ionar�· wit.hout drhinga bubbl", 

F i e .? 

of air through the shell. 'rhe test tube, K, remains filled 
with water. \Ve }ul\'e thus the proof that a dry shell, or 
even one recently wet, is totally impermeable to gas. 

If the apparatus be left quiet for two or three days, a 
change takes place. A fine thread of e.scaping gas first en­
ters the tube, K, then, as the shell softens, a.larger current; 
and fina.lly the tube is emptied, the water being driven out 
by the entering air, thus proving the proposition which we 
set out to establish. 

Seed which is slightly moistened by water has the peculiar 
property of condensing gases with which it is in ('ontact. 
Grains thus treated are placed under a bell glass over mer­
eury. During the first. days of germination a sensible dimi­
nution of the volume of contained gas takes place, and this 
he£ore any disengagement of carbonic acid. This condensa­
tion of air cannot take plac(l without a quite notablE'! produc­
tion of heat, resembling that whkh happens when hydrogen 
is cond(lnsed in platinum sponge or illuminating gas in a. palla­
dium plate. It is this elevation of temperature-as the inves­
tigat.ors conclude-due to condensation of the gases, which 
d�t.prminNJ: the attack of the immediate principles of the 
grain by oxygen ; it is, figuratively speaking, the spark 
which caUSf'S the beginning of the slow combustion which 
accompanies germination, and perhaps supports it. 

The phenomena which take place, then, from the moment 
when life begins in the seed, happen inthe following order : 1. 
Passage of atmospheric oxygen through the envelope of the 
seed, already softened by water. 2. C'ondensation of gases 
in the tissues of the seed. 3. Slow combustion of the pro­
clucts contained in the tissues, a.nd evolution of new sub· 
�.tances destined to fonn the young organs. 

It is the second point, the most important, which it is next 
pro�osed experimentally to demonstrate. In the cork of a 
test tube is arnwged a. curved pipe, to serve as a m&nometer, 
Fig. 3. The tube is filled about one quarter full with seed. 
�cresses are specified) some hours before it is intended to show 
the results, and the grains are well moistened. Water is 
poured into the manometer, and the apparatus is adjusted 
until the leYi'll of the liquid is the same in both branehes of 
the pipe. 

After thf' b.ps!> .o.f n Jpw hours. tht> :wau>r will bf! seen to 

J tittdifit jtntritnu. 
Mcend tube A, and t o  continue doing so for several hours ; 
sometimes a few bubbles will rise through and enter the test 
tube, thus replacing that condensed by the seed.. If the ap­
paratus be set aside for a few days, the inverse phenomenon 
occurs. The seed gradually absorbs all the oxygen in the 
test tube without leaving a trace ; but the emission of carbo­
nic acid continuing, the water is forced back in the manome­
ter, so that, if the whole be placed under water, a gas fonned 
of a. mixture of carbonic acid and nitrogen may be collected 
from the t.ube, B, Fig. B. 
That air and water 
are the only requisites 
for seed gennination is 
proved in those beauti· 
ful lit.tle ornaments 
which may be madc by 
sprinkling a pine burr 
wi th grass seed and 
suspending it over wa· I � ter, or by placing seed 
in the orifices of a damp 
sponge or on a piece of 
moist porous earthen­
ware. The grain will 
germinate, sprout, a.nd 
grow. This will take 
place even in the dark; 
but t.he plants will be 
yellowish white and not 
green, thus proving the 
well known fact that, 
while light is not n€'­
cessar>' to growt.h, t.he plant unafff'df'd h>' it can nf'yer han� 
green foliage. 

-----� •• ---------

(Tnl.llslated n'om t.he Omclal Reports upon the Exposition.) 

THE VEGETABLE FIBERS AT THE UNIVERSAL EXPOSI· 
TION. VIENNA. 

BY PROFESSOR DR • •  JULIU� WIF.BNElI. 

Number I. 

Any visitor to the Exposition who attentively observed the 
the multitude of products from tropical lands, and especially 
the raw materials brought for exhibition from the English, 
French. Dutch, and Portuguese colonies, cannot. fail to have 
been impressed with the richness of t.he display of fiberous 
materials, suitable for spinning, weaving, paper.making, and 
the like, many of which were (and are) quit.e unknown in 
commerce. The vegetable fibers on exhibition might. haw 
been numbered by the hundred. 

The prodigality of N�tl1r{' in this domain of production is 
weU calculated to arouse amazement in the mind of the casual 
observer, whose familiarity with the veget.able fibers is lim­
ited to the qualities and uses of hemp, flax, and cotton ; while 
to the practical mind of the specialist, viewing the subject 
purely from a utilitarian standpoint. the collection is chiefly 
an exhibit of interesting novelties of questionable industrial 
value. Least of all, perhaps, this imposing array would im­
press the botanist, who, familiar with the structure of the 
several orders of the ,-egetable kingdom, is aware that the 
number of plants that will afford a fine fihfor, suitable for 
industrial purposes, is legion. 

From the obvious differences in the charJl.cter of threthee 
common textile fibers before named, it may reasonably be 
premised that the fiberous materials prepared from so many 
heterogeneous plants will vary greatly in value. A careful 
inspection not only verifies this presumption, but demon­
strates further that many of them are of by no means trifling 
value, but, in everything that relates to quality and adapta­
bility for industrial uses, will bear close comparison with 
cotton, hemp, or even flax. This assertion, incidentally re­
marked, is borne out by the fact that not a few of them have 
been employed from time immemorial by the native races of 
tropical countries for useful purposes, such as articles of 
dress, cords, ropes, etc., just as in Europe flax has been simi· 
larly utilized for many ages. The world's fairs, so popular 
in our times, dord the technologist the most admirable op 
portunity of becoming acquainted with the extE!nt of our 
resources in the raw materials and products in which he is 
interested ; and as an illustration of their utility in relation to 
the subject of this communication, it may be remarlted that 
the fonner expositions at London and Paris contributed ma­
terially to the introduction of several now highly prized tex­
tile fibers-such as jute and China grass-as articles of Euro­
pean commerce and industry. It appears to us, however, 
that at Vienna the opportunity for extending this precedent 
was not properly appreciated. 

We shall now invite attcntion to such of the raw materials 
of this class as appear to us to be deserving of introduction 
in our domestic industries. 

At the time of the preparation of our report upon the Paris 
Exposition of 1867, the jute fiber-the inner fiberous bark of 
c<YrClwrU8 capwlaris-was comparatively little known. At 
that time, we dwelt with emphasis upon the importance of 
the jute industry, illustrating our comments by reference to 
the unexpected and extensive proportions which jute con­
sumption had assumed in England. To preach the value of 
jute to-day would be labor lost. and unnecessary, since the 
progress of its manufacture ill our midst affords the best evi­
denCE! tha.t it has r�ceivE!d due a.ppreciation. 

It may be of interest, in this connection, to note the fact 
that spun and wo,·en jute may be completely bleachpd ; the 
practicability of this was formerly denied. The bleached 
product has not onl�' a white color, but also a fine lustE!r, 
pmlsf!ssing, in thei'le particulam, df'!cided advantagps ovpr 
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hemp. The greater bulk of the jute of commerce is brought 
from India and neighboring islands, its na.tive home. Of 
late years, however, the attempt bas been made, with prom· 
ising results, to introduce the culture of the jute plant into 
other tropical countries. As instancps of these endeavors, 
the Exposition contained jute from Algeria, French Guiana, 
the Mauritius, and other localities. 

The introduction of the China grass (tschu-ma}--the inner 
bark fiber of Bultmeria ni-vea-into the textile industries of 
Europe, does not keep pace with that of jute. This is to be 
attributed partIr to the fac�. that fabrics woven of this fiber, 
although decidedly inferior to silk both in point of luster 
and durabilit.y, are more expensive than cotton goods of equal 
quality, and partly to the circumstance that Europl'an manu. 
facturers have yet to master the mode of properly manufac· 
turing this material, and thus far have been unable t.o pro· 
duce, from the crude bark of Bultmeria, the fine, lust.rous, 
long.stapled fiber that is sent abroad from China under this 
name, either in the fibrous state or woven into it.s reputed 
product, the grass cloth. The future of the China grass in 
Enrope will depend largely upon its price. If, by the ex­
tensive and systematic cultivation of the plant, the crude 
fiber is placed upon the market cheaply, and this is supplp. 
mented by the acquisition of the skill now wanting in it.s 
preparation, its superior qualities-as compared wit.h cotton 
-cannot fail to secure for it. a wide fiE.'ld of usefulness. The 
cultivation of the Bi;hmeria nivea is spreading quite rapidly. 
Besides the exhibit8 of China and Japan, samples of this 
fiber wer", displayed. from the East Indies. North America, 
Martinique, Jamaica, Trinidad, Queensland, the Mauritius, 
and Algeria ; and t.llf� reports from these countries, as to the 
faciIity wit.h which the plant adaptf'l itsl·lf t·o climatic condi. 
tions, are generally quite fllvornblf'. 

A material closely rf!lated in character to the C11ina grass, 
for which indf'ed it is oftpn mistaken, is the ramie fiber, the 
inner fiberous bark of Blihmeria tenacissima, a native of the 
south and east of Asia, where it has heen cultivated from 
a remote period. The fiber is coarser, and (in prepared con· 
dition) shorter, and less lustrous than that of the China graSI-;. 
In England, handsome and lustrous goods, both white anrl 
('olored, are woyen from the fiber, but they are inferior to the 
('hina grass products. The importance of the ramie, in our 
estimation, consists rather in the nature of the fiber itself 
than in the fine, cotton-like product that may be obtained 
from it Whoever has sepn t.he unusually strong and hand. 
some ropes and cordage, made of this material by the native" 
of Indin, and is furthennore acquainted with t.he fact that 
tllt' raw ramie fiber far surpasses hemp in point of durability 
and ten!lcit�·, will be forced to admit that its introduction 
into these last named industries will mark an era of decided 
progress. The acclimatization of the ramie has lately been 
attempt.ed in a number of ('ountries, among others in CE'ontral 
Europp. Concerning many of t.hese experiments, nothing 
positive may be stated, although the specimens on exhibition 
from various tropical regions were not appreciably inferior to 
those from the land of its nativity. 

Similar in this respect to the ramie i� the so-called �ew 
Zealand flax, an article known in Europe, and especially in 
England, for a number of years. It is an extremely strong, 
toUg]l, and (even in a wet. condition) durable fiber, prepared. 
from the leaf of plwrmium tenox (the New Zealand flax lily). 
It is possible to manufacture from this material woven fab. 
rics that may be used either bleached or unbleached, as many 
of the New Zealand exhibits demonstrated. But of ,·astly 
more importance than these are the wonderfully firm a.nd 
tenacious ropes, cords, twine, and the like that a.re prepa.red 
therefrom. Phormium tenax is cultivated in New Zealand, 
Australia, the East and 'Vest Indies, tIlt' Mauritius, Reunion, 
and Natal ; and quite recently its introduction into the south 
of Europe has been attempted, though with indifferent suc­
cess, 
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Preeautlonll In Calle oj' Plre. 

An excellent sot of rules for guidance for the prevention 
of and in case of fire, by Dr, Hall, may be briefly summarized 
as follows : 

Keep all doors and windows of the structure closed until the 
firemen come ; put a wet cloth oyer the mouth and get down 
on allfours in a smoky room ; open the upper part of t.he 
window to get the smoke out ; if in a theat.er, keep cool ; de. 
scend ladders with a regular step t.o prevent vibration. If 
kerosene just purchased can be made to burn in a saucer by 
igniting with a match, throw it away. Put wirework over 
gaslights in show windows j sJ1rinkle sand instead of saw 
dust on floors of oil stores j keep shavings and kindling wood 
away from steam boilers, and greasy rags from lofts, cup_ 
boards, hoxes, etc. ; see that all stove pipes enter well in the 
chimney, and that all lights and fires are out before retirin� 
or leaving place of business ; keep matches in metal or 
earthen vessels, and out of t.he reach of children ; and provide 
a piece of stout rope, long enough to reach the ground, in 
every chamber. Neither admit any one if the house be on 
fire, except police, firemen, or known neighbors ; nor swing 
lighted gas brackets against the wall ; nor leave small 
children in a room where there are matches or an open fire ; 
nor deposit ashes in It. wooden box or on the floor ; nor use II 
light in exa.mining the gas meter. Never leave clothes near 
the fireplace to dry ; nor smoke or read in bed by candle or 
lamp light ; nor put kindling wood to dry on top of the stove ; 
nor take a light into a. closet nor pour out liquor ne&r an 
open light ; nor keep burning or other inflammable fluids in 
rooms where there is a fire; nor allow smoking about barns 
or wa.rehouses. 

• •  

In " butting " or meeting br.It.s, the crossings of thf! lacings 
should hp on thp outRide. 
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DECISIOIIS OF THE COURTS. 

United States Circuit Court.--Dlstrict or MaSMachu-

8etts. 

PATENT INST.\XTANEOl:S GLGE.-THE )lILLlGAN AND HIGGD{B GLL'lI:. 
CO)lP..\.XY VII. GEORGE t'PTON. 

lIn equlty.-Dcclded October 6, lSi4. ' 
Tile plaintiffs In tbls clise IIrc the assignees of Emerson Goddard's patent, 

O(�}h�'t\�'patentee claimed In that patent Is "instantaneoull glue," In wlllc!l 
claim he especially includes gelatinous or glutinous substances called glue, 
produced by the r.rocess of dlsintegrational ftne cutting akin to rasping, by 
whiCh the partie es are made thin, scale· like, curling, lind are thoroughly 
fractured, 80 that they form II loose, Incompact mass, readUy permeable to 
aud solvent In hot water. • 

Jtitutifit 
SHUTTLE.-J. H.  Le lloyne, Boston, Mass. 
SKATE.-J. L. Plimpton (of New York city), London, En�lan(\. 
SORTING NAILS.-J. Coyne, Plttshurgh, Pa. 
SPRING MOTOR.-N . . Jenklns, New Hal'en, Conn. 
STEAM ENGINE.-W. B. Reaney, Philadelphia, Pu. 
SI:RFACING TEXTILE }<'.!.nRTCs.-'Y. Bell, New York city. 
SL'SPENDER.-J. W. Wattles, Massachusetts. 
TElfPERING STRBL AND IRON.-J. F. Simonds ft al., :Fltchburg, )las�. 
TRANSMITTING ROTARY MOTION, ETC.-lo'. H. Simpson, South Wlndham,Ct. 
TREATING HYDROCABBONS.-G. H. Smith to! :Xew York city), London, 

England, ee al, 

�tttllt �llttri(UU Ullll 

[JANUARY 23, 1875. 

Improved Forming Block. Cor Fur Goods. 

Jefia Popo\its, New York city.-The object of this invention is to 
stretch the waist and back parts of fur garments, so tl8 to impart an 
enlarged and rounded shape to the same without cutting and sewing 

I up the parts. It is a fonning block, of pyramidal shape, resting on 
its largest Side, and having trapezoidal top and bottom sides, and 
triangular connecting sides of steeper inclination. The fur is 
stretched in wet state oycr the body of the block, and retained 
thereon by suitable fastening straps until completely dried. 

Improved Earth .\ u&,er. 

Respondent denies the charge of Infringement, and sets up se\'cl'ai othe)' , 
defenses upon the merits, as follows : 1. That the original patent was not. the r��f({ !��J;g� ;�r:f�W;�����'ed� �� "(�:; �:l��\��d

l
��iee��t::e

n�'tf��Vt��d�:�� Improved Combined C)'Under and Sectional Boller 
Invention a6 wa6 the original patent .  2. That the alleged tmpro\'cment wa6 John F. Taylor, Charleston, S. C,-The object of this invention not, at the date of the assumed Invention thereof, the proyer subJcct of tn· is to provide a steam boiler in which the advan+"""'s of a cylinder 

John Pickle, Kosciusko, Miss.-This invention relates to lin eurth 
borer, that cuts and lifts the earth readlly from the bore hole ; and 
it consists of a hollow cylindrical body, provided at its inner circum­
ference with projecting and adjustable sidO-cutting blades, togcther 
with Intermediate blades twisted toward the center, to fonn a dia_ 
metrical connection with the side cutter�" for cutting and lifting. 

vention, nor a novelty propcr to be secured by the grant 0 valid lettera pat, ...ue .... 
ent. S. That the allejZed In\'cntlon, before the allejZed makln� or dl6covery boiler are retained, while the objections to it arising from the waste 

Improved MetaUi(· Shutter. 

��Ie:;.,O:S ������d'����������afY����::I��1 ���
so

s�1e��'tA�
d 

:o�t� 
a
t�Se';:fn of heat are obviated. It consists in combining a wrought:lron cyliu-

mentioned. 4. That neither the patentee nor the COllljlalnant c,'er used ur der boiler with a cast iron sectional boiler, which latter encompasses 
Fishel" F. Fletcher, Sioux City, Iowa.-This invention contemplateI' 

the manufacture of a single sheet shutter, paneled and braced so as 
to po",sess the necessury strength with only a weight of about 
twenty-five pounds. .\. continuous sheet is reinforced on tho mar­
gin or edges by dveted ships, and braced in the middle by a nlised 
panel. 

employed the process or tile mechanical instrumenta lUes, or the mode of h ,. d , h uperatlon described In the specification. � t e cy III er n t e place of the masonry, and utilizes a great deal of 
�::fh�� �el�fic�I!��rgiwnded patents can Ile Impeached In suits upon them the waste heat by heating the feed water, which is first admitted to 

for fraud In obtaining them. the sectional boiler, the draft from the furnace being so directed 
The gl'antlng of a reissue Is conclusive to itsyalldlty, unless It appears from among the portions of the sectional boiler as to secure the ,.,'Teatest a cumparlson of the papers that the Invention Is not the same with the one Journal Bearing Jor cyllnderH of ClIromatlc Prlntln,t:" urlglnullypatented, ur that the Commissioner has exceeded his authortty In possible effective power of the fuel. 

PreHSel!l. g
��!I���l�lalnant'8 orlJl:lnal patent claimed glue reduced to minute shavings Improved A.utomatic Signal Telegrapll. 
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t��o���: Joseph W. Kates, Richmond, Va,-The object of this Im"ention is lilie GRiffe, Paris, I<'rance.-This invention cOIl�i>'t� in the adjust-
and machine, and claimed the product. l't was held \'alld although It also to provide an automatic signal telegraph, to be used In hotels, public ment of the engraved cylinders with reference to the presser roller, 
contained amendments evidently Intended to coycrglue reduced to fine partl· departments, large business estahlishments, etc., which shall trans- for the purpose of securing accurate registration of the different 
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frir a manufacture, Itls essential that Invention mit to a central supply station the most frequently recurring wants colors. The journal of the engraved cylinder is adjul'tcd horizon­

or discovery must have been I;!xerclsed In producing It. It I� not enough. that of the establishment, and the operation of which shall be so simpli- tally to the presser roller through a set. screw, tmd is adjusted verti· 
It +!l
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���C�Clng an article of bUI� to minute fralOUent6, tied as to be adapted to the ordinary intelligence of persons unskilled tically by like means, the pivoted bearing of the journal preventinK 

when It Is not improved by adding 80me new Ingredient, or by subtracting in telegraphy. It consists in M, series of non-conducting perforated the change in its vertical adjustment from necc;<sitatingllny change o�eoi�ri-iiri�
e
t'ed glue, or glue r('duced to ftne particles, does not dlft'el' lu Its tapes, each perforated to represent its peculiar want. Said tapes are in its lateral tl.djustment, as the pressure of the set screw. is ah,,:ay>, 

qURm�tsZPs�e�a�rt.�I��st:�d a patent for it Is yold. wound around a grooved drum which is on the same shaft with the transmItted du:ct to the ;I?urnal, whether the hittcr be 1Il a 
,
nght 

I Walter Curtis, F,8Q., fol' complainant. mainspring of a clock gearing, the said dock gearing, drum, and Une 01' oth�l"Wlse. �� cushIOn renders the preS8urc of the cyhnder 
G. L. RobertK, Esq., for ddendant . 1  tapes being 80 relatively arranged that a withdrawal of the tapes I always elastIC amI umfol1ll. 

, wInds up the spring of the clock gearIng ; and the reaction or retro- Improved Envelope. 

IlEW BOOKS AIID PU1!LICATIOIIS. 

OUTLINES OF PROXIMATE ORGANIC ANALYSIS, for the Identification 
Separation, and Quantitative Determination of Organic Com­
pounds. By Albcrt D. Prescott, Professor of Organic and 
.Applied Chem:\stry :ln the Univcrsity of Mich:\gan. :Sew York : 
D. Von Nostrand, 23 Murray and 2';' ·Warren ;!treets. 

The author uf this work points out, with much trllth, that the I'IIpldly ex­
tending' list of known organic compotlnd� gl"l;!s grl;!at Importance to the 
dl;!\'eloplllent of umdytkal sclence, ,which has for many years been sorely 
taxed to tlnd nleans of separatln� the constituent parts of the products of 
mudern dl�coyel'Y, lind of Identifying them by their reactions and othcr char­
acteristic Indlcatluns . The book III 8 compendious, well arrangcd tTeatisl;!, 
the definItions and In�t!'uctlons helng �Ingularly cll;!ar and concise . 
SHEEP : THEIn HISTORY, MANAGEMENT, DISEASES, A...'H) NATIONAL 

VALUE ; with Remarks on the Tran�it of Stock. By William 
Read, Wool DrokeI'. Edinburgh, Scotland : ,VilUam P. Nimmo 

ThIs IIttlc book, written to wake up the British wool grower to the Import� 
flnce of cultivating and extcndlng hl� Important Industry, contaln� much val· 
uable Information on sheep and the ral�lng of the useful aulmals for meat 
flS well as for wool. It may bc studlcd with advuntajZc by OUI' farmers, and 
read with Interest by lovers of natural blstory. 
PHILOSOPHIC REVIEWS. fly Lawrence S. Benflon, Author of " Ben­

son's Geometry " and other work$. Price $1.2;" New York 
city ; J. S. llurnton, 149 Grand street. 

The first of these I;!saays Is entitled ., Darwin Allswered, 01' Evolution 11 
)lytb, " and In It thl;! author launches thunderbo!tsagalnst •• those who deny a 
Creator," thus making the "ery common error that tile theory of develop­
ment attempts to get rid of 8. First Cause. The second essay Is a refreshing 
�peelmcn of the circle squarer's art. He holds that the area of a circle Is 
cxactly three tlllles tile square of the radlu!l; and the well known fact that a 
polygon equal to 3R� can be drawn In a circle, and leave a large fraction over, 
produces no etIect upon Ills faith. After this, we can hardly RUppOSC that the 
letter on mensuration by weight, published on another page of thlR lasue, wll 
�lIecced In converting our author tu a belief In truth 116 It Is arrived at by 
Inductl\'e reasoning. 
THE TRANSMISSION 01-' SOUND BY THE .-\'I"MOSPHERE, Dy John 

l'yndall, P.R.S. Also GIGANTIC CUTTLE FrSH, by W. Saville 
Kent, P.Z.S. Price 25 cents. Doston, Mass. : Estes & Laurlat, 
U3 Washington street. 

grade motion of said spring, when the tnpes are released, winds up Thomas H. llomur, Spartunburgh,R C.-This envelope is made with 
the said tapes upon the drum, and sends the line current through the two folding sides, one of which is pasted down to Harrow flaps after 
perforation In the tapes by means of conducting rollers, between they are turned inward on a central portion, thus forming a pocket 
which the said tapes pass. for the letter, leaving one of the end flaps reudy to be turned over 

Improved Washing Machine. on one side, upon which is written or printed the .name and address 
John S. Shrawder, Fain1ew, Pa.-·This invention consists in a I'e- I of �he sender of the letter . . 'Vh�n t�e enycl?pe IS rctu .. rned to the 

cIprocating washbox having front and reur ribs, and reversely Wl1t.er, the addressed p0l1IOn
. 

WIth It ... flap I" torll on, which �till 
tehed id bb . 'dl tta hed th t It bl th rdi leaves a perfect envelope, havmgthe numeund address of the Wl'ltel no S e ru ers ngl y a  c e� 0, ena es e 0 - plainly written or printed on the outside. nary washing to be done with unusual faCIlIty, while its work is very 

thorough and etrecth·e. Improved Fare Box. 

Improved (�OUOIl Scraper. Patrick J. Stokes,New Yorkcity.-The opening and dosing mcchan-
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ing the cutting edge come to a point at the middle of front, and form turned in order to make hole� in them COl'l'l';;pond in position with 
an angle with the sloping upper and lower edges; also in the arrange- the holes in the coycr. A ilpring fastencd to thc l'over has a hook 
ment of the scraper with rcspect to the plow, so that what the former at it!>- end, which preyentiJ the nwn'ment of thc pieces until a wedge 
shayes from the sides of the row will be transferred to the share and which is ph'?ted to the cm'er is pushed down to force the sprin� out­
moldboard tUrned with the fun'Ow f-Ilice and discharged into the ward. This IS done wh:n the coyer is dosed down fln.d placed III the 

Iddl ' b  t th ' case, so that eatche!-l will engagc with and hUll t.he pIeces and open m e space e ween e rows. i the aperture". "'hen the box is withdrawn, the pieces are turned 
Improved .\'ntl-Frit·tlon Metal. I in the oPPO!:!ite direction to dose the apertul"(''', 

Jeremiah K. GillIe, Rochester, N. Y., assignor to himself and Jo-
Improved, SUdln'" Stein Valve. seph B. Champion, New York ctty.-This :ls an .improved anti-fric- I ... 

tion metnl for' journal boxes and other bearings whIch, it i$ claimed, ,Tnbez Stone, Waterford, N. Y., assignor to Georgc " •. };dd,v, :,;tllllt' 
will not heat from friction, and will take a high polish. The invcn_ plaee.-Upon one sIde of the upper part of thl! nlln' "tem are formed 

rack teeth, into which mesh the teeth (If u. pinion. The shaft of the tlon is prepared of zinc, tin, antimony,glass, slaked lime, and borax._ pinion works in bearings in a chamber which is fonned upon the The entire journal box iiJ made from the alloy. The inventor sub upper end of an arm, upon the lowor enll of which is formed a eol­mits reports of United States naval engineers detailing extended lar, which passes around a neck formed upon the upper part. of Il tests, which show that the use of the metal tend!! largely to reduce 
friction as well as to save oil. cap, just below the stuffing box. This eonstruetion allows tho stem 

Improved Ore Separator. 

Denjamin 1<'. Day, of Tamaqua, Pa.-This invention relate.,: to 
machines t'or separating coal from slate, and ore from other mate­
rials, when there is a difference In tbe specific gra,1ty ; and consists 
In exposing the coal or ores to the action of an ascendIng current of 
water moving with sufficient velocity to ctUTY forward the coal or 
lighter material while the slate or ores of greater specific gravity 
pass down through the column of water. In this manner the deHircd 
separation is automatically and completely effected. 

('humber and collar to beturued fl'eC'ly in any direction to bring the 
handle attached tothc shuft of the pinion into lIny deflired po"ition 
to avoid obstruction", or to ('nable it to bl' eOllyoniently l'Ctwhod by 
the engineer. 

Iinproved Necktie Plate. 

Side Bar and End Spring Connection Cor Vehicle",. 

Ephraim Soper, Brooklyn, E. D., N. Y.-This Is a tiexible coupling, ng and exhaustive description of tile uCtoPIll! Rpccles, whose appearance and of leather or other substance, arranged in the fonn of a strap, ('haracterlstlc8 lIave lately cxclted tllc 11I\('re�T and someTimes the horror ot attached to the bar and loopt.>d around the bolt of a clip attached to ()ur readers. a f-Ipling for coupling the side bar to the spring. The torsion caused 
HEPORT OF THEPnOPOSED ENLARGE.MENTOl'THE )10r..'TREAL WATER by the lengthening or shortening of the spring will thus be cxpeuded 

The fll'gt of these essays Is well known to our readers, having heen already 
erltlcl�ed and commented on In our columns. The second paper Is an Intere8t-

MU11in Dreunan, Drooklyn, N, Y.-Tltis is a littlc frame haying 
three vertical pamllel looping holes, and one horizontal opening at 
right angles to and below tho others, for forming various bow�, 
knots, and ties of scarfs for ne('k wear. Therc are sloti! adapted for 
uttacbing the frame to a belt, to be worn IlS a buckle, and it is 1)1'0-
vided with a pin for fugtcning' it to thc dre!:!�. 

Improved Lamp 4:'hlnllley. 

Thomas W. Parker, r.riggsviIle, Ill.-I<Aieh of the longitudinal 
hal\'es of a glass lamp chimney is provided wit.h correspondingllotches 
In one of the adjaccntedgefl. .\. :opting clamp having a lug is adapteli 
to fit into said 810ts. Expanf-lion of the chimlle.v from heat is thu;; 
permitted, and yet iU! parts arc hcld fh1nly together, and lengthwise 
movement of one on the other is pre,'entell. 

WonKS, with u History of the Works up to the Present Date, on the tlexible coupling, and the bars will be free to work without 
Dy Louis Le Sage, Superintendent. With PhotographiC Illus- being exposed to the torsion to which they are subject whpn clipped 
tratlons, Maps, and Plans, Montreal, P. Q. : J. Starke & Co., St. directly to the splings, as in the common way. 
Fran�'Ois Xavier street. Improved Step Laddel'. 

'1'111816 an elabonate account of 1I0me of thl;! most Imllortant arrangemcnts Orange M. sweet, Forestville, N. Y.-In this ladder the standurd is 
or water supply eyer organized on this continenl. Tile writer cstlmates tllat, adjusted to the main body of the ladder by lL hinged brace, which n nine years' tlmc, a dally 8npply of 16,!XXJ,00J gallons will be needcd ; and he slides by a pivoted sleeye with fastening clamp screw along a guide describes a plan, financial as well as practical, by which this Iluantity cau be rod connecting two middle steps, TillS renders the ladder light and obtained. I ctlsHy adjusted, while sufficiently strong. 

I Improved Feed Bag Cor Horses. 
Inventions Patented In England by Americans. 'rtlOmas Medley, New York eity.-Thisis a horse's feed or nose bag 

(Compiled from the Commissioners of Patents' Journal . made of coarse horsehair, twisted into strands and woven into a 
I reticulated cloth. Dy the construction, the meshes of the cloth are From December 1 to Decemller 11, 1814, Inclusl"l;!. 

BA.LlC BAND Tnc.-R. Terrell, New Orleans, La. 
BORum UrN BARRELS.-J. L. Kerr, .\lleghany, Pa. 
fiL'TTON HOLE SEWING MA.CIHNE.-J. McCloskey, New York city. 
{;Al!.H\JRETTICR.-J . 1<'. Lockwood et al.,::it. Louts, Mo. 
CARRIAGE SPRING.-F. H .  Simpson, South Windham. Conn. 
CLIPPING HORSES, ETC.-J. H. Small, Buffalo, N. Y. 
COXDENSER.-E. O. BrInkerhoff, New Yoz-k city. 
CONDENSl!W MHTAL, ETC.-J. B. Tar!', Fairhaven, ;\Ias:;. 
COOK STOVE .AND FI:RNACJ::.-T. J. Whitehead South Paris, )lc . 
DISTILLATION .-R. C. Brooks et al., 8an Francisco, Cal. 
[)K.�WING COMPASS.-W. Smith, Boston, Mass. 
DRAWING IMPLElfEXT.-W. Smith, Boston, Mu8s. 
FEATHER DL·STER.-A. D. Grl�wold, New York city. 
FIR:!!: EXTINGL'ISHER.-H. S. Parmelee, New HaYen, Conn. 
FURNA.CE GRATE, ETC.-S. L. W!egand, Philadelphia, Fa. 
GOVERNOR.-A. R. Klein, New JeJ'ticy. 
GOVERNOR.-J. Judson et al., Roehester, N. 1.' . 
iRON AND STEEL.-C. I. Eames, N. Y. ellY. 
K;,;lTTING �[ACHINERY .-E. Tll'l'any, Bennington, Vl. 
LAXP.-R. Hitchcock et ai., Watertown, N. Y. 
LAMP WICJiO:.-H. Halvorson, CambrIdge, )111.88. 
)fAKING ICE, ETC.-J. l1. Beath, San Francillco, Cal. 
:\lETAL TUlJING, ETO.-G. J. Brooks, Brattleboro', vt. 
PORTABLE FORGIC.-W. P. Kellogg, Troy, N.Y. 
PROTECTION FOR FUIlI:., ETC.-J. A .  Coleman, Providence, R. 1. 
RAILWAY COUPLING.-C. L. Horack, New York city. 
RAlLWAY WHEEL.-R. N. Allen, Hudson, N. y, 
REAPER AND MOWER.-W. A. Wood, Hoosick Falls, N. Y. 
REFRIGlCRATOR.-J. J. Bate, Brooklyn, N, Y. 
SACK SEWING MACHINE.-A. J. Gove, San FrancIsco, Cal. 
SAOK SEWING MACHINE.-H . P. Garland et al., San Francisco, Cal 
SRAFT COUPLI!m.-S. Stuart,NeW York city. 

I of such a size as to allow air and the dust from the grain to pass 
through readily, while the b'TRln itself wHl be held securely. 

Improved Straw Cutter. 

William Doyce, Lowell, Mich.-The hood is h:lnged to a lid, which 
is fastened to the long pivoted arms. The hood folds forward, and 
the lid folds to the rear with the hood, leaving the entire top of 
the cutter exposed, so that the front parts may be conveniently 
reached for repairing, and the feed inspected at any period of the 
cutting process. 

Improved Tether. 

Morgan & McAfee, Talbotton, Ga.-This invention consists of 1\ 
long elastic pole with a hitching line attached to the small end, the 
pole being attached by a crotch at the butt. A suspending wire is 
attached thereto, and another is secured a short distance aboye to a 
strong stake driven in the ground, so that it projects upward and 
outward from the stake, and at the sa.me time revolves around the 
stake In such manner 88 to fonn an efficient mode of fastenIng stock 
to a center, around which they may graze without twisting the rope 
or becoming entangled in it. 

Improved Chuek. 

George R. Stetson, N0W Bedford, Mass.-In this improved Chuck, 
the radial guide ways for the jaws are extended longitudlnally 
through the solid body portion parallel with the axis, and drivers are 
arrang0d therein for working the jaws. Said drivers are connected 
with the jaws by a flange on the side of one in a radial groove in the 
side of the other, so as to allow of radial motion to the ;laws at the 
same time that they are moved longitudinally. Theyare also geared 
by screw threads on the outer edge and threads upon the :Inside of a 
ring turning upon the body of the chuck, to be moved forward and 
backward for driving the jaws. 

Improved Ma!!lblng' PrOceH/ij ,"or Brewerlet;. 

John C. G. HUpfel, Now York clty.-Thls i,.:; an improved mashing 
llroCess for breweries, consisting in the Ulhnixture to the common 
bruised malt of a suitable quantity of finely ground and bolted malt, 
to be mashed therewith for the IHU'jJO"C of impulting a stronger 
malt taste in the beer produced, without Interfering with the draw_ 
ing-off of the worts from the mash tub. 

Improved Manufacture oC Striping Brusltel!l. 

Tbomas J. Elder, Lanark, IIl.-This invention comlistg in making 
the handles of the brush of two pieccs of wood, which clamp the 
hair, and are held together by menns of gluc. 'Vide pieces of thin 
wood are used with the gnl.in running in the same direction with the 
strands of hair, so tbat, when de:iired, the wide pieces maybe broken 
into a number of smaller t!ections, fOl1ning brushes of less width 
adapted to the different styles of work. 

Improved Ore KOBStlU&, I<'ul'naee. 

}o;rnst Heiligendorfer, Belmont, Xev.-'fhe ground orc is fcd 
through a hopper into a heater, through which it is gradually trans­
fen'ed by a screw, while a furnacc is heating it. HaYing alTived on 
a sicve, the ore is quickly spread oyer the surface thereof, so as to 
cause it.-. partfcl{'� to be subdivided in passing through the reticula­
tions. The particles thus pass down from the sieye in numerous lit­
tle streams, so that the hot gases act readily on all sides of each par­
ticle. 

Improved Cutting Apparatus JOI' Harvesterto. 

Charles K. Myers, Pekin, Ill.-All arm having a crosshead and 
bent end is secured to the under side of the sickle bar. !talso pa�ses 
through and works In a long notch in the upper side of the mlddle 
part of the finger bar. In the turned-down rear part of this arm is 
fonned a square hole to l-e<.-eive the head of another bar, by which 
the sickle bar is driven. The sides of the head of the driving bar 
are rounded off, so that the said head may tit snugly in the square 
mortise of the arm, at whatever angle the said driving rod may he. 

Improved Horse Hay Hake. 

Amos W. Coates, Alliance, D.-This inYention consists in pivoting 
a foot lever over a front-closed and rear-open box, so as to ena.ble 
the usual toggles to bc easily operated by the driver without stoop­
ing or changing his position. This construction enables the opera­
tor to run the teeth of the rake high or low, according to the even­
ness or unevenness of the ground in different parts of the same 
field. 
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The Charae for I1Jseriion under th� head is $1 a Line. 

Agricultural Implements, Farm Machinery,Seeds, 
Fertlllz('rs. R. H. Allen & Co., 18\J & 191 Water St . .  X.Y. 

Can·ing Machines Wanted-Those of Philipp 
lIaUf�k <I.; Anurew )letzjI,"er, or any othel' make. PartieR 
will pleaRc �end price 11M tu I. N. Choyn�kl, SlIn 'FI'an­
('\sco, Cal. 

For Small Boat Engines and nOilers, Wheels, &c., 
IlddreSR 'YllIlam J. Sanderson, Syracuse, X .  Y. 

Protect Your Houses-Champion Burglar Alarm 
co .• Xo. 40 'Yest IHth St., New York. Send for circular. 

Agent..;; Wanted for the Novelty Paper File. Sam­
plf' 30 cellt�. Address ::>rovclty P. F., Boonton, N. J. 

Village Property on the Hudson, to exchange for 
Foundry !lnd )Iaclllnc Buslne�R. Xo agrIcultural works 
wanted. Address Cornish & CoolI:don, 1.5 Broadway,X. Y. 

J. T. Strain, Hannibal Post, Monroe County, Ohio, 
wll\he� to purchaije a lathe for turning oars. 

" Book_Keeping Simplified." The whole system 
in a few page�. Cloth, $1. Hoards, '5 cents. Sent post­
paid. D. B. Waggener&: Co. , 42-1 Walnut St., Phlladelphla, 
Pa., Publishers II Waggener's Trial-Balance Book." 

'Vunted. by Manufactory of Steam Engines and 
Rtandard Articles, ,2O,OCO. Address .John. 180'2 Olire St., 
st. Louis, :Mo. 

Second Hand Machinist's Tools for Rale, Cheap. 
D. Frlabie &: Co., Xew Haren, Conn. 

Glass Stainer'!! Materials�Fluoric Acid, Enamel 
Colors, Metallic Oxides, &:e. L. Fcuchtwanger &: Co . •  

1�1 Fulton Street, New York. 

Wanted�A Practical Machinist as FOr€man of a 
�hop near ).few York. employing about twenty men. 
�Inst be thoroughly familiar with Hteam Engines and 
Boilers, and a good drauJl:hteman. Address R., Scientific 
Amerll'lln OfHce, with particular" of residence, age, reter­
�n("el\, where last employed, salary expected. No atten­
tiun will be paid to (,ommunlcatlona that do not comply 
with allore requirements. 

Hand Fire Engines, Lift and Force Pumps for fire 
and all other purposes. Addres� Rumsey &: Co., Seneca 
Fallll, N. Y.,  l'. R. A. 

Millstone Dregging Diamond Machines-Simple, 
cj'fectire, economical and durable, giving unlrersal satls­
:Ietion. J. Dickinson , b4 Nassau St., New ¥ork. 

Metallic Pattern Letters and Figures, to put on 
patterns of castings, all �lze9.H. W.Knlgllt,8eneell Fal1e.N. 

Artesian 'Yell Driller-Best of referencftl, when 
required. Z. Hopkins, Fort Wayne, Ind. 

Partners Wanted-More working capital needed. 
Grounds, Shopa, Tools, and Machinery, all In good work­
Ing order. A rare chance for parties desirous of engaging 
In the manufacturing bu�iness. Correspondence solicited. 
Address D. "Whltlng, Aahlllnd, Ohio. 

Sheet Metal Drawing Pressc!;-J<'or the best and 
cheapest, llddress The Baltlmor� Sheet Metal MlIoehlne 
Company, Baltimore, :\hl. 

Spinning Rings of a Superior Quality-Whitins­
\'lIIe Spinning Ring Co., WhltlnS" llle, Mass. Send for 
sample and price list. 

Mining, WreCking, Pumping. Drainagc, or Irriga­
tIng Machinery, for sale or rent. See lldverttaemflnt. An· 
�[rcw.�' Patent, Inside page. 

Faught·s Patent Hound Braided Belting-The 
Best thln� out-:\fanufactlu'ed only hy C. W. Amy, ;KIt & 
;\00 Cherry St., Phlladelphilio. Pa. l'\end for Clrcuhlr. 

For Sale�One " Cottrell & nabcock" Water 
Wheel Regulator. Also, one " Harrlaon' s "  121n. Porta_ 
tahle Corn Mill-all In 1Z00d or<!('r-hr'D. '\i-t11nr Brown 
&- Co., :FI�her\'llle, X .  H. 

., J<'airy " Electric Engines, with battery com­
plete, $6; without battery, $1. Electro-?rfagnetlc Manu­
facturing Co., 86 Broad St . -·P .O. Box 18().i, New York. 

Price only $3.50.-The Tom Thumb Electric 
Telegrllph. A compact working Telegra.ph APPllra.tU8, 
for sending messages, making ma,gneta, the electriC light, 
ghlng alarms, and various other purposes. Can be put In 
opera.tion by any llld. Includea battery, key, and wires. 
Ncatly pllocked and sent to lIoll parts of the world on receipt 
of price. F. C. Beach &: Co., 263 Broadway, New York. 

Cast Iron Sinks, Wash Stands, Drain Pipe, and 
Sewer traps. Send tor Price List. Bailey, Farrell &: Co., 
PIttsburgh, Pa. 

Pratt's Liquid Paint Dryer and White Japan sur­
passes the English Patent Dryers and Brown Japan In 
color, quality, and prIce. Scnd for descriptive circular to 
A. W. Pra.tt &: Co., 53 Fulton Street, New York. 

For Solid Wrougbt-iron Beams, etc., see adver­
tls('ment. Address Union Iron�lIlls, Pittsburgh, Pa., for 
lithograph, &c. 

Many New England Manufactories have Gas 
Works, which \!ght them at one fourth the cost of coal 
gas. For particulars, addrcss Providence Steam and Gas 
Pipe Co., Providence, U. l. 

Hotchkigg Air Spring Forge Hammer, best in the 
market. Prices low. D. Frlshie &: Co., New Haven, Ct. 

For Solid Emery Wheels and Machinery, send to 
the Union Stone :;0., Boston, Mass., for circular. 

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

For the best Portable Engine in the WOrld, address 
Baxter Stea.m Engine Co., IS Park Place, New York . 

All Fruit-can Tools, Ferracute, Bridgeton, N. J. 
Hydraulic Pr�es and Jacks, new and second 

hand. Lathes aud Machinery for Polishing and BufHng 
Metals. E. Lyon. 470 Grand Street, Ncw York. 

Brown's Coalyard Quarry and Contractor's Appa­
ratus for hoisting and conyeylng materials by Iron cable. 
W. D. Andrews &: Bro., 414 '''ater St., New York. 

For Surface Planers, small size, and for Box 
Corner Grooving Machines, send to A. Da"la, Lowell, 
:\Iass. 

The " Scientific American " Office, New York, is 
fitted with thc MIniature Electric Telegraph. By touching 
little buttons on the desks of the managera,slgnals are sent 
to persons In the yarlous departments of the establish­
ment. Cheap and eRective. Splendid for shops, offices, 
dwellings. Worka for any distance. Price $6, with good 
Battery. }<'. C. Beach &: Co., 263 Broadway, New York, 
:Make-rs. Send for free Illustrated Catalogue. 

Temples and OUcans. Draper, Hopedale, Mass. 

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

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

Portable Engines, new and rebuilt 2d hand, a 
specialty. Englnes,Bollers,Pumps, andMachlnlst'sTools. 
I. H. Sheannan, 45 Cortlandt St., New York. 

Engines and Boilers a Specialty-lst class : new 
patterns; late patents; reduced p:r1ces. Plain and Cut·ot! 
Hor'l and Vert'l Engines; Hoisting Engines ;  the celebra.· 
ted Ames' Portable Engines; Boilers of all kinds; Climax 
Turbine ; and tbe best Saw Millin the market. Large 
stuck always on band. Hampson, Wbltehlll & Co" 3!! 
Cortlandt St., New York. Works at Newburgh, N. Y. 

J citutifit jmttitau. 59 
Buy Boult's Paneling, Moulding, and Dove-tailing 

Machine. Send for circular and sample of work. B. C. 
Mach'y Co., Battle Creek, MiCh . •  Box 227. 

SmaJi ToolS and Gear Wbeels for Models. List 
(r('e. Goodnow &: Wlghtmlloll, 23 Cornhlll, Boston, Mas8. 

E. will find details of the process of trans· 
ferring engravings to glass on p. 298, vol. 31.�J. R. 
M. will find a rule for calculating speeds of pulleys 
on pp. 26, 13, yol. 25.-L. K. Y. can make a copper 
dip by the process described on p. 90, vol. 31.-G. 
H. B. will find formulre for calculating the horse 
power of an engine on p. 16, vol. 29, and p. 54, vol. 
30. For a process for making ether, see p. 34, vol. 
31.-T. F. S. can calculate the supply of water 
through his pipes at any given head by the formu­
Ire given on p. 41'1, vol. 29.-A. M. can refine rosin on 
by the process given on p. 266, vol. 31.-C. H. F. can 
remove inkstruns from woolen fabrics by themeth­
od described on p. 139, vol. 29.-A. S. T. can temper 
tools for cutting granite by the proC€'Ss given on 
p. 202, voI.31.�W. H. will find a good recipe for mu­
cilage on p. 202, vol. 31.-A. M.and H.A. do not send 
sufficlent data.-G-. H., J. F. S., and many others 
should refer to p. 48, vol. 29, as to friction of water 
in pipes.-C. F. S. will tind directions for making 
ruhber stamps on p. l!){i, vol. 31.-G. D. F. will find 
a method of softening paint brushes on p. 7fi, vol. 
28. The manufacture of plaster of Paris from 
gypsum is described on p. 399, vol. 29.-C. A. S. will 
find the details of engineers' pay in the navy on p. 
394, vol. 31.-J. W. will find how to tl...<lCertain the ra­
dius of an arc, when chord and hight are known, 
by viUj-ing the formula given on p. 139, vol. 31.­
C. A. H. will find directions for making molds for 
small castings on p. 2tXi, vol. 24.-J. D. can ascertain 
the lifting power of hydrogen by referrlngto p. ';4, 
vol. 31, and can calculate accordingly for Other gas­
e!l.-G. F. L. will tInd thc r€clpe for a hair !;timu­
lant on p. 363, vol. 31. 

(1) c. C. K asks : "Which has the most 
strength, a � inch bar of iron with a % inch hole 
in it, or u solid bar of JJ;i inch iron ? A. The solid 
bar. 

(2) (j. H. B. asks: 1. Are cannon ever 
molded of wrought iron, SO as to retain their mal­
leability ? A. No. :t. 1>1 wrought iron everTOn in­
to molds � A. No. 

(3) V. L. 'V. askt; : If an engine will do 
less work with 40 Ibs. of steam, will it be bett.er to 
carry just. 40 lbs., or would it be better to let it go 
up to ahout flO or 55 Ibs.,in order to have dry steam? 
A. If the steam of a higher pressure is wirl?drawn 
down to, ID lbs., it is better to carry only the IJltter 
pressure ; but in an engine with an automatic cut­
off, the higher pressurn would be the best. 

(4) E. C. H. ask s :  'Vhat becomes of the 
exhlmst steam when an engine running at full 
speed is reversed? Does not the engine pump air 
into the boiler? A. No. 

Is it at all probable that, during the great conHa-. 
gration of Chicago, providing the wind was favor­
able, that the smoke or scent of fire would be ob­
served in the vicinity of Philadelphia ? A. No. 

Is the 1,001 foot tower all a hoax, or is to be erect­
ed for the Centennial � A. AddreSR the designers. 

What kind of joint should be used to close the 
blow-off port of a boiler by a cap, so to make the 
most serviceable and reliable joint � A. It is suffi­
cient to screw on the cap. 

(5) Z. says : I read in Gauot's " Physic:'!," p. 
390, that "as a gas is increased rta of its volume 
for each degree C., it follows that at a temperature 
of 2';3" C. the ,'olume of any gas, measured at zero, 
is doubled. In like manner, if the temperature of 
a given volume at zero wereiowered through 273", 
the contraction would be equal to the volume,that 
is, the volume would not exist." It appears to me 
that, if the volume is doubled for every 273° of 
heat, it would be reduced one half for the same 
number of degrees of cold. Thereforeat -2'13" the 
volumc would be !rij of what it would be measured 
at zero. At -273"x2 it would be about M.; at -273" 
X3 it would be 11I. If this be cOlTect, there appears 
to be no more reason for placing the zero of tem­
perature at �273" C. than at any other pOint in the 
scale. A. If the gas is heated 1" C.,itsvolume is in­
creased -rljp Similarly if it is cooled 1", its volume 
is decrcaged "d if; if cooled 2", the volume is de­
crca .. '�cd -g-h", and so on; !lO that on being cooled 273°, 
the volume is decreaged Hi· 

(6) c. F. O. Jr. says : ,A boiler whose dimen· 
sions are 9 feet long and 2 feet 6 inches diameter, 
with a steam dome 20 inches in diameter and 24 
inches high, the shell belng ·A inch thick, and the 
heads !rij inch thick : made of the very best C. H. 
No.1 Pennsylvania iron (except the sheets at the 
bottom half of the boiler and the back head,which 
are of Eureka or Sligo fire-box iron) is to be used 
for supplying a steam heating apparatus with 
steam at20 lbs. pressure. It jsto be tested to a hy_ 
drostatic pressure of 50 Ibs. to the square inch. Is 
not thls high pressure injurious, and will it not 
weaken the boiler materially? A. If the test is 
properly perfonned, by filling the boller with wa.­
ter and heating it, we do not think that any mate­
rial injury will result. 

(7) M. II. K. asks : What is the simplest 
mechanism which I can use to tum a light ma-. 
chine,very rapidly if pOSSible, using an air pressure 
from a fan? I would like to ha " e  the air enter at 
the ccnter and discharge at circumference,of the 
motor. A. Something on the plan of the Harker 
mill would no ctoubt serve the purpose. 

(8) O. C. P. Jr. asks : What is the cause of 
the thumping noise in engines? A. Probably wa­
ter in the cylinder and pipe. 

(9) \V. S. S. says : 1 .  I want to make a cyl. 
inder casting with ports about -h inch wide. 
What can I make the cores of SO that I can clean 
t.he ports out easily ? A. Of baked clay and sand. 

2. Would it do to make the patterns as for large 
cylinders? A. Yes. 3. Would ports -(u inch by l!rij 
inches be large enough for a cylinder 1� inches by 
3 inches ? A. Yes. 

(10) C. S. asks : I want to use 2 horse pow­
er; could I not get it from a 10 horse engine as 
cheaply a.<! I could from a 2 horse engine? A. In 
some cases, the large engine might be run as econ­
omically as the small one, but in general, no. 

What pay do locomotive engineers and.ttremen 
get? A. Engineers from $80 to $100 a month, fire­
men from $40 to $60. 

How is acid made out of WOOd, for setting the 
colors in cloth? A. It may be prepared by treat­
ing nutgalls with ether. 

(11) G B. asks : Does it make any differ· 
ence as to the safety of a bridge whether a train is 
run over it at the usual or at reduced speed ? A.It 
is safer to cross t.he bridge at a reduced rate of 
speed. 

(12) C. B. 'V. asks :  1.  What is meant bv a 
sniffing valve? A. A blow-through valve attached 
to an engine for the purpose of expelling the air. 
2. What is an equilibrium valve? A. It is a valve 
which can be moved without being affected by the 
pressur€ of the steam. a.What is a gridiron valve? 
A. A cut-off slide valve with several ports. 4. What. 
is multiple gearing? A. A trnin of gear wheels. 

(13) R. 0. B. asks : Is the odontograph ap· 
plicable to internal epicyclolds as well as to all 
otherfo:rms ? I have tried in vain to adapttt to the 
above-named gearing; and If it can be applied to 
wheels gearing internally, I want the process and 
also the mdil of a pair of wheels so gearing, so as 
to occupy a space 24.x16 inches and IX; pitch. A. 
The odontograph can bc used as you suggest. You 
will find an explanation of the method and a very 
good summary of the rules for proportioning wheels 
in the article on gearing in Appleton's (, Diction­
ary." 

(14) G. S.asks : How much will a brass tube 
expand in length when heated from the temper­
ature of cold water (as it comes from hydrants) to 
that of bOiling hot water, the tube being 1M inches 
in diameter and the bore 1 inch, and the tube being 
1 foot long ? How long a tube would be required 
to expand � inch in length ? A. It will expand 
about nllJ�1f of its original length. From this you 
can readily calculate the requisite length. 2. What 
hard metal expands most, and how long a tube of 
that metal expands ;S inch in length j' A. Zinc ex­
pands TllTI"o" of its orIginal length. 

(15) C. F. asks : Is there a rule by which I 
can ascertain the power exerted by a pump, say 
with three plungers of % inch rliameterand 4 inch­
es stroke, driYen at the rate of 50 strokes per min_ 
ute by a Ii inch belt? A. It must be detennined by 
experiment. 

(16) c. K. says: 1. I am making an engitw, 
to run a jeweler's lathe, of 1 inch bore and 1� inch­
es stroke. Will such a cylinder be large enough, 
and will Tl'6 inch be enough cushion ? A. The di­
mensions will answer very well. 2. At what point 
should !Iteam be ellt otri' A. Three fourths of the 
stroke. 

(17) X. A. J. asks : How can I ascertain the 
number of acres in a triangular piece of land? 
My method is to add the three sides together and 
take half their sum. From this take the three sides 
severally, and multiply the half sum and the seve­
rnl remainders together and extract the square 
root of the product. Am I right? A. This meth­
od is correct. 

(18) A. (j. C. asks : In a plain slide '''alve 
engine, is it better to have an extra large steam 
chest � A. No. 

(19) H. M. asks: What is the weight of 1 
cubic inch lead, wrougbt iron, and cast iron, reo 
spectlvely? A. Average: Lead 0'410 lb., wrought 
iron 0'282 lb., cast iron 0'261 lb. 

Can you give me a rule for finding the side of an 
inscribcd hexagon, also of an inscribed octagon? 
A. Side of hexagon=radius of circumscribing cir­
cle. Side of octagon::o:O·7654xradius. 

What is meant by squaring the circle? A. Find­
ing a square of the same area. 

What is meant by the pitch of a propeller? A. 
See p. 240, voL 31. 

feet long? A. Yes. 2. Would screws do in place 
of rivets, provIded I countersink the head and put­
tythem over ? A. No. 3. Would an engine with a 
cylinder of 3 inches bore and G inches stroke, under 
50 lbs. pressure of steam, be large enough to rtlIl 
thesaidboat? A. Yes. 4. What power would the 
above sized engine, running 300 revolutions per 
minute, give j' A. Between 1!rij and 2 horse power. 
5. "What sized screw would it take to run the above 
boat ? A. One of 2 feet diameter and 3 feet pitch. 

(25) G. E. P. asks : 'Who was Euclid '! A. 
A celebrated geometer, who lived in Alexandria, 
about 300 n. C. 

(26) W. 1\1. \V. ask s :  1. Is the coating all 
enclosed pills all sugar? A. It is principally sugar. 
2. What ismixed with sugar for coating pill s ?  A. 
M. Garot recommends 10 parts gum tragacanth 
and 2 parts water. This is screened through finc 
Unen, and mixed with 20 parts of sugar of milk. It 
is spread outin thin layers, ano, when dry, pulver­
ized. The pill is first dipped in water and then 
powdered over with the above compound. Pure 
gelatin is sometimes used for this purpose, also 
mixtures of gnm, sugar, and starch. M. Calloud 
gives the followingrecipe,and t.hemixture is claimed 
by him to be less hydroscopic than any of the 
foregoing : Boil together1 partfiaxseed,3 parts white 
sugar, and water sufficient to make a thick mu­
cilage. Evaporate to dryne8s, pulverize, and dip the 
pill in on the point of a pin, to which is to be given 
a rotary motion. 

(27) S. A. ask s :  Can a person be cUf(>d who 
is suffering from trichina> r A. Yes, if discovered 
In proper time, that is, before the trichinre have 
passed from the alimentary canal. 2. What are the 
symptoms? A. The symptoms are diarrhrea and 
abdominal pains, followed by muscular pains. 
II These symptoms occur witbin a few days after 
the ingestion of trichinous meat, that is, as soon as 
the young worms have boon produced and become 
developed sufficiently to begin to migrate towards 
the muscles. It is not difficult to understand that 
the aggregated punctures of the mucous mem­
brane by these parasites should occasion notable 
disturbance, when it is considered that the trichina 
which have been found to be containcd in half a 
pound of meat may be sufficient to give birth In a 
few days to a brood numbering 30,000,000. It is 
stated that peritonitis may be produced by the pas­
sage of worms into the peritoneal cavity. The sec­
ondary symptoms relate to the muscles. Pains re­
sembling those of muscular rheumatism lire occa_ 
sioned by the entrance of the triehinrn in the 
muscles. Certain of the muscles become contract_ 
ed, in some cases, and their extension occasions 
great suffering. Constitutional disturbance, mor� 
or leSS marked, accompanies both the primary and 
secondary symptoms. The general symptoms are 
not unlike those of typhoid fever, for which the 
disease1s liable to be mistaken. Oedema of the 
face or lower extremities Is aptto occur, and !<ome· 
times anastlrca. Swcating is generally prominent 
as a symptom. Death takes place in a certain pro_ 
portion of cases, after a protracted period of suf­
fering and exhaustion, being often preceded by 
coma. The danger,crelerisjJt'l:ribuII, is proportionate 
to the abundance of trichime generated within Lhe 
alimentary canaL If the number be not sufficient 
to cause death from the amount Df local and con­
stitutional disturbance,which they occasion, r€COY­
ery takes placc very slowly, the illness lasting for 
several weeks or months. The trichinm become 
encap!;ulated in the muscles, thereafter remaining 
quiescent, leaving the muscles more or less im­
paired. An accumulation of a larger number of 
case8 than is at present practicable is nece88ary tp 
furnish data for a cDmplete clinical history of the 
disease, and for detennining the relative propor­
tion of deaths and recoveries." 3. Do not trichina' 
sometimes infest fowls? A. We do not remember 
such an occurrence. 4. How long can a person live 
with them in his body? A. That depends UpOn 
the constitution. 5. Can the disease be taken any 
way but through the stomach? A Not that we are 
aware of. 

(28) G. R. L. C. asks : 1 .  What kind of a 
curve is the tractrix? A. A traetrlx is a transcen. 
dental curve in which the distance between every 
point of tangency and a fixed line, measured on 
the tangent, is the same. 2. Is there an equation 
for the tractrix ?  A. If x and y are rectangular co-

(20) II. H. ask s :  In what does indicated ordinates, and h the constant, the equation,referred 
horse power of an engine differ from horse power? . h (h+¥h�1I2) .=­
A. Indicated horse power is that due to the press- to the center, IS X= Xlog. --y-- -r h2_y2 
ure of the steam, and includes the power requir€d 
to overcome the friction of the engine. Etrecth'e (29) S. and D. ask : ",. ere potatoes first found 
horse power is the power available for useful work in Ireland or America?' A. The common potato is 
after dedncting that consumed by prejudicial re- a native of America, and was introduced into Eu-
sistances. rope by Sir Walter Raleigh. 

(21) A. S. P. asks :  1 .  Does compressed air (30) R. J. K. asks : I wish to prevent pin{> 
press equally in all directions ? A. Yes. 2. What logs from fouling the water in wells. Has burning 
Is the pressure per square inch of 1, 2, and B atm:)o. or charring ever been tried for such a purpose � 
spheres respectively � A. A. Yes. The plan is frequently used, and is often 
1 atmosphere, average, 14'08;; lbs. per square inch. efficaceous. 
2 " 29'370 " " 
3 " 43'0.')5 (. 

What is the weight of a cubic foot of water? A. 
A cubic foot of distilled water of maximum dens­
ity weighs 62'42.,) lbs. 

(22) M. E. H. says : I have kept a gun in 
such good order that I have worn all the varnish 
off. It is now so bright that, when the sun shines 
on it, itis almost impossible to shoot well with it. 
How can I revarnish it? A. Try chloride of anti­
mony, mixed with olive oil, heating the gun barrel 
Slightly. 

(23) G. & Co. ask : What is the rule for 
gaging casks ? A. The rule varies considerably, 
according to the kind of cask. You will find a 
good summary of rules and method!!! in Haswell's 
" MensuratIon." A general method is to ascedin 
the mean diameter by a number of measurements 
taken at close intervals, and then treat the cask as 
if it were a cylinder with tWs (mean) diameter. 

(24) H. M. says: 1.  Are half inch oak 
boards thick enough for the planking of a bOat 20 

(31) H. W. J. says : I have the following 
idea for a planer: On the sides of the lathe bed are 
bolted two ann!'!, with a cross piece at the toP. to 
which is attached the slide rest in a vertical (a!l 
compared with its usual) pOSition, with the upper 
sUde reyersed; then a bed is made which moves On 
the lathe bed and is operated by a toggle ann con­
nected at one end with the lower part of the head 
stock, the other end being connected with the tra­
versing planer bed. Will this succeed? A. It will 
work " ery well. There Is a somewhat similar 
planer in the market, which can be attached to a 
vise. 

1. I wIsh to build a model engine of 2 inches 
stroke and 1 inch dIameter. How would a boiler 1 
fDOt high by 10 inches diameter, with 1 tube 3 inch_ 
es in diameter, answer? A. The boiler is rather too 
small. 2. Of what thickness of metal should the 
boiler (of iron or copper) be? A. Make it J.8 of an 
inch thick. 

What is the plane line of a governor? A. The 
line joining the centers Df the balls. 

What books can you recommend On turning? A. 
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60 �,itntifi, (JANUARY 23. 1875. 
See "The Lathe and its Uses," and Knight's " Me- I COItXUlfICATIOlfS RECEIVED. Cradle and crib, W. A. Weant. .. . . . .  • . . . . .  157.979 1' Shingle macbine, W .  A .  Durrln . . . . . . . . . . . . . . . . . . .  158,050 

chanlsm and Construction," 1 The EdItor of the ScIENTIFIC • " .ruCAN ae-
Culinary veesei, J. H .  & N. Weare. . .  . . . . . .  158,155 Sbtngllng bracket, J. M .  and C, T .  Schramm. . . . . 158,131 � Cultlntor and ,eeder, M. Green . . . . . •• 158,062 ; Sho&lIndicator, W. R. Rightor. . . .  1:17.930 (32) N. N. B. asks : Does the north pole rise 1 knowledges, with much pleasure, the receipt of or- Curry comb, M. Sweet . . . . . . .  157,942 Shoe fastening, R. A. Pruett. 157,97<1 and the south pole sink from December 21 to June iginal papers and contribution!! upon the following Higgt'f, potato, H. D. Herrington. . . . . . . . . . . . . . . . . 151,991 ! Shoe knife, M, A. Tyler.. . . . . .  151,941:1 

21 (thus giving us the seasons), and vf.u t-'e1'8a from subjects : Distilling spirits, H. Co Brooks. . . . . .  .. . . . . . . . . . .  158,024 Shot, machine for rolling, W. A. L. Kirk. . 157,995 
June21 to Deoomber 21? Cannot it be properly On the Crystallization of Carbon. !ly C. T. Dress eleYII.tor, A. B. Smith (r) . . . .  6,18-1 SUter, ash, J. Michel. . . . . . . . . . . . . . .  158,110 
said that the earth has three motions, namely, its On Hydrophobia. By C. R. Drill, steam r09k. " .  C. Githens... . . . . . . . . . . . .  158,060 i Sinks, etc" strainer for, S .  Porte.' . . . . . . . . . . . . . . . . 1511,120 
diurnal rotation, its annual revolution, and its po- On a Suicidal Scorpion. By J. B. T. Drill, portable rock, T. E. Mendenhall . . . . . . . . . . . . .  157,969 1 Slat adjuster, blind, G. T. B. Hosley. . . . . . . 15�,08' 
lar inclination? A. The earth's equator Is always On the National Currency. By __ . 

Drill, rock, E. S. Winchester . . .  , . . . . . . . . . . . . . . . . . . .  158,1))9 Spinning frame, J. M. Stone. . . . . . . .. .  . . .  158,143 
Inclined 23° 17' to the plane of its path round the 0 -.-.... DrJII, well, Morgan '" Kelly . . . . . . . . . . . . . . . . . . . . . . . .  158,113 i Stamp, rotary chromatic band, C. E. Baldwin . . . 158,014 n .rn.ut8 and Electricity. By N. B. Electrotype mold. S. P. Knight . . . . . . . .. . . . . . . . . . . . .  157,965 ! Starcb poUsh for Unen, M. A. Marney . . . . . . . .  . . .  158,104 sun. To illustrate this, make two balls of wood or 0 Withdra Cbs B e G F 
cork representing earth and sun. Put a wire axis 

n a wu rge. y .  • • Engine, Ilutomatlc pumping, H. S. Maxim . . . . . . . . . .  158,105 : Steering wheels, brake for, P. M. Kinsella.. . .  158,(191 

through the earth at an anO'leof <><>'Lo Into the pivot 
On Gas Machines. By W. H. E. Englne, rotary, A. C. Gallahue . . •  , . . . • . . . . . • . . . . . . .  158,t)'j8 ' Stills, manufacturc of 011, C. Cunningham . .  . .  158,042 .... ""'7lI! On Smoke Consumption. By O. F. M. . Engine, lIelf-propelllng, N. S. Bean . . . . . . . . . . . . . . . . .  151,001 ' Stove, G. W. Walker . .  . . .  H,i,950 of a hanging weight, fastened to a stick which turns 

Also enquiries and answers from the following: II Engine slide vall'e, steam, U. G088 • . • • • • • . . • • • • • • •  158,061 Stove, cooking, E. O. Brlnckerholf . . , . . . . . . . . . . . .  158,028 in lL vertical plane around the sun. The action of 
S.-L. W.-J. B.-ll.-H. V. ll . -T. A. J .-A . J. :S-. - Engine spark extinguisher, Smith & Helmkee . . . . . .  15R,OCl6 Stovepipe elbow, !:l. Smltll. . . . . . .  . .  . . . . . .  158,005 gravity will then keep the cork earth's axis contin- w. H. X.-H. T .-J. T. N .  Fabrics, crealllng, J. Shepard . . . .  . .  . . . . . . . . . . . . . .  15!1,185 Stove·lInlng composition, L .  H. Wlth(.'rell . . . . . . . .  157,955 ually pointing In the same direction. __ Feathers, IIllal'lng, G. M .  Richmond . . . . . . . . . . . . . . . . 15!1, 12!1 Stovell, platform for, W. Westlake (r). . . .  6,192 

(33) F. G. S. asks : How can I make a. white HINTS TO CORHESPONDKNT8. 
i Fence, Iron, Del'oe & Wlllker . . . . . . . . . . . . . . . . . . . . . . .  158,047 Stud for wearing apparel, D. Heaton. . . .  . .  . .  157,914 

. t th t ' Filter, Hanck & Voegele . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 158,076 Stump extractor, B. W. Thurman. . . . . .  1511,150 paID a cannot be softened by ttlcohol ? A. MIx Correspondents whose inquiries fall to appear }<'Ire Ilrm, magazine, Sheckler & Gregory . . . .. . . . . .  158,rot Table, Ironing, J. Ilnd E. K. Dearbaugh .. H,8,988 any powdered white pigment with water glass. should repeat them. If not then published, they Fire escape, J. B. Gathright . . . . . . . . . . . . . . . . . . . . . . .  157,912 Table ware, covered, H. Vas8cm'" . . . .  158,153 Is there an optical instrument in use by which I may conclude tha� for good rea80llSt the Editor de- Fire e8cape. Strong & Petefllon . . . . . . . . . . . . . . . . . . . . .  151,9111 Telegraph paper, perforator for. C. Whelltstone . .  158,158 
can measure distances at a glance ? A. 'I'ake a spy clines them. The address of the writer should al- Gll.l:leller,drop IIght, }<·. C. Hamilton . . . . . . . . . • . • • . . . .  Hill,06.'I Telegraph wire, pipe· encased, S. R. Honey. . . .  . .  158,086 
glass, a wooden rod, and a fat spider. Toss the ways be given. Gate, farm, L. & J. C. Merrill. . . . . . . . .  . . . . . .  . 158,109 Telegraph receiving instrument, C. Wheatstone . .  158,156 
spider from hand to hand to make him spin. Wind Enquiries relating to paten� or to the patenm- Gearing, IIblftlng,M. Kolp . . . . . . . . .  H�8,092 Telegraph transmitter, automatic, C. Wheatstone 158,157 
the thread spirally on a forked. stick or wire. Gum bility of inventionBt 888ignmen� etc., will not be Generator,steam, A. L. Bogart . . . . . . . . . . . .. . . . . . . . . .  1�,019 ihll! coupling, 0; E. Mallory. . . . . . . . . . . . . . . . .  . .  158,�� 
two parallel spider lines on a ring of metal or card published here. All such qUeE!tionBt when initials 

�Ird
.
er and column, J. Manell . . . . . . . . . . . . . . . . . • . . . . . .  15j ,920 htl coupling, C. J. Sanford.. . . . . .  157,. '5 

board and place t"� rino in the foeu, of the te� U1o�e, E. B. Wbltney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  158,008 Tobacco, treating, J. Barton, Jr.. .. 158,01. , Ul:I .... �- only are given, are thrown into the waste basket, as Grain beader, D. T. GIllIII . . . . .  . . . . . . . . .  . 157 961 Toy puzzle box, P. McGurk. .  . . .  158,106 l'CStrial eyepiece. Mark the space included be- it would 611 half of our paper to pnnt them all ; Graining, transter sheet for, F. W. Littell . . . . . . . . .  158 098 Trap, animal, G. Richardson. . .  . . .  . . .  157,97'J tween the spider lines on the rod, 100 feet distant. but we generally take pleasure in answering briefly Harne tug, J. w. Denton . . . . . . . . . . . . . .. . . . . .. . . . . . . .  158,046 Trunk fastener, J. J. Cowell 158,041 Then as the space on rod included between the by mall, if the writer's address Is given. Hammer, bush, H. H. Harvey . . . . . . . . . . . . . . . . . . . . . .  158,074 Trunk, portable, M. }<'letcher . . . . . .  . 1.';8,056 
IJpider lines at 100 feet is to the space included at Hundreds of enquiries analogous to the following Harness liquid blacking, J .  A .  Sefton . . . . . . . . . . . . . .  157,936 Tumbling rod covers, J.Heuermann. . . . . .  . 158,080 
an unknown distance, so is lOOfeet to the distance are sent : "Who sells the best gardeusee<is? Where Harnes8lladdle joint �l.ay, W. Elgabroadt . . . . . . . . . . 157,911 Type writer, H. R. M. J. Hansen. . . . . . 158,071 
required. Simpler methods are described in Win- can tobacco paper for fumigating greenhouses be Harrow, D. T. Gillis. . . . . . . . .. . . . . . . . . . . . . . . . . .  157,960 1:111 brella runner, J. J. Hlgginll.. . . .  157 ,91� 
gate's I' Manual of Rifle Prnctice." obtained? Are there any agencies for imported Harrow and planter, W. J. Covington . . . . . . . . . . . . .  158,� Vacuum pa

.
n, J .  Colwell . . .  

: . . . .  . .  . . . . . . . .  157,98, 

raw silk in New Y k cit ? Wh bli b th Harvester finger bar, R. Dutton . . . . . . . . . . . . . . . . . . . . . 158,0.,1 Vllive, clleck Ilnd throttle, Smith & Osborn . . . . . . . 157,9·n (34) A. F.-The sun'8 o.mplitude at summer 
solstice depends upon the obilquity of the ecliptic, 
a.Dd not upon his distance, as you suppose. 

(35 ) A. S. asks: Is there any means by 
which I can render canvas or heavy muslin air­
tigh� 80 as to ma.ke a pair of bellows ? A. Yes. 
See p. 379, vol. 30. In the end, leather would be 
lQuch the cheapest. 

(36) J. F. and others ask, in reference to S. 
E. 8:s query as to where he would arrive If he wok 
a northeasterly cour.!e : Will you please �xplain 
bow a man would arrive at the pole by traveling 
this course? It is our opinion that he would no� 
but would travel 1n a spiral direction, approaching 
nearer and nearer, but never reaching the pole. A. 
S. E. S. would come nearer to the pole than any of 
the north pole expeditions, because if he kept sail­
ing he would be nearer than any conceivable dis­
tance; and unless we suppose his ship to be an in­
conceivably small one, some part of it would even­
tually reach the pole. 

(37) P. M. C.-The moon's axis, during the 
eclipse, was very much inclined to the horlzon,the 
latter beIng incUned to the equator, besides the 
Inclination caused by the obliquity of tbe ecliptic 
and the inclination of the moon's orbit. These 
three causes, with the moon's motion from west to 
east, account for all correct observations. 

(33) F. A. W. says, in reply to S. C. H. ,who 
asks. 88 to the phUosophical reason that a circular 
saw cuts better at a certain speed than it does if 
run faster : Circular saws of over 40 or 50 Inches 
in diameter are or should be hammered to run at a 
certain speed. This is more important when the 
speed Is as high as from 700 or 900 revolutions per 
minute. If a saw is so hammered as to do good 
work at 300 or too revolutions per minute, it will 
not do as good work at 900, for the reason that the 
high speed expands the outside or rim, causmg it 
to dish, or" Hop lU'Ound," as sawyers sometimes ex­
press it. In such cases, and when it is inconveni­
ent to reduce the speed, it will be necessary to 
&,ulde the saw out of tbe log so as to cause the cen­
tral part to ruh against the log enough to heat it 
sJightly, thus expanding the portion that needs 
hammering. An expert sawyer can in this way 
ma.n.age inditl'erenUy well, though at an expense of 
considerably more power. A Iargess.w, to run well 
at high speed, should be hammered In the center 
part until it is slightly dishIng, or, as it is variously 
expressed, " loose at tbe eye," or" rim-bound." It 
may be loose at the eye when It is the reverse of 
rim-bound, namely, too open at the rim, which Is 
the most frequent trouble with suchss.ws, aDd they 
all become so eventually from use, and then they 
should be re-hammered. I would not advise any 
one that has not had previous experience to under_ 
take to hammer one, for the operation is a very 
delicate one, and requires considerable skill. A. 
We have known of several cases in which large 
saws seemed to do equally well under considerable 
changes of velocity, and we imagine that saws are 
quite as often run at different speeds as at those 
recommended by the IWLkers. Within emi� how� 
ever, our correspondent's views are quite correct. 

MINERALS, ETC.-Specimens have been reo 

ceived from the following correspondents,and 

examined, with the results Btated : 

A. J. R.-It Is impossible to say whether a stone 
is lithographic, or suitable for printing from, from 
a small tragment.-H. C. T.-We have examined 
your queer specimen, but must request, before an­
swering your questions, to know whether it Is a 
manufactured or a natural product. How and 
where was it found ? Is It genuine? If natural, 
has anything been dorie to alter it ?-J. H. A.-The 
specimens contain iron pyrites in quartz.-We have 
received two specimens in an enV"elope, without 
any letter. No. 1 is magnetic pyrites or pyrrhotine, 
containing -W per cent of sulphur and 00 per cent 
of iron. No.2 is a mixture of small scales of black 
mica, ca.rbonate of lime, and a rock composed of 
silex, iron, and magnesia. 

J. C. C. asks : If it is high wa.ter at the Bat­
tery, New York City, at noon, how high will the 
tide be at Albany ?-A. B. asks: What is the source 
of the disagreeable odor of corduroy, when that 
fabric becomes wet from any cause ?-J. H. M. 
aski :  How Is the oil finish put upon melodeons and 
&ewing machines, and what kind of oil is used? 

or y 0 pu s es e Harvester plattorm, S. Luce . . . . . . . 151,918 Vehlclellxle box, P. B. CunulnghalD. .  . . 158,048 best work on electroplating? Whese book on mlr Harvesting machine, J. F. Seiberling. . . .  .• . .  . 157,937 Veblcle lubricating axle, G. H. Rugg . .  15!l,OOO 
chanical drawing Is considered the best?" All Hatbodles, stretcblng, E. Hechler. . . . . . . . . . . .  . 158,079 Vehicle spring, W. D. Whitney . . . . . . . . .  . 157,952 
such personal enquU'les are printed, as will be Hat lI.nlshlng machine, J. W. Corey . . . . . . . . . . . . . . . . .  158,03.'l Ventilator, car, F. N. Clark. . . . . .  158,084 
observed, in the COlumn of " Business and Person- Hay loader, C. W. WllIla.ms . . . . . . . . . . . . . . . . . . . . . . .  157,954 Violin, J. H. Payne. . . . . . . . . .  .. . . . . .  . . . . . . .  . .  . .  158,11t1 
aI," which Is specially 8et apart for that purpose, Heater, llteam, W. H. Sbock . . . . . . . . . . . . . • . . . . . . . . . 158,186 Vlollnll, cbln rest for, White & Watllon (r) 6,19:l 
subject to the charge mentioned at the head of Heating apparatu8, U. H. Perkln8 . . . . . . . .. . . . . . . . . .  158,117 Wagon running gear, J. Skeen.. .. . . . . . . . .  IMl,139 
that column. Almost any desired informatIOn can Hogcatcbing Implement, Stafford & Sherman . . . . 158,142 Wagon top, adjustable, E. M. Saunders. . . . .. 15.,975 
in this way be expeditiously obtained Hog ring blank, J. J. Hutson (r). . . . . . . .  . . . . . . . . . .  6,181 Washing machine, T. E. McDonald .. 157,922 
----..:. ___ :.... ___ :.... ____ 

.
____ Hoop dressing machine, P. Flanders . . . . . . . . . . . .. . . .  151,959 Watch calle lifting spring, C. L. Thiery" .  . . . . . .  157,914 

[ O F F I C I A L . ]  HOflle power, J. G .  Taylor . . . . . . . . . . . .. . . . . . . . . . . . .  158,146 Watch center pinion, V. Gruen. .. . . . . .  157,918 
Horsepower, endlen cbaln, D. S. Heebner et al . .  158,MEI Water wheel, turbine, O. N. and A. J. Angell Ir) !.i,lill 
Inkstand, S. Hall . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . .  158,066 Water wheel, turbine, S. T. Teachout . . 157,147 

I N  0 EX 0 F I NVE NTION S Iron bars, etc., straightening, J .  S .  Seaman . . . . . . .  158,138 Weit trlmmer, M .  A .  Tyler.. . . . . . .  157,!I�7 
Key fa8tener, S. T. Proudman . . . . . . . . . . . . . . . . . . . . . 158,121 Window screen, L. S. Thompson (r) ti,li9 

FOB WHICU Kiln, progressive, F. E. Hoffman.... . .  . . . . .  . 158,()35 Wrench, D. McFarlllnd . . . . . . . . . .  . 15i,96� 
Knife sharpener, J. B. Bolln�r . . . . . . . . . . . .. . . . . . . . .  158,020 Yokes, tongue ring for neck, S. V. BIngham . .  15�,01� 

Letters Patent oC the United States were Knife, shoe, M. A. Tyler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157,948 
Knife, table, A. Grimm . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . .  158,1)68 
Knife, table, J. O. Ely (r). . . . . . . . . . . . . . . . . . . . . . . . . . .  6,182 Granted In tbe Week endlo/l 

Lamp, R. Marsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  158,100 
Lamp lighter, head, S. M. Davies (r). . . . . .  .... . . . . . .  6,181 

December 22. 1874, 
AND EACH BEARING THAT DATE. Lamp wlcklng, E. Waite . . . . . . . . . . . . . . . . . . . . . . . . . . .  157,M9 

Lantern chimney, Rlchardij & Bohonan . . . . . . . . . . . . .  157,928 
Lantern. street, J. M. Bruce . . . . . . . . . . . . . . . . . . . . . . . .  157,906 rThose marked (r) are reissued patents. J 

AlkaUes, putting up caust!c, A. K. Lee . . . . . . . . . .  158,094 Latch, locking, H. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . .  158,100 
Alkalies, restoring spent, A. S. Lyman . . . . . . . . . . . .  157,919 Lead into bars,formlng molten, W. A. L. Kirk . . . .  157,99-1 
Auger, C. F. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  158,000 Lead, cutting and slitting, W. A. L. Kirk . . . . . . . . . .  157,993 

EXTEXSIOXS GRAXTEO. 
1lO,91O.-PAPER FOLDKR.-C. Chambers. 
3O,925.-Bu"f"foN HOLK CU"fTER.-F. C. Leypoldt. 
OO,929.-ToBACCO COTTJtR.-W. H. Pease . 
SO,9:l1 .-SPINNING FRAlIE CYLINDER.-H.. Plewa. 
SO,961.-MoWINO MACHINE.-J . Ten Brook. TwopateuU. 
3O,971.-W ATKR WHIIEL.-N. Jolinson. 
3O,993.-1VOODPLANINO MACHINE.-H. V. Stol·er. 
9O,001 .-STR/. w CuTTER.-W. Gale. 

Auger, eartb, A. S. Ballard (r) . . . . . . . . . . . . . .  6,189 Leather dresslng macblne, O .  C. Smith . . . . . . . . .. . . . 157,989 DISCLAIMERS FILED. 
Auger, earth, J. B. Christian. .  . . . .  158,032 Life preserver, A. Schuster . . . . . . . . . . . . . . . . . . . . . . . . . 158,132 

30,925.-DuTTON HOLK CUTTER.-Jo·. C .  Leypoldt. Auger hoillt, earth, W .  H .  Beach. ' . . . .  158,016 Lime and cement, hardening, F. W. Colby . . . . . . . . .  158,036 3O,961.-ll oWING MACHINE.-J. G. Dunbam. Bag niler, J. Cline. . . . . .  . . . . . . . . .  . . . . . . .  157,986 Links, forming and welding, A. Alexander . . . ... . . .  158,010 
Bale tie, J. N. Smith. . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  157,940 Lock tor furniture, etc., H. Willard . . . . . . . . . . . . . . . . 158,160 3O,99S.-WooD PLANINO MACHI�E.-H. D. Stuyer. 
BlIole tie, cotton, R. M. Taylor . . . . . . . . . . . . . . . . . . . . . .  158,145 Locomotive and car, H. Handyslde . . . . . . . . . . . . . . . . . .  158,070 
Bath apparatus,medlcated,J.J.L. & P.A.Bremond 158,022 Locomotive watering pipe, Dodge & Palmer...  . 158.049 
Bee hive, M. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158,045 Loom, Crompton & Wyman . . . . . . . . . . . . . . . . . . . . . . . . . . 151,!lO9 
Bell ringer, automatic, T. M. Brlntnall . . . . . . . . . . . . .  157,905 Lubricator, Hoffmann It Belsinger.. . . .  . . . . . .  . . .  . .  151,992 
Bellows, M. Doyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157,910 Map drawer and exhlblter, J. A. Knigbt . . .  . . . . . . .  151,996 
Belting, making rubber, T. J. Mayall . . . . . . . . . . . . . . 157,921 Mat wooden, W. Groat (r) . . . . . . . . . . . . . . . . . . . . . . . . . .  6,186 
Beverage or summer drluk, C. Nenmann . . . . . . . . . . .  157,9',u Mill, grape, w. :McLucas . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15'i,92S 
Bill fUe, E. J. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157,!l38 Mop head, C. B. & J. J. Clark. . . . . . . . . . . . . .  . 158,(& 
Bird cage, J. Maxheimer . . . . . . . . . . . . . ...... . . . . . . . . .  157,998 Motion, converting, Tisdale & Allen . . . . . . . . . . . . . . . .  1�7 ,946 
Blacking, harness liquid, J. A. Sefton . . . . . . . . . . . . . 1�7,936 Motion, transmitting, G. H. Cliff. . . . . . . . . . . . .  . 158,035 
Blind stop, F. G. Bogg8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�7,98S Mower, lawn, L. J. youngs . . . .. . . . . . . . . . . . . . . . . . . . 158,162 
Boller Incrustation compound, J. J. Lavo . . . . . . . .  157,91'i Nut lock washer.G. C. Thomas . . . . . . . . . . . . . . . . . . . . .  158,149 
Boller gusset connection, J. T. Connelly . . . . . . . . . .  158,087 Ore wll.l:lber, W .  B. Frue . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  158,1l'i7 
Boller water gage, C. C. Redmond.. . . . . . . .  158.002 Organ treadle, w. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . .  158,0)) 
Bolt or rod cutter, A. W. Gray . . . . . . . . . . . . . . . . . . . . . .  157,990 Oven, baking, J. M. Case . . . . . . . . . . . . . . . . . . . . . . . .  _ .. 159,028 
Bolts, machine tor heading, A. Alexander . . . . . . . . 157,911 Oyster refrigerator, J. C. Jones . . . . . . . . . . . . . . . . . . . .  158,009 
Bookc\oth, cutting, J. W. Jones . . . . . . . . . . . . . . . . . . . 157,964 Padlock, etc., D. K. Miller . . . . . . . .  158,111 
Books with metal, lltitchtnK', E. D. Avere!! . . . . . . .  158,013 Paper barrel machine, C. V. Mottram . . . . . . . . . . . . . 157,970 
Boot and shoe, J. Lanham . . . . . . . . . . . . . . . . . . . . . . . . . . .  158,098 Paper box, E. D. F .  Shelton. . . . . . . . .  . . . . . . .  . . .  . . . .  158,184 
Boot heel, L. W. Buxton . . . . . . . . . . . . . . . . . . . . . . . . . . .  157,985 Paper, compound for gluing, C. E. Sawyer . . . . . . . .  157,934 
Boot uppers and 80les, uniting, ?OlcKay & Fairfield 158,107 Paper barrel head, C. V. Mottram. .. . . . . .  1�1,971 
Bottle cleaner, J. R. Smith . .  158,141 Paper prints, transferring, E. Velthen. . . .  . .  158,154 
Bran duster, J. T. McNally (r). . . . . . .. . . . . . . . . . . . .  6,188 Pawl and ratchet, E. 1.1. Krum. . . . . .  . . . . . . . .  . .  157,997 
Brush, tooth, M. A. U. Lowd . . . . . . . . . . . . . . . . . . . . .  158,099 Pegging machine, E. P. RJcllardso n . . . . .  . .. 1�7,9'.l9 
Buckle, M .  C . Swltt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,943 Photographic picture bolder, A. Thomas. . . 157,!M5 
Burner, Argand gas, S. G. Dare . . . . . . . . . . . . . . . . . . . . .  158,044 Photometer, electrical, W. W. Goodwin. . . 157,962 
Burnishing machine, N. F. ?oIathewson . . . . . . . . . . . .  157,967 Picture exhibitor, S. Guerrln . . . . 1�,065 
Butterworker, J . ,  A. J . ,  &; J. E. Lindbeck . . . . . . .  15l:1,O9'l' Pin, safety, L. E. Andrews . . . . . . . . . . . . . . . . . . . . . . . .  1!17,9S1 

Butter worker, A. Whitaker . . . . . . . . . . . . . . . . . . . . . . . . .  158,159 Pipe coupling, G. Westinghouse, Jr.. . . . . . . . . . .  157,951 
Call holder, presen'e, J. H. Winslow . . . . . . . . . . . . . . .  158,161 Plant shelves, hanger tor, W. Higgs . . . . . . . . . . . . . .  158,0132 
Can seaming machIne, J. H. Perkins . . . . . . . . . . . . . . .  158,119 Planter, hand corn, G. W. Roblnllon 151,129 
Caraxlell, cooling, W. E. Tinney . . . . . . . . . . . . . . . . . . .  158,151 Plow, T. Canty. . . . . .  . 157,026 
Cllr coupling, N. H. B�al. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  158,017 Plow, gang, R. Hance. 15�,Oti!l 
Car coupling, L. C. Eaton . . . .  . .  . . . . . . . . . .  158,053 Plow, wheel, W. Dickie . .  151,048 
Car coupling, E . :IS" .  Ultrord. . . . . . . . . . . .  . . . .  158,05'<1 Plug, tamping, G .  A .  Helchert, Jr. . . . . . . . . .  158,126 
Car coupling, W. H. Gruver. . . . . .  . . . .  158,064 Printer's qUOin, W .  Quail. . . . . . . . . . . .  . . . .  158,001 
Car coupling, H. Luther . . . .  . . . .  158,100 Printing, photo·mechanlcal , J .  Albert (r) . . .  6,1"8 
Carcoupl!ng, C. E . lIcCorllllck . . . . . . .. . . . . . . . . . . .  157,999 Propeller, vibrating, C. P. Macowltzky . . . . . . .  158,101 
Car coupilng, J. W. Meikle. . . . . . . .  .. . . . . . . . . . . . .  I58,IOti Propeller, l'lbratlng, C. Theobald . . . . . . . . . . . . . . .  15l:1,1411 
Car coupling, C. Surplice . . . . . . . . . . . . . . . . . . . . . . . . . . .  158,1<W Pump. force, J. C. and S. Chambers . .  158,030 
Car coupling, J. H. Wlehl . . . . . . . . . . . . . . . . . . . . . . . . . . .  157,9&) Pump, submerged rotary, T. C. Workman . . . . . . .  157,956 
Cllr gear, railway, O. lIcC. Chamberlain . . . . . . . . . . .  158,OSl. Pump valve, R. J. Gonld . . . . . . . . . . . . . . . .. . . . . . . . . . . .  U1,96S 
Car ventilator, 1<'. N. Clark . . . . . . . . . . . . . . . . . . . . . . . . . .  158,08' l'umps, valve for chain, B. U. H. Hathaway . . . . . .  158,015 
Car wheel, lubricating, S. & ::i. L. Hall . . . . . . . . . . . . .  158,067 Purll!.er, mlddllngll, D. H. Buckwalter . . . . . . . . . . . . . 158,025 
Car Wheel 011 box, Callahan & Gallagher . . . . . . . . . . . .  157,907 Puritier, mIddlings, C. CUllter. . . . . . . . .  . . . .  157,958 
CarB, lifting railroad, B. I<·. Phelps ' . . . . . . . . . . . . . .  158,118 Rallway switch, 8. T. nutton. . . . . . . . . . . . . . .  . . 158,052 
Carding machine teeth, L. M. Plchard . . . • . . . . . . . . . .  151,925 Hallway switch, Murchi�on & Haney. . . 158,114 
Carriage, child's, H .  J. Sli111 . . . . . . . . . . . . . . . . . . . . .. . . .  157,917 Rallway�, station ticker for, C. W. Harvey . . . . . .  158,072 

DESIGl'IS PATENTED. 
7,9S7.-CARPET.-R. Allan, Yonkers, N. Y. 
7,988 and 7,939.-CARPKTS.-J. Barrett, New York city. 
7,940.-WALLPAPER.-J. O. Craig, Philadelphia, Pa. 
7,9,U.-VASE.-W. G. Fletcher, Boston, Mass. 
7,9-I2.-SAllDINE Box.-A. Godlilot, New York city. 
1,94S.-PICTUR£ BORDER.-W. T. Murphy, Brooklyn, :S Y. 
7 ,944 .-COFFIN HANDLE.-W. M. Srultb,W .Meriden, COILIL . 
7,945 to 7,947.-CABPETs.-T. J. Stearns, Boston, Ma��. 
7,948.-GLASSWABE.-J. Bryce, Plttshurgh, Pa. 
7,949.-SMOKING PIPE.-A.L.Dlcklnson, Englewood,N .. 1 .  
7,95Oto 7,953.-QILCLOTHS.-C. T .Meyeretal. ,Bergen,'X .. J .  
7,954 and 7,955.-STovKs.-N.S.Vedder et al., Troy, X.Y. 
7,956.-PtPK STEM.-J . W .Flelsehmann,W'msbllrgh, N. \'. 

TRADE MARKS REGISTERED. 
2,128.-FEATHER TICKING.-Bliss et al., New York elU'. 
2,129.-METALLIC POLlsH.-D. D .  Cornell, Hyde Park,lll. 
2,ISO.-DRAWERS.-J. J .Fltz Patrlck, Philadelphia, Pa . 
2,lSl,-I<'LOUR.-Lyon & CO. , Boston, MaliS. 
2,1S2.-STREET LAllPS.-J. W. Bartlett, New York (·lty. 
2,133 to 2, 1S5.-SpICEs.-E. H. Durkee & Co., X. Y. clly. 
2,1S6.-SAucEs.-Johnson et ai., New Haven, Conn. 
2,lS7 .-BooTs.-S. W .Rdsenstock & Co . ,S.Franclsco,Cal. 
2,1S8.-BAKING POWDER.-D. S. Thompson, Chicago, 1Il. 
2,200.-GAuNTLET!:I.-Wade & Shults ,  Johnlltown, N. Y .  
SO,961.-MowINO MACHINE.-J. Ten Brook. 

SCHEDULE OF PATENT FEES. 

On each Caveat. . . . . . . . . . . . . . .... . . . . . ....... .810 
On each Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S�3 
On 1I.1Ing each application for a Patent (17 years) .. . . .  $13 
On Issuing escb onglnal Patent. . . . . . . . . . .• laO 
On appeal to Examlnerll·ln·Chlef . . . 810 
On appeal to Commissioner of Patents. . .. .. 8:.10 
On application for Reissue. .  . .  ... 830 
On tl.llng a Disclaimer. .. . . . . . . . . . .  .tnO 
On an application for Dealgn {3� years) . . . . . . . .. . . . . 810 
On application for Dellign (7 years). ..813 
On application for Design (l-t years) . . . .  .. . . .  . . .  830 

CANADIAN PATENTS. 
LIST 01-' PATENTS GR.\NTED IN CANADA, 

DECEMBEIl 11 to DECEMBER 23, 1874. 
Cllrtrldge case, B. B. Hotchklll s . . . . .  . . . . .  .. 1117,916 Rake, horse, }<'. G. Butler . . . . . . . . . . . . . . . . . . . . . . . . 151,984 4,11l7.-W. M. Conger ,Newark, Essex county,N. J . ,  U.S. 
Caster stand, H .  Schade . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  157.986 Reaming apparatuII, D .  W .  ::ilprell . . . . . . . . . . . . . . . . .  158,138 
Cllstlng, pattern for, S. Reynolds . . . . .  . .  158,127 Rock, bit tor boring, G .  M. Read . . . . . . . .  . .  158,124 
Cellllpool, H. W .  Atwater. . . . . . . .. . .  157,957 Roller and harrow combined, W. W. Anderson . . . 158,012 
Chair, reclining, E. Colllnll (r) 6,180 Rolllug springs, machine for, POWIlU & �lunger . .  157,lI'l'i 
Chuck, W. F. Toothaker. . . . . . . .  . 158,007 Rooftng compound, H .  W .  Johns (r) . . . . . . . . . . 6,190, 6,1!11 
Churn dasher, R. M. Case. . . . . . . 158,029 1 Roofa, met&lltc tlle for, J. Ravoux . . . . . . . . . . . . . . . . . 158,1'tS 
Cigar box, C. A. Stecke. . . . . . . .  . . . . .  . 1511,137 Rope rack and measurer, C. Hutchings . . . . . . . . . . .  158,OllS 
Cigars, aging, J. L. Boone. . . . . . . . •  158,0'�1 Rope, wire. C. G. Roebling . . . . . . . . . . . . . . . . . . . . . . . .  157,931 
Clasp orbuckle, belt, B. 1<'. Pike.. . . . . . .  157,9'� Satchel and traveling bag handle, G .  Havell . . . . . .  15!1,017 
Clevis, G. Sbelton. . . . . . . . . . . . . . . .  . .  . . . . . . . . . .  HI7,976 Saw mill, A. R. Ehlers (r) . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,18.� 
Clevlll, L .  E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  158,140 Sawlngmacbine, W .  W .  DutHeld . . . . . . . . . . . . . . . . . . .  157,989 
Clock movement, R. Hitchcock . . . . . . . . . . . . . . . . . . . . .  158,OM Sawing machine, scroll, I. Hlrd . . . . . . . . . . . . . . . . . . . . 115-8,088 
Cloth meMure, H. Carlon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  158,027 Sawing machIne, wood, }<'llIey & Wood . . . . . . . . . . . .  158,055 
tlotlles wll.l:lher,E. Crowell . . . . . . . . . . . . . . . . . . . . . . . . . .  158,039 Scissors, sewing machine, S. L. Fawcett . . . . . . . . . . .  158,054 
Coal mining machine, V. M. Read . .. . . . . . . . . . . .. . . .  158,125 Seeder and cultivator, W. A. Van Brunt . . . . . . . . . . .  158,152 
Cotlln handle, D. Leonard . . . . . . . . . . . . . . . . . . . . . . . . . . .  158,096 Seeders, teetb for, C. P. Hewett . . . . . . . . . . . . . . . . . . .  159,081 
Collar, fur, A. D. Levy . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . .  157,966 Separator, grain, W. F. Pumphrey . . . . . . . . . . . . . . . . .  158.122 
Column, lron, J. M. Cornell . . . . . . . . . . . . . . . . . . . . . . . . . 157,908 Separator, oat, H. Moore . . . . . . . . . . . . . .  . . .  1i�. l l �  

Improvements I n  metallic shields lind supports for use 
under stoves and analogous artlclell of metal, and In 
machines for prodUCing such metal work by spinning, 
called "Improv�ments In Metallic Shleldll and Sup· 
ports for Ulle under Stoves and Analogous Articles of 
Metal, and In Machlnell for Producing Ruch Metal Work 
by Spinning." Dec . 11, IB74. 

4,188.-S. G. Smith, Hollis, York count,y, Me., U.S. 1m· 
provementsln machines for removing IInow from rail· 
roads, called ' 'Smlth'ij Improved Machine for Remoylllg 
Snow from Railroads." Dec. 18, 1874. 

4,189.-A. Webber, Detroit, Mlcb., U. S., and A. �lcCor· 
mlck, London, Onto Improvement in carriage springs, 
called "Micbell's Carriage Spring." Dec. 18,1874. 

4,190.-W. Irvlne,Rochester, Monroe county, N. Y., U.S., 
and S. Trltes,Toronto,Ont. Improvements on horse col· 
lars, called "Irvine's Adjustable Horse Collar. "  Dec. 
18, 1814. 

Compoundll, anti-corroslve, A. K. Lee . . . . . . . . . . . . •  1511,095 Sewlngeablnet, S. R. Ruckel . . . . . . . . . . . . . . . . . . . . . .  157,7...:.l 4,191.-G. D .  Chisholm and S. Douglalls, East Flamboro, 
Cop tubes, making, J. F. WllkInlOn . . . . . ... . . . .. . . . 157,1168 8ewlna machine treadle, E. PaJro . . . . . . . . . . . . . . . . . . 15!!,11 Wentworth county, Onto lIsefuldevlce for preventing 
Corn bU8ker, D .  Babblt • . • • . . . . . . . . . . . . . . . . . . . . . .  UI7,982 Sewtng macblne tuck creaaer, Sampson . Muther 157,9385 
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JANUARY 23. 1875.] J titutifit �mtriuu. 
-borteA tromJulDplng, klcll:lng. or running a ... ,., e&l.led 
"Cbl,holm', Device ror PreventingHor&e� trom Jump· 
lng, Kicking, and RUDuln¥ A .. ay." Dec. 1614, 

4,11I2.-U. S. Cole, lIl1waukee, Wla., l". S. Improve· 
Inente on a machlue for regul.tlng t-he lIupply ot water 
to Ite.m boilt-rl, and lor 1J01l0diog Ion al.rm wblBtle 
when the .. ater therc11l bl:!cOIIlU daogeroll,ly low,called 
·Cole'. Water RerulatOr and Alarm for Ste.m Boller." 

Dec, 18, 1874. 
4,19S.-J. F. GordOn, Rochester, Monroe count)·, X, Y., 

U. S. Improvements on lelf·blndlng" gr.ln h.rvesterl, 
c.lled "GordOn', Self·Bludlng Hlln'ellter." Dec. 19, 
ISi4, 

4,194.-D. Bhlilell, Detroit, Wayne county, !llIch., U, s. 
!mpro"emeou on leg 8p!lnt�, called " Bissell's Leg 
Splint," Dec. 19, 1Si4. 

4,19S.-J. F. Gordon. HocheHer, Monroe younty, N. Y., 
U. S.-Impro\·ementlon lIelt blndlug grain ha"'eMtera, 
called "Gordon'l Selt Blodlng Grain Harvellter." Dec. 
19, 1874. 

(,I!U.-D. Dillel!, DetrOit, Wayne county, Mlch., U. S. 
Improvement. on leg Ipllnt6, Cl\l]ed "BlslJell'lI Leg 
Splint." Dec. 19, 1!!74. 

4,1%.-G. C. SUrl_, R()(:llester, Beaver county, Pa., U. S. 
Improvemenlll In furuaces tor burning kilna, c.lled 
"Surl" �'''nt Kiln." Dec, 22. 18'1-1. 

4,196.-J. J. Y1�patrlck, PtaUadelphla, Pa., U. S, 1m· 
proveme'ttt in drawetll Cor men .lId boya' use, called 
•• Fitzpatrick'. P.teotJmpron:d Crvtcb Urawers." Dec. 
Zl. Hi";". 

4 ,lr.-.-J, NelIDn, Suuderlaud, Durham COUDt)', Engia.nd, 
ImprO\'elllenll on macbloe for cutthlK and nnlllhiog the 
t:uda of Iludl and bolts, called "S-elson'lI Machine tor 
('uUlna and }'Inl�hlog the Ends of Studa lind Bolta," 
Dec, 22, lltH, 

4,1�.-J , H. WelJre and N. We.re, Cincinnati, 0., U. S. 
Impro\'emeotl on cooking utenllUII, called "Weare 
Brother.' Improved Cooking Utensil." Dec. 22, 1874. 

4,19!t.-S. S, White, I'hl!lIdelphla, Fa" U. S., .Sij!gnee ot 
J. W. GJlbert, lame place. Improvements on hand 
plecea tor dentlll engines, c!lolled "lmpro,·ements on 
Vental Uanu Pl(1Ces," Dec. 22, 1874. 

(,OOO.-J. W, Dunn aud G. B. !loyle, Niagara, Lincoln 
county, Ont. Impro,'ementil in the method ot he.tlng 
and protecting 8tell.m bOiler!, called "Tile Royal Arch 
Flue and lIot Air Attachments to Furnace Doon." 
Dec. 22, 1874. 

4,20I.-F. D. BrlXlhead, Boston, Mus., U. S. Improve_ 
menta on cans, caned "Brodhead's Sectlon.1 C.n." 
Dcc. 22, 187-1. 

4,'lO"l,-W. Jllne". Philadelphia, PIl.., U.S. Improvementa 
on bed 'prinK', called " Joliell'Compoulld Ded Spring." 
Dec. 22, un", 

.,203.-G. Huntington, Urllntrord. Drant county, Oot. 
f;J:tenllon 01 �o. 19"2, called "lIuntington'l CloU,es 
W.lher." Dec . W ,  IIJH. 

4,2O.I.-A, N. ChrltUe, SI. Loul8. Mo.,U. S., and Hon, 
Sir A. T, Galt. Montreal, F. Q. Improvement. on 
�mokutackl ot ranw.y locomotive englneB, called 
"ImproTcd Spar" Arruter," Dec. 28, 1874. 

�d\JmistlUtlits. 
Ba.ck Pace • •  _ _ _  • 81.00 a line. 
ID.lde l"alle • •  _ _ _  • 7� cent. a Ii.e. 

EllqraV'fn� mall l�<ul aduerti$ements at the sanK ra.U 
PM" Itu�, by mOO8Urcment, as the letter press • .Adver­
ttBements mug be received at ptLbltootwn oJfiu (U 
earlll as FridaJojmDr1linu to appwr in n&t issue. 

P·-\TE�T FOR SALE.-An Impro\'emcnt In Spring 
FI�h Hook.a. I>atenw(l December 8th, Hm. 

____ ,�. W. JONES, Remaen, Onelda Co.,N, Y. 

STaaL STAMPS. 
Lilt .nd Sample. free. E. M. DoVGLU, Brattleboro' ,  Vt, 

KIND -rHder-;-U you are In any way Interested In 
Bees or Honey. 

we will with pleasllre lend you a N.�'ple cony of our 
Monthly " GLEANINGS IN BEE CULTURE," Simply write your addre .. p..t':I��y :lgor:la���\(a;:ft��d[,�sl�. t Any �erlodleal ,..Ivln&, thb one IDllertlon .nd aendlnK u. markeu cop),. will receive Gleaolngs one year. 

TWO MIT·LION 
FIVE HUNDRED THOUSAND 

DOLLARS 
Will be dl�trlbuted. In 2),000 Ca,8h Gifts, at the Firth and 

Lalit Gift Concert In aid ot tile 

Public Library of Kentucky. 
FEBRUARY 27, 1875. 

Positively no Postponement. 
A DR,'\. WING ON 27TH, OR 

tT Money Refunded. 
POSITIVELY LAlIT CRANCE. 

BAIRD'S 

FOR PRACTICAL MEN, 
-<)--

efl �e;D �ec'lr�t
n
�Ir!��;��t�:J��:�s� l;o:��HI

T
� 

aent, free or pOltage, to anyone wllo will tal'or me with 
hie addrcn. 

HENRY CAREY BAIRD, 
lNDUSTRIAL PUBLlHHER, 

""0$ WALNUT STREEl'. Phllallelphill., PlI, 
"'5 � ... �O per day at home. Term8tree. Addrti. 
• .� GI:O. STlS60N " Co, Portland, !ole. 

-'---'----BLAXE'ifpATENT-
Stone and Ore Breaker 
eN_nee all llarc1 and brittle 8ubltllncea to •• , requ.lrll'd .1_. AIIlO, any kind of 
STONE fl,lf RoADti and for CONCRETE, &c. 

A<1!1reu BLAKE CRUSHER CO., New Haven, Conn. 

LE COUNT'S PATENT LATHE DOGS, 
both Steel and IroD; Iron and Steel CiampI, Exp!loIJd· 

h��l�r����
lise::'to�\�u:in��tli:�1lrlce8 during the 

C, W.LE COUNT, 
. __ ., .. ,_ .... . _____ , . . . ___ ....!'�uth Norwalk, Conn_ 

HANn-sAw J'ouLi;=savel the labor of 3 men. S. C, HILLS, �I Courtlaodt' St., New York. 

W OOD.WORKING MACHINERY GE�-
erally, Speclllltle., Woodwortb PI.ners and Rich· 

aNfI()n .. P.tent Imuoved Tenon Kacblnea. 
Centnl, C6rneWl'r�ol:�'t �U'trJt:rRr&'ARDSON 

1 " _ '\.'1' 1'; :-'; ' . -CO L D  R O L L E D  
S HAFTING . 

� 1M. .< . 
• l' ••• w o •• o ... c.� JUUI" ... L ............ " 
0\110 Lo,a I .... ""n.ul> ",l ... lt. 600. '\; 

.01_, .. IIA J .. ...,r, 1175. II �h .. the 
lIW Scl'.o. or MLDd .. .  pplled tG l.L. RoM;", 

&Ad. WpfO ........ l orcbano.tw; !be (;hot,," 0( Pur. 
...u. ; Ih s..l«t\oQ of lou. eo"'p .......... .. >4 lb. 

P ... puT .... lalo'o(l.:blld.u. Db�. Plo_wloc)', 
PJo"oiof\Iow,.. PlI,fIol",,u. h)'dOolOU' Bi"¥", .. hy, 
AN .. I '  ........ b.1 able.......... Wh, ,/oe P .... n "'F 

POSITIVELY LAST CONCERT. 

(; � '$ Whole Tlclceu 150.J. Halvesl2S; Tenths 15. ��JI'''l,(. ' _ " 
. 

Apply to THOS. £ . .HRAMLETTE. Atent-, (. ; � a � 
Or THOS. H. HAYS 4: CO., 6Q9 Broa':t���

I
�
I
�
,
. � .. �·.w "Ofk� wiU boAln "'l"'J p"r�orJ La u.. ("",n,.." -;!(.L!�kh··���·::'i, a:��,:.�-;�'i:� I 

,VOnCEST£R }o'REE INSTITUTE -A SCHOOL OF w .. lla .... �l.�U .. ,UAu.r.,,-.s..II. Jl<JiI, 
ENTEll�AA

C;n�AR\ 1flENCE.-APPRENTICE CLASS "�=:. '::'::t. i�r::r,.°�':'fh:,��' 
c. O. TH01UPSON, Worcefllter, Mafll.. oIop:..L".s�..J""YI" ,O I " O "U & .... 1 n..... I . r.D<I ",.tru,olIVe) 

5 OQO AGENTS WANTED. Samples sent "�'r'!!":� f�:,��A�.:-
• , free by man, wIth term& to clear trom 8!5 to . 
410 per y. TwoenUrelynewartlcleB, .IOaleable as ft.our. ....

..... _ *"",. ,-AddreBa N. B. WHITE .t Co., Newark, N. J. • ;.j T l'ubll.Lod ""'Qlbly. al .�.oo a ELL ME TRULY, LITTLE DARLING. Song )·oar. Sub""'l"" no .... 
and Choru. by Fraok Ltw!lornle. Let Me Dream ot Home, Sweet home. Song aod CIloru6 by W. T. l'"orter. , .. Idrew S. JI.. W5���, 

The .bove are two of tbe mOlt beautlful!ongll ever pub- �9 1I",.,l",,,}", 
�:���e��c\�

e
HI

I�fJ�r!�I�iat�;�ce
A��:�b; sent poltpald � N. Y. 

Y. W. H!,;LMICK, Mt;ll{c D1U.LI!:lt, i:-m Welt SIxth St., Cincinnati. Ohio. -

�A;-;N;;;E�W-;;-�V;'O;:-;L�V�M-:::E:-:,C-:T�h�" '�L'L"1i::'S�T=R�A�T�E=D�pOH�R�E-� I ---'---------T;;;;;H;;.:-cL"'EHIGH VALLEY 
:SOLOGICAL JOURNAL. January oumber, willi 80me thirty 811WJ'&f1nge, live. portralu of our new Postmuter GeneRI; Charlotte CU8bmao

t
· I .... u Colored HIBhope' Don C.rto.; the late Mayor; Our ell-Tale LI�; Deat)1 'wIth­out Palo; Our &rt • •  nd WlJ.t they SlgnlfYi Connection ot Mind and Uody; Etbnolol"Y, Pby.lology Pbyl.lognomy "'YChology, &:c. Only SJ centa, or f,3 a vear. Sent II.rat �tt by S. R. WELLS, Publt.her, No. 3890roadway, N. Y. 

THE 'ECLIP"I:' FAN ... B L O W >: II 
for Bla.cl,amttbe, Coli. ..,,\\. chmabrM �[ : chini.ta, and aIL u�lu" ��" amlth or torlf� tire\. WorkB b)" hand or """":",,," power. SuiiM ally fire, Guar.ntied. U· " , lUlltrllted Cireular &; Friel! llit l'l'ee. p E. F. LANDIS, .Lu.ncutel". P ... 

The 
to II.nd ! 

Emery Wheel Co 
WEISSPORT, PA., 
Milnufaetureraof 

Emery Wheels under a 
new patent. 

Send tor circular. 
Niagara St'e;am-Pu;mp. 

CIUS. B. KAlIDIClt, 
2S Aw..ml St., Broo"'·'.'� N, Y 

• • • • • • • • • • • •  
. . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . 

. . . . . . . . . 
Sc •• w C.A,8tR8. D.ILL GAV ... I:. 

lo?f2� 1�
l
r8,O:8,

C
����J.

e
�

t g���fu a� �
d
�:�;=d��O 

In, Drill GaUge
/
lndl

r
;nlllble to all ,..ho uS(! Twlet Or1ll8, 

&ent tree by rna I for 1.�, PrIce LI,to! Small Tools tree. GOODNO� &:: .�JG !..M�!:,.�Cor�llI, .Bolton, 1oIa58. 
BA�KHUPT'S SALE OF HORIZONTAl 

and Vertical Steam Eni1nee. Alllo new and second 
and !lachlnl&t'8 Tooli. Send for circular at 

$77 
THE YALE IRON WORKS, New Haven, Conr 
A W.KgK to Male lUI{. f'emale Agenl8, In tllelr 
locality. COtti NOTHING to try It. partlcula_6 FREE. P. O. VICKERY &; co., Augusta, Me 

GLASS MOULDS, for Fruit Jars, Lamps 
Bottles, Ink Standl,etc .. made by H. BROOKE IS yeaMl IJOR. WJu,." aud CZNTRl: STS. ,:r.; .  Y. For !lony 

thing new In &,111081, you will require I mould (or die). p.!: PA.RTJCtlh.'Il A'M'lI:NTrD1'I' paid to MOULDS tor IN V1!:NTORS, Seud mMel or drawing j Inclo�e stamp. 

AGENTS WANTED. 
),J Illl or wornoen. $34 a wed:. Proof furnished. Bu.�inc:S5 plea.-ialllillld hOIlIH'. 
abl� with no risks. A 16 page circular 
IU"IdValuab� Silmolesrree.IfirA puslal· card wh;ch II) :;elld your address 

Write ;,at once to 
NI:W "YORK. 

STENCIL DIES F., ,uttlDg bu" no" 
Stencn. all Blzel. AIMO complete OUTFITS ror Clotblng Sten. 

cliland Key Check., '/II'lth which younK men are ffill.klng 
from IS to ,20 a d.r. Senll fOT Caklogue and sample. to S. lf. SPENCER. 17 Ranonr St., lJu,wn, Mal8. 

MAGNETS-Permanent Steel Magnets 
ot any form or elze, made to order by F. C. BEACH 
" CO., 2(,3 Broadway, New York. Makerl of the cel.,.. 
brated Tom Thumb and Miniature Telegraph In8tru­
menta, 

PORTABLE STEAM ENGINES, COMBI� 
Ing the maximum or elnclency. durability and econ 

omy, with tbe minimum of weight and price. They Me 
widely and favorably knolvn, mor� thIn 1,080 being In 
ule. All ..... !TInted .. u,r.cturi or no sale, -»eacripUve 
circular;! 'fHi;()y'a���c&��nLEY dgoe.-;'Lawrence, MIIII, 

TH:r.: Union Iron .MiIls, Pitlsbu:rgh, Pa. 
Tile atiell'I�" ot Enll1neeMi and Archltech Iii called 

to our lmpl'(),·('d Wrl'lultht·lron BeanIe and Glrllel"ll (pat. 
tented), III WhIch the compound .... eldli between the Item 
and ft..nre., whleh have proved .o objectionable In the �Id 
mode of manutllc!urlug, .re entirely .volded. We are pre· 
pared to turnllh all .Izce at terma a. fa'·orable al clln be 
obtained elsewhere. FOr dncrlptln� IItho(rt'aph addre .. 
�arne��.!tlom.an" Cu., .�n��_n...!ro� MIlIII, _1!ttIJ�,:&,.�,�a, 

MACHINERY. 
IRON & WOOD WORKING MACHl�ERY 

OF EVERY DESCRIPTION. 
Cold Rolled Shafting. 
&:'

A
�����:r 1��;Jttid

S
{;;�I�:;el:n�

S
Pr�c�LL���

G, .tc 

G E O R G E  P L A C E  & C O . ,  
121 Cbamben &. 1m Reade StIJ., N. Y. City 

Plant"!! cl MatchiDg. 
MOUldln!. Re· .. w ng and Tenonlnl" Machines. Scroll 
�tit

s
:nB. �tifk·J�It�ds'6��l�a�:���ri?'w. Y, 

Send for Catalogue. l lllJ Liberty SI., N. Y. City 

N· EW""""""iJlIPROVED PATiEIDiS�MACH[NISTS' 
TOOLS-.II Irlee-at low prlcel, E. GOULD. 91' to 113N. J, R. R. Ave .• Newark, N.J, 

-A'-FORTUN' E }'OR ALL In- tile Rubber Stamp BUllneu. AddreB8 DORMAN'S 
STENCIL AND STAMP WORKS, Baltimore, Md. 
Macht!!!'!>'" ot lmproved tJtrletll for makIng SHINGL,t;s HEADING, AND STAVES 

Sole mll.kerli ot the well known hU"XOVKD LA.w's I>A'I"J:!ofT SHI!ofGLE AND BK&DtNO S"w1NO MACHINB. Forclrculars 
addren TREVOR &: CO . •  Lockport. N. Y. 

RI(''HARDSoi(' MERIA�! & CO., ' 
M.nutllCturerl of tile latnt Improved FlI.tent DRnlels' 

and Woodworth PlanloK M.chlnea Matching, Sash lind 
:�

l
��ul��'}f:,

I
.'i�I�gOll���rne!�r::Jt?I��

I
�� l����� 

Scroll 811.W8 Rallw.y Cut· oft", an(l Rlp·lJaw Machlnell, 
Spoke and �loOd Turn{ng LatbeB, lind variOIiS other kinde 
ot Wood·worklng M.chlnery. Catalorue. and price IIsta 
�!;eg:u::PlM�lg:Tty r:���a���Ytoiic�rceBter, Masri 
ADVERT1SERS!-g�nd·""iwent,y.iive- -eeiiiB -tO·GEO. P. 

ROWELL &: CO", oil Park Row, Ne .... York, tor tbelr 
��!�r:: :ndt e!w;;'�J� �:;iD:::

l
gJ������:'.OCO 

PERFECJ: 

N EWSPAPER FI LE. 

Addreos M U N N  &; c o. ,  
Publishers Ii 8cIENTrrIc AXERICAN." 
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TUE 

TRADE INGIlfE. 

F
At.'TORIES TO LET-At Hllverstmw, N. Y., on 
Hudlon IUver, Two hI-rae !Irick Flictorle!l re!pec­

tlvely :) 8torle� 94.80, .... Ith Exten.lon 1 Story IflxM, and ::I StorleIl9Ol::J8. Abundsot water powcr In eaCh, Turbine 
!lond oycrshot wheela. 

l'�o�'N"�E�{t:fI�����ltraw, N. Y. 

( )  eR '-COVERING " " Ii" , ).ILI�RB-;nrn 
PiPES sal'eI Twelltr,�r Cent In Fllel. OUR FELT, CEMt:N'f, AND PAINT FOR 

RvOF'S I. the beat In tbe market. 
Asbestos I'elting 00. 

316-3W Froat St .. N.Y. 

<lEO. W. IlIIAD cl 00 •• 
STEAM BAND SAW 

AND VENEER"CUTTING MILL. 
186 to m LEWIS ST., toot �h &. 6th 8111. ,  E. R" N.Y. 

AiwIly8 on h.nd, FVLL STOCK or SEASONED 

Hard-Wood Lumber 
AlfD CHOICE FlOVRED VEIIEElI8. 

The LARGEST STO(;K r Tille GKEA.TEto(T 
\'ARIETV ! The LowelJt PrIce. I 

�e�
n
�:o:.w:����ryC:�I��f��� �:tu��· 

TURBINE---
Water Wheels. 
)Iure than tour tlmell aa 

m.ny of Jamell Letrel'! 1m. 
t>roved Double Turbine Wa· 
t�r Wheela 10 operation than 
auy other kind. U slzl'll 
made, rII.ng"lnK from 5� tu 9ti luche8 diameter. under 
be.dl trom 1 to 240 feet. Buccel!lll1tll tor every pur· 
fg:

e
nn!;:[gee�:;'" =r.�I:J: 

cOntaJnlu� 160 »age. and 
over 80 nne Uiulltn.tlonl, 
Bent free to partlea Inter· 
el

jA
d
JEsl�WEi� CO. 

Sprln�eld, Ohio, &: lOW Lib. 
erty St., Ne .... York City. 

To ElectrO-Platers. 
B

ATTERIES,CUEMICALB, AND MATERIALS, 
In leU or aln£le, with book. of In.trucUoQ. roanu-

WI��:�:Ia�':19 '::!mleal��e1� B':,:t��: M��f�=::,� 
ted calalogoe lIeQt tree on appllCition. 

G R I F F IT H  & WE D G E-lIIAN(JF"CT�'.II:.a OJ'THe ' 
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Back PUlle .. .. .. .. .. .. ..  81.00 . line. 
In!!ide PUlre .. .. .. .. .. .. ..  '7,'i cent. a line. 

Engravings may head advertisements at the same rate 
per line, by measurement, a8 the /.etter pre88. Ad­

l1erHsements must be received at pUbHcation ojftce a8 
em'ly as Friday morning W appear in next isBuc. 

J thutifit 

ASBESTOS MA TER.IALS 

S A W S  
A 1*100\ A 
W Gold W 

8100.00 GOLD PRElllIUM lind First PRIZE SILVER MEDAL, fo the BEIi'T CIRCULAR SA'V, at the Great N&tiolllll Industrlal EXpGslHon, held at Cincinnati, 1874,' after two �eparllte contests, o(',cupylng six days, Also, the FIRST 
PREMIUM SILVER MEDAL for the BEST CROSS.CUT SAWS was awarded to 

S A W S  
EMERSON, FORD & CO., 

B E A V E R  F A L L S, P A. IlT Send for PRICE LIST of their DAMA8CFS TEMPERED SA W-S, and Circular containing full particu­lars of the great contest. 
To MACHINERY AND FACTORY I SUPPLY AGENTS.-A liberal Cash CommisSion paid on Sales of Special Mechanical Appliances, required in every Jo'actory, Machine Shop, and Manufactory. Goods thoroughly e�tablfshed, of acknowledged merit, and. war-
��t�trFux�r4�r�Hi,1 ���e�s,ol::��rn��.�U�s��e. Address 

Do Your Own Printing 
Press for cards, labels, envelopes Lnrgcrsi.zcs forlllrgcwork. 1\lcn do their printingllnd advertil:ling, savc moncy and increase trade. Amateur Printing. delight fulpastime for spare hours. BOYS have grclltfun and make moncy fa�t -rifnllin:Latprinting. Send two stamps for f::ll � catalogue presses type etc, to the �lfrs "IU:S'.-KELSEY & CO. Meriden. Conn. 

NOIf.COlllJlUSTIBLE STEAM BOILER '" PIPE 

COVERI.Go 
Saves ten to twentyper cent. CHALMERS SPENCJo; CO., footE. 9th Street. N. Y. ; 1202N. 2nd St., St. LouIB,Mo. 

Address JOHI>< A. �WEDLI);u S SONS, Manufactur· el'll, Trenton, X. J., or 117 Liberty St., New Yorlc.. Wheels and Hope for conveying power long d1stanceB. Send for Circular. 

IRON A N D  STEEL 
DROP FORGING. : 

Of E�'�rv De$cription, ut Reusonable Prien. I 
The Hull '" llelden Company, Danbury. Ct. 

T A N N A T E  O F  S O D A  BOILER SCALE PREVENTIYE.··Jos. G .  ROGERS & Co., Madison, Ind. A{Je7lcl�8 : R. H. Lee, Tltusvllll!l?a . ;  Owens, Lane & Dyer Machine Co. St. Louis, 1010. '  whit. man & Burrell, Little Jo'alla, N. t.;  Warden, McLelland � CO·hClnctnnatl, 0 . ;  H. H. Hattlson, Nashville, Tenn . ;  
��fe�a�,���f8r�a��·i.a.�L:nSti!!\�y �td ,'ii s�U�!�i St. ,B'more. Md. ; Babcock & Wllcox.30CortiandtSt.,N. Y .  

Machinists' Tools. 
EXTRA HEAVY AND I"PROVED PATTERNS. 

LUCIUS W. POND, MANUFACTURER. 
W orecs[er, MaliS, 

WAREROOMS 98 LIRERTY S7 . •  .N. ] .  Ill'"' Lat�.Plalier8,.lJo1·in" .If.l/�. Drtl�.anJ Gtar cut. ttr� a Speclf�/tIl. 

�WAIN. 
The MOllt Powerful, and the Only Tight Shutting, Good Part Gate Turbine ever made. Price of small wbeels to Bult tbe times. Send address to 

1;'rt�Cbe�m"!o;ilfn:II' 

MORRIS, TASKER & CO., 
PASOAL mON WORKS. PHILADELPHIA. 

TASKER IRON WORKS, NEWCASTLE, DELAWARE. 
OFFICE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FIFTH and TASKER S TREETS PHILADF,LPHIA 
uFFICEalld trAREHOUSE . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . NO. 15 GOLD STREET. NEW YORK: 
(,FJ<ICEand 'AREHOUSE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  No. 36 OLIVER STREET. BOSTON. Manufactu,rers of Wrought Iron Welded Tubes, plain, galvanized, and rubber coat�d, for KIlS, steam and wllter, Lap· Welded Cbarcoal Iron Boller TUbes, 011. Wen Tublug and Casing Gas and Steam }o'lttings Brass Valves and Cocks, Gas and Steam Fitters' Tools, Cast Iron Gas and Water Pipe Stre'et Lamp P08t� and Lanreri:ts Improved Coal Gas Apparatus, Improved Sugar Machinery, &:c. Wc wuuld call 11\(; , 

EspeCial Attention to onr Patent Vulcanized Rubber·coated Tube. 
THOllAS T.,]'ASKER, JR. 

J O H N  H A R D I C K  

S T E A M  P U M P, 

W 
93 to 97 Pearl St .• Brool!:lvn, N.Y. 

Manufactured Bolely oy 
Hubbard &; A.Iler. 

ENGINES AND BOILERS, 
Pulley8,81w,jting and Hangers 

a Specialty. 
------_. 

HARTFORD 
STEAM BOILER 

Inspection &; Insurance 
COMPANY. 

w. 8. i'v.NKUN, V. Pt. J. M. ALUrN. PMt. 
'i. B, B"a. Sec. 

II .l. R T F O R D ,  C O N N .  
C .  HENRY HALL &- CO., W Cortlandt'tit.;"£" 'l: .t..-lly. 

THE PULSOMETER, 
The IIlmplest, most durable and ellectlve ST.U( Pt:HP now In use. Wilt puml?grltty or muddy water without wesr or Injury to its parts. It cannot get out ot order. 

B r a D c b D e p o t ll : 
IMi:!��ttO�t�,�&rrad�?����, ��asa. 59 Wells St ChtcBJlo. III. •. -.:-. _ . A-MERICANTW'iSi lJK1LL ...,U . ,  Woonsocket,R. I . ,  Manufacturer� of Patent DIAWOND SOLID EWERY �HJ;ELS, EXlI:BY WHeEL MACUIN.· RT, and Al'TOlilATIQ KNIFE GKIND-

�;8A���n aln�tl��f!;m:. \-��1:'� �87t18'H, alBO by M.C. M.a.,BoBton. 
NEW YORK OFFICE, 15 NEW CUVRCH STK:UT. 

STEPHEN P. �1. TASKER. 

.. 
R EYNOLDS & CO., 

145 EAST ST., NEW HAVEN, CT., 
M A N U F A C T U R E  Iron and Stce! Set Screws, Round, Square, and Hexagon 

§Icer��s ��1���I'I\��d B�idg��r��s ; ft���O B�lri.b B�itd E��cs� Blanks, I\utll, Washers, etc., of every description. Send for Prl{',c LIBt. 
learn Telegraphy. Good sltua--W· AN-T'-E---n " -"01'" YOU�G "EN TO 
t·iOU8 guaranteed. Address, with stamp, 

St;PT. G. T. C . ,  Oberlin, O. 

Todd &; Rafferty Machine Co. 
MANUFACTUREUS OF 

Tile celebrated Greene Variable Cut-{)tr }o;nglne; Lowe II Patent TUbular and Flue BOlierS LPlaln Silde Valve 81-&· Uonary, Hoisting, and Portable �nglnes. Boilers of all 
��n:s oa�r:�� la�'::fna, ,�blpi:e�r!��an�hrli:� �f��hl�i:�: Agents for the New �ven Manufacturing Co. 's Machln_ I�t's Tools; for Judson's Governors and Stop-Valvell; Sturtevant Blowers; and DllferenUal Pulley-Blocks 
�<SN:���'{�Ri&N����f'1lRS�� .. NEW YORK 

Second Hand En[ines and Boilers, 
of all kinds and sizes. BOUGHT, SOLD &: EXCHANGED Large sto1lO':ER��0� h:¥�·G�rl�dL�����c�.�rJ�w York 

I--�jPOR'tANt'-FOR ALL LARGE--i;ORPO RATIONS AND MANUF ACTVRING CONCERNS.­
uerk'lI Watcbman's Time Detector, eapable of controlling, with the utmost accuracy, the motion of a 

:t!���a�f �f(l g:���l���d ��r t��I��y!/eacbes dttferent 
�: f��l[I�fe�ttr; �· ��::r!dOb��1.v�'t1���'p���: Parties using or selling these Instrument! without au· thority from we will be dealt with accortllng to law. 

�tuttitau. - --VALUE OF PATENTS, 
And How to Obtain Them, 

ROBABLY no investment of a small 
sum of money brings a greater return 
than the expense incurred in obtaining a 
patent, even when the invention is but a 
small one. Large inventions are found 
to pay correspondingly well. The names 
of Blanchard, MOn'e, Bigclow, Colt, Eries· 
son, Howe, McConnick, Hoe, and others, 
who ha.e amassed immense fortunes 
from their inventions, are well known. 

And there are thousands of others who ha,-e real­
ized large ."-ums from their patents. 

More than FIFTY THOUSAND inventors have 
a,"aHed thems-elves of the services of :MUNN & Co. 
during the 'l'WENTY -SIX years they have acted a. .. 
solicitors and Publi�hers of the SCIE:sTU'IC �\�fERI­
CAN. They �tand at the head in this class of busi· 
ness ; and their large corp!! of assistants, mostly se­
lected from the ranks of the Patent Office : men ca­
pable of rendering the best sel'Yice to the im'entor, 
rom fthe experience prnctically obtained while ex· 
amlners in the Pawnt Office: enables MUNN & CO. 
to do everything nppertaining to pawnts BE'ITER 
and CHEAPER than any other reliable agency. 

HOW TO cIA Thi, i, the � CIOSingm. 

OBTAIN (iJ.. quiry in 
no"l,. ev· 

ery letter,describingsome invention,which comes to 
this office. A po�itive answer can only be had by 
presenting a complete application for a patent to 
the Commissioner of Patents. An application con­
sists of a Model, Drawings, Petition, Oath, and full 
Specification. Yanous official rules and formalities 
mllilt also be observed. The eJrorts of the inventor 
to do all this business himself are generally with­
out success. After great perplexity and delay, he 
is usuall,- glad to !leek the aid of persons expeIi­
enced in patent busines...., and have all the work 
done over again. The best plan is to solicit proper 
ad,ice at the beginning. If the partics consulted 
are honorable men, the inventor may safely confide 
his ideas to them; they will advise whether the im· 
provement is ]Jrobably patentable, and will give 
him all the directions needful to protect his right. 

Ho,v Can I Dest Secure M y  Invention ' 
This is an inquiry which one im'entor naturally 

asks another, who hns had some experience in ob­
taining patents. His an!'lwer generally is as follows, 
and eorrect : 

Construct a neat model, not over a foot in any di­
mension-!"mallel' if po""ible-and send by exprCl;lS, 
prepaid, addre!l. .. cd to l\fuNN & Co., 137 Park Row, 
together with a dcseIiption of it!" operation nnd 
merit�. On I'('ecipt thereof, they ,�ill examine tlle 
im-ention carefully, and tld"ise you RS to its pak'n� 
ability, free of charge. Or, if you have not time, 
or the means at hand, to construct It model, make 
as good a pen lind ink sketch of the improvement 
as pos;;iblc und send by mail. An IInswer as to the 
prospect of a patent will be rcccived, usually, by 
return of mail. It is !:!omctirnes best to have Ii 
search made at the Patcnt Office; such a measure 
often 8aves the cost of an application for a patent. 

Preliminary ExaminatIon. 
In order to have such search, make out a. written 

description of the invention, in your own words, 
and a pencil, or pen and ink, sketch. Rend these, 
with thc fee of $.'), by mail, addressed to MUNN & 
Co., 37 Park Row, and in due time you will l'eceive 
an acknowledgment thercof, followcd by a written 
report in regard to the patentability of your im· 
provement. ']'his special search is made with great 
care, among the models and patents at Washington, 
to ascertain whether the improvement presented is 
patentablc. 

To Make all AppllcatIOll for a Patent. 
The applicant for a patent should furnish a mo-

del of his invention if susceptible of onc, although 
sometimes it may be dispensed with ; or if the in­
vcntion be a chemical production, hc must furnish 
samples of the ingredients of which hIs composition 
consisu:, These should be securely packed, the in­
ventor's name marked on them, and sent by ex· 
press, prepaid. Small models, from a distance, ean 
often be sent cheaper by mail. The safest way to 
remit money is by a draft or postal order, on New 
York, payable to the order of MUNN & Co. Per­
SOIlS who live in remote parts of the {.'Ountry can 
usually purchase drafts from their merchant!>. on 
their New York correspondents. 

Foreign Patents. 

The population of Great Britain is 31,(0),0CKl ; of 
France,3i,OOO,OCKl; Belgium, 5,{O),(O}; Augtrin, 36,­
(0),000 ; Prussia, 4O,OOO,COJ, and Russia, 70,00J,00:I. 
Patents may be secured by American citizens in all 
these countries. Now is the time, when busincss i!; 
dull at home, W take advantage of thcse immensc 
foreign fields. Mechanical improvements of all 
kinds are always in demand in Europe. Thcrc wlll 
never be a better timc than the present to tll.ke pa· 
tents abroait We have reliable business connec­
tions with the principal capitals of Europe. A 
large share of all the patents secured in foreign 
countries by Americans are obtained through our 
Agency. Address MUNN & CO., 37 Park Row, New 
York. Circulars with full information on foreign 
pahmts, furnished free. 

Canadian Patents. 
In ordcr to apply for a patent in Canada, the ap­

plicant must furnish a working model, showing the 
operation of the improved parts ; the model needs 
not to exceed eighteen inches on the longest side. 
Send the model, with a description of its merits, by 
express, or otherwIse, to Munn & Co., 37 Park Row. 
Ahlo remit to their order by draft, check, or postal 
order, the money to pay expenses, which are as fol­
ows: For a five YCfrs' patent, $75: for a ten years' 

[JANUARY 23, 1 875. 
patent, $9.') ; for a fifteen years' patent, $115. The 
five and ten years' patents are granted with privi 
lege of ext-enslon to fifteen yeano. 

Trademal'k!!!. 
Any persons or firm domiciled in the United 

States, or any finn or corporation residJng in any 
foreign country where similar privileges are ex­
tended to citizens of the United States, may regis­
ter their designs and obtain protection. This is 
very Important to manufacturers in this country, 
and equally so to foreigners. For full particulars 
address MUNN & CO., 37 Park Row, New York. 

DeMI�n Patents. 
Foreign designers and manufacturers, who send 

goods to this country, may secure patents here up­
on their new patterns, and thus prevent others 
from fabricating or s(>lling the AAme goods in thiS 
market. 

A patent for a design may be granted to any per­
son, whether citizen or alien, for any new and orig­
Inal design for a manufacture, bust, statue, alto re­
lievo, or bas relief, any new and original design for 
the printing of woolen, silk, cotton, or other fab· 
ries, any new and original impression, ornameDt 
pattern, print, or picture, to be printed, painted, 
cast, or otherwise placed on or worked into any ar­
ticle of manufacture. 

Design patents are equally as important to citi­
zens as to foreigners. For full particulars send for 
pamphlet to MUNN & Co., 3i Park Row, New York. 

Cople8 of Patent8. 
Persons desiring any patent issued from 1836 to 

November 26, 1867, can be supplied with official cop­
ies at a reasonable cost, the price depending upon 
the extent of drawings and length of specifica-
tions. 

Any patent issued since November 27, 1867, at 
whlch time the Patent Office commenccd printing 
the drawings and specificatlrns, may be had by re­
mitting to this office $1. 

A copy of the claims of any patent issucd since 
1836 will be furnished for $1. 

'When ordering copies, please to remit for tile 
same as above, and state name of patentee, title of 
invention, and date of patent. Address MUNN & 
Co., Patent Solicitors, 37 Park Row, New York. 

MUNN & Co. will be happy to see inventors in per­
son at their office, or to advise them by letter. In 
all cases they may expeet an honest opinion. For 
such consultations, opinions, and advice, 110 charge 
is made. Write plain ; do not use pencil or pale 
ink ; be brief. 

All business committed to our care, and all con· 
sultations, are kept secret and strictly cvnjidential. 

In all matters pertaining to patents, such as con­
d ucting interferenc�, procuring extensions, draw­
ing assignments, examinations into the validity of 
patents, etc., special care and attention is given. 
For information, and for pamphlets of instru<'tlon 
amI nOTice, address 

MVNN & CO., 

PUBUSHERS SCIENTIF'IC AMERICAN, 
37 Park Ro,,', New York. 

OFFICE IN WASHINGTON-Corner F and 7th 
Streets, opposite Patent Office. 

OF THE 
SCIENTIFIC AMERICAN, 

FOR 1875. 

THE MOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD, 

1'lIIR1'IE1'lI YEAR. 

VOLUME XXXII,-NEW SERIES, 
The publishers of the SCIENTIFIC AMERICAN 

beg to announce that on the second day of January, 
1875, a new volume commenced. It will continue 
to be the aim of the publishers to render the con­
tents of the new volume more attractive and use· 
ful than any of its predecessors. 

To the Mechanw and ManUfacturer. 
No person engaged in any of the mechanical pur­

suits should think of doing without the SCIENTIFIC 
A)(ERICAN. Every Dumber contains from six to ten 
engravings of new machines and inventions which 
cannot be found in any other publication. 

The SCIENTIFIC AMERICAN is devoted to the 
interests of Popular Science, the Mechanic Arts, 
Manufactures, Inventions, Agriculture,Commerce, 
and the industrial pursuits generally;  and it is val­
uable and instructive not only in the Workshop and 
Manufactory, but a1so in the Household, the Li­
brary, and the Reading Room. 

By the new law, the- postage must be paid in 
advance in New York, by the publishers ; and the 
subscriber then receives the paper by mail free of 
charge. 

TERMS. 
One copy, one year (postage included) . . . • .  ·13.20 
One copy, six months (postage included) . . . .  1.60 
One copy, three months (postageinc1uded). .  1.00 
One copy of Scientific American for one 

year, and one copy of engravln/!', " �fen 
of Pro..,..,.." . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.00 

One copy of Scientific American for one 
year, and one copy of" Science Record" 
for 1874, . . . . . . . . . . . . . . . . . · . . . .  · · · · · · · · · · · · · ·  5.50 

Remit by postal order, draft, or express. 
Address all letters and make all Post Office or· 

ders and drafts payable to 

MUNN & CO., 
37 PA.RK. ROW, NEW YORK.. T-..,�HTE"',�'cScientitfCAmerican" is

-printed with. 
CUAS ENEU JOHNSON &; Co.·s INK. Tentb and 

LombardStll., Phlladelpbla and 59 Gold St., New \ork. 

© 1875 SCIENTIFIC AMERICAN, INC




