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THE PNEUKATIO OLOCK. 
Among the many wonderful pieces of mechanism to be 

seen at the Paris Exhibition, the pneumatic clocks exhibited 
in the Austrian section are not the least interesting. These 
clocks give exact time to all the clocks of a city simulta
neously, whether the distance of the latter from them be six 
miles or sixty. The system has now been in operation for 
about two years in Vienna, where the time is sent in this 
way from the Imperial Observatory, through tubes laid along 
the gas mains in different parts of the city, to all the public 
clocks, the hands of which all move by this arrangement at 
the same time. The city of Paris has recently authorized 
the " Societe des Horloges" to make a public trial of this 
pneumatic apparatus, with a view to the possible adoption 
of the system. 

The principle upon which these clocks work is this: "-If a 
column of air, inclosed in a tube at a given tension, be sub
jected to pressure, it immediately transmits that pressure to 
all its parts, even the most remote. " But the compressed air, 
after having exerted its force, must be expelled from the 
tube and replaced by a fresh column ; because, if the tube 
were not alternaiely opened and closed, this column would 
act precisely like an elastic spring ; consequently the me
chanical effect on the pistons would be insignificant, and the 
hands of the clock would remain at � standstill, powerless 
to move. The pneumatic clocks are at once simple and per
fect ; they are not likely to get out of order, and the escape 
of air, even, from the distributing pipes cannot alter their 
movement. This mechanism is extremely simple, and may 
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constructed that they must work perfectly or not at all; out the roots of Indian corn to the depth of 7 feet, and states 
there is no alternative. The invention is due to Mayrhope, that onions sometimes extend their roots downward to the 
an Austrian engineer ; but the merit of perfecting it belongs depth of 3 feet ; lucerne, 15 feet. Hon. Geo. Geddes scnt to 
to M. Victor Popp, who during the last two years has at- the Museum of the New York State Society a clover plant 
tentively watched the working of these clocks at Vienna, I that had a root 4 feet 2 inches in length. Louis Walkhoff 
correcting and modifying the apparatus day by day, until at traced the roots of a beet plant downward 4 feet, where they 
length he has been able to present a system which is com- entered a drain pipe. Professor Schubart found the roots of 
plete and perfect at every standpoint from which it may be rye, beans, and garden peas to extend about 4 feet down
regarded. As well known, the experiments made with the ward ; of winter wheat, 7 feet in a light subsoil, and 47 days 
electric system have proved impracticable. Electric clocks after planting. 
are among the most unreliable of chronometers, electricity -----_ ....... H .... ' �.------
by its very nature being the most capricious of physical 
agents, and the- intensity of the current varying with the 
nature, species, and charge of the battery, and with the re
sistance of the conductors, media, exterior temperature, etc. 
However, by means of ingenious, complicated (and conse: 
quently very costly) mechanisms, certain very accurate elec
tric clocks have been constructed, .but their high price places 
them beyond the reach of any but the wealthiest institutions, 
and they are consequently unable to respond to a public de
mand. The invention of pneumatic clocks, then, appears 
to be of such real util ity, and supplies such a pressing ne
cessity, that we may expect to see them gradually adopted 
by all large cities. .... ,. 

Depth to which Roots Penetrate. 

Mr. Foote, in Massachusetts, has traced the tap root of a 
common red clover plant downward to the perpendicular 
depth of nearly 5 feet. The Hon. J. Stanton Gould followed 

Transferred Ena-ravlngs. 

If dirty, the print may be cleaned by means of bread 
crumb ; then, to soften the ink, the print is put to soak in a 3 
per cent solution of strontic oxide, kept at a temperature of 
about 83° C. ; tbe necessary time for soaking can be found 
by experimenting on a piece of margin or extraneous mat
ter, cutting off a small piece, drying it, then damping wit·h 
nitric acid as hereafter described, and then observing whl'th
er it gives a set off on being rubbed against another piece of 
paper with the thumb nail. The length of time may vary 
from ten minutes to an hour and a half. When the print is 
removed from the solution it is thoroughly and carefully 
washed with hot water, superfluous moisture being absorbed 
by blotting paper ; it is then laid face downward on a few 
layers of blotting paper, and the back well brushed with a 
20 per cent solution of nitric acid until the paper is evenly 
and thoroughly soaked ; it is then dried between successive 
sheets of blotting paper. The zinc plate is prepared 
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much the same way as for 
zincography, with the excep
tion of graining ; instead of 
this it is rubbed with Water 
of Ayr stone, and finally 
polished with pumice powder. 
In transferring, much strong
er pressure is required than 
for zincogra(>hy ; indeed, theo
retically, a copperplate print
ing press should be used, but 
in practice a good litbo press 
will be found to answer al
most as well. After having ad
justed the pressure, place the 
print face downward on the 
plate, and immediately pull it 
firmly and evenly through the 
press. An intervention of 30 
seconds after the print is put 
on the plate would be fatal to 
success. 

After the print is peeled off 
the plate is sponged over with 
unsoured gum water ; water 
is then sprinkled on, and it is 
gently washed with' a clean 
rag to remove any adherent 
particles of paper ; the trans
fer on the plate is then rubbed 
over with a mixture of litho
graphic ink, thin varnish, and 
-gum water, by means of a 
fine sponge, care being taken 
to have an excess of gum 
water to prevent "blacking 
up. " When sufficient ink has 
adhered to the lines thc plate 
is flushed with water under 
the tap, and is thcn slightly 
etched with phosphoric acid 
and gum water solution, di
luted with its bulk of water; 
the plate is next rolled up 
with printing ink and re
etched with the normal solll
tion. It is now ready for use, 
and can either be printed 
from in a litho press, or it 
can be etched by acid, and 
then printed typographical
ly. 

be described as follows: . Air 
is injected into a metallic 
cylindrical reservoir, M, by 
means of a hydraulic motor ; 
from thence this air is led 
into another large cylinder or 
distributer, D ;  it is only used, 
however, as fast and in such 
quantities as needed by the 
regulator. At every minute 
the air from the regulator en
ters the lead or iron distrib
uting pipes, and acts on a 
leather piston inclosed in a 
small cylinder attached to a 
lever ; and the latter deter
mines the movement of an 
escapement that moves the 
hands of the receiving dial, 
H. This lever receives the 
pressure communicated by 
the central motor, R, and at 
every movement causes an 
escapement wheel to advance 
one notch, marking one mi
nute of time. At every un· 
locking of the escapement 
wheel, the air from the dis
tributer ceases communica
tion with the distributing 
pipes, and escapes into the 
atmosphere. The regulator of 
the central motor, R, is an 
endless chain clock as perfect 
as possible, furnished with 
a compensating pendulum. 
This receives astronomical 
time from tbe public observa
tory , and transmits it to the 
dials, distributed in differ
ent quarters of the city, as 
well as to those of private 
dwellings. In order to pre
vent any accident, and as a 
simple measure of precaution, 
cach central station is pro
vided with twin motors, each 
complete in all its parts, and 
only one of which is in oper
ation at a time. These two 
motors are connected auto
matically, in such a way that 
if, through an accident, the 
working machine suddenly 
stops, the other one at once 
begins operation, thus pre
venting the least retardation 
in the movement of the 
clocks. Thesc clocks are so PNEUMATIC CLOCK AT THE PARIS EXHIBITION. 

In preparing freshly printed 
matter the print is at once sat
urated with the nitrM acid so
lution, all further manipula· 
tion being the. same, with the 
exception, perhaps, of rather 
less pressurc in transferring. 
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STEAK ON THE COMMON ROADS. I effort to do good comes from the Laccadives. On those 

A prediction made about ten years since by an eminent islands the excessive multiplication of palm rats threatened 
civil engineer, that the t ime was not far distant when the the existence of the inhabitants. Living in the crowns of 
business of railroads would be confined to the transporta- the cocoanut trees, the rats nibbled off the young nuts, and 
tion of passengers, mails, and costly freight, and that all the fear of starvation and ruin fell upon all the people. 
produce and other heavy or bulky merchandise would be They appealed to the Indian Government for aid. The 
transported by means of steam road wagons over the com· government responded by sending over a stock of ('ats. 
mon roads, or over roads graded especially for the purpose, But as the cats could get fish to eat below, they declined to 
does not, by tb" l ights of the present times, appear so vision- climb ninety feet up the trees to get rats. Tree snakes were 
ary as it  did then. Indeed, it  seems quite possible that be- then tried, but the villagers were prejudiced against reptiles 
fore another quarter of a century has passed the prediction and killed them. Then the government sent out a consign
will be verified so far, at least, as concerns all roads run- ment of mongooses, but the mongooses declined to climb 
ning thl'Ough the thickly settled parts of the country and to trees after rats while they could get chick�ns on the ground. 
all the fceders of the great trunk lines. With cats and mongooses on the ground refusing to ascend 

Just previous to the designing of the Union Pacific road to the rats, the officials decided that all that was required 
the establishmen t of quicker connection with the Pacific was to make the rats descend to the cats and mongooses, 
coast by means of ste'1m road wagons, as they are called, so they sent the islanders over some owls. But they had 
was very seriously contemplated, and in fact considerable overlooked the popular prejudice against these birds, and in 
expense was incurred by the promoters of the project in committee assembled the people decided that even rats up 
examination and surveys of the proposed routes, and i n  con- i n  the trees were better than these " d evil birds." They ac
structing an efficient motor. cepted the birds in all apparent gratitude, but as soon as the 

The plan� were carefully investigatcd and received with coast was clear, the owls, cats, and mongooses were all con
favor by competent engineers anrl men of capital, and would veyed in procession to a boat and solemnly deported to all. 
doubtless llave been carried i nto effect in a short time; but uninhabited reef. 
at this crisis the necessities of the country demanded the 4 , • , .. 

,im£1ediate connection of the Atlantic and Pacific seaboards, WORKING OF COPPER ORES. 

ancl the fr�cnds of the new and untried project wisely A very noticeable feature of the mining matters of the 
shrank from a hopeless struggle against its well· approved West is the manner in which our miners treat, or rather 
rival. neglect, the rich ores of copper which are found in the 

Of the special motor which was to have been the pioneer greatest abundance on every hand, estimating them of value 
in this method of trans-continental transit, and which W'IS ! only according to the amount of gold and silver they carry, 
then thought to be admirably adapted to the purpose, we : utterly ignoring or overlooking, in their search for the more 
have since heard nothing; but inventors and believers in 1 precious metals, one which, in many instances, would far 
the principle have not in the meanwitill' been altogether idle, better reward the expenditure of labor and capital, if but 
and hoth here and in En:,:land road locomotives or steam half the scientific study were devoted to the development of 
road wagons, of various designs, and adapted to various, an economical method of working it that is bestowed upon 
uses, have been in use for some year,.:, and their numbers: ores of less value. 
arc constantly and rapiilly increasing. While it must be admitted that the processes now in vogue 

The public need of some cheap and practical substitute are too complicated and expensive to warrant their appl ica· 
========================== 1 for horses and other animals on highways and farms, and tion to these ores under the present or immediate pr�spec-

Contents. the belief i nspired by what had already hcen accomplished, tive conditions of the market for copper, it yet is a matter 
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(Illustrated articles are marked w:th an asterisk.) , in the possibilities of the road engine, induced the Lcgisl:t- of surprise that no cheaper process h as been found. Indeed, 
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be produced under the stimulus of the I)ffered reward. addition, which w ill be spoken of further on), lixiviating 
This action of the Legislature in withholding the reward and precipitating vats, and, finally, a refining furnace for 

may be looked upon as a striking example of faith in prog- the cement copper. 
ress ; and however we m�y judge of it, or however mueh The smoke stack of the furnace should be furnished with 

No. 144. we may sympathize with the disappointed inventor of this a rose jet, spray wheel, or some other device for wetting 
Forthe Week endln� October 5, 18'18. admirable engine, we fully believe that what has been done down the escaping sulphurous fumes; while under or in 

I.  ENGINEERING AND MEClTANICS.-Improved Gas Regulator for is proof of m uch greater possibilities, and that we shall not close proximity to the furnace must be placed the lixiviat
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p��i�'k'i,��:if;:''ri';o�ll�eo�I!,''tfI��i�3.�·n fill all the required conditions. of salt and water, and into which will flow the water which 

II. TECIINOLOGY.-India-rubber. The Para and Ceara Rubbers and The agricultural and manufacturing industries that are es- has absorbed the fumes passing up the stack. 
Balsam of Copaiba Trees. Propagatton of Rubber Trees. How the bl' h d 1 l '  f 'l d 11 d d Th . I t' Id b t d th t h Rubber Mill, is obtained. and the average yield. Convl'rtlng the Milk ta IS e a ong our mes o ral roa genera y eman e manlpu a IOns wou e 0 re uce e ore 0 t e con-
into Rubber. Propo,ed cultivation of Rubber trees In India. The Bal- cheaper land transportation than can ever be afforded by ditions of sand or powder, mix it with salt in proper prosaWa�fdc'?tY���ap���I���i-���'i��r�phlc l'rlntl::tg. By JOR" L. GIRON. Silver printing Albumen In prlntbg. Paper for printing. The Sen- them, and the need of it increases each day with growing portions, and roast it in the furnace, and when the chlori· 
.ltI�lng bath. Prepar!ng the paper. Printing and Its results. Toning. competition, while at short distances from railroad lines the nation is effected (no sulphides must remain, but some oxFixmg the image. Prmts on plain Barer. J'orcelain printing. Perma-
��?!tf���:.nii.i'�ln���I��J�nfor�la Is�W�Pf:;'fic�g���raPhY of 011 added cost of hauling by animals is so severe a tax on farm- ide is not objectionable), to withdraw and throw it hot into 
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:J;��:��ri�xI�!:I�T�::�SPh��t,;'��,':,'l:Yd;u��n�;:::!Phtrrcos�����de��;: among the most inviting, are passed by by those who hope to The chlorides of copper formed in the furnace will be 
drlc meta"hosphllte Tetrahy<!rlc pyrophosphate. ¥ribYdriC phos- obtain fair remuneration for their labors. quickly dissolved by the saline solution per 8e, while the phate. Hhcon. Boron. BorRmo anh.r.dride. Borax I Improved Carbonizing Apparatus. TW{J cuts. 

. The introduction of this system will of course be most sulphurous acid, wetted down and returned to the vat (it 
IV',ASTRONO"Y.-Report on the Recent EClipse, as seen In the United: strenuously opposed by the most powerful invested interests should be wetted down with the vat sol ution), will decom�tates. by the Astronomer Royal of Great Britain' with six figures 1 Thc Ecllpse compared to former EClipses. The Corona as scen by the of the country, anxious alJOut the millions in vested in their pose other portions of the salt and l iberate the chlorine to naked eye; wlth Illustrations. The photographs and photographs of ' the S lIar Spectrum. Remarkable results In the study of Spectra. Im-'i freight l ines and dl'eadino- to lose their grasp upon the riches convert the oxide into a soluble chloride. The solution portant observations on the Polarization of the Corona A strangely ,::, 

�'f��I���.
faint Corona. Reduction of the �olar Energy: Observation I of the continent ; but we have an unwavering belief that the should then be drawn off into the precipitating vats, and the 

Report on the EClipse. By Prof. HENRY DRAPER of New York railroad as a freight carrier will a few years hence have to copper precipitated by milk of lime. The refining furnace 
The Corona and the Spectrum of the Corona Photo:'raphed Th' h 't b '  t t t t 'th th d h Id th t ke charge of the precI'p 'tate Fraunhofer Dark Llo:oes observed In the Corona. PolarizIltion 'of th� S are I s usmess, 0 a grea ex en , WI e common roa s ou en a I . 
���OP,t�f�

t
<;:;���e

ct
�gi�gg�·d�::

J
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th�hJa��I�,eonllh�'8!��:.'. A. PROCTOR. The solar character of the Even as we write th e contractors for carrying the daily ing vat a solution of chloride of lime ; this may be returned 
Vulcan'. fear. By A. �'. GODDARD. Experiments of Vulcan's mail between Yuma and San Diego are building a �team to the lixiviating vat for the reception of the suceeeilinoo-Transits. from 1802 to 1878. 
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wagon to transport passengers, baggage, ·and mail across charge from the furnace (some salt always being add d '. 
100 miles of desert which lies in their route, and they count The sulphurous gases from the stack, which are carried 
on traveling at the rate of eight or ten miles an hour on the back to this  vat, will precipitate the lime as an insoluble 
sandy roads. sulphate, and liberate the chlorine to act as before. 

.. ••• • This is a brief outline of a process which seems to possess 
PEOPLE WHO CAN'T BE HELPED. the merits of effectiveness, simplicity, and economy, and 

It is a painful yet inevitable experience of the philanthrop- consequently is well worth the attention of those interested 
ically minded, that it is easier to devise plans for the good in copper ores. 
of the unhappy and unfortunate than to get them to accept Though corre'ct in theory and apparently of easy practice, 
the offered blessings. Those who build convenient and it will undoubtedly fail at the hands of ignorance; but a fair 
sanitary dwellings for the squalid, with a view to !ighten practical knowledge of the chemistry of metallurgy, com
the burdens and i mprove the condition of the shiftless poor, bined with patience and skill in manipulation, will develor 
often learn this lesson at no little cost. The force of cus- it, we think; into an economieal process that will add 
tom is hard to overcome, and when sustained by prejudice greatly to the profits of the Western miner of gold and 
is often irresistible. 8ilver. and restore value to the almost numberless coppl'� 

A somewhat comical illustration of this sort of fruitless. mines of New England and the Southwestern States. 
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CONFERENCE OF SWISS WRISTS AT GENEVA. 1 Evidently incorrect in principle, this is one of those prac. ' to practically excluded inventors from this island by mak· 

On August 20th last the Society of Swiss Jurists met at 'I tices that remains in vogue, seemingly because the machines· ing protection difficult or unattainable, are now done away 
the Univer,ity, Geneva, Switzerland, to discuss the question adopting it are such an improvement on what went before I with, and with little trouble, for the single moderate fee of 
of the adoption of a national patent law. that little thought has been given to the possibi lity of still i $100, the inventor can secure a patent covering not only 

Dr. Meili, of Zurich, who read the opening paper, took· further advance, but whoever can supersede it by correct Cuba and adjacent Spanish islands, but also Spain, the At· 
the ground that any patent law was unconstitutional, hut 
advocated a change in the constitution so as to permit the 
passage of such a law, and spoke of its many advantages. 
He also thought that an examination preliminary to the 
grant was advisable. 

Dr. Schreyer, of Geneva, followed with an elaborate 
address, wherei n  he warmly opposed a system involving 
such preliminary examination, admitting, however, the great 
desirability of the law itself. 

In the general discussion that took place on the questions 
presen ted by the papers Mr. Morel, vice president of the 
Federal Tribunal , and �Ir. Francis Forbes, of the firm of 
Forbes & Sage, of New York. favored the adoption of the 
law, instancing the successful working of the United States 
Patent Laws, and the rapid growth of useful invention, ow
ing to the security afforded by the same. At the close of the 
debate it was unanimously resolved that "the Society of 
Swiss Jurists declares that the passage of patent, trade mark, 

and design laws in Switzerland is desirable;" but the ques
tion constitutional was not voted on. 

The society then adjourned to a banquet at the " Hotel 
National . "  

practice will hardly fan o f  ample reward. 
The wood planer, by reason of its revolving at a high ve· 

locity, accomplishes its work with almost marvelous rapid
ity, and we can conceive of no reason why the same princi
ple should not be applied to the turning and planing of 
metals. 

It may, however, be urged against this that machine 
planed boards are not so smooth and true as metal work 
must be ; but to this one may reply that the "spring " or 
" buckle " of the board is the cause of its unevenness, and 
that such objection will not apply to the working of metals 
in this way to any greater extent than it will to the present 
practice. 

Ian tic and Mediterranean islands belonging to that rising 
power, and the Philippine Islands, in all perhaps the most 
promising field for industrial exploitation that the w orld 
affords. 

By taking the precaution to apply for a Spanish patent 
before taking out his final papers here-say after the patent 
has been allowed, but bt:fore it  is issued-the inventor may 
secure protection for his invention for twenty years. If he 
delays the application until his American patent has been 
issued, but not longer than two years thereafter, the Span. 
ish patent will be granted for ten years only. 

These to inventors. In addition, patents for five years 
are offered for the introduction of novelties into the Spanish 
dominions, whether the introducer be the inventor or not. 

Already a considerable number of American inventors 
have shown their appreciation of the increased advantnges 
offered by the new law; and doubtless many more, includ
ing manufacturers as well as inventors, will hasten to avail 
themselves of the new fields of enterprise and profit thus 
laid open. For many years, if not forever, Cuba must be 
a large buyer and not a producer of machinery and manu
factured articles. Of this trade the United States should 

For the general work of turning and planing metals, espe
cially for heavy work, there might be substituted for the 
present fixed tools rapidly revolving disks or cylinders of 
required diameters and thickness, and carrying cutters on 
faces or edges, as might be best adapted to the work, the 
disks or cylinders to be adjustable in horizontal or vertical 
planes, and at any required angles, and to be hung in swing
ing f:aII?es, so that their movement and pressure against the 
work may be easily regulated. The cutters or teeth should 

• , • , .. but slightly project, and should have broad bases to insure have, and can have, the lion's share. 
THE "TRUE THREAD." necessary strength and rigidity. With sufficient velocities, 

" It's nearly done, " said Old Apple John. " All I have light tools of this character would easily accomplish work 
now to do is to find the true thread of a quarter inch screw, to which the present style is barely equal. 
and my work is completed, and the world will be turned up- In the well known fact that a disk of thin sheet iron with 
side down." smooth edge, revolving at high speed, will quickly cut 

Then the old man retlfed to his cellar, and did not return through a bar of steel, we find assurance that the plan above 
to his apple stand. '1 he neighbors went to look for him. suggested is entirely feasible. By adoption of it we think 
The cellar was stnI. but a dim lamp burned at mid.day in increased accuracy of work would be secured as well as 
the inner room. The doors were forced, and the old man great economies in steam power, time, and labor, and that 
was found dead upon a pallet of straw. The machine that simpler and lighter machines would be substituted for the 
was to go without power stood on the table; but it lacked present somewhat complicated lathes and planers. 
the" true thread." . With these few suggestions we leave the problem to our 

For years the old man had worked upon the machine, inventors to be worked out in all its details. 
spending upon it all his spare time and slender income, -...... ,'-< ..... , ""._-----
bearing patiently poverty, contumely, discouragements, dis- AMERICAN DEXTERITY. 
appointments; returning'to the counsel of friends and the Not long ago one of the largest and most successful shoe 
jeers of acquaintances, the single reply that when one more manufacturers in Europe stated that, though his factory was 
obstacle was overcome his perpetual motion would be a fact; stacked with the best American machinery, and manned by 
then he would be at the top of the heap, and have his laugh as good a class of workmen as he ·could get, he was under
at those below. Of the principle he was sure; but the" true sold at his own door by American makers. His observa
thread," or its many equivalents, forever eluded his grasp. tions in American factories supplied the explanation: the 

Strange what a hold that old idea has upon the human average workman in our factories, he said, could turn out 
mind! The shadowy yet tantalizing belief that somehow much more work in a day than the most skillful in Europe, 
sometbing may be got from nothing-that by some trickery owing to their superior dexterity and quickness. The Swiss 
of mechanical device the universe may be cheated into watch manufacturer, Dubied, said that the American work
yielding power without an equivalent return-seems to be man could turn out day by day three or four times the 
an inheritance of the race, to be eliminated from the mental average product of the European of the same class. 
constitutions of individuals only by early instruction-or by This seems like gross exaggeration ; but it  is not out of 
death. So long as men are "sure of the principle "-and harmony with the testimony of many competent foreign ob
those who are sure are numberless-no disappointment, no servers. A correspondent of the British Ironmonger tells a 
accumulation of contrary experience, can convince them story which furnishes an apt illustration of this feature of 
that the search for the " true thread ,. is hopeless. The im· American workmanship. 
possible is to them a hope; it is  always possible, and always He says that during the Centennial year an English 
lies just one remove beyond their reach. manufacturer of stamped tinware saw some presses in use 

•• 1 • •  
AN INVENTOR'S DIFFICULTIES IN ENGLAND. 

In a letter to a friend in this country, Mr. Graham Bell, 
the inventor of the telephone: gives an amusing account of 
the difficulties he has experienced, while in England, in get
ting other than routine work done. lie says: 

" If you want to know the reason why inventors are more 
numerous in America than they are here, come and live for 
six months in England. If you wish to know how it feels 
to be brimful of ideas, and yet to be unable to have one of 
them executed. come to England. If you wish to know 
how it feels to have to wait for a month to have the simplest 
thing made, and then to be charged a man's wages for two 
months, come to England. 

" Yon will here be unable to see the interior of a workshop 
or to come into direct contact w ith your workmen, and the 
people seem incapable of working excepting in the ruts 
worn out by their predecessors. They are absolutely inca
pable of calculating any new design without the most labori
ous oversight from the inventor, and their masters, instead 
of encouraging invention , do all they can to put a stop to it, 
by refusing admission to the workshops, and charging the 
most exorbitant prices for experimental work, avowedly be
cause they 'don't want such kind of work,' 'it gives more 
trouble than it is worth,' and ' if you must have new things 
made you must expect to pay for them.' It is in vain that I 
say I have no objection to pay if I can only be allowed to 
oversee my own work. It is in vain that I say I am willing 
to pay anything to have my work done, and that what I ob
ject to is having to pay for not having it done. It is the 
same everywhere. Not only is your work not done, but 
you have to wait so long for the simplest th ings that your 
ideas cool, and you get quite exasperated at your inability 
to do anything. " 

It would be interesting to know whether inventors in 
other fields are similarly hindered. Just now it  seems to be 
especially difficult, for any one not  connected with or 
favored by the English Telegraph Department, to get any
thing done in the way of telephones or telegraphy. Possibly 
that is the source of Mr. Bell's troubles. .... .. 

These are the honcst Apple Johns-the genuine seekers in this country which pleased him greatly. He was particu· 
for the" true thread. " Of a very different order is the man' larly struck with their rapidity of operation, and ordered 
who has found the" true thread. " He is invariably a rascal, i three. They were made in due time, and the maker, hoping 
and is after unearned money. So he deludes his victims I for other orders, took them" abroad himself. They were set 
with the promise of a grand prize sure to follow the invest· up, and men experienced with presses were given charge of 
ment of just enough money to make a larger and stronger themr but under the most favorable conditions they could 
model-just enough to start the Grand Turn the World not be made to turn out within forty per cent as much work 
Over Association on a solid basis. He shrewdly counts on I as they averaged daily in American works. The operators 

The Secret oC Soap and Water. the abundance of men of more cash than sterling sense; 'I were not quick enough. Here one man opcrated a machine 
men who still harbor the delusive conviction that the " true, unaided, and had a hlank in position every time the die de- Hitherto no satisfactory reason has been given why for 

. f . . cleansing purposes the comparatively neutral soap should be thread," by which something will come rom notillng , is! scended. In the English shop the operator had two boys 
discoverable, and that the first to find it will make no end to help him, one to handle the blanks, and the other to better than the alkaline carbonate. In a note on the pedetic 

T action of soap, Professor W. St anley Jevons o ffers a plausi-of money by it: and he is not disappointed. here are carry away the stamped article; but even with this assist-
men always ready to bet against the inevitable, provided ance he could not supply the blanks fast enough, and forty ble solution of the mystery. He finds by experiment that 
some one confidently assures them that he has a trick to cir- out of every hundred times the die descended it had nothing pedesis. or the so-called Brownian movement of microscopic 
cumvent it: and until that race dies out the harvest of the to do. particles, is considerably increased by the addition of soap 
swindler is sure. With the gambler's spirit they reap the The same writer observes that this is no uncommon ex-

to water, and to this action he attributes the detergent effect 
gambler'S ultl'mate I·eward. Our of soap. Pure rain or distilled water has a high cleansing perience with the makers of American machinery. d d "  h' d It is amazing what protean shapes the " true thread " as- d power, because it pro uces pe eSls In a Igh egree, the mi-

l . . f 
most successful machines are often failures abroa simply nute particles of dirt being thereby loosened and washed sumes, and how near it always hovers to the Imlt 0 the because tbey are too fast for the workmen of other countries. . h away. The hardness of impure water arises from the vast pursuer's reach. It is even more amazIng t at so many are i Their operations are gauged by the average capacity of 

f . f h . decrease of pedesis due to the salts in solution: hence the in one way or another in hot pursuit 0 It, sure 0 t e pnn- I American artisans, and foreign operatives fail to keep up 
ciple, but always baffied in its material realization. with them. inferior cleansing power of such water. If alkaline salts 

.... , .. Th' . . . ff be added, dissolved in the water, it becomes capable of act-IS .IS but another Instanc.e of t�e edu�atJve e :ct ing upon oleaginous matter, but the pedetic action is less-A PROMISING FIELD FOR INVENTION. of machInery; and every year, WIth the IncreasIng perfectIOn, d t ' d B t 'f b dd d h th d M h h h· d th ' k f f h '  1 d . d f" . . ene , no Increase . u I soap e a e we ave e a -uc c eaper mac Inery an 0 er Ironwor 0 many . 0 mec amca eVlCes, the nee 0 IntellIgence, preCIsIon, t b th f th lk r' d' I' d th d f kinds might be manufactured, could the cost of turning and I and rapid manipulation is increased. The intellectual devel- v
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. 'd I I .  • c eansmg power. or t e same reason Sl lCa e 0 so a IS a planm� be consl erab y lessened , and extended, and even opment of skIlled workers cannot but be advanced m conse- f I 1 . b . f th f b t h' h new markets might be developed, for it is this kind of w ork quence. Already the mechanic needs, and many of our me. ¥ower u 
t
� ean�e�: It �lIlg one � e ew S�I s �nces w lC 

that adds largely to the cost of engines and all machinery' chanics possess, a higher grade of culture and vastly more Increase e pe e lC an suspensIve power 0 wa er. 
driven by them. ! knowledge than sufficed for the learned professions so called .. , . , .. 

In drilling, filing, and finishing, it is the tool that moves' a few years ago. THERE is said to be a terrestrial globe in thJ Jesuitic Li-
to produce the desired effect, not the mass of metal operated .. , ., ... brary of the Lyons Lyceum, which is 170 years old, eontain-
upon, and very marked wou!d be the difference in power, C1JlIA AS A FIELD FOR ENTERPRISE. ing, in great detail, the curious system of African lakes and 
to say nothing of the excessive time and labor that the re- Two circumstances combine just at this time to make rivers, which the English and American travelers have late-
verse operation would involve. Cuba an uncommonly promising field for American effort in ly rediscovered. It is two meters in diameter, and an in-

By what epithet indeed would we nowadays designate the way of industrial development and trade-the revival of scription, near the north pole, states that it was made in the 
the workman who would attempt, in all cases, to drill holes Cuban industry by the return of peace and the necessity of year 1701, by F. F. Bonaventure and Gregoire, Brothers of 
by using a stationary tool, and revolving the metal against making good the property damaged or destroyed during the 'I the Third Order of St. Francis. The globe has created a 
it? And yet, practically, the present method of turning and war, and the adoption by Spain of a liberal patent system. ,great sensation among geographical savants and amateurs.-
plani ng in no wise differs from this. The tedious formalities and heavy costs, which have hither- Lea Mondes. 
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Rore Beer and Less Whisky. The objects aimed at by these supernatural beings are 

According to the internal revenue returns, the citizens of worthy or ignoble, according to the state of society ; in an

the Republic are drinking less whisky and more beer. cient times they were often the gratification of the silliest 

Whisky-that part of it which paid revenue tax, at least- pride or the lowest lusts. 
fell off from 57,000,000 gallons for the fiscal y ear of 1877 to Thirdly, As knowledge advances. one after another of 

50. 704,000 in 1878-a differenee of nearly 6,300,000 gallons. these operations are found to be really uetermined by law, 

For the same time, the revenue-paying beer increased from the only difficulty being that the law was before unknown or 

9,480,000 barrels to 9,937.000 barrels-an increase of 457,000 not comprehended, or that the circumstances which deter· 

barrels, or 1 ,371,000 gallons. During the last 10 or 12 years. mined its action were too obscure or too complex to be fully 

if not longer, there has been a perceptible diminution here, grasped by the mind. 
conSidering the ever growing census, in the consumption of Fourthly, Final causes having thus, one by one, disap

whisky and others liquors. and a corresponding increme:1t peared from every thicket which has been fully explored ,  

of  beer, as  i s  shown by a decrease in drunkenness and its the question arises whether they now have or  ever had auy 

attendant ills. -New York Time.�. existence at all. On the one hand it may be claimed that 

Engineering Inventions. sought in vain in every corner into which l ight can pene-
• I . ,  .. I it is unphilosophical to believe in tbem when they have been 

An improvement in Gearing has been patented by Mr. W. trate. On the other hand we have the difficulty of account.

J. M c D o u-
gall, of Ren
dall Creek, 
Pa. This in
vention con
sists in the 
combinat i o n  
o f  two or 
more sets of 
three or more 
cranks, loose 
wheels, and 
flexi ble con
necting wires 
or wire ropes 
for transmit
ting motion 
from the dri-.. 
ving power 
to the ma
chinery to be 
driven. 

An Electric 
Railway Car 
Signal has 
been patent
ed by Messrs. 
Carl L. Mees 
and Israel A. 
Sherman, of 
L o u i s v i l l e, 
Ky. This in· 
vention con· 
sists in com
bining a sig
nal device up
on the loco
motive with 
two circuit 
wires extend
ing through 
the cars of the 
t r a i  n, a n  d 
with pecu
liarly con
structed cir
cuit - break
ing connec 
tions extend 
ing from one 
car to the 
ott.('r, where
by the part
ing of the 
cars, or any 
one of them. 
automati cal 
ly  transmit� 
to the engi
neer a signal 
to that effect. 

= 
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tion, for it has consisted in reducing the operations of nature 
to such blind obedience. Of course, when I say blind, you 
understand that I mean blind so far as a scrutable regard to 
consequence is concerned-blind like justice, in fact. 

If the doctrine is not atheistic, then there is nothing athe
istic in any phase of the theory of evolution,  for this con
sists solely in accounting for certain processes by natural 
laws. I do not pretend to answer the question here involved, 
because it belongs entirely to the domain of theology. All 
we can ask is that/ach individual shall hold consistent views 
on the subject. 

. , . ,  .. 
TESTING KACmNES AT THE PARIS EXHIBITION. 

Messrs. Chauvin & Marin-Darhel, of Paris, have some
what numerous exhibits of their manufacture at the Exhi
h i !  ion . among the rest some t est.ing machines of a type which 
Uley \mlUght out in 1876, allu which we illustrate by the en-

gravings on 
the present 
a n d o p p o · 
site pages, for 
which we are 
indebted to 
Engineering. 

Messrs. L. TESTING MACHINE AT PARIS EXHIBITION.-Fig . I, 

Fig. 1 rep
resents a 60-
ton machine 
for tension, 
compression, 
and bending, 
shown in the 
engraving as 
arranged for 
b e n d i n g  
stress. Fig. 2 
shows the ap
paratus used 
for register
ing strains in 
the same ma
chine when it 
is used for 
extension or 
compression. 
Fig. 3 is a 
machine for 
testing wire, 
and Fig. 4 a 
machine for 
testing pa
per, woven 
fabrics, or 
threads. All 
t h e s e  m a 
chines act 
on the same 
p r i n c i p le.  
which may 
easily be de
scribed by the 
help of Fig. 
1. Attached 
to the en
tablature of 
the machine, 
which is sup
p o r t e d  b y  
three c a s  t 
iron columns 
a n d  t w o  
smaller olles 
of wrought 
iron, is a cast 
iron cover. 
slightly ccni
cal. Below 
this cover iH 
a similarly 
shaped dia-

S. Chandler 
and Samuel N. Silver, of Auburn, Me. , have patented an 
improved Engine which may be used as a water engine, a 
stationary or locomotive steam engine, a water pump, a 
steam pump, or a steam fire engine. It is simple, effecti ve, 
and will work without pounding or back pressure. 

• I e ,  .. 
Tbe Order of' Rental Progress Sclenee-ward . 

In summing up the points of his review of what we may 
call the evolution of science. before the Science Association 
at St. Louis, August 22, Prof. Newcomb traced the gradual 
ascendency of scientific over teleological thought, as follows : 

First, When men study the operations of the world around 
them, they find that certain of those operations are deter
mined by knowable antecedent conditions, and go on with 
that blind disregard of consequences which they call law. 
They also find certain other operations which they are un
able thus to trace to the operation of law. 

Secondly, Men attribute this latter class to anthropomor
phic beings, or gods having the power to bring ahout 
changes in nature, and having certain objects. worthy or 
ignoble. in view, which they thus endeavor to compass. 
Men aiso believe themselves able to discern these objects, and 
thus to explain the operations which bring them about. 

ing for these very laws by which we find the course of na
ture to be determined. Take, as a single example, the law 
of hereditary descent ; how did such a law, or rather, how 
did such a process, for it is a process, first commence ? If 
this is not as legiti mate It subject for inquiry as the ques
tion , How came the hand, the cye, or the first germ into ex
istence ? it is only because it seems more difficult to investi
gate. If, as the most advanced scientific philosophy teaches, 
creation is itself but a growth, how did that growth originate ? 
We here reach the limits of the scientific field, on ground 
where they arc less well defined than in somc other direc
tions ; but I shall take the liberty of making It single sug
gestion respecting a matter which lies outside of them. 
When the doctrine of the universality of natural law is carried 
so far as to inel ude the genesis of Ii ving beings and the adap
tations to external circumstances which we see in thtir or
gans and their structure, it is often pronounced to be athe
istic. Whether this judgment is or is not correct ,  I cannot 
say, but it is very easy to propound the test question by 

which its correctness is to be determined : " Is the general 
doctrine of causes acting in apparently blind obedience to 
invariable law in itself atheistic ?" If it is, then the whole 
progress of our knowledge of nature has been in this direc-

phragm, sup
ported round the edge by a ring of India rubber so as to per
mit its motion up and down. The diaphragm fits up into 
the cover so that only a small space is l eft bctween the sur
faces of the two. This space is filled up with water. all the 
air being carefully expelled from it. The lower portion of it is 
then put in communication with a bent tube filled with mer
cury. the outer end of which is open and stands above the 
level of the top of the machine, as shown attached to the 
left hand column in Fig. 1 .  It will be readily understood 
that under these conditions the separation of the diaphragm 
and the cover, that is to say, the pulling down of the former, 
is resisted by the atmospheric pressure from below. As the 
separation is effected the mercury passes from the tube into 
the space between the two surfaces, and the depression of 
the level of the. mercury forms a measure of the amount of 
separation which has taken place, and hence of the force 
which must have been exerted to cause that separation. 

Underneath the diaphragm, and connected with it at the 
center, is placed a lever, one end of which is fixed and the 
other attached to the object to be tested. In Fig. 1 this at· 
tachment is made to a second lever carrying hanging links 
and knife edges for the rail which is to be bent. The lower 
end of the test piece (or, as in Fig. 1, the center of the bar 
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to be bent) is connected to the upper end of a hydraulic ram, 
the cylinder for which forms part of the base plate of the 
machine. The ram and parts connected with it are balanced 
by a counterweight carried by levers, shown to t-he right of 
Fig. 1. The load is applied to the test piece, as usual, by 
simply pumping water into the ram cylinder, and so forCing 
down the ram_ At the side of the column of mercury are 
scales on which the alteration in its level can be read, the 
one being marked in kilogrammes simply, the other in kilo
grammes per square millimeter. The scales are movable, so 
that the zero point can be adjusted at each experiment to 
the level of the mercury, which must, of course, alter with 
the weight of the piece to be tested. The scales are deter
mined by calculation and verified by actual application of 
weigbt to the diaphragm. Somewhat primitive apparatus is 
attached for recording deflections (Fig. 1) and alterations of 
length (Fig. 2). It is assumed, at least in the former, that 
the whole drop of the diaphragm is too small to be worth 
measuring. The machine is made in four sizes, namely, 
15, 30, 60 and 100 tons ; that exhibited at Paris is for 30 tons. 

The machine shown in Fig. 3 is for a maximum load of 2 
tons, the same type being also made for 5 tons and for 10 
tons. The entablature is here sup-
ported by two columns only, and 
the effort is applied by hand gearing 
instead of by a pump. The lever 
under the diaphragm is also dis-
pensed with, the wire being attached 
directly to its center. The neat little 
machine for paper, etc. (Fig. 4), is, 
of course, simpler still ; in it one of 
the columns is made to inclose the 
mercury gauge. 
is 30 kilos. 

Its maximum load 

The Study oC Comm.on Things. 

Jcitutifi c �lUtricau. 
justable check by which the head of the horse may be re
tained at any point and checked or unchecked with great 
facility from the driver's seat. 

Mr. David S. White, of Tolono, m . ,  has devised an im
proved }<'olding Chair, suitable for an ordinary chair, an 
arm chair, and a rocking chair, which may be changed from 
one to the other without lessening the feasibility of folding 
it up to occupy a small space. 

Mr. Jacob L. Friedriech, of West Branch, Mich. , has 
patented an improved Bag Holder. The object of this in
vention is to provide for quickly and readily attaching a 
bag to a hopper or spout, or detaching the same, and adapt
ing the holder to various sized bags. 

Mr. Benjamin F . Sellers, of Garden Prairie, III. , has pat
ented an improved Barb Winder, which consists in the com
bination of a pair of double holding jaws for retaining the 
fence and barb wires, a revolving spring-pressed mandrel or 
head, having a hooked coiling head and adapted to receive 
the fence wire, a forked bar forming a bearing for the coil
ing mandrel, and a forked handle or crank for rotating the 
coil ing mandrel. 

An improved Process for the Manufacture of Illuminating 

2 1 1 

bottom for beds, and in which the tension of the springs 
may be varied to suit the weight of the occupant. 

An improved Combined Thill and Harness has been pat
ented by Mr. Royal B. Boynton , of West Townsend, Mass_ 
The object of this invention is to furnish improved means 
for connecting a horse to the thills , so as to relieve the 
horse from any pressure around his chest which might i D 
terfere with his breathing and circulation. 

Mrs. Henry Dormitzer, of New York city, has recently 
secured improvements on a previously patented Window 
Cleaning Step Chair. These improvements consist in a 
folding auxiliary step connected with the chair bottom or 
platform, which faCilitates the cleaning of the upper part of 
the window ; and also in a novel arrangement of eccentrics 
for clamping the chair securely in place. 

.. , . , " 
New Mechanical Inventions. 

Mr. Henry C. Strong, of Mauston, Wis. , has patented an 
improved Saw Gummer. This is a time and labor saving 
machine for cutting, gumming, and shearing saw teeth. It 
may also be used ag a punch. 

Mr. Ignatz Frank, of New York city, has patented an im
. proved Machine for Cutting Roll 

Paper, to he used as telegraph pa
per, ribbon paper, hat binding, and 
for other purposes, the machine ac
complishing the cutting of a num
ber of strips at the same time, and 
winding them on a mandrel. 

Messrs. George L. Carlton and 
George H. Crager, of Omaha, Neb. , 
have patented an improved I,ocking 
Hinge for Sleeping Car Berths. 
This invention is particularly in
tended for use in connection with a 
folding berth in a sleeping car, but 
is applicable to other cases where a 
bolt and hinge are employed in con
nection with each other. The prin
cipal object of the invention is tl} 
provide means for locking the fold
ing portion of a berth and holding 
it securely in place when the berth 
is open for use ; and also, under cer
tain circumstances, when closed, to 
hold it sufficiently fast to prevent it 
from being accidentally displaced, 
but aIlow it to be readily opened, 
when desired, by the attendant or 
the occupant. 

Mr. John C. Lewis, of Charlottes 
ville, Va. , has patented a n  improved 
Nut Lock, which consists in com
bining a leather or other soft or 
elastic washer with two nuts having 
adjacent ratchet faces, and arranged 
respectively upon right and left 
threads on the bolt, the leather 
washer being first wetted to soften 
it, and then compressed between 
the ratchet teeth of the nuts, so that 
the two nuts are rigidly connected 
and both prevented from turning. 

Speaking of the grievous neglect 
of attention to common things and 
common employments as means of 
education, the Philadelphia Public 
Ledge?' sensibly remarks that " it is 
in the study of common things, that 
are so plen ti ful all arollnd us, but 
80 little understood, that an educa
tion may be gained of which at 
present we have only begun to con
ceive. Schools are numerous, books 
are abundant, every child is now 
made master of the elements of 
learning, yet there is a lack of prac
tical education ; the effects of the 
school are apt to fade away on the 
farm and in the factory, and a sepa
ration, if not an antagonism, often 
takes place between study and daily 
l ife. We need a bridge which will 
carry the scholar with his habits 
of study and inquiry safely into the 
lifc of profitable labor, without 
obliging him to drop what he has 
taken so much pains to gain. Such 
a bridge may be found in the study 
of common things. Ordinary life 
pursuits furnish abundant material 
for such study. Every object we 
see or handle in every-day life has 
a history well worth perusing, a 
composition well worth analyzing, 
a future well worth conjecturing. 
However common it may be, it has 
that in it, and about it, which will 
forever prevent it from being com 
monplace. Every employment we 
engage in, however mechanical or 
insignificant it may seem, will es
cape from all such odium if it is 
pursued with an active brain as well 

E.\G . a I'\ G . 4 

An improved Machine for Dress
ing Printing Type has been patented 
by Mr. Thomas Mason, of 14 Cross 
street,lslington, Great Britain. This 
is a machine having recipr()eating 
files, which dress the sides and 
edges of the type. It also consists 
in a device for feeding the type 
from one set of reciprocating files 
to another, and also in a device for 
nicking the bottom end of the 
type. 

TESTING MACHINES AT THE PARIS EXHmITION. Mr. John H. Kersey, of Colum

as a busy hand-if its resources are examined, its history I Gas has been patented by Mr. Daniel W. Hunt, of Oska
studied, its methods compared, its best purposes foIlowed. 

I
loosa, Iowa. This invention consists in utilizing coal tar 

Such education will make labor far more valuable by intro- I by distilling it, together with petroleum and steam, and 
ducing into it the element of thought ; it will increase the converting the mixture into a fi xed gas in a separate hot re
power of observation, and stimulate the curiosity, which is I tort, and mixing this gas while hot with ordinary coal gas. 
the germ of all knowledge ; it will invest the world of com- I The vapors of the oil and tar mingle with the gas from the 
mon things with richer meaning and keener flavor ; and best I coal and w ith the decomposed steam, and unite and form a 
of all, it will give continual occupation to those higher : fixed gas of a high illuminating power. 
faculties of man which are apt to rust in the tame routine of Mr. Philip Lamboy, of Schenectady, N. Y. , has patented 
every day life, when not thus lifted out of the region of an improved Broom Handle. The upper end of the handle 
commonplace ."  is turned down smaller than the main portion, to receive the 

.. . . I .. tube or sleeve, which may be of wood, paper, or metal, and 

New Inventions .  

An improved Mechanical Telephone has been patented by 
Messrs. Schnyler S. Parsons, Francis R. Shaw, and George 
N. Daniels, of Chatham Ceuter, Ohio. This invention con
sists of a diaphragm of cloth or other textile fabric, mounted 
in an open wooden case. The transmitting wire branches 
out into a number of smaller wires, jointed to the main wire 
and attached to the diaphragm. The main wire is hung to 
insulators, made of sheepskin, placed in 1.'. frame with a cen
tral opening, the frame and sheepskin being slitted, and the 
latter re-enforced at the slit. 

An improved Checking Device for Horses has been pat
ented by Mr. Joshua Davies, of Muskegon, Mich. This in
vention is designed to furnish for borses an impro�d ad-

of sufficient length to be grasped readily by the hand. In 
use the sleeve or revolving portion is grasped by the hand, 
and the broom can be turned without moving that hand, 
thereby facilitating the labor of sweeping. 

An improved Cake Griddle has been patented by Mr. 
Jonathan V. Taylor, of Lansingburg, N. Y. The fixed 
plate is provided with raised lugs, on which the hinged plate 
is supported, so as to admit air to the cakes dumped by the 
swinging plate. The hinged plate is also provided with a 
hinged handle, that is retained by a projecting shoulder in 
upright position, and which admits the swinging over of 
the hinged plate without inconvenience. 

Mr. John N. Valley, of Jersey City. N. J. ,  has patented 
an improved Spring Bed Bottom. The object of this in: 
ventiou is to provide an improved and adjustable elastic 

bus Junction, Iowa, has patented a 
Mechanical Movement for driving light machinery, such as 
circular saws, small thrashing machines, churns, cider mills, 
etc. , or for propelling boats, vehicles, street cars, etc. ; and 
the invention consists of the combination of two or more 
operating and transmitting levers and crank rodR with a 
compound crank shaft., and with means for transmitting the 
motion from the same. 

Mr. George B. Hall, of Fort Plain, N. Y. , has patented 
an improved Peanut Roaster, which consists in a novel ar
rangement of a stationary outer cylinder, a revolving inner 
cylinder, and driving mechanism, whereby provision is 
made for rotating the inner cyl inder above a kerosene stove 
or other heater. and for thoroughly roasting the contents of 
the inner cylinder. 

.. , . �  .. 
Brain Capacity. 

At a recent meeting of the British Association, Professor 
W. H. Flower read a·, paper " On the Methods and Results 
of Measuring the Capacity of Crania. " Of all the measure
ments by which they could determine the difference be
tween the human skulls of people of one race and of a for
eign race, perhaps the most important was that which gave 
the cubic capacity of the great cavity of the skull which 
contained the brain. Many ways of ascertaining it had been 
tried. Some persons laid great I!!tress on the weight of the 
brain, but for his part he thought that on the whole if the 
capacity of the skull could be got it would be more valu-
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able. The weight of the brain differed very much accord· same size-l,542 ; but, as he had said, they belonged to the 
ing to the age or physical conditions of the person when he lower grades of English skulls. He could not tell them any
died, and there were certain diseases which went to increase thing about Irish skulls, for there was not a single specimen 
the specific gravity. But when the actual capacity of skull of the Irish skull in any London museum. The inhabitants 
was found they had the actual capacity of the brain at the of the Canary Islands give a capacity of 1,498 ; the Japanese, 
time of health. 1,486 ; the Chinese, 1 ,424 ; the modern Italian, 1,475 ; the 

There was another very important reason why they laid ancient Egyptian, 1,464 ; the true Polynesians, 1,454 ; 

stress on obtaining the capacity of the crania in preference negroes of various kinds, 1 ,377 ; the Kaffirs, 1,348 ; Hindoos, 
to the other method. It was because all their museums now 1,306. They then came to the Australian aborigines, who 
contained a number of skulls from different parts of the were among the smallest, only giving an average of 1,283. 

earth, some of which were very inaccessible to scientific ob- There were two races still below the Australians, namely, 
servation, and it was, of course, impossible to ascertain the the Andamanese, who were a very diminutive people, with 
actual weight of the brains of these people after death. a capacity of 1 ,220, and the Veddahs, of Ceylon, who had 

Then, again, how could they get the eapacity of the skull an average skulL 
by the weight of the brains in cases where the races had be- The President (Professor Huxley) said he might, without 
come extinct, such as the Tasmanians, many of the Polyne- hesitation, offer the best thanks of the Section to Professor 
sians, the ancient Britons, and the ancient Irish, and others, I Flower for the important and interesting paper he had just 
specimens of whose skulls they possessed, and by which read. Persons not ordinarily occupied with scientific pur
they could ascertain the capacity of the brain?  He supposed suits might not be aware of the amount of care that had to 
he would be expected to say at once whether he attributed be taken when it was desired to do any good in scientific 
any great and direct importance to the weight and age of matters in oUtaining data, which data would, when obtained, 
the brain as an indication of intelligence. Well , he thought pack into the very smallest possible results. It would be 
it was one of the very many points that had to be considered seen what care was required to obtain measurements of the 
in this question ; but he thought there were a great many cubical contents of the skulls, and yet the whole of the 
other things to be remembered in this view of the question. labor, if Mr. Flower published his paper, as lIe hoped he 
For instance, many people had large brains and did not WOUld, would go into the space occupied by the three ' 
know how to use them, and some who knew how to use or four rows of figures. There was one very interest- i 
them did not try to do it. They would see that many of ing question: he wished to put to Mr. Flower-whether it ' 

the races that were naturally considered the higher races, was possible to establish not only a series of absolute meas
and had taken the lead in the civilization of the world, had urements of the capacities of the skull, but also some kind 
undoubtedly larger cranial capacities than the peoples who of index of capacity in which can be expressed the ratio of 
were at the bottom of the ladder of civilization. He would capacity of the skull to the stature of the person to whom it 
never accept the mere fact of a man's head being large as an belonged ; or if it was impossible to obtain that, yet even to 
indication of superior intelligence, but it was one point to obtain such data as would show the relation between the 
be considered. contents of the skull and the length of the part of the skull 

The measurement of the skull was not only an important which was, as it were, the foundation of the skull. 
but it was also a difficult work, more difficult in fact tban a .. , • , • 
great many people supposed, and a great many of the uncer· Paper Fiber ftom Woods and Plants. 

tain results that had been obtained on this subject were According to the experience of the paper manufacturers, 
owing to the persons who had taken the matter in hand not De Naeyer & Co. , of Belgium, different sources of paper 
having yet discovered the best and most certain method of fiber furnish the following percentages : 
carrying out the investigation. WOODS. 

A large number of measurements published were only of 
Oumrrwn Names. Scientijle Names. 

an approximate value. owing to the numerous fal lacies and 
Yield Per Oent. 

27'14 d'ffi ' . d . . . . f h d 
Heath . . . . . . . . . . . . . .  Erica vulgaris . . .  . .  1 cultles expenence m arnvmg a t  a Mtls actory met 0 

N h·  I Id b . h 
Filbert trees . . . . , Corylus avellana . . . . . . . . . .  31 '50 

of measurement. ot mg, apparent y, cou e easier t an 
k k 11 d h . . d fl '  1 Alder . . .  . . . . . . . Alnus glutinosa . . . . . . . . . . .  34 '30 

to ta e a s u an stop t e caVit ies, an pour some Ul( Bamboo . . . . . . . . . . .  Bambusa thonarsu . . . . . . . . . 34'82 
into it, and then pour it out and mea.'1ure it ; but they could ' 

d . .  k 11 h b d 
White pine . . . . . . . . . Abies pectinata . . . . . . . • . . .  34'60 

not 0 thiS With the s u , as t e one was very porous an 
. d 

Horse chestnut . . . . . . ..£sculus hippocastanus . . . . .  38 '26 
full of minute invisible holes, through whICh the fIui 

29 '16 
d I I b k 

Oak . . .  . . . . . .  . ' "  Quercus robur. . . . . . . . . . .  . 
soaked as it woul through a sponge. t was on y y ma -

f h h Id k . White poplar . . . . . . Populus alba . . . . . . . . . . . . . . . 35 '81 
ing the skull waterproo t at t ey cou see to measure ItS Red pine . . . • . . . . . .  Pinus sylvestris rubra . . . . .  32 '28 
cavity by a fluid. He had a skull by him which had been U 

d T 1 h 1 h d b fill d . h d 
Elm . . . . . . . . . . . . . .  " lmus campestris . . . . . . . . . . 31 '81 

so prepare . he arge 0 es a een e Wit wax an Ash . . . . . . . . . . • . . . . .  Fraxinus excelsior . . . . . . . . . •  32 '28 
the skull soaked in melted paraffin, which filled up the mi· 

d 
Black alder . . . . . . . . . Rhamnus frangula . . . . . . . . .  37 '82 

nute cavities, and when it was coole it was as impervious to 
f B . I h h d d 

Fir . . . . . . . . . . . . . . . . Pinus sylvestris . . . . . . . . . . . 35 '17 
any fluid as del t. ut the materra s t at a to be use in Osier . . . .  . . . . .  . . . Salix alba. . . .  . . . .  . . .  . . . .  29 '50 
testing the capacity of the skull must be something solid. 

36 '88 . d d 
Canadian poplar . . . .  Populus Canadensis . . . . . . .  . 

Various things, such as ehot, gram, etc. , ha been use . 
30 '!l0 d d 

Beech . . . . . . . . . . . . . . Fagus sylvatica . . . . . . . . . . . . 
He would pass over the various metho s that ha been 

31 '08 d d f d 
Pitch pine . . . . . . . . . .  Pinus Australis . . . . . . . . . . tried and failed, an which woul be oun recorded in the 

A I '  1 S '  f P d 
Walnut . . . . . . . . . . . . . .  Tuglans regia . - . . . . . . . . . . .  26 '52 

Transactions of the nthropo oglCa oClety 0 aris, an Willow . . . . . .  . .  Salix alba . . . . . . . . . . . . ' "  . . .  37 '82 
speak of two methods which , at the present time, meet with Birch . . . . . . . . . . . . . . .  Betula alba . . . . . . . . . . . . . . .  33 '80 
the greatest amount of success. One was the method of M. 
Broca, and the other the method of Mr. Busk. The latter 
had shown such good reasons for his plan that he thought 
it particularly safe to try it, and after doing so he had 
adopted it with some modifications. He filled the skull 
with mustard seed well shaken, and pressed in with the thumb, 
and then poured the seed into a long wooden box with 
glass sides, in which it was well shaken and pressed down. 
The figures on the glass indicated the spaces filled. This 
he thought was the most satisfactory way as yet invented, 
and they could hardly hope for better. He always kept his 
experimental skull by him when measuring other skulls, in 
order that he might occasionally go back to it to see if he 
had gone wrong. 

Now, as to the measurement of the skulls of thp. d ifferent 
races of the human family, a very important point to con
sider, and a very difficult one, was the sexes, because there 
was a great difference in the size of the skulls ; a much 
greater difference than there was between men of different 
races. To get the average of any race they must get a large 
number of skulls, and he must say their collection was very 
insufficient at present. According to a comparison between 
the skulls of sixty-three men of various races, and skulls of 
�wenty-four women. the ratio of the woman's skull to the 
man's was as 854 to 1,000. The largest normal skull he had 
ever measured was as much as 2, 075. He knew nothing of 
its history. It might" have been the head of a great philoso · 
pher, but unfortunately they were not in the habit of getting 
the heads of philos'lphers in their museum. Nearly all the 
English skulls were those of persons in the lowest ranks 
of life. It was these they had to compare with the speci
mens of other races. The smallest head he had measured 
was 960 centimeters, and that belonged to one of those pe
culhr people in the center of Ceylon, who were now nearly 
extinct. The largest average capacity of any human head 
he had measured was that of a race of long, flat headed 
people on the west coast of Africa. The Laplanders and 
Esquimaux, who were a very small people, had very large 
skulls. The latter gave an average measurement of 1 ,546. 
He then came to the English skull, which was nearly the 

Italian poplar. . . . .  , Populus Italica . . . • . . . • . . . . . 
Acacia . . . . . . . . . . . . .  Robina pseudoacacia . . . . . .  . 
Lime tree . . . . . . . . . . . Tillia Europea . . . . . . . . . . 
Rattan . . . . . . . . . . . .  palamus verus . . . . . . . . . . .  . 
Aspen tree . . . . . . . . . Populus tremula . . .  . 

HERBACEOUS PLA.... .... TS. 

36'12 
34 -10 
38. 16 
29. 19 
35 '00 

Camelina " " " "  . Camelina sativa . . . . . . . . . . .  29 '16 
Bent grass . • . . . . . .  Agrostis spica venti . . . . . . • .  45 '82 
Buckwheat . . . . . . . . . Fagopyrum esculentum . . . . . 30 '60 
Marsh rush . . . . .  . . , Scirpus palustris . . . . . . . . . . .  41 '70 
Banana . . . . . . . . . . . . Musa ensete . . . . • . . . . . . . . . . . 31 '81 
Mateva . . • . . . • . . . • • . Hyphame Thebaica . . . . . . .  26 '08 
Oats . . . . . . . . . . . . . . . .  Avena sativa . . ' "  35 '08 
New Zealand flax . . .  Phormium tenax " " " " " 32 '71 
Asparagus stalks . . • .  Asparagus officinalis . . . . . . .  32 '56 
Marsh grass . . . . . . . • •  Glyceria aquatica . . .  . . . . .  38 '80 
Maize . . . . . . . . . . . . . .  Zea mays. . . .  . . .  . . . . . . . . . .  40 '24 
Reed . . . . . . .  . . . . . . .  Phragmites vulgaris . . . . . . .  41 '57 
Canna . . . . . . . . . . .  Canna . . . . . . . . . . . . . . . . . . . . . 20 '29 
Rye . . .  : . . . . . . . . . . . .  Secale cereale . . . . . . . . . . . . .  44 '12 
Giant nettle . . • •  , . • • .  Urtica dioica. . . . . . . .  . . . . . .  21 '66 
Sugar cane . . . . . . . . .  Saccharum officinarum . . . . . 29'15 
Barley . . . . . . . . • . . . •  Hordeum vulgare . • . . . . . . .  36 '21 
Sedge . . . . . • • . • • . . • .  Carex . . . . . . . . . . . . . . . . . . . . .  33 '86 
Wheat . . . . . . . . . . . . . . Triticum sativum . . . . . . . . . .  43 '14 
Fromenteau . . . . . . . .  Baldengera Arundinacia . . . . 46 '17 
Blue flag . . . . . . . . . . .  Enodium cceruleum . . . . . . . .  40 '07 
Hop . . . . . . . . . . . . . . .  Humulus lupuius . . . . . . . . . .  34'84 
Canary grass . . .  " . . .  Phalari Canariensis . . . " . • •  44'16 
Wild broom • . • . . . .  Spartium scoparium . . . . . . . .  32 '43 
Dog's grass . . . . . . . . .  Triticum repens.  . • . . . . . . • •  28 '38 

.. f . ,  .. 
The Whitehead Torpedo In Battle. 

Admiral Porter, U. S. N. ,  has but small regard for the tor· 
pedo most approved by European authorities. In his arti
cle on torpedo warfare, in the September number of the 
North American Rev'ieu), he says : 

" To show the unreliability of the Whitehead torpedo, I 
will refer to the engagement between the Peruvian ironclad 
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Huascar and two British men· of-war. The Shah, one of the 
latter, sent a fish torpedo against the Huascar, which, seeing 
bubbles of air rising to the surface, avoided the machine, 
and it ran straight into a harbor near by ; there, the com· 
pressed air being gradually expended, the torpedo rested 
quietly alongside a Dutch merchant vessel at anchor. with 
no power to do harm. The Dutch captain, seeing what he 
supposed to be a live fish al ongside, got out his fishing 
tackle, but was disgusted at not getting a bite ; only aft er 
several unsuccessful attempts with a harpoon did he dis· 
cover the nature of his visitor. The Whitehead may, un
der certain circumstances, be a destructive instrument, but, 
owing to its erratic movements, it is l iable in the heat of 
battle to prove dangerous to its friends. Tbe torpedo ves. 
sel w ill, in the end, I am convinced, prove a most effective 
and certain means of offense, as its movements are at all 
times under the entire control of its commander, who can 
select his own time for attack and retreat. " 

.. . . 1 .  
THE RECENT ECLIPSE OF THE SUN. 

Our engraving is from a photograph of the eclipse taken 
July 29 by Mr. J. E. Ender, of Yorkville . Ill. The photo· 
graph itself is a beautiful specimen of the art ; and although 

our engraver has done very well, still the picture does not 
show the delicate and interesting gradations of light which 
the original presents. 

.. . . . .  
ASTRONOMICAL NOTES. 

BY BERLIN H. WRIGHT. 

PENN YAN, N. Y. , Saturday, October 5, 1878. 

The following calculations are adapted to the latitude of 
New York city, and are expressed in true or clock time, being 
for the date given in the caption when not otherwise stated. 

PLANETS. 

Venus rises . . . . . . . . . . . . . . . .  4 45  mo. Uranus rises . . . . . . . . . . . . .  2 43 mo. 
Mercury rises . . . . . . . . . . . .  ��'

mo' l Saturn in meridian . . . . . .  tfiX'ieve. 

Mars rises . . . . .  . .  . .  . . .  . .  . .  5 34 mo. N eptuue rises . . . . . . . . . . . .  6 45 eve. 
Jupiterseta . . . . . . . . . . . . . . . .  11 43 eve. Neptune in meridian . . . . . 1 34  mo. 

FIRST MAGNITUDE STARS, ETC. 
Alpheratz In meridian • . . .  1�·� eve. I Procyon rises . . . . . . . . . . . . . . �.�. mo. 
Mira (var.) ri.ses . . . , . . . . .  7 27 eve. Re�ulus rises . . . . . . . . . . . . . 2 22  m<>. 
Algol (var.) III merIdIan . . .  2 05 mo. SpIca . . .  . . . . . . . . . . . . • • . mvisible. 7 stars (pleiades) rise . . . . .  7 13 eve. Arcturus sets . . . .  . . .  . . . . . 8 24 eve. 
Aldebaran rises . . . . . . . . .  8 32 eve. Antares sets . . . . . . . . . . . . 7 44 eve. 
Capella rises . . . . . . . . . . . . . 6 00  eve. Vega in meridian . . . . . . .  5 35 eve. 
Rigel rises . . . . . . . . . . . . . . . .  10 39 eve. Altair in meridian . . . . . . . . . 6 47 eve. 
Betelgeuse rises . . . . . . . . . . 10 24 eve. Deneb in meridian . . . . . . . .  7 39 eve. 
Sinus rises . . . . . • • . . . . . . . . .  0 44  mo. Fomalhaut in meridian . . .  9 52 eve. 

REMARKS. 

Saturn will be about 7° south of the moon early in the 
evening of October 9. 

To the amateur telescopist it will be interesting to observe 
Jupiter's satellites October 9, from 6h. 155m. evening to 10h. 
34m. evening. At 6h. 155m. evening the first begins a transit, 
and with small telescopes seems to disappear at Jupiter's 
eastern limb, larger ones being able to follow it in its pas
sage across the disk. At 8h. 14m. its shadow also crosses 
the eastern limb. and follows the course of the satellite, and 
may be seen with a telescope of very ordinary power and 
aperture. At 9h. 15m. the satell ite emerges from the west
ern limb, and its shadow 1 h. 19m. later. At 10h. 34m. 
evening, his satellites will be disposed as follows : The first 
is close to the western limb, its apparent motion being from 
the planet ; the second is three times as far east as the first 
was west, and is approaching the planet ; the third is twice 
as far east as the second, and moving f�om Jupiter ; while 
the fourth is almost at its greatest distance from the planet 
east, being about four times the distance of the third and 
nearly stationary. --��------" __ f�.�'�. __ --------___ 

Roasted Table Salt In Intermittent Fever. 

Les )fondes quotes from a Marseilles medical journal a 
simple remedy for periodical fevers, which has been used 
very efficiently for many years by Dr. Brokes in his journeys 
in Hungary and America. 

The directions are to take a handful of powdered whi te 
salt, such as is used in kitchens, and roast it in a clean stove 
(new, if possible) ''with moderate heat till it becomes of a 
brown color, like that of roasted coffee. The dose for an 
adult is a soupspoonful dissolved in a glass of warm water, 
taken at once. It sbould be stated that when the fever 
makes its appearance at intervals of 2, 3, or 4 days, the 
remedy should be taken fasting, on the morning of the day 
following the fever. To overcome the thirst excited by the 
salt, but a small quantity of water should be taken through 
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�traw. During the forty-eight hours which follow the I then move the slide back and forth laterally to see if there 
taking of the salt, the appetite should be satisfied with is any play. Move the slide to the other end of the Vs, and 
chicken or beef broth only ; it is especially necessary at the I make a similar test, adjusting the slide to take up any play 
time to observe a severe diet, and to avoid taking cold. at either end. Then clean the bearing surfaces and move 
The author asserts that during the eighteen years that he the slide back and forth on the Vs, and the marks will show 
has used this method of treatment, he has never been unsuc- the fit, While the power required to move the slide will 
cessful. The remedy is certainly harmless. and perhaps show the parallelism of the Vs. 
worthy of a trial. If the lathe carriage has a rack feed , operate' it slowly by 

- • •  , • hand, to ascertain if it can be fed slowly and regularly by 
HOW TO TEST A LATHE. hand, which is of great importance. Then put the auto-

To test if the cone spindle is parallel with the ways or i matic feed in gear, and operate the feed gear back and forth, 
shears, bore a long hole in a piece of cast iron, using a ' 

to determine how m uch it can be moved without moving 
stout tool holder and a short stiff tool, taking a fine cut with the slide rest. To test the fit of the feed screw to t he feed 
a tool having its cutting edge slightly rounded, with a feed nut, put the latter in gear and operate the rack motion back 
of 16 to an inch, at a speed of 25 feet per minute. Let the and forth. It has been assumed in this method of test ing 
tool feed through the hole and back again ,  so that it may be that means of adjuRtment are provided whereby any play in 
definitely known that the tool does not spring away from the the cone spindle bearings may be taken up. J. R. 
work. Then, without moving the tool from the cut, wind _ • •  , .. 
the tool to the entrance of the hole, and let it stand there THE STYLOGRAPHIC PEN. 

while the lathe runs forty or fifty revolutions. Traverse the For several years past Mr. A. T. Cross, a pen and pencil 
tool to the other end of the hole, and let it stand while the manufacturer of New England, has been en
lathe runs again .  Then stop the lathe and traverse the tool , gaged in perfecting a fountain pen, or more 
(without taking it from the cut) along the hole. and if it I properly an ink pencil, which as now given to 
marks a line stronger at one end of the hole than at the the public is certainly very useful and per
other, the tool has sprung and another fine cut must be taken fect. The holder or case, of vulcanized rub
as before, but if not, and the hole is parallel, the spindle is ber, orname nted and beautifully mounted, 
true. contains(the ink, which is conveyed by capil-

To avoid the wear of the tool it must be made as hard as lary attraction ter the point , whence it flows 
possible. If the cut was started at the front and the hole easily and freely, ' in uniform and un shaded 
bored is smallest at the back, another cut should be taken, lines, over the paper. 
commencing at the back and feeding toward the front , . If For the past few weeks we have had some 
the hole is still smallest at the back, the lathe cone spindle is of these pens in practical use in the SClEN
not parallel with the ways. TIFIC AMERICAN office, and thei r working 

To determine whether the cross slide is at a right angle has so far proved very satisfactory. They 
with the ways or shears, take a fine cut over a radial face, write more smoothly and easily than a lead such, for exampl� as the largest face plate, and test the fin- pencil, and can be used with facility upon 
ished plate with a straight edge. If the face plate runs true any kind of paper. For long continued writ
and shows true with a straight edge, �o that i t is unneces- ing it is certainly a great convenience to take 
sary to take a cut over it, grind a piece of steel a little up one of these pens and be able to write 
ffJllnding on its end, and fasten it in the tool post or clamp, page after page, for a whole day at a time, 
with the rounded end next to the face plate. Let the rounded without being obliged to l ift the hand from 
end. be J1bout � inch away from the face plate, and then put the paper, or resort to the inkstand, or change 
the feed motion into gear, and, with the steel near the peri- a pen, or sharpen a pencil. Our cut shows 
phery of the face plate, let the carriage feed up until the the exact size and form of the pen. Further 
rounded steel end will just grip a piece of thin paper against information may be obtained from the New 
the face plate tight enough to cause a slight strain in pull- York general agent, Mr. C. W. Robinson, No. 
ing the paper out, then wind the tool in toward the lathe 107 Duane street, New York, or Mr. M. R. 
center and try the friction of the paper there ; if equal, the Warren, No. 21 Milk street, Boston, Mass. 
cross slide is true. 

In taking a cut down a radial face, to test the truth of the 
cross slide of the rest, the cut should be started from the 
periphery, for the following reasons : It is obvious that to 
Borne degree (however sl ight it may, under careful manipu
lation, be) the tool will become dulled as the cut proceeds. 
Now with an equal depth of cut, and under equal condi
tions, there is more strain and wear upon the tool edge when 
cutting the larger than when 
cutting the smaller diameter. 
Suppose, for example, that in 
the figure we have the ra-
dial face, A A, and that the 
tools, B and c, are each taking :B 
off a cut of T'r; inch deep having 
an equal feed ; then from the 
lines, D E, we may perceive 

_ . . .. 
An Accident on the Itlt. Washington 

RaUroad. 

The machinery for arresting the motion of 
a train in case of accident on the Mount 
Washington Railroad was happily tested, 
not long since. While a train was' ascending 
the mountain the rear driving wheel of the 
engine broke, whereupon the ratchet brake on 
the for ward driving shaft of the engine was 
instantly applied, stopping the train so 
quickly and firmly that its movement back
ward down the slope was less than four inches. 
There were about seventy passengers on the 
train, and but few of them suspected that an 
accident had occurred before the train was stopped. No one 

213 
by nineteen flouring mills with 214 run o f  stone ; a large 
woolen mill. manufacturing some of the finest blankets and 
cassimeres in America ; a cotton mill making seamless bags, 
yarn, etc. ; three iron works, a railroad machine shop, a mill 
machinery works, several planing mills, sash factories, two 
paper mills, two machine shops, a carding mill , a 300,000 
bushel grain elevator, the city water works, twenty sa'" 
mills, many with immense g"ng saws, double circular�, etc. 

. ' . 1 . 
Where Our Hard_are Goes. 

A correspondent of the British lronmonr;er has been ex
amining the monthly reports of our Treasury Department 
to see what becomes of exported hardware. He finds the 
destination of some of the principal articles to be as follows : 

Nails are sent chiefly to Great Britain, Germany, France, 
Danish West Indies, British West Indies, Porto Rico, Cuba, 
Africa, British Guiana, Hayti, Columbia, Brazil , Mexico, 
Australia., New Zealand, and Canada. 

Cutlery is sent chiefly to Great Britain, France, Cuba, 
Honduras, British Guiana, Columbia, Brazil, Mexico, Ven
ezuela, and Australia. 

Pumps are sent chiefly to Germany, Great Britain , France, 
Cuba, Columbia, Brazil, Venezuela, Australia, Mexico, New 
Zealand, Sandwich Islands, the East and West Indies, 
China, Japan, and many other countries. 

lfachinery is sent to Great Britain, Germany, France, 
Cuba, Hayti, San Domingo, all the South American States, 
Mexico, Central America, all parts of Europe, Africa, Aus
tralia, China, Japan, and elsewhere . 

Articles classed as general hardware go to Great Britain , 
Norway, Sweden, Denmark, France, Germany, Spain, ltaly, 
Russia, British N orth America, '!Vest Indies, East Indies, 
British colonies in Africa, British Guiana, China, Japan, 
all the South and Central American States, Australia, New 
Zealand, and many other countries. 

Agricultural implements, clocks and watches, firearms, 
and many other manufactures. seem to go in greater or less 
amounts to nearly every country of the world.  

.. . . , .. 
Flltration 01' Sea Water thro u gh S a nd"tone. 

Mr. Isaac Roberts, at a recent meeting of the Brit ish As-. 
sociation, stated that he was led to investigate the effects 
produced on sea water by filtration, in consequence of the 
constantly increasing salinity of the water drawn from sev
eral wells in Liverpool, which are sunk below the sea level 
in the Bunter sandstones of that locality. He found that 
one of the wells, which he selected as the type of the rest, 
yielded water which increased in salinity at the rate of 4 '91 
to 5 '81 per cent annually, and inferred that the sandstone 
rock had the power of removing salts out of sea water. To 
prove this he filtered sea water through blocks of the sand
stone,and found the inference to be greatly borne out by the 
results of his experiments. Two cubic feet of the stone re
moved, from the first filtrate of 3}'!l fluid ounces of the water, 
80 '8 per cent of the salts h eld in solution, and each meas
ured quantit.y of four ounces, which were afterward fil
tered through, regularly showed an increase of the salts in 
solution, until 93}� fluid ounces had filtered through the 
stones. Then these ceased to be operative as filters, and 
the waters passed through unchanged. After allowing the 
stones to dry he passed the spring water through them, 
and found that the salts which they had takfln up were 
again removed and washed out, thereby showing the 
action to be mechanical. 

. . . . ..  
Miss H08mcr's Improved Sculptor's Model. 

that the metal in the act of be-
was hurt. 

------_ .... ,� ..... ,-01 .. _- In a very appreciative account of Harriet Hosmer's " Sen-
fng severed by the tool, B, is much better supported by the 
metal behind it than is the metal being severed by c, and it 
follows that by beginning the cut at the outer diameter the 
strain upon it will get less, while the tool edge becomes 
duller, hence better results will be obtained than if the duty 
increased as the tool edge dulled. 

To test the workmanship of the back head or tailstock, 
place the forefinger on the spindle close to the hub whenee 
it emerges, and observe how much the hand wheel can be 
moved without moving the spindle ; this will show how 
much, if any, lost motion there is between the screlV and 
the nut in the spindle. Next wind the back spindle as faJ' as 
it will go, take hold of the dead center and pull it back and 
forth, when an imperfect fit between the spindle and the 
hole in which it  slides will be shown by the lateral motion 
of the dead center. Wind the dead center in again, and 
tighten and loosen the spindle clamp, and see if doing so 
moves the spindle in the socket. Wind the dead center Ollt 
again and slide the tailstock up the lathe bed until the dead 
center nearly touches the live one, and after bolting the tail
stock to the lathe bed, bring the center points close to
gether and see if they coincide. If the tailstock sets over 
for turning tapers, the setting screWf! may be operated to 
adjust the centers. 

In any event, the lathe centers should be of equal height, 
or the lathe will not turn true. It is as well to turn thfl back 
center partly in its socket while making this test, so as not 
to be deceived by any want of truth in the back or dead 
center. 

To examine the slide rest, move the screw handles back 
and forth to find how much they may be moved without 
giving motion to the slides ; this will determine the amount 
of lost motion between the collars of the screws and be
tween the screws themselves and the nuts in which they op
erate. To try the fit of the movable slides in the stationary 
sliding ways or V s, remove the screws and move the slide 
so that only about one half inch is in contact with the Vs, 

London Lichen,.. tinel of Pompeii," the London Times describes the ingenious 
Hitherto the discoloration of London buildings has been method by which that artist overcomes the difficulties at

chiefly attributed to the prevalent smoke and soot of the at- tending the use of clay models and casts. " To get rid of 
mosphere of the city. It hilS been noticed, however, that I these," the Times remarks, , .  Miss Hosmer has devised the 
other towns, with an atmosphere equally vile, and using the plan, after settling her design in the shape of a small model, 
same sort of stone for building purposes, did not suffer in I of building up a rough model of the figure in plaster of 
the same way ; while, on the other hand, in places entirely Paris round a strong iron skeleton ; on the surface of this 
out of the range of London smoke lind soot, certain walls she marks the more exact contour, after her small model, by 
became as black as those of St. Paul's. These contrary con- steel points, such as are used in fixing the con tour of a 
ditions led Professor Paley to suspect that the discoloration marble to be carved from a cast, and then works over the 
might be of organic origin ; accordingly he has made a care· rough plaster, up to the heads of these points, in wax, ap
ful study of the matter, resulting in the conviction that the plied warm, to a thickness varying from an eighth of an 
mischief maker was in reality a minute lichen, irregular in inch t.o nearly an inch, till she obtains the surface she de
shape and extremely low in organization. It thrives best on sires, which in texture, color, and effect most closely resem
certain oolitic limestones much used in London, in warm bles old marble. 
shady places. The problem now is to find some means for " In this way is obtained a model which can be put aside 
killing and preventing the return of the lugubrious nuisance. at any moment and resumed when convenient, which can be 

• • • •  • preserved without l iability to crack or shrink as long as may 
A Promising Western To_n. be desirable, and which bears the l iving impress of the 

A correspondent of the Daily Bulletin prefaces a long ac- sculptor'S hand, like the clay, without the difficulty of keep
count of the growing ind ustries of Minneapolis, Minn. , ing it in working order, and the liability to accident and dis
with the remark that Horace Greeley said, ten years ago, aster which beset the clay so sorely. How far these advan
that the child was then living who would see the day when tages outweigh any difficulties there may be in the prepara
mills at the Falls of St. Anthony would produce more cot- tion or working of the model thus treated , and what other 
ton goods than the mills of Manchester, and more woolen advantages not here indicated the method may have, are, of 
goods than the mills of Leeds. This was a big prophecy course, questions for practical sculptors, to whom Miss Hos
indeed, but as at that time Minneapolis and the village of St. mer is ready to give full explanation of her new way of 
Anthony, surrounding those falls, contained only about working. " 
15,000 inhabitants. and was a small manufacturing town,  In thus breaking through the immemorial customs of 
and has since swelled into a city of 47,000 inhabitants and the art world, as in hat womanly in dependence and energy, 
become the largest flour milling city in the United States, Miss Hosmer i llustrates the true American spirit. 
and is still rapidly increasing its prominence in every respect, -__ ..... H ..... I-oI._-----
the prophecy was not so wild as it might seem ; and its truth THE fiber of a variety of the aloe, peculiar to the Mauri · 
may yet be realized. It is not alone, however, the milling tius, is reported to be the best known material for ropes. It 
interest tbat ha� made Minneapolis. The one hundred is said to be very pliant, to exceed in tou,ghness an iron wire 
thousand available horse power that has not yet been utilized of the same size, and to be impervious to the effects of salt 
is left after over 8,000 horse power of water has been used watel' 
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Suggestions Cor F a t  People. tol is repeated by this echo sixty times ; and Addison, who 

It is Brillat·Savarin, we believe, who, in his immor· visited the place on a somewhat foggy day, when the air was 

tal book on gastronomy, avers that no one is entirely unfavorable to the experiment, counted fifty·six repetitions. 

satisfied with his weight ; every one wants to be somewhat At first they were very quick, but the intervals were greater 

fatter or somewhat leaner ;  or if he or she really is just about in proportion as the sound decayed. It is asserted that the 

as he would be in this respect, he imagines a tendency one sound of one musical instrument in this place resembles a 

way or the other, which he feels he must be on his guard
. 
great number of instruments playing in concert. This echo 

to correct. is occasioned by the existence of two parallel walls of con· 

There is enough truth in this to make it an object for that : siderable length , between which the wave of sound is rever 

enterprising class of individuals who make their money out ' berated from one to the other until it is entirely spent,-1'he 

of the weaknesses of their fellows to advertise pretty con World of Wi_o_n_de_r_8. ___ .......... _------.. � . ,  .. stantly various secret fat producing and fat decreasing nos· 
A Detonating Voltameter. 

trums. The extraordinary sale of Banting's famous 
The following experiment, due to M. Bertin, is but little 

pamphlet, which reached sixty or seventy thousand copies, . k t . d' I . t t"  h 't t . nown, ye IS excee mg y m eres mg, lDasmuc as 1 pu s 
attests the same. And almost every year there IS some new 'd t '  h t d wI'th the olarI'za . .  on eVI ence cer am p enomena connec e p . remedy offered to the regular professIOn, eIther to make fat 

t' f I t  d h' h I t k I e under d'fferent . . ' , IOn 0 e ec ro es w lC a ways a e p ac 1 
or to disperse It . i conditions. The simple apparatus, represented in the en. 

The larger class, or, at any rate, apparently the more ' 
anxious class, are those who are too fat ,  and who wish to 
grow leaner. Of the various drugs proposed to accomplish 
this, acids, in the form of vinegar, and alkalies, especially 
liquor potassre, are the best known. No doubt both these pro· 
duce the effect desired, but they both do it at the cost of pro· 
found disturbances of the nutritive functions, and, in many 
cases , serious danger to life. 

The fucus vesiculosus has been extensively lauded. It 
probably acts through the iodine in it, actively stimulat ing 
the secretory organs ; aud ha�, therefore, the inj urious 
effect� known in chronic iodism. We have seen letters from 
some who have used the extract to diminish their weight. 
The effect desired was produced, but the patients generally 
spoke of sensations of prostration, sinking, loss of appetite, 
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These curious phenomena are due to the polarization of 

the electrodes and not to the catalytic force of the platinum, 
for they may be obtained with electrodes of various metals. 

.. �  . . . 
Artesian Wells In England. 

The lower greensand has just been penetrated at Her 
Majesty's Dockyard at Chatham, by a boring conducted by 
Messrs. Docwra & Son. The stratum was reached at a 
depth of 903 feet from the surface, and the water has risen 
so high as to oV€fflow the top of the well. A year ago the 
boring had been carried down to a considerable depth in the 
chalk, when the character of the water was unsatisfactory, 
being brackish. The authorities at the Admiralty then con
sulted Professor Ramsay, the Director General of the Geo
logical Survey, as to the probability of reaching the lower 
greensand if an attempt were made to penetrate the gault. 
The opinion given was decidedly in favor of the effort, 
the dip of the lower greensand in the Maidstone area being 
in the direction of Chatham. Professor Ramsay was also of 
opinion that the quantity of water to be thus obtained 
would be considerable. In accordance with this advice the 
boring was continued, and the anticipations expressed 
appear to have been fully verified, helping to throw further 
light on the geological aspect of the water supply in the 
southeast of England and the vicinity of the Metropolis. 
Some years ago Messrs. Docwra & Son tapped the lower 
greensand at Caterham, but as the boring was very small it 
became choked with sand. The lower greensand has also 
been found, somewhat recently, at Loughton, in the district 
of Epping Forest, about four miles southeast of Waltham, 
an ample supply of water being obtained from this stratum, 
at a depth of 1 ,092 feet. 

. . • 1 .  
etc. Sea Sickness and Its Treatment. 

The Banting system of diet has in many cases been tried By a number of observers, nitrite of amyl in five drop 
with succes�- but it, too, carried out without intelligent doses is said to exert a favorable influence in &ea sickness. 
knowledge of the patient's condition, has at times led to A writer in the Lancet, Dr. J. R. Leeson, says, on the sub. 
severe and dangerous disorders of the emunctories. In the ject : 
case of a friend, of general fine health, and in early middle , graving, consists of an inverted bell glass, G, closed with a There are two theories about sea sickness : one that it is 
life, it has on several occasions, wh'en he has tricd it, resulted cork, through which pass two platinum wires provided at owing to the food tossing about in the stomach, and teasing 
in rapid muscular debility and mental lassitude. In all their ends with broad plates, H 0, of the same metal. It is I it and the diaphragm with its jactitations, nausea and 
such cases it should not be pushed . supported by a glass tube, T, open at both ends, and fixed vomiting being the natural consequence ; the other !Cat the 

Recently Dr. Tarnier has called attention (in the Ann. de in the cork which closes the mouth of a test glass, E. Two stomach has notlJing to do with it, its cause being a conges
la &c. de Med. de Gand. , No. iv. 1877) to the success of a wires from the batteries are connected with the platinum tion of the brain and cord, which acts in a reflex manner on 
milk diet in these cases. He commences by allowing three wires by means of ordinary binding screws. The bell glass, the stomach. TlJose who hold the latter, of course, would 
fourths the usual food and one liter of milk the first day ; G, is filled with water acidulated with one-tenth of its vol- expect great things from nitrite of amyl, and knowing, as 
one half the usual food and two liters of milk the second ume of sulphuric acid. If this mixture be now decomposed we do, the marked effect it has on the " status epilepticus, " 
day ; one fourth the food and three liters of milk the third by a strong current from a Bunsen battery of 50 elements, one might become too sanguine. Which of these two 
day ; and thereafter four liters of milk daily and nothing ! the water will be seen to lower very rapidly ; and when the theories is right I do not pretend to say, but I have an idea 
else. I' bell glass is almost full of gas, the mixture will detonate that most cases are due to a little of each, and that, with a 

Often, however, it is better to allow a small prop or- spontaneously, and be seen to take fire. This experiment is loaded stomach and congested liver, we may expect but 
tion of the usual food each day, to prevent the patient be· not attended with any danger whatever ; the recomposition little from amyl ; whereas in cases more purely nervous, 
coming tired of the milk. Should diarrhca set in, the of the products of electrolysis takes place immediately, and especially as are seen in women,  we have a very fairly suc
milk should be suspended for awhile, and then resumed. during the passage of the current. It is necessary that this cessful remedy, and one that warrants much more varied 
The treatment may be continued until the fat is reduced. polarization current should have a certain tension ; the phe· and extensive trial than it has hitherto received. 
Dr. Tarnier claims that tbis treatment is always successful, 1I0menon does not take place with a battery of 30 elements, _ � • , .. 
and entails no danger whatever. -Medzeal and Surgical Re· but is at once spontaneously produced when the 20 elements Glycerine as an Anti-Ferment. 

porter. that are necessary to make up the complement are added. Mr. Munk states, in the ChemIcal Journal, that glycerine 
.. � • , .. With 30 elements, instead of a detonation there will be ob· retards the lactic and alcoholic fermentations. One fi fth of 

Remarkable Echoes. served a phenomenon of a different nature, but none the less glycerine added to milk, at a temperature of 150 to 200 C. , 
In the sepulcher of Metella, the wife of Sulla, in the Ro· curious. TlJe water, which at first lowers very rapidly to prevented it from turning sour for eight or ten days. One 

man Campagna, there is an echo which repeats five times, in some millimeters below the platinum plates, all at once stops, half or one third of glycerine, at the same temperature, post
five different keys, and will also give back with distinctness in spite of the disengagement of gas on the wires. The poned the fermentation of milk for six or seven weeks. At 
a hexameter line which requires two and a half seconds to plates recompose above what the wires decompose below. higher temperatures, larger quantities are needed to produce 
utter it. On the banks of the Naha, between Bingen and By using pure water the decomposition takes place more the same re_su=l:.::t:.;s.:....-____ ..., __ -----

- . . . . . Coblentz, an echo repeats seventeen times. The speaker slowly, and the detonation is not produced, even with 50 
may scarcely be heard, and yet the responses are loud and Bunsen elements. Still, a curious phenomenon is produced :  
distinct, sometimes appearing to approach, at other times t o  the water lowers t o  the base of the plates, and then does 
come from a great distance. Echoes equally beautiful and nothing but oscillate between the base and top of these, The 
romantic are to be heard in our own islands. In the water is decomposed below and recomposed above. A weaker 
cemetery of the Abercorn family, at Paisley, when the i current, of 30 elements, decomposes the whole. 
door of the chapel is shut, 
the reverberations are 
equal to the sound of 
thunder. If a single note 
of music i8 breathed tbe 
tone ascends gradually 
with a multitude of echoes 
til l it dies in soft and be
witching murmurs. In 
this chapel is interred 
Margery, the daughter of 
Bruce, and the wife of 
William Wallace. The 
echo at the Eagle's Nest, 
on the banks of Killar
ney, is renowned for its 
effective repetition of a 
bugle call, which seems to 
be repeated by a hundred 
instruments, until it grad
ually dies away in the air. 
At the report of a cannon 
the loudest thunders re
verberate from the rock, 
and die in seemingly end
less peals along the distant 
mountains. At the Castle 
of Simonetta, a noble· 
man's seat about two miles 
from Milan, a surprising 
echo is produced between 
the two wings of the build
ing. The report of a pis-

ZOOLOGICAL GARDEN AT FAIBlIrIOUNT PARK, 
PHILADELPHIA. 

In a recent issue we illustrated some of the buildings of 
the Zoological Society of Philadelphia, and we give 
herewith engravings of the Aviary, the Bear Pits, and 

the Carnivora Building. 
These, as well as the 
buildings previously de-
scribed , are fine examples 
of architecture and fit or-
naments for the ll(lble 
park in which they are 
situated. 

The Aviary contains 
many rare specimens of 
the feathered tribes from 
all parts of the world. 
The Bear Pits are con· 
structed in accordance 
with the requirements of 
these peculiar animals, and 
are arranged to confine 
them while, at the same 
time, they afford facilities 

. for the exercise of their 
climbing propensities. 

In the Carnivora Build-
ing are found the lions, 
tigers, hyenas, leopards, 
and all of those animals 
that one prefers to see be
hind strong bars. 

During the year which 
closed on the 28th of Feb-
ruary last, there have been 
added to the collection of 
tbe Society 237 mammals, 
149 birds, 109 batrachians.. 



© 1878 SCIENTIFIC AMERICAN, INC.

OCTOBER 5, 1 878.] J titufific �tUtricau. 
and 192 reptiles, making the total number o f  specimens now I but the work i s  o f  the most difficult and perplexing char
living in the garden 1 ,008. Of this number 434 are mam- acter, except to the most skillful and long-trained mechan· 
mats, 453 are birds, 58 are batrachians, and 63 are reptiles. 
The total valuation of these specimens is $57,623. 

The Society numbers 960, exclusive of loan holders, and 
is holding its own notwithstauding the stringency of the 
times . 

. � . . . 
How Calicoes are M ade. 

The editor of the Nelo England }f1�1'mer gives the follow
ing interesting description of his visit to Southbridge, Mass. , 
and the Hamilton Woolen Company at that 
place : 

Southbridge is a very enterprising town of 
nearly six thousand inhabitants, the majority 
of whom are engaged in some form of man
ufacturing. The Quinnebaug River passing 
through the town affords excellent water 
power, which is fully utilized. Steam power 
IS also used to a large extent in several of the 
leading establishments. We were aware that 
our compan ion had used the influence of his 
JOll1'1wl for a long time in trying to instill into 
the minds of his readers advanced ideas con
cerning �he laying out and ornamentat ion of 
highways, and both public and privatc 
grounds, but we were hardly prepared to find 
in one of the central port ions of the village 
quite a long row of fine residences on either 
side of the street, entirely unprotected by 
hedge or fence along the line of the street, nor 
do we often find a pleasanter street anywhere 
in our travels. The reEidcnces are rcally first 
class, are set back at such a distancc from the 
street as to ,escape blUch of the dust and noise, 
and have neatly kept lawns in front, which 
are separated from the street by a light stone 
curbing. which simply defines the line where 
private property and the public thoroughfare 
meet. No hedge rows of brush or briers, no 
prison yard palings, obstruct the view or de
face the beauty of the landscape. One needs 
only to witness such models of perfection in 
dooryard surroundings to fall in love with 
them on the spot, and well will i t  be when 
more of our village journals enlist in the 
work of CUltivating an improved taste in this 
d irection. 

THE CALICO WORKS. 
After dividing the night far too equally 

between the requirements of nature and the 
demands of the printer, the following beau
tiful morning found us in a mood for a visit 
to the great calico and delaine printing works 
of the Hamilton Woolen Company, a corpo -
ration with an assessed valuation equal t o  " '< 

about one-third of the whole town, and giving 
employment to a very large proportion of the 
resident population. Obtaining a permit from 

ics. Fiv� years is the shortest t ime allowed for leaming to 
run one of these machines, and many would fail to learn in 
a lifetime, so nice and difficult is the work. 

Let the reader imagine a collection of cast iron, copper, 
and steel, in the form of pulleys, shafting, cog wheels, and 
rollers, making a machine as large as a small corn crib, every 
part being so nicely arranged that, although the cloth to be 
printed passes alternately under the pressure of as many as 
eight or ten different copper rollers, each of which rcvolves 

the office and an introduction to Mr. Whitaker, superintend- constantly in a tray of thick coloring liquor, and with an 
ent of the printing department , we were shown through the arrangement of figures, flowers, and trailing vines almost as 
acres of brick buildings used for carrying on the various complicated and various in design as are the combinations 
processes required in changing plain, unbleached cotton and in nature's field, yet each little touch of color comes to its 
woolen cloth into beautiful and attractive dress goods . First, exact position in the figure, with all the regularity and pre
we were shown through the engraving department, where cision of the n icest clockwork, and at a rate of speed that 
tonf! and tons of copper rollers are be-
ing engraved both by hand and by ma
chinery, and fitted for giving the de
sired impression to the finished goods. 
The rollers are about three feet long, 
and, when new, some six inches or 
more in diameter, but as the fashions 
change, the figures are turned off, the 
rollers growing a trifle smaller at every 
change in the designs. 

In the designing or pattern rooms are 
machines of the nicest workmanship 
for enlarging and transferring designs 
from paper to the copper rollers, re
quiring a high degree of skill in the 
attendants, who are chiefly girls, and 
whel make good wages. Indeed, skill 
and faithfulness is well paid for almost 
anywhere, in any department of indus
try. Just how many names are upon 
the pay roll of the company we did not 
learn, but the nnmber is very large, 
and the range of wages very w ide. 
lIen and boys stand here with their 
hands and feet in river water, pulling 
strips of cloth from one tub or vat into 
another, or simply watching and tend
ing the machines which do most of the 
work, from morning till night, for 
wages which do not allow of many 
luxuries, nor should they be spent for 
foolish vices, though we notice that in 
too many cases the vices, as drinking 
and smoking, are first provided for. 

Skilled workmen, especially those 
who run the printing machines, are 
well paid, the present rates heing from 
twenty-five to thirty dollars per week, 
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will

'
change clean white cloth to the most beautiful styles of 

prints, nearly or quite as fast as a horse will walk. 
The coloring department is also a place of much interest, 

especially to a chemist, for every shade of color may here be 
found, adapted either to cotton or woolen fabrics, for differ
ent materials are required for different classes of goods. The 
cotton prints are, many of them, colored with dyes wbich 
require exposure to the air or to certain liquids, in order to 
bring out their hues. 

No one visiting print works will fail to look into the singe
ing room, where the fine, loose fibers of cotton and wool ad

hering loosely to the cloth are burned off by 
passing the web first through a flame of 
burning gas, then over red hot iron rollers, 
from which the sparks fly off as from a black
smith 's forge. It is claimed that the cloth is 
not injured, and yet we all know that plain, 
unbleached cotton cloth grows no stronger or 
more durable from the many processes it pass
es through between the loom, the bleachery, 
the dye house, the printing and finish ing 
rooms. Every operation gives it a pull or a 
twist, which only anticipates the pulling and 
twisting it w ill receive at the hands of the 
wearer. and yet calico, reps, and delaines are 
in better demand and bring higher prices than 
plain, brown sheeting, for the si mple reason 
that man admires the beautiful and willingly 
spends his time, a portion of it at least, in 
adding beauty to utility. And it would al
most seem that our faculty of discovering 
beauty in form and color was given us that 
we might thus innocently use what would 
otherwise be idle and wasted time, for were 
the cfforts of mankind directed wholly to the 
production of plain food, and plain clothing 
and houses, one hour a day, with the aid of 
our labor-saving machinery, would probably 
supply all our needs ; so we w ill not quarrel 
with those who cultivate a taste for the re: 
fined, the polished, and the beautiful , even 
though sometimes that taste is cultivated 
slightly at the expense of strength and dura
bility. 

•• • •• 
Elks In Harnes8. 

The St. Paul (Minn. ) Globe describes the 
performance of a span of elks, recently on ex
hibition at a fair in that city. Their names 
are Dexter and Dasher ;  weight of each, about 
500 Ibs. They are two years old, well broken 
to harness, and the owner says they are so 
well trained that a woman can drive them. 
They were captured on Rice River, eight 
miles south of Fargo , Dakota, when four or 
five days old. It is au easy matter for them 
to travel sixteen miles an hour and have two 
men and a buggy, and it is said they can 
travel one hundred miles as easy as a horse 

team can fifty. This being true, these animals must be well 
worth domesticating. 

One Way to Kill Motbs. 

Not long ago a large hotel was burned at Selma , Alabama, 
and during the burning a continuous swarm of moths from 

the cotton fields on the other side of 
the river, attracted by the light, pourcd 
into the flames. There were not thou· 
sands, but millions of them ; and the 
volume did not diminish while the at
traction lasted. Hundreds witnessed 
the scene, and all were surprised at the 
number of moths thus tempted to de· 
struction. It is suggested that bright 
fires of brush or other waste material, 
during the season of moths, might be 
an effectual and economical means of 
getting rid of these pests, or rather 
their voracious and expensive off
spring. 

..... 
Gno8coplne. 

The well known English chemists, 
T. and H. Smith, announce the dis
covery by them of an hitherto un
known alkaloid of opium, which they 
have named gnoscopine. This new 
principle is characterized by forming 
readily crystallizable salts, which have 
an acid reaction. That its salts pos
sess th is reaction, as also the fact that 
gnoscopine is quite insoluble in water, 
marks its strong resemblance to the 
papaverine group. Hence, also, it is 
easily separated from narceine which is 
moderately soluble in boiling water, and 
freely so in alkalies. Gnoscopine when 
pure is in the form of long, thin white 
needles, having a woolly character when 
dried. It is soluble in 1 ,500 parts of 
cold water, and melts at 2330 C. It is 
insoluble in aqueous or in spirituous 
solutions of caustic soda, also in min-
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eral spirit and fusel oil, but is soluble in chloroform and bi
sulphid.e of carbon, and slightly so in benzole. 

. . . . .. 
Extraction oC Steel and Iron from the Eye by the 

Magnet. 

BY W. A. M'KEOWN, M.D. 

The following cases will doubtless be of interest, taken in 
conjunction with that not long ago brought before the Clini
cal Society of London by Mr. M' Hardy. 

Dawson B--, aged twenty-four, smith's helper, applied 
to me at the hospital on January 16, 1877. He stated that 
three days previously hiS right eye had been wounded by a 
small piece of metal. I observed that the iris was attached 
to the lens at the outer part of the pupil by recent lymph , 
and that there was a lImited opacity of the lens. There was 
a small clear metallic body sticking at the margin of the ad· 
herent pupil. I made a small section of the cornea, more 
penpheral than the pupil , introduced a pair of iridectomy 
forceps, and seized the body and a little piece or iri s ;  but 
the body slinped from my grasp, and was gliding out of my 
reach. Fortunately, I had anticipated such an untoward 
event, and took care to have a pointed permanent magnet at 
hand I introduced It into the wound. The metal was in
stantly attracted and w ithdrawn. The patient continued 
under my observation till February 16. The opacity of the 
lens remained limited to the part wounded. I believe the 
wound in the capsule was closed by lymph and healed. I 
have not seen or heard from the patient since. 

Moses E--, aged thirty-two, millwright, consulted me 
at the hospital on November 20, 1877. He stated that 
three quarters of an hour before his visit his right eye had 
been wounded by a chip of steel from a hammer. I observed 
a wound a li ttle more thau a line long in the ciliary region, 
jURt at the corneo-sclerotic junction. One end of the wound 
penetrated the anterior chaml)er, as shown by the evacuation 
of the aqueoi'l.s hunior and a slight displacement of iris to
ward wound. The wound was quite clean, and no foreign 
body was visible. Media clear. Ophthalmoscope did not 
disclose presence of foreign body. I put the point of the 
magnet cautiously into the wouna, and at once it proved 
the presence of metal within the sclerotic by the click ana. 
the attraction. By a little patient and careful use of the 
magnet the metal was brought into the wound, and the end 
of it exposed so far !ts to enable me to seize it with forceps. 
Having caught it, I easily extracted it. The fragment was 
a thin piece about a line and a half long, one line in width 
at. one end, half a line at the other end. The patient re
covered completely, and returned to work on December 10 
following. 

There can hardly be a doubt that the magnet saved the 
eye in both cases. In the first case, to have followed the 
sharp fragment with forceps would probably have inflicted 
irreparable d amage, and, indeed, the body might have got 
out of the way altogether. In the second case, the metal 
would probably, but for the magnet, have remained unde ·  
tected, and have afterward lighted up destructive inflam
mation. Even had it been detected, it would not h ave been 
possible, but for the magnet, to h ave extracted it without en
larging the wOllnd, and that is not desirable in any part of 
the eye, much less in the ciliary region. By the magnet 
the diagnosis was established, and the extraction effected in 
the most delicate way.-Lancet. 

.. . . , .. 
A New White Pigment. 

Prof. Phipson, of London, in a paper read before the In
ternational Health Congress, at Paris, in August, remarked 
that for several years efforts had been maue to discover some 
white substance to replace white lead for painting buildings, 
ships, etc. He himself had devoted several months to this 
important subject, but without success. There has been 
found, it is true, in oxide of zinc a substance less poisonous 
than lead, and serving very well as a white pigment in oil 
painting ; but its production is very expensive, and its me
chanical properties as a color in oil are not pronounced 
enough to allow it to compete in commerce with white lead. 
Such is not the case, however, with an invention of Mr. 
Thomas Griffiths, of Liverpool, who has succeeded in ob
taining a very interesting product. This new preparation, 
which is being manufactured at the present time on a pretty 
extensive scale, has for its base sulphide of zinc (or an oxy
sulphide of that metal). the properties of which as an oil 
color are of the most remarkable character. It is prepared 
by precipitating one of the salts of zinc by a soluble sul
phide, and washing and drying the precipitate. The latter 
is then calcined at a red heat, with some precautionary 
measures, then taken from the furnace, and, while still 
warm, thrown into cold water. It is afterwards levigated 
and dried. The result is a white pigment, very fine, and of 
great beauty. Regarded from a hygienic point of view, 
Griffiths' new white is infinitely superior to white lead, as it 
also is in its practical bearing ; it possesses no injurious 
qualities ; its manufacture and use do not affect the health 
of workmen ; its durability in climates of the most diverse 
kinds is, so to speak, illimitable ; it is altered neither by 
gaseous emanations nor by dampness ; and its price is com
paratively low. The most remarkable thing about this new 
white is that it covers much better than white lead, while it 
withstands the effects of all kinds of weather, so that its 
use is not only deprived of all danger to health, but it is 
much more economical than white lead. Prof. Phipson 
stati!d to the Congress that he regarded this new chemical 
preparation as being among the most ingenious and useful 
products that have been discovered in our time. 

Direct Pol1tlve Process. 

Herr Pillet produces, by means of this process, dark im
ages upon a white ground, which may hereafter be strength
ened or tinted by hand. The process rests upon the liabili
ty of chloride of iron to decompose in  light when it is 
changed into the sub-chloride. The latter salt is not acted 
upon by a solution of red prussiate of potash, while the 
chloride at once becomes blue on treatment. 

The paper on wiJich the print is to be secured is prepared 
by dipping into a solution of water 30 grammes, chloride of 
iron 3 grammes, oxalic acid 1 '5 gramme. The oxalic acid 
may be replaced by an equivalent of another similar organic 
acid. In the event of the paper not being properly sized, a 
little dextrine may be added to the bath. The paper is dried 
in the dark, and may be kept for an indefinite time without 
losing its sensitiveness. 

In order to reproduce a design, sketch, or drawing of any 
kind, it is simply necessary to place the same upon a sheet 
of this sensitized paper, and cover the whole with a glass 
plate. 

The printing is very rapid , for in summer only thirty sec
onds are necessary for exposure, and in winter from forty 
to seventy seconds in the sunshine. In shade, a much longer 
time is, however, required. From four to six minutes suffice 
in fair weather ; but on a dark, dull day, sometimes forty 
!JliIfutes are necessary. 

.The electJ:.ic light has been found to act very vigorously ; 
the time of exposure depends upon the distance from the 
light, and the density of the original drawing or clichC. 

After exposure the plate is dipped into a solution of water 
500 grammes, red prussiate of potash 80 grammes. This 
colors all unchanged portions of the surface blue The print 
is then washed in plenty of water and fixed in a solution of 
water 500 grammes, pure muriatic acid 50 grammes. Finally 
the print is washed and dried.-Photographisches Wochen
bla.tt. .. . .  , ... 

Cobalt In Electro-Metallurgy. 

In studying some of the properties of magnetic metals ob
tained by means of galvanism, the attention of �I. Gaiffe 
was attracted by the beauty of cobalt, and its hardness, 
which is much superior to that of iron and nickel ; and the 
thought struck him that it might be possible to utilize this 
metal under certain circumstances, should it be found as easy 
to deposit it by the battery as it is the metals j ust men
tioned. 

It is well suited, for instance, to take the place of iron and 
nickel as a protective coating for plates used in copper-plate 
engraving. It does not oxidize like iron, and demands but 
little care for its preservation ; it is dissolved with the great
est ease by weak acids which do not attack the copper, while 
nickel deposited on a copper plate cannot be renewed with
out injury to the latter. Its beautiful c olor will also cause 
it to be used for the decoration of other metals. The bath 
with which M. Gaiffe obtained very beautiful specimens was 

Wages In England. 

The secretary of the Iron and Steel Association has reo 
ceived from a special correspondent in England the follow ' 
ing particulars with regard to the wages paid there in April 
last : 

WAGES PAID EMPLOYES ON THE MIDLAND RAILWAY
Enginemen, per day : first six months, 5s. 6d-$1 .  34 ; second 
six months, 6s. 6d. -$ 1 . 58 ;  four years, 7s. -$1 . 70 ;  full pay, 
'Is. 6d.-$1 . 83 ;  permanent shunter, 6s.-$1. 46. Firemen,  
per day : first twelve months, 3s .  6d.--85c. ; afterward, 4s. 
-97c. ; passed as drivers, 4s. 6d.-$1. 10. Guards or brake
men, per week : passenger, main line, 21s. to 29s.-$5 . 1 1  to 
$7. 06 ;  passenger, branch line, 218. to 25s. -$5. 11  to $6. 09 ; 
freight, main line, 24s. to 308. -$5. 84 to $7. 30 ; freight, 
branch line, 24s. to 29s. -$5. 84 to $7. 06. 

WAGES PAID EMPLOYES IN THE NORTH OF ENGLAND 
IRON MILLs--Puddling gray iron and mixtures, per ton, 8s. 
3d.-$2.01 ;  prize money per week of full heats, 2s. 6d-61c. ; 
prize money per shift to underhands for full heats, 6d. -12c. 
Heating rails, large mills, per ton, Is. 41d. -33c. ; heating 
rails, small mills, per ton, 1s. 8 ; d . --42c. ; reheating rails, 
large mills , per ton, 874d.-16c. Rolling rails, large mills, 
per ton, Is. 9d. --42c. ; rolling raGs, small mills, per ton, 2s. 
25d. --54c. Laborers, mills and forges, per shift, 2s. 9.J4d. 
-67c. ; laborers, blast furnaces, per shift, 3s. -73c. 

.. . .  , .. 
Labor tn Delglum. 

James R. Weaver, United States consul in Antwerp, 
Belgium, reports to the Department of State that labor is 
rarely performed in that country by the piece or job. The 
men oppose vigorously any attempt to change the present 
custom of work by the hour or by the day. They work 12 
hours a d� in summer and 10 in w inter. They kecp Sun
days and numerous holidays, averaging only 22 working 
days in a month. The whole family works. Mothers leave 
their babies in the creaches (nurseries), where they are kept 
almost gratuitously, while the mother is at work with her 
older children. Since the extensive importation of American 
bacon, the poorer classes can indulge in meat as a f;mall 
part of their food. The middle classes breakfast at six on 
pork, bread, butter and coffee ; at ten o'clock they have 
bread, butter, and a glass of gin ; at noon soup of meat and 
vegetables ; at 4 P. M. , bread, butter and coffee ; in the even
ing, potatoes, buttermilk, broth, bread and butter, and occa
sionally tea. " Economical kitchens " have been successful 
in providing the poorer classes with good meals at small 
prices. The surplus earnings of the laborers too often go to 
the dramshops, When health fails, the father dies, and 
starvation threatens, the poor house is of easy access. The 
state, the church. and charitable institutions provide the 
means of existence or the cost of burial in such cases. None 
are permitted to beg. If too lazy to work they go to the 
workhouse ; if sick or infirm, to the hospital or almshouse. 

4 ' . ' . 
a neutral solution of double sulphate of cobalt and ammonia, New Theory as to the Eft""ects oC Phylloxera. which requires for its preparation scarcely as much care as 
baths of nickel. The anode may be a sheet of platinum, or, M. Millardet, professor of botany at Bordeaux, has just 
better yet, a plate of cobalt, eit.her cast or forged. In this, communicated to the Academy of Sciences an entirely new 
cobalt differs from iron and nickel, which are soluble in theory in regard to the destructive action caused by the 
thin baths only when they are in contact or combination phylloxera. 
with a body that is electro-negative with respect to them. In According to him the rotting of the knots and tubers on 
order to obtain a white, adherent deposit, the electric cur- the roots of the vines is to be attributed solely to the devel
rent should be regulated in the beginning at 6 volts, and opment in the tissues of certain fungi ; and, in certain rare 
should be reduced to 3 volts when the whole surface 9f the cases, to other parasitic organisms. Indeed, he asserts that 
piece to be covered has become white. With a proper in- he finds the mycelia belonging to various fungi of constant 
tensity of current, the deposit of cobalt takes place almost as occurrence in the nodosities when they begin to decay. 
rapidly as that of nickel. In four hours a layer of cobalt These same mycelia are also found in the body of the root 
0 '025 millimeter thick may be obtained. When it is desired itself, small or large, just as soon as it begins to rot. Their 

constant presence in the nodosities, tubers and bodv, even , to obtain a very regular deposit, it is indispensable to fix the J 
object to be " cobalted " to the electrode of the battery before : of the roots affected by the malady, shows that they are inti· 
immersing it in the bath. W ithout this precaution there mately connected with the pathological state of the plant ; 
would be produced an appearance of marbling, only remov- they are the cause of the alteration of the roots, not the effect 
able by recommencing the process. of it. They do not spread through the latter because they 

.. �. 
.Tou1'llal -Uoxes :for Sieamen. 

The advantages of a good lining metal for journal boxes 
and bearings have been clearly illustrated in the case of 
the ship Gleneagle, one of the tea clippers taking part in 
the annual race from China to London. 

Last year this vessel lost the race by about one day and 
a half, and this was attrihuted to the bad working of her 
bearings, which were this year refitted and lined with Par
son 's white brass, and the crank pin brasses were replaced 
by manganese bronze. 

The result of this alteration , we learn from a London 
paper, was that three more revolutions per minute were 
got out of the engine. The bearings ran without the 
slightest signs of heating, and the speed of the vessel was 
increased so that she made the passage in rather under two 
days less than she did last year, beating her former suc
cessful competitor by about one day. 

Assuming the other vessel's speed to be about the same 
year as last the actual gain in the speed of the Glen eagle 
in the whole run from China , resulting from the adoption 
of the manganese bronze and the white brasR. amounted to 

are rotten. but they at once determine such rotting by their 
development. Indeed, we always detect them at the origin 
of the trouble, that is to say, in the very smallest decaying 
spots ; and in such cases even in the midst of apparently 
healthy tissue. 

.. . . , .  
Ha1I8. 

The writer of a paper recently read before the British 
Iron and Steel Association estimates tll l . t  30,204,000 tons of 
iron rails have been laid down du ring the past ten years, and 
that the quantity annually required for repairs is 3,020,400 
tons ; for new lines, etc. , 1 ,090,000 tons ; a total of 4, 1 10,400 
tons. He also estimates the anmoal product ion of rails at 
2, 745,000 tons, 879, 000 of which are turned out in the United 
States. This shows a current deficiency of production to 
meet the proper demand of 1 , 365, 000 tons. That orders for 
this amount have not been gi ven is attributed to the economy 
or necessity which has forced railroad companies to postpone 
repairs as long as possible, and in some measure to the sub
stitution of steel rails, which have a longer l ife. 

,. t e a . 

about two and a half days ; the passage from WooRung to IN an experiment recently made in Bombay, India, to de
London, including detention at Sing-aport> and the Suez termine the power of solar heat for governing steam .  nine 
Canal, having been accomplished in thirty-eig-h l days two I gallons of water were put in a small boiler, and boiled by 
hours, said to be the quickest passage on record . On ex- i the rays of the sun in exactly thirty m inute�. After boiling 
amination in London the bearings were found to be in the one hour the focus was turned off, when it was found that 
most perfect order, and so little worn that the vessel has 1 3% gallons had been evaporated. In the experiment 198 
been started on another outward voyage. glass mirrors, each 15 inches by 9%, were used. 
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THE PORCUPINE AN T  EATERS RECENTLY DISCOVERED 

IN NEW GUINEA. 
Every one has perhaps heard of the duck mole ( Orlltilw· 

rhyncus) and the porcupine ant eater (Ecludna). the mo�t sin 

gular of all marsupial mammals-a class of animal ,; con· 
fined exclusively to Australia and the adj acent islands. 
These animals were known to neither BulIon nor Linnffills, 
specimens having been brought to Europe for the first 
t ime at the close of the eighteenth century by Sir 
Joseph Banks, one of the companions of Capt . Cook 
Peron and Lesueur, who made a voyage similar to that 
of Banks, on a French vessel commanded by Bandin : 
also procured specimens. Professor Blumenbach, of 
Hanover, having received a duck mole for examina · 
tion, proposcd for it the generic name that it still re
tains- Ornithorhyncus-and he named the species (thc 
only one thus far known) OrnitllOl'hyncu.� IJit radox us, 

which at once rccalls the form of its bill (like that of a 
duck) and the oddness of its principal characters. AI · 
most at the same time the English gcologist Shaw pro 
posed thc name Platypus ana/iI/ us. the generic namc 
having refcrence to the palmatc or webbed feet of the 
animal , and the specific name expressing the  resem
blancc of its bill to that of the duele Since that time 
the numerous memoirs that have been writtcn on the 
subject of the ornithorhyncus have had more especial 
bearing on the curious and important characteristics 
by which mammals of this sort are distingu ished, and 
which make it onc of the most inferior animals of thc 
class of marsupials. 

Th is inferiority is seen in the conformation of the 
skeleton, the disposition of the reproductive organs. 
and in  several other systems of organs, as well as in 
the structure of the offspring. 

The porcupine ant eaters (Echidl1m), of which it is our 
intention to speak more particularly in this article , 
partake of this same inferiority ; it is for this reason 
that these two genera have been brought together to 
form a sub-class by themselves, known as Monotremcs, 
which seems to form a connecting l ink between mam· 
mals and birds, and in some respects having anatomi
cal affinities even with reptiles. 

The porcupine ant eaters (of which several species 
are known) are not, like the duck mole, aquatic in 

J tieutifit !meri tau. 
been found i n  New Guinea, thai country which has so many 
analogies with Anstralia proper, in respect to its pri ocipal 
productions and mammalian fauna. These two speciee are 
quite different. from that just ment iolJe.d , clIe of tLem, 
Lawes' echidna ( Echidna Lawesii) . heiog more closely re· 
lated to the Austral ian animal than the othcr. which has 
been named Bruijn 's echidna (Ecll !dna Bru�inii) These 
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two animals are so different from each OtAEli' that there 
would be no danger of referring them to the same genus. 
While the first-mentioned has, like the Australian animaL a 
beak of medium length, and five-toed feet provided with 
nails, the second has an exceedingly long beak, compar
able with that of the New Zealand bird, the apteryx ; be
sides, it has only three clawed toes to each foot, and, more · 

over. its tongue is remarkable for the three rows of  
horny hooks directed backward, and situated at  its 
base. These remarkable characteristics have lcd M. 
Gervais to erect a new genus-Acantlwglossus-to re
ceive such animals as Bruijn 's echidna ; and a full dis
cussion of the facts relating to the question will be 
found in a quart o memoir, entitled " Osteography of 
the Monotremata, " by this author, published a few 
months since at Paris. 

In conclusion, it should be stated the Lawes echidna 
was discovered at Port MoreSby, in that part of New 
Zealand which is nearest to Australia, and that Bruijn 's 
echidna was found at Mt. Karon, in the northern part 
of the same archipelago. The figures which illustrate 
this article refer solely to these two new species. 

The common name-porcupine ant eater-which 
has been bestowed on these animals is far from being 
appropriate, since they are neither rodents like the por
cupine nor edentates proper like the ant eater, though 
tbey have the spiny covering of the former, and the 
toothless jaws of the other. Stil l, this name, originally 
imposed by Shaw, may be the best that could have 
been selected to denote such odd animals. 

. . . . .. 
Hair Eels. 

their habits, so their feet are not webbed, but are fu), 
nished with five well developed toes with large nails 
the forefeet being formed for burrowing, and the 

Fig. 2.-Head and Beak ; Fig. a.-Foretoot of Male; Fig. 4.-Hind Foot of Male 

In many parts of the country the notion has long 
prevailed that if horse hairs be placed in a brook and 
left there, they will after a ti11'l.e bccome endowed with 
l ife ; in short, that they will turn into hair eels. Very 
recently, a correspondence on this subject was pub
lished in the columns of a prominent Scotch news· 
paper, between an anonymous writer and Dr. Andrew 
Wilson, of the Edinburgh School of lIedic ine ; thc' 
former alleging that a friend in Shetland had succeeded 
III effecting the transformation of hairs into " hair 
eel" , "  the latter denying that any such " spontancous 
generation " of living beings was possible. The life 
history of the Gordius aquatic us, as natural ists name the 
hair eel, is perfectly well known. It passes the earlier 

hind feet in the male armed with a horny spur, as 
in the duck mob (Figs. 3 and 4). Their snout, al
though horny, and in many respects analogous to 
that of a bird, is not flattened like the bill of a duck , 
but long and slender (See Figs. 1 and 2). Their 
tongue is very long, slender, and protractile, as in 
the ant eaters properly so-called. The upper part 
of the bodv is covered with spines and hairs inter
mixed, l ik� those of certain species of hedge hogs 
and porcupines . 

Shaw, who first described the Australian echidna, 
saw no possibility of separating it generically from 
the ant eaters proper, so classed it under the same 
generic name. It was Cuvier who. demons.rllted 
that it should be separated and placed in a genus 
apart, and it was he who erected the genus Echidna 
to receive it. The learned German naturalist, Illiger, 
has substituted TttchygloS8US for the Cuvierian no
menclature, this name (from Greek, tach us, swift, and 
glossa, tongue) having reference to the swift move
ments of the tongue of the animal in seizing its prey. 

The porcupine ant eaters inhabit sandy places, 
and scratch up the earth to find' their food ; this 
consists of ants and other small i nsects. which it 
captures like the ant eaters with its tongue, by 
means of a viscid matter secre-
ted by two large submaxillary 
glands extending from behind 
the ear to the forepart of the 
chest ; there are no teeth in the 
jaw, but the palate is arm ed 
with several rows of horny 
spines directed backward. and 
the upper surface of the tongue 
is furnished w ith numerous 
small horny warts. In captiv
ity it is a slow -moving, stupid 
animal, avoid iug light, and dis
playing activity only in burrow
ing, which it does with amazing 
rapidity. When irritated it rolls 
itself up into a ball, its head be
tween its forelegs. It can sink 
into the loose sand directly 
downward, presenting only its 
spiny back to its enemies ; yet, 
in spite of its defensive armor, 
it often falls a prey to carnivor
ous marsupials. Until to within 
comparatively few years, but a 
single species was known-the 
Australian E c h i d n a  acule(tta 
(Shaw) ; but it has now been 
found that Australia is not the 
only home of these singular ani 
mals. Two species have also 

._----

LAWES' PORCUPINE ANT EATER.- ( TachY(l{()8SU8 Lawesi£.) 
Figs. 5, 6, and 7.-Head, Beak, and Foretoot; Foot detached, and II few Spines 01 the 

Animal. 

FIG. I.-BRUlJN'S PORCUPINE ANT EATER.-(Acanthogl088U8 Bru/JrM4.) 

stages of its existence as a parasite, lying coiled up 
within the body of an insect, such as the grasshop· 
per ; the worm exceeding its host many times in 
length . In this condition it is immature, and has 
no power of reproducing its kind. When mature, 
it leaves the body of the insect and seeks the water, 
being found in summer at the breeding season in 
thousands in some localities. There the eggs are 
laid in long strings, and from each is developed a 
tiny embryo or young gordius, which gains admit
tance to an insect host, there to lie quiescent for a 
time, and soon to repeat the history of its parent. 

It is plain that in such a l ife history there is neither 
room nor need for the supposition that hair eels are 
developed in an unnatural fashion, and at the will 
of man. The fallacy that hair eels are transformed 
hairs arises frequently from imperfect observation ; 
often from preconceived notions, and from an in
ability to perceive the unnatural nature of the sup
position, or to reason out the procedure adopted to 
produce the hair eels. Thus, for instance. it would 
be an absurd supposition were any one to maintain 
that hair eels could only be formed artificially from 
hairs. It is a perfectly evident truth and a demon· 
strable fact that they reproduce their kind by means 
of eggs, and this fact shows us that they possess a 

natural method of reproduction, 
and further that the statement 
of any supposed infringement of 
a natural law should be received 
with caution and suspicion. 

But judging thc ., hair eel " 
tales on their own merits, is the 
evidence of the experimenters 
trustworthy as to their facts ? 
And even admitting that the 
facts are as they have been 
stated, it may be asked if a more 
rational interpretation of them 
cannot be given. A boy places 
a number of horse hairs under a 
stone in a brook. Three weeks 
afterward he finds the brook to 
be swarming with hair eel s ;  
therefore, h e  concludes that his 
hairs have become transformed 
into hair eels. But the old 
maxim, Po.�t hoc non propter hoc, 
must be borne in mind. It does 
not follow,  as a matter either of 
logic or common sense, that be · 
cause hair eels are found in a 
brook where horse hairs were 
placed three weeks or so previ
ously, the transformation of 
the hairs into living worms is 
proved. Could any experimen-
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ter, for instance, be preparea to state that he had found in few days' repose the fully developed insect emerges from the come too hot, or the fluid lac would not consolidate ; nor 
the brook just as many hair eels as there were horse hairs? pupal case and appears in its final stage. must they become too cool, for then the lac would harden at 
The brooks literally swarm with hair eels in summer, and, The beetle is quite small (about Va of an inch long by 1-12 once, and break up into small fragments, which would ad
as already remarked, the upholders of the " horse hair broad), elliptical in form, and rounded above and beneat.h. here to the surface of the column. A quantity of the melted 
theory " will have not merely to account for the transfor- It is beautifully marked, its colors being black, white, and lac is now taken up by a workman in the concavity of a 
mation of hairs into haIr eels, but also for the marvelous scarlet. The edges of the wing cases, where they meet, is piece of plantain bark-this being the material best adapted 
multiplication of the former. bordered with scarlet forming a central red line, with three to the purpose-and flung on to one of the columns. Here 

Then, also, we must not lose sight of the simple and nat· red projections from it outward. The first projection, the liquid mass is spread evenly and thinly over the surface 
ural explanation that hair eels occur after experimentation, near the head, is connected with a white spot running up. by a man, who makes use, for the purpose, of a leaf of the 
simply because they appear naturally in the brook at their ward. On the outer border of the wing cases are three pineapple plant, or some other tough, fibrous material. The 
own bi'eeding season. Why are halr eels not obtained in white spots nearly opposite the red ones. The ground color leaf being held in both hands, its edge is drawn over the 
winter from horse hairs ? The answer is clear. Because in of the wing cases is black. The earliest beetles emerge in material until the mass is properly spread over the surface 
winter these animals are ency�ted, or exist as do many other October, and continue to appear during the fall, winter, and of the column to the required degree of fineness. It begins 
co· tenants of the brook, In a torpid state. and because the spring months. They probably pair soon after their appear- to consolidate at once, and becomes of a pliable, leathery 
breeding season is past and oVCl'. Best of all, it must be re- ance, and the females then deposit their eggs for another texture. As soon as the lac is thoroughly consolidated it is 
membered that against the precise information of the nat- brood of the destructive larvre. The latter do not confine taken off by a workman while still so hot that it would 
ural ist there is no evidence forthcoming of the steps of this · themselves entirely to carpets, but also infest articles of burn the fingers of any person not accustomed to the work, 
marvelous transformation. The idea that horse hairs con· clothing in closets or drawers. Through correspondence a considerable section of the upper portion of the sheet of 
tain potentially in themselves generations of living beings with European entomologists, Mr. Lintner discovered the re- lac being torn off, because it is thicker there than in the rest 
.simply exemplifies a use of the imagination the reverse of markable fact that this beetle in its native home is not of the sheet, and thrown back into the tr ough to be melted 
scientific, and offers a fresh proof that the superstitious known to prey upon carpets (this taste seemingly having again. The sheet is placed on a rod held in readiness by a 
habit of preferring an unnatural to a natural explanation of been developed in this country), but there infests dried woman, each extremity of the sheet hanging down, like a 
common phenomena is not yet extinct in this advanced and meats and similar substances. As to the remedy, Mr. Lint- towel on a rack, and the whole is hung up to dry in a large 
enlightened age. The exponents of the " horse hair " theory ner states that Persian insect powder, camphor, pepper, to· drying shed, the rods supporting the lac being ranged on 
in truth hardly realize the exact nature of their belief -that bacco, turpentine, carbol ic acid, etc. , are powerless ; but he I supports running across the sheds from side to side, just like 
It dead structure should give origin to a living animal- bel�ves that cotton, saturated with benzine or kerosene, I a tobacco drying house. The next day it is fit for dispatch, 
otherwise they would be chary of asserting that every coun- stuffed into .the joinings of the floors and crevices beneath 1 and it is then packed in boxes and sent away. The various 
try boy is able to perform a veritable miracle and act of cre- the baseboards during the winter months would prove fatal, qualities of shellac are known by different names and marks, 
ation-the mere idea of which , as an act of human power, since at this season the insect will be found occupying these and there is a considerable range in prices, from " Fine Or
has never entered into the mind of any scientist, save in the retreats, either in its perfect form or as eggs for another ange DO " to " Livery, " " Garnet, " " Native Leaf, " and 
dark ages of myth and superstition. We must not be brood. " Button. " The last quality is so named from the lac not 
deemed uncharitable if we venture to regard the hair eel .. 4. I • being made in sheets, but dropped from a height and solidi-
myth as a survival of a bygone age, when the fabulous in Lac. fying into masses. 
zoology represented the exact science of to·day.- {]hambers' Lac, in its raw condition , is, as is well known, found in India In India lac is used chiefly for the manufacture of brace-
Journal. incrusted round the twigs of the trees in which the insect lets, rings, beads, and other trinkets, worn as ornaments by 

.. . . � .. 
THE NEW CARPET BEETLE. 

In vol. xxxv. of the SCIENTIFIC AMERICAN we noted 
the recent advent into this countr.y of a new carpet beetle, 
which had been brought to the notice of the scientific world 
by Mr. J. A. Lintner, the entomolugist of New York State. 
This beetle, new to every one, was pronounced by Dr. Le 
Oonte to be a European species, the Anthrenus scrophulariaJ, 
and closely allied to the museum pest (A. varius). Its habi
tat was stated to be beneath the borders of carpets where 
nailed to the floor, eating in those portions numerous holes 
of an inch or more in diameter 

Occasionally it made its way into the crevices left by the 
joinings of the floor, following which, entire breadths of 
carpet would be cut across as if by scissors. In several in-

I 

THE NE W CARPET BEETLE. 

a, Larva; b, Skin of Larva ; c, Pupa : d, Perfect Beetle. 

stances carpets had been destroyed-new ones as readily as 
older-and it was questioned whether their use could be 
conti nued in view of the prospective increase of the alarm
ing ravages. 8ince the period of its discovery, in 1874, up 
to the present time, this destructive insect has gradually 
spread over the country until it has heen heard of from sev· 
eral States. From the advance sheets of the Thirteenth An· 
nual Report on the New York State Museum, we obtain the 
accompanying figures of the beetle in its various stages, 
drawn by the skillful pencil of Professor O. V. Riley ; and 
also a further description of the insect from the pen of Mr. 
Lintner. The figures are all enlarged, the lines beside them 
giving the natural size of the insect. 

At a is represented the larva ; at b, the skin of the latter, 
after the beetle has emerged from the fissure on the back ; 
at c, the pupa ; and at d, the imago or perfect beetle. The 
larva (c)-the form in which it i s  usually found when pur
suing its ravages beneath the carpets-measures, at maturity, 
about 3·1 6  of an inch in length. A number of hairs radi
ate from its last segment, forming a tail-like pencil nearly 
aa long as the body ; these are not shown in their full length 
ill the figure, the latter having perhaps been drawn from an 
in, mature specimen. Similar short hairs clothe the body, 
those on the sides forming tufts. The body appears to be 
banded in two shades of brown, the darker band being the 
central portion of each ring, and the lighter the connecting 
portion of the rings. On the underside will be found the 
six little legs, of which it makes such good use in extending 
its field of depredation. 

After attaining its full growth, it makes preparation for 
its pupal change. It constructs no cocoon, but merely seeks 
a quiet retreat, where it remains until it has nearly com
pleted its pupation, being the while unaltered in external 
appearance, except somewhat contracted in length. Its pu· 
pation completed, the skin is  rent along the back, and 
through the fissure the pupa may be seen. After a few 
weeks the skin of the pupa is also split, disclosing the 
brightly colored wing cases of the perfect beetle. After a 

feeds. The twigs are generally, for convenience of trans- women of the poorer classes. The lac is bought in the bazaar, 
port, brought to market cut up in lengths of two or three and, after having been melted, it is mixed with vermilion , 
inches, and it is probable that a great deal of material is arsenic, and lampblack for coloring purposes. It is also used 
wasted in this process. The objects of the manufacture are, as a varnish, in many cases the dye being left in the lac to 
first, to separate the resinous incrustation from the wood ; produce a colored varnish ; by the turners of wooden . toys, 
second, to free the resin from the coloring matter ; third, to which are coated neatly with colored compositions, in which 
convert the resin into what is known as shellac ; and, fourth, lac predominates ; in lacquered ware, and by goldsmiths for 
to form from tbe coloring matter cakes of dye, known as lac the coloring of the metal. In Burmah it is also employed to 
dye. As generally practiced, these processes are conducted fix the blades of knives, and similar instruments, in their 
in a primitive manner. Mr. O'Connor, from whose notice handles. In Bombay Presidency and elsewhere lac is also 
upon the Indian lac in all its branches the following particu- used in manufacturing grindstones, for which purpose three 
lars are taken , was enabled to see the extensive lac factory parts of river sand and one part of clean seed lac are mixed 
belonging to Mr. Elliott Angelo, of Oossipore. The manu- over a fire, the mass being formed into the shape of a grind· 
facture is there conducted on an improved and civilized sys- stone, having a square hole in the center. This is then 
tem by the aid of machinery worked by steam power. The cemented to the axis with melted lac, and the stone, hav
lac is first separated from the twigs by the action of rollers, ing been moderately heated, is caused to revolve rapidly, 

worked by steam. Of these rollers there are three when it can easily be turned down to shape. The sand 
sets, each consisting of an upper and an under roller should be finer and the proportion of lac greater when the 
with a sieve attached. Between these the twigs pass stone is only required for polishing. Japanese lacquered 
from a feeder, and the lac is, by the turn of the roller, ware is made of an entirely different material, being a var
separated from the wood and broken up, falling on nish obtained from the gum exuding from certain trees. 
to a sieve, while the twigs are thrown off aside in a In Europe, lac is largely used in the preparation of var
heap. If the lac has not been sufficiently broken up nishes and by hatters. The body of all the silk hats in com
by the first roller to pass through the sieve, some of the mon use is rendered stiff and waterproof by the liberal ap· 
twigs not having been separated, it passes on to the se- plication of a composition of shellac, sandarac, mastic, 
cond roller, and goes through the same process, passing and other resins, dissolved in alcohol or naphtha. The brim 
again if still not fine enough, to the third, whence the is always imbued more thickly than the body with this var
Iac is dropped, as the sieve is filled, into a series of small nish. 

troughs arranged in an endless chain working with the ma- Lac is also extensively used in the manufacture of 
chine, and is projected thence, as the chain moves, into a sealingwax, which is formed of an amalgam of shellac, 
heap upon the floor. The twigs are thrown off to a Venice turpentinll, colophony, and coloring matter, the 
platform on the other side. These are afterward again ex- quantity of lac used being equal to that of all the other ar
amined by women, and all the remaining lac separated by ticles put together. Lac also enters largely into the compo
hand, and as far as it may be worth while used in manufac- sition of lithographic ink, and in the preparation of lake 
ture. The refuse is bought by natives for the manufacture (the name is derived from " lac "). Lake, however, is also 
of various articles made of lac. The sticks are used for made with madder and cochineal. Lacquer ill based on a 
fuel in the furnace of the steam engine. solution of shellac in alcohol, colored with gamboge, saffron, 

The lac is now placed in a horizontal cylinder furnished etc. It is used to give a golden color to brass and other 
internally with arms arranged on a bar passing through the metals, and to preserve their luster. In India, lac dye is 
cylinder from end to end. These arms are worked by steam mostly used to dye silk, and to some extent it is also em
power, and their action, combined with water, with which ployed in the dyeing of leather. It is not much used as a 
the cylinder is filled, breaks up the lac into very small pieces, dye for cotton, on account of the expense. 
and separates the coloring matter which forms lac dye. - ,. I • 
Lime is frequently employed to assist in the precipitation of New Agricultural Inventions. 

the dye when the water is not naturally impregnated with Mr. Albert W. Flanders, of North Grantham, N. H., has 
lime. In the liquid thus obtained the lac is left to soak for devised an improved Fastening for fastening a Scythe to 
twenty-four hours in a large vat, the liquid being then drawn the Snath, which will not require the use of a wrench in 
off, by the removal of plugs, into a vat on a lower level, and fastening the scythe or removing it, and will make a firm 
there left to settle in the same way as indigo, the coloring and reliable connection. It is of such form that it may be 
matter being precipitated to the bottom. The clear water at attached to the snath without requiring the snath to be 
top is drawn off, and the sediment, after having been passed bored or mortised. 
through a strainer-much of the same nature as that used by An improved Horse Hay Rake has been patented by 
papermakers for the straining of pulp-is finally allowed to Messrs. William P. Olark and Oharles E. Clark, of Belmont, 
settle and consolidate, when it is pressed in frames into N. Y. This horse hay rake is so constructed that th,e teeth 
cakes, which are afterward dried in the sun. These cakes may be raised to drop the collected hay by the revolution of 
are the lac dye of commerce. the drive wheels, or by the driver with a hand lever. 

The lac, now called " seed lac, " after maceration, is thor- Mr. Manfred D. Slocum, of Union City, Mich. , has pat-
oughly melted in a close vessel heated by steam, and thence ented an improved Jointer Olamp, by which the jQinter may 
conducted into open shallow troughs, also heated by steam, be readily adjusted to bring it into line with the plow when 
where the melting continues. Some resin is here mixed the plow beam is, adjusted to cause the plow to take or leave 
with the lac, to act as a flux and to prevent the lac from land, and which

' permits the jointer to be adjusted to bring 
burning and adhering to the vessel. The resin, which is its colter toward or from the land, as desired. 
probably useful for this purpose, flies off, at least in great 4 , • , .. 
part, during the process of ebullition. NIELLo. -This consists of n ine parts silver, one part cop-

Ranged round the troughs are a series of zinc columns, per, one part lead, and one part bismuth, which are melted 
inclined outward at an angle of 45°. These columns are , together, and saturated with sulphur. This mixture pro
hollow, and, being supplied by pipes with tepid wat·er, are ' duces the gorgeous blue which has often been erroneously 
maintained at a certain temperature. They must never be- spoken of as steel blue. 
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litUtll' "ttltl ""uA �tt'tl""u""l I Hydraulic Cylinders, Wheels, and Pinions, Machinery 
� � ... {.I[.I Q " � 4- r.-¥ oM • Castings ; all kinds ; strong and durable ; and easily 

---------------------- worked . Tensile strength not less than 65,000 Ihs. to 
The Gharqefor Insertioo under this head is One Dollar I square In. Pittsburgh Steel Casting Co . ,  Pittsburgh, Pa 

a line/en' each insertioo " �t eiqht wor:ds !o a line. I Machine Cut Brass Gear Wheels for Models, etc. (new 
Adve,·t18ements must be recetved at }YUbliCatwn qJfice 
as early as Thursday morning to appear in next issue. list) . Models, experimental work, and machine work 

. generally. D . Gllbert & Son, 212 Chester St., Phlla., Pa. 
W. H. S.-You can obtain " Allen's Artificer's A,sist- ;  Hand Fire Engines, Lift and Force Pumps for fire 

ant " from Allen & Co., Publishers, 33 Murray St. ,  this I and all other purposes. Address Rumsey & Co., Seneea 
City price $2.50. See condensed table of contents In last ; Falls, N. Y . , U . S . A .  
week's paper, page 205 .  I Manufacturers o f  Improved Goods who desire t o  build 

Vertical Engines, 10 to 15 H. P. , thoroughly well made. , up a lucrative foreign trade, will do well to insert a well 
John Hartrlck & Co" 47 Gold street, New York. I displayed advertisement In the SCIENTIFIC AMERICA" 

H. W. Johns' Asbestos Liquid Paints are the purest, : Export Edition. TWs paper has a very large lorelgn 
most beautilul and durable paints In use. They are also circulation. 
more economical than the hest white lead and oil, and The Turbine Wheel made by Risdon & Co. , Mt. Holly, 
are adopted hy the most extensive users of paints In N .J., gave the best results at Centennla.l test. 
this country. For Shafts, Pulleys, or Hangers, call and see stock 

80 lb. dead stroke Power Hammer, in good order, for kept at 79 Liberty St. Wm. Sellers & Co . 
$175 ; regular price $750. Apply to T. Sbaw, Mercury 
Gauge Warerooms, 915 Ridge Ave., Pbiladelpbla, Pa. Wm. Sellers & Co., Phila., have introduced a new 

Injector, worked by a single motion of a lever. 
Try Penfield Tackle Block Works, Lockport, N. Y. Address Star Tool Co., Provi<1ence, R. I. ,  for Screw 

Water Wheels, increased power. O.J.Bollinger,York,Pa. Cutting Engine Lathes of 13, 15, 18, and 21 In. swing. 
Who wants to make and Introduce patented Sheaf I Dead Pulleys, that stop the runniRg of Loose Pulleys 

Binder of sbeet Iron and wire-excels aII-or buy rights ? , and Belts, taking the strain from Line Sbaft when Ma. 
A rare opening. See SCI. AM . Sep. 21, 1878. Address J. I, cblne ls not In use. Taper Sleeve Pulley Works, Erle,Pa. 
Bannihr, 27': E . 10th St . ,  N. Y . 

For the most substantial Wood-Working 'l'ools, ad· 
dress E. & T. Gleason, 52 Canal St., Pbiladelpbla, Pa.. 

Bevel Protractor.-Patent for sale. Combines several 
drawing tools. F. L. Cook, FairHeld, Iowa. 

Sugar House Machinery for Plantations. Manufac. 
turers please send illustrated circulars and prlce lists to (1) J. W. R. ask.s : What figure will be 
Box 315, Natick, Mass. generated by the oblique section of a cylinder by a 

Wheelbarrows.-Over 50 styles, with felloe'plated, plane passing through both sides of the former? A 
bolted wheels .  Pugsley & Chapman, 8 Liberty St., N . Y. I friend of mine maintains that it will be an ellipse,  

Notice.-Charles N. Elliott, of N. Y.,  is no longer con· I which 1 thiilk is pnrely a conic section, and is gener· 
nected Officially w\t.h the Ingersoll Roek Drill Company, I ated by the section of a cone by a plane paBsing throngh 
and is not authorized to collect moneys or transact any . both sides of it at a greater or lesser angle with the 
business whatever for the same. By order of H . C .  Ser· ' bars. I do not find a satisfactory statement In the 
geant, President : F. M. Pierce, President pro tern. books. A.  We are inclined to agree with your friend. 

Wanted.-l,200 feet of side track (38 Ibs. to the yard), (2) H. & H. ask : What is the speed of a second quality or good second band railroad Iron. Ad. . . 
dress Bodwell Granli:'e Company, Vlnalbaven, Me. tornado and a hurrIcane? A, A tornado and a bum· 

For Sale.-One set Eccentric or Die Rolls. Henry �ane are tbe same. The speed of the wind In a. tornado 
Disston & Sons, Pbiladelphia, Pa. IS 90 to 100 feet per second. 

Exhibition Magic Lantern and (j() Views, only ,25. (3) G. A. D. asks where to obtain a cart· 
Catalogue free. Outfits wanted. Theo. J. Harback, 1m· ridge that makes no report when fired. A. Snch a cart· 
porter and Manufacturer, 809 Filbert St . ,  Phil a . ,  Pa. ridge cannot be made. 

The improved Gatling Guns fire over 1 ,000 shots per (4) B. K. B.-See answer to H. T. , p. 155, 
minute, and are the most destructive war weapons ever last number of the SCIENTIFIC AlIIERICAN. The metals invented . Gatling Gun Co., Hartford, Conn. , U . S .  A .  cannot b e  silver plated in the way you suggest. 

For Town and Village use, _comb'd Hand Fire Engine 
& IIose Carriage, $350. Forsaith & Co., Mancbester, N. H. (5) H. H. D. writes : I read in your paper 

Blowers.-One No. 5, two No. 6, regular pattern, steel, several ye�r:' ago about sawing wood wit� a piece of wire 
pressure Sturtevants ; one No. 6,  Uot Blast Apparatus ; i and electrICIty. Do you �now whether I.t was a success 
also other sizes for sale very low. Exeter Machine or not ? A. We do not thmk wood sa wmg can be eco· 
Works, 140 Congress St., Boston, Mass. nomically done in the way mentioned. We are not 

Sheet Metal Presses, Fermcnte Co. , Bridgeton, N. J. aware that tbere is any patent on it. 
Use the Patent Improved Sheet Iron Roofing and Drip (6) C. J. C. writes : In the issue of August 

than its own weight. How important an element in the 
power of a locomotive is its own weight? A. The 
weight of tbe engine prevents the slipping of the driv
ing wheels, or permits the exertion of tractive force; 
the statement in regard to starting is not generally true. 

(12) E. B. asks :  Can air be brought to a 
freezing point by setting it in motion? Are there any 
works on scientific ice making or air cooling? A. By 
condensation and rarefaction, yes ; not otherwise, as we 
understand you. When air is condensed hy pressure, 
part of its latent heat becomes sensible beat; and if 
the condensed air is allowed to stand until it regains its 
former or normal temperature, and is then released, it 
will be found as mucb colder than the surrounding air 
as it was hotter the moment after compression . The 
cooling of the condensed air may be facilitated by 
bringing it, or the vessel containing it, Into contact with 
cold running water. You will find the principal ice 
making macbinery and processes described and illus
trated in Kniaht's " New Mechanical Dictionary. " See 
also pp. 95, a$, and 168, vol. 37, and 159 and 387, vol. 
38, of the SCIENTIFIC AMERICAN. 

(13) G. W. F. asks : What advan tages has 
the oscillating engine over the ordinary crosshead en
gine, and why is it not more used ? A. The advantages 
claimed for oscillatiu� engines are compactness and de
crease of weight. There are many engineers who con
sider the trunnion packing and necessary methods of 
support objectionable. 

(14) .T. F. McC. aRkR : 1. Do all manufactur
ers of articles which have a taper head, sucb as wood 
screws, etc.,  make the same taper or an�le? If they do 
what is the angle? A. The angle of 90° is  generally 
used. 2. Is there a standard angle or taper for lathe 
centers (both ends) ? If 80, what is it? A. (j()o, 

(lii) H. S. asks how to make sulphurous 
acid (SO,), and how to liquefy it on a small scale, A. 
Place 1 oz. of clean copper wire or turnings and 4 or 5 
ozs. of concentrated sulphuric acid in a glass retort 
which it will about half fill, and carefully heat the con
tents nntil the gas begins to pass over. The gas may be 
liquefied by passing it through a. perfectly dry stout glass 
U tube, surrounded by a mixture of pounded ice and 
salt, � of ice and 1 of salt. If the upper ends of the U 
tube are provided with stop cocks (or hermetically 
sealed with the blowpipe) the contents of the tube may 
be retained In the liquid form when the tube is re
moved from the refrigerant. The gas should be passed 
through tubes containing .odium sulphate and calcium 
chloride to free it from impurities and moisture before 
entering the condenser. 

(16) L. wri tes :  A Lockridge air brake is 
operated by an eccentric on engine driving axle, The 
air pump is 7 inches diameter and about 5� inches 
stroke. The engine with 5 foot driving wheels has to 
average 30 miles per honr. The air pnmp piston is 
packed with a sole leather cup which gets very dry and 
hard in a run of 50 miles,so much so as to be useless. Can 
you teU me of any process by whlch the leather can be 
made to do better? A. We think that if you wili lubri· 
cate the cylinder you will have no further trouble. 

Crimped Siding made by A. Northrup & Co. , Pittsburg, 24, in answer to query C. J. C.,  you simply answer, .. 24 
Po.. Send for circular and prJces . Ibs. "  If I am not asking too much, will you please ex

The well known Asbestos Roofing bas a larger sale plain why it is as you say ? A. The spring being under 
than all other kinds of portable roofing combined. i a strai� of 24 1bs. pulls equal�y in both directions. If (17) C. P. K. writes : I made a telephone 

Engine Builders' Brass Goods, Oil Feeders, Glass tbe sprmg balance were hangmg from a fixed support as described in No. 5, vol. 39, but although I followed 
011 Cups. Sbaft Cups. All goods strictly Hrst class. Ad. 

I
I with a 24 lb. weight attached, the downward pull on thc directions very carefully it will not work; BO I want to 

dress Cincinnati Brass Works. support would be 24 lbs. + tbe weight of the Bcales. If know what kind and thickness of cord or thread to use, 
Nickel Plating.-A white deposit guaranteed by using : you substitute one hand for the �eight an� the other and what is the greatest number of turns or angles in 

our material. Condit,Hanson & Van Winkle,Newark,N.J. : for the fixed support, tbe result WIll be obvIOUS. And the thread which will not interfere seriously with its 
Englisb Agency, 18 Caroline St . ,  Birmingham, I if you place the scales in a h?rizontal positio� the .re· . conducting power. I had to make 16 turns to adapt it 

J. C. Hoadley, Consulting Engineer and Mechanical ' suIt would be the same, leavmg out of consIderatIOn to tbe purpose for wbicb I wish It. I used A sewing 
and Scientific Expert, Lawrence, Mass. the weight of the scales. I silk, and afterwards waxed apotbecary's twine, but 

Boilns ready for shipment, new and 2d hand. For a (7) J. W. B. asks whether a motive power I w�thout success, ,1 ha:ve had b�tter success by usin� a 
good boiler, send to Hilles & Jones, Wilmington, Del. can be prodnced without heat that will drive an engine 2 mcb gold beater s skID for a dIaphragm and a fine silk 

Punching Presses, Drop Hammers, and Dies for work. (about 1 horse power) ei ther by the use of chemicals or : thread supported �t the angles with loops Of. thread. 
ing Metals, etc . The Stiles & Parker Press Co . ,  Middle. compressed air and chemicals. If so, what is the pro- ' A. We do not thmk tbe thread telepbone WIll work 
town, Conn. cess ? A. You can nse a spring, compressed air, or ciec. � around more than 4 or . 5 angles. �he rubber loops 

Hy,\raulic Presses and Jacks, new and second hand. tricity. For addresses of manufacturers, you should in· should be put under conSIderable tensIOn. 
Lathes and Machinery for POlisbing and B ufilng Metals. sert a notice in the " Business and Personal " column. I How can I makc impression paper, like the inclosed 
E. Lyon & Co . , 470 Grand St., N. Y. : sample? A. The paper (unsized) is prepared with a 

(8) H. G. W. writes : It has frequently ' wann paste of lard, with a few per cent of beeswax and 1,000 2d hand machines for sale. Send stamp for de· been remarked that the instinct of the lower animals is : lampblack. "cripUve price list. Forsaith <'£ Co . ,  �lanchester, N. H. I quite Uable to mistakes. I noticed lately something of I Can I make any solution of beeswax to fiow on glass Presses, Dies, and Tools for working Sheet Metals, etc. 
Fruit and other Can Tools. Bliss & Williams, Brooklyn, 
N. Y . ,  and Paris Exposition. 1878. 

this nature so singular that I send you an account of it. plates like collodiou for etching purposes? I have tried 
While engaged reading in my sitting room, I saw by a I the ethereal solution, but it is too mealy. A . You may 
glance from my paper a bntterfly-the Vanessa atalanta dissolve the wax in benzole or absolute alcohol-the Pulverizing Mills for all hard substance and grinding -settle upon the front door post, remaining quiet, ex. i glass shoul d  be thoroughly dry before fiowing. It is purposes. Wa.lker Bros. & Co., 23d and Wood St., Pblla. cepting a slight but continuous vibration of the wings. I best to warm the plate afterwards to cause a semi.fu. 

The Cameron Steam Pump mounted in Pbosphor Soon there appeared a bumming bird, which, remaiuing I sion and hardening of the coating. 
Bronze Is an Indestructible machine. See advertisement. . d " t dl thr t 't b'll b t th ' pOIse ID aIr, repea e y DB I S I e ween e ID' (18) C. J. B. asks : What is the best form Solid Emery Vulcanlte Wheels-The Solid Original sect's wings. After retaining position for several roo-

for a steamboat drawing not more than 2� feet of wa. Emery Wheel - other kinds Imitations a.nd inferior. ments, the butterfly moved about, attended by the hum· ter when loaded, carrYI'ng from 50 to 75 persons with Caution.-Our name Is stamped in full on all our best . b' d t'l th I tt 'd tI d' t d 'th th Standard Belting, Packing, and Hose. Buy tbat only. mmg Ir , un I e a er, eVI en y Isgus e WI e comfort-propeller, side wheel, or steam wheel ? And 
'rhe best is tbe cheapest. New York Belting and Pack. traveling tendencies of the seeming blossom, fiewaway, which could be run with the greatest speed, say 12 to 15 
ing Company, 37 and 38 Park Row, N. y, A. Since the humming bird is a� eate� ofsmall insects knots an hour? A. We think a sidewheel boat would it is �ore pro?able (the observat�on belDg correct) t.hat : 

be reft'rable on some accounts. Bolt Forging Machine & Power Hammers a specialty. the bIrd mentioned above was ID search of parasItes . p , 
Send lor circulars. Forsaith & Co.,  Manchester, N. H. npon the hntterfiy, than that it mistook the insect for a I (19) W. H. B. asks : What weight 

For Solid Wrought Iron Beams, etc .. see advertise- fiower.-ED. I (pounds) placed on the middle of a cast iron bar 1 inch 
ment. Address Union Iron Mills, Pittsburgh, Pa., for b l '  I ( are section) and 3 feet long between sup lithograph, etc. (9) N. T. E. asks : Can a band saw running Y IDC I squ . '  ' . 

• 
ports would defiect It t.be l00th of an IDch; and what 

Best Wood Cutting Machinery, of thc latest improved on tbree fo�t pulley.s be run with balf the �idth belt of weight the 50th of an inch (casting to be of good No. 1 
kinds, eminently superior, manufactured by Bentel, a saw runmng on SIX foot pulleys, both nSlDg the same pig soft machine casting) ? What would be the section Margedant & Co . ,  Hamilton. Oblo, at lowest prices. amount Of. power .and traveling .tbe sam.e . number of of the material now known as steel castings (square 

We make steel castings from � to 10,000 Ibs. weight, feet per mlDute WIth the same sIze .of drlvlDg pulleys? 
I section) to bave equal resistance to defiectio:l as the 

3 times as strong as east iron. 12.000 Crank Shafts or this A. No, as we understand your meanrng. I cast iron above mentioned ? A. Trautwine gives tbe 
steel now running and proved superior to wrought iron . (10 ) K. L. D. asks how to make the so· following rule, with approximate constants, remark. Circulars and price list free. Address Chester Steel called chloride of nitrogen with as little danger as may : ing that the constants, in important cases, should be 

Diamond Tools. J. Dickinson, 64 Nassau St. , N. Y. be to life and property. A.  The following is perhaps determined by experiment. w= weight of bar, in 
Elevators, Freight and Passenger, Shafting, Pull eys, the safest method of preparing the mixtnre in small pounds, between supports. W = center load in ponnds. 

and Hangers. L. S. Graves & Son , Rochester, N. Y. quantities:  A somewhat dilute and tepid (not bot) sol u. D =clear span in feet. B = breadth of bar in inches. 
Blake's Belt Studs are the strongest fastening for tion of ammonium chloride (sal ammoniac) in distilled d= depth of bar in inches. I=dellection in inches. 1 =  

Rubber o r  Leather Belts Greene, Tweed & Co., 18 Park water is poured into a clean porcelain dish, and a bottle . (wXO·6�5±W).><D3 xconstant , Constant: Average cast Plaee, N .  Y .  of chlorme, the neck o f  which i s  quite free from grease, I BXd3 
Solid Walrus Wheels. Wood.Wheels Covered. Fine inverted into it. A clean shallow and heavy leaden cup Iron-O·OOOO25. Average steel-O·OOOO13. From this 

W ool Felt Wheels for Polisbing. Greene, Tweed & Co. is placed beneath the mouth of the bottle to collect the formula you can calculate answers to your queries. 
Holly System of Water Snpplyand Fire Protection for product. Wh�n enongh of the oily nitrogen chloride ! (20) A. S. asks : Can a boat be propelled 

Cities and Villages. See advertisement In Scienti1lc h�s been obta�ne�, tbe leaden vessel may be carefully against the wind, using a windmill as the motive power? American of last week. WIthdrawn, WIth Its da.ngerous c�ntents c?vered with a I claim it can ; a friend of mine claiming to the con. 
Extra Fine Taps and Dies for Jewelers, Dentists, and stratum of the. ammonlU� chlorIde solutIon. Contact trary, he says the windmill would turu tbe screw, hut 

Macblnists ; In cases. Pratt & Whitney Co. ,  Manufac. �th �o�bllstlb�e or�amc matter of any kind deter- the force of the wind against the windmill would keep 
turers, Hartford, Ct. mlDes Its ImmedIate explOSion, so that the vessels em· the boat stationary, and with friction and the wind 

The genuine A st>�otos Coverings for Steam Pipes and 
ployed must be scrupnlously clean. against the boat the boat would drift astern, Will you 

Boilers are manufactured only by the H. W .  Jobns Man. (11) W. N. F. writes : The statement is of. please settle tbe question in your next issue? A .. We 
ufacturlng Compo.my. ten made that a locomotive can start no load greater think you are right. 

(21 ) G. L. asks for the best method of ma
king paste for use with a pasting and folding machine. 
A. Four parts, by weight, of glue are allowed to soften 
in 15 parts of cold water for some hours, and then 
moderately beated until the solution becomes quite 
clear; 65 parts of boiling water are now added, with 
stirring. In another vessel 30 parts of starch paste arc 
stirred up with 20 parts of cold water, 80 that a thin 
milky fiuid is obtained without lumps. Into this the 
boiling glue solution is poured, with constant stirring, 
and the whole is kept at the boiling temperature. After 
cooling, 10 drops of carbolic acid arc added to the paste. 
This paste is  of extraordinary adhesive power, and may 
be used for leather, cardboard, etc., as well as for paper. 
The pastc in the reservoir should be kept from the air as 
much as possible to avoid loss of water by evapora. 
tion. 

(22) C. F. H. asks for the best form of a 
mild galvanic battery, which can be nsed daily for the 
benefit of thc health without giving a violent shock. 
A. See reply No. 24 in No. 9 of current volume of this 
pllper. 

(23) C. F. G. writes : My driving pulley on 
main shaftis 96 inches diameter, and I run my engine 
at 100 revolutions. My driven pulley on cour,tershaft is 
29 incbes, and the driving pulley on counters haft is 39 
inches, and pulley on saw mandrel is 24 inches, which 
gives my saw 537 revolutions per minut{', and conse
quently docs not give my saw speed enough. Now the 
trouble is, if I enlarge my driving pulley on counter8haft, 
the saw does not give the same satisfaction as it now 
stands. I know that the saw ought to have more speed , 
and I do not know how to proportion my pulleys to get 
proper speed. How shall I make the necessary changes 
so as to give my saw 1.000 revolutions per minute, and 
if I am driving my engine too fast for the length of 
stroke? The cylinder is 12 inches bore, 3 feet stroke. 
A. If you have room it might be better to put in an ad· 
ditional countershaft. If this is not convenient, en
large the pulley on engine shaft. In this case it may be 
necessary to widen the belt. The speed of the engine 
is not too great, if it is well built. 

(24) A. O. P. writes : In the propUlsion of 
vessels, other tWngs being equal, which has the most 
pulling power, the screw or the side wheel? A. The 
Ecrew, as we understand your meaning. 

(25) J. H. H. writes :  I am using a four Ilide 
moulding machine at a specd of 4,000 revolutions per 
minute, to plane blind slats. It feeds at the rate of 
1,240 feet per hour, and does its work so that no further 
finish is required, although many of the slats are for oil 
finish. I find that one tenth of an ounce difference in 
weight of the cutting bits will produce the ridges spoken 
of in yonr reply to G. B. M. (17) in No. 6 of current vol. 
ume. Hence I conclude tbat the cutter heads must be 
exactly in running balance. It is no uncommon thing 
to see a planer rnnning with a jar lind noise tbat is 
deafening, and , in shop parlance, turning ont good wash. 
board stu1f. The fault is with the operator. Every 
shop should have a pair of balance scales,and the planer 
knives should bc balanced every time they are ground. 
The result will be, with a good machine, good smooth 
work and a reduction in cost of repairs. I say a good 
machine, that is, any machine with true arbors and a 
perfectly balanced cylinder head is a good machine, or 
at least will <;10 smooth work, other things being equal. 

(26) C. J. O.  writes : The statement that 
the use of tomatoes as an article of food produces or 
promotes the development of cancer has created some 
excitement here. Is there any foundation for such a be. 
lief? A. No. 

(27) B. H. S. and J. R. -The following 
methods are recommended for tempering mill picks : 
1. Take 2 gallons rain water, 1 oz. of corrosive sublimate, 
1 of sal ammoniac, 1 of saltpeter, 1� pints rock oalt. 
The picks should be heated to a cherry red and cooled 
in the bath. The salt gives hardness, and the other in. 
gredients toughness to the steel ; and they will not break 
if they are left without drawing the temper. 2. After 
working the steel careful ly, prepare a bath of lead 
heated to the boiling point, which will be indicated by a 
slight agitation of the surface. In it place the end 01 
the pick to the depth 01 1� inches uutil heated to the 
temperature of the lead, then plunge immediately in 
clear cold water. The temper will be just right if the 
bath is at the temperature required . The principal reo 
quisltes in making mill picks are : First, get good steel. 
Second, work it at a low heat; most blacksmiths injure 
steel by over heating. Third, heat for tempering with· 
out direct exposure to the fire. The lead bath acts 
merely as protection against the heat, which is almost 
always to? great to temper well. 

(28) J. M. F. asks : What is the cheapest, 
or rather, which will throw or raise the most water, say 
4 feet high, a properly constructed marine pnmp, or 
&n elevator made of two cbains connected together by 
boards and running in a fiat box driven by a 5 or 10 
horse power engine? A. We recommend the pump. 

(29) G. B. asks : How powerful a telescope 
is required to see Saturu and his rings, and also one 
that will bring Jupiter's moons in view? Tell me how 
large a one it must be, and where one could be pur
chased, and the probable cost. A. A telescope having 
a two inch objective would allswer, although a three or 
four inch would be much better. Any of the dealers in 
optical instruments could supply you. The cost of a 
good two inch is $55. 

(30) S. B. B . ,  A. H. P. , N. H. S. , G. R. , 
and others.-The diaphragm of a phonograph needs to 
be ciamped tightly in the mouthpiece between fwo 
rings of blotting paper. Tne mouthpiece should be 
tight or nearly so. Tbe wooden hammer or spring 
shoul!!' not spring except at a point near the end a'
tached to the mouthpiece. The spring should not be 
too delicate, and it must bear with some little force on 
the diaphragm. The needle should be short and care· 
fully sharpened . A long needle and a weak spring will 
cause rattling. The paraffin is applied to the plaster of 
Paris cylinder to permit of turning without chipping it. 

(31) J. H. asks for the best and most eco· 
nomical method of making a cellar bottom waterproof 
a.ga.lnst the tide, I have already without the desired ef. 
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f:t laid a course of bricks In cement mortar, with a 4 1 (43) G. E. B.  writes : In SCIENTIFIC AMERI- I Fhearm. breech-loading. H . . Borchardt . . . . . . . . . . . .  206.217 

Inch layer of concrete above. composed of ROBend�le : CAN. No. 7. vol. 39, YOIl notie� an improvement in elec �:�:::: :=:�:: � ���:�I�. : : : : : : : : : : : : : : : : :  ::: 
cement 1 part. gravel and sand 3 parts. A: M�ke a� m- I tro-magnets by M. Ernest Bisson. of Paris. J made .a Firearm. magazine. W .  Vi . Wetmore . . . . . . . . . . . . .  206.21r.1 

Water cloBet. W. Turton . . . .  . . . . . . . . . . . . . . . . . .  . . .  206.370 
Wells. rock wasber for oil , Jeannerat &Simons . . 206.242 
Wire. etc .• mach me for collin�, J .  Prosser . . . . . . . . .  206.197 
Wool washing machine, Pendleton & Proctor . . . .  200, 1 92  vened brick arch of slight curvature, coat It �Ith pItch, magnet in the "arne way five years ago and found It Fireplace . G. :1 . He .. . . . . . . . . . . . . . . . . .  : . _  . . . . . . . .  �.S'16 

lay over i t a  course of bIiek. and upon the brick place a stronger than wmmon magnets . Fishlnlt rod . J . A .  Robertson . . . . . . . . . . . . . . . . . . . . . .  206.264 
Wrench. vehicle hub. A. W. Antbolne . . . . . . . . . . . .  206.2!lH 
Wringer. mop, C. A. Valle . .  _ . . . . . . . . . . . . . . . . . . . . . . . 206,871 

layer of from three to six inches of broken stone, and , (44) A. M. W. writes : 1. I have a Bell tele- Flour ooltlng machine. M .  Martin . . . . . . . . . . . . . . . . . .  �.I86 
grouted with hydraulic cement and sand and gravel. I hone and wish to ut in circuit the Hughes micro- FrUit carrier. J .  BosS . . . . . . . . . . . . . .  � . .  . . .  �.295 TRADE MARKS. _ 
W thO k hould llse equal parts of sand and cement p ,  p Fuel from waste. extraetlng. N .  , chroder . . . . . . . . . 206.266 T R e I� YOll s i phone as a resonator. Will you inform me how it can Furnace . metallurgic. W . M .  Wat.on . . . . . . . . . . . . .  206.374 Boller Iron. J. . yerson . . . . . . . . . . . . . . . . . .  . . . . . . .  6. 404 
in makmg the grout. I be done? A. The microphone is used as a transmitter. Fnrnaces bone black. E . .s.. ;Wchards . . . . . . . . . . . 206,263 : Candy. O .  R. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.381. 

(32 ) J. D. asks whether or not compressed i 2. Would I be allowed to construct a phonograph from Ga. l \ght;n� hurner •• elect� tor. A. T. Smith . 206.2'12 I �a�et •• R':;b.urY
I 
Carpet ��mpa;y c ·;.1 ·  . .  · · ·  . .  · · . .  · :.: 

air (say in a wood or iron box) retains the heat which it i your drawings in SUPPLElIIENT 133. p. 2112, and use tor Gas trap. sewer. W. M. Allell' . . . . . . . . . . . . . . . . . . . . . .  206.210 Cl
e a

ft
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ons. . a er . . . . . . . . .  
6
'
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receives by compression. If so • . fo� w t engt 0 �y own amusement without. lia�i1ity � prosecu�lOn for a e. n. Cross. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . • Cotton prints. COffin. Altemus & Co . . . . . . . . . . . . . . . . .  6.399 
time, considering the box to be alftlght! A. The air mfringementf A. See edltonal entitled , . RIghts of Gate. J Greig . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.314 Cotton piece good., Naumkeag Steam Cotton Co . . .  6.400 
will not retain its heat. Investigators," No. 11 of current volume. Grain . se�rato;. :.: . �onstant . . . . . . . . . . . . . . . . . .  :.: Fire extinguisher. Protective Fire Annihilator Co . .  6.395 

(33) F. A. asks : 1. Would the contact of 
large bodies of iron or steel, or other conductive mate
rial, with a telegraph wire interfere with the transmis
sion of messages, provided the wire is not disconnected 
at any point ?  A. No. providing the large body_ were 
insulated. 2. Could messages be sent through a cylin
der three inches diameter. as well as the ordinary wire 
now in usef A. We think so. 3. Again, has the idea 
ever been advanced of sending mail matter by means of 
a very small railway constructed exclusively for that 
purpose. and carrying neither engineer nor other passen
ger? Such an engine and boiler without furnace 
might be made to traverse a single rail at the rate of say 
1).2 miles per minute. Automatic arrangements could 
be applied for stopping. And boilers for replenishing 
be located at suitable intervals. A. We are not aware 
that such a railway has been constructed. 

(34) W. E. J. asks : Will you please give 
me a recipe for making the carbons used in batteries, 
for electric light, etc. f A. See reply to query 24, p. 123, 
of No. 8 of current volume of SCIENTIFIC AMERICAN. 

(35) J. L. G. writes : I want to construct a 
small, light car to run upou a plank walk. The axle of 
the driving wheels-which will be about 2).2 feet in di
ameter, that i8. the wheels-will have two cranks so 
constructed that when the lever power is dead on one 
of the cranks. the.other w-Hi have aU' the power applied 
by the other lever. -or to make it more plain. to work on 
the same principle as the driving wheels of a locomo
tive. The driviug wheels will be attached to the axle 
in such a manuer that they will. when in gear. be pro
pelled by the axle (or only one wheel need be attached 
to axle in making a turn), and by throwing both wheds 
out of gear the axle may still continue to be propelled 
by the engines. but it will have no control over the 
driving wheels. The car will be about seven feet long. 
six feet high, two feet wide.and constructed of the light
est material possible. and the total weight, including 
engineer. will not exceed 275 Ibs. Now what I de.ire 
most to know is (1) whether two engines, cylinder of 2 
inch bore and 4 inch stroke, one boiler. will furnish 
enough power to propel the car. A. Yes. 2. How 
many Ibs. of steam to the square inch will be required 
to furnish the two engines with sufficient power to do 
the work? A. 80 to 90. 3. Do you think the car will 
work after it is completedf A .  Yes. if properly built. 

) S V H S • I 12 ' "  N t 
Gun. l4ac ne. . . ay or. . . . . . . . . . . . . . . . . . . . . . . . . .  . Flour. C .  B .  Anders & Brother . . . . . . . . . . . . . . . . . . . . . . .  6.884 (45 . . .- ee l ep y to , I n 0 es Gun slllht. P. P. Carnes . . . . .. . . . . . . . . . . . . . . . . . . . . . . . �.!64 Flour of mustard. J .  H. Brand & Co . . . . . . . . . . . . . . . . .  6.S!Yl and Q.ueries " in No. 11 of current volume. Harrow. A .  H. & M. S. Whiteside . . . . . . . . . . . . . . . . . �06. �  Grocers' wrapping paper. T. H. Hubbard . . . . . . . . .  6.889 Harrow. wheel. F . . Bramer. . . . . . . . . . . . .  . . . . . . . . . . . :l06.218 Medicina] preparation for coughs,Howard Bros . . . .  , 6.888 HINTS TO CORRESPONDENTS. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Many of our correspondents make inquirics which 
cannot properly be answered in these columns. Such 
inquiries. if signed by initials only, are liable to be cast 
into the waste basket. 

Persons desiring special information which Is purely 
of a personal character. and not of general interest, 
should remit from $1 to $5, according to the subject. 
as we canuot be expected to spend time and lahor to 
obtain such information without remuneration. 

[OFFICIAL.] -

I N D E X  O F  I N V E N T I O N S  
FOR WHIC::! 

Letters Patent oC the United States were 
Granted In the Week Endln::; 

July 23. 1878, 
A N D  EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 

Harvester. N .  J. Titus. . . . .  . . . . . . . . . .  . . . . . . . . . . . 206.363 Paper bag •• Smith . Dixon & Co . . . . . . . . . . . . . . . . . . . . . . .  6.392 Hat pounce�. etc . •  hat block. etc. for, C. W.Glover M.171 Puper cutting machine. Standard Machinery Co . . . .  6.894 Hat .tretchlllg machine. R. Eickemeyer . . . . .  " 206.168 PIUII tobacco. LIIlget & )Iyers Company . . . . . . . . . . . . .  6.891 Hats and caps. sweat band for. T. W. Bracher . . .  206.2M Razors. G F' . Creutzburg. . . . . . . . . .  . . . . . . . . . . . . . . . . . .  6.386 Heater and venti lator. J. L. Mahan . . . . . . . . . . . . . . . .  �.33" Remedy for sea sickness. R. R. Kent . . . . . . . . . . . . . . 6,890 Hedge plashing machine. A. 8. Warren . . . . . . .  • .  206.282 Smoking tobacco and cigarette •. C. Early . . . . . . . . . .  6.887 Hinge for trunks. etc .• stop, C .  W. Butler . . . . . . . . .  206.226 Smoking. etc . . II. Welsh .6.405. 6.406. 6.407. 6.408, 6.409. 6.410 HOll trap. J .  W .  & C. F. Reed . . . . . . . . . . . . . . . . . . . . .  206,'lm Soap. D. S. Brown & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.396 Holdback for vehicles. O . Brothers. Jr . . . . . . . . . . . 206.2'll Stove pOlish. Phrenlx Plumbago Mining Company . 6.401 Horse collar. W. H . Briggs . . . . . . . . . . . . . . . . . . . . . . . . 206.219 I Washing powder. F. Phillip .. . . . . . . . . . . . . . . . . . . . . . . .  6.402 Horse detacher, O. Brothers. Jr . . . . . . . . . . . . . . . . . . .  2Ot'.�l2 , 
Horse powers. chain link for. E. A .  Smith . . . . . . . . 206.273 'I 
IIose coupling. J .  Grether . . . . . . . . . . . . . . . . . . . . . . .  206.17'l DESIGNS. 
Hnb. vehicle wheel. G. Bartlett . . . . . . . . . . . . . . . . . . . .  206,218 Plush or other goods. T. Goodall . . . . . . . . . . . . .  10.758. 10.759 
Hub. vehicle wheel. StanWOOd & Parker . . . . . . . . . . 206.199 Shoes. J. F. Emer.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.757 
Insecticide. J. C. Allan . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.209 
Knife. green corn. W . I'Iprague . . . . . . . . . . . . . . . . . . . 206.364 ' HOW TO BmLD A CII'EAP CATAMARAN. Knlttlnll' machine needle. S. Peberdy . . . . . . . . . . . .  2C6.354 with Malay Rig. Four Illustration.. Full directions for Lamp and lantern. tubular. Walton & Paull . . . . . . .  206.281 construction and dlmen.lon. of a simple. fast. handy 
Lamp. hydrostatic. T. G. Goodfellow . . . . . . . . . . . . . .  206.313 boat In actual use. Contained In SCIE"TIFIC AMY-HICAN 
Lamp shade holder. E. P. Gleason (r) . . . . . . . . . . . . .  8.315 ���b��."�;�.';,Jptilnl t;,lR,W J�mc:�:I�n.A�ttbn" �..:': Liquid measure. C .  D. Austin . . . . . . . . . . . . . . . . . . . . . .  206.211 yacht Intrepid . To be had at this office and of all news-
Lunch case. J. WilL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.287 dealers. _ ____ ___ _ Mall bng fastener. G. H. Fayman . . . . . . . . . . . . . . . . . .  206.169 

POINTS OF A GOOD HORSE. Mechanical movement. J. R. Little . . . . . . . . . . . . . . . .  206.184 BEIN G 
Millstone dressln� machine. Griscom & McFeely. 206.316 �;.I��go��c�I���O��I�\�e t�PS�����du� W:lei'i� Moulding machine. variety. S .  J .  & G. J .  Shimer . 206.360 Guidance of Judges of Horses. The Point. of Excel-
Mower. J. Tildsley . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  206.278 lence. Size. Color. Symmetry of Body. Head and Ne�k. 
Mncllage bottle. G. R. Wight (r) . . . . . . . . . . . . . .  - . . .  8,347 �l: ��gt�:�d f:�:r��!:"�:yl�U��dd'1�n���· et���e.:lr� Needles. polishing the eyes of, J. Berry (r) . 8.849. 8.350 the percentage allowed for each quallt,.. The Standard 

A complete copy of any pateut In the annexed list. Nut lock. W . S. Gilman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.811 ��"vI':.�dHgi8"e�. f*�m�;tH���esC"pr,;:.�g:r ��:�·H���::· 
II Nut lock. W. P .  Scofield . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.359 : etc . An excellent Guide In .electlng animals .  Con: Including both the specifications and drawings. wi be Nut lock C II Van Amam . . . . . . . . . . . . . 206.280 talned In Son;"TIFlC AMERICAN SUPPLEME"T No. 

furnl.hed from this office for one dollar. In ordering Ore crushln� �achlne. F. R: ·ii;�� : .. : . . . . .  : . . . .  206.2':/3 �:J.df!l;is .l0 cents. To be bad at thfs office and of all 
please state the number and date of the patent desired. Organ. reed. A. R .  Koerber . . . . . . . . . . . . . . . . . . . . . . . . .  206.250 
and remit to Munn & Co., 31 Park Row. N'JW York city. Oven door. R. J. Klng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.180 THE GEOLOGICAL ANTIQUITY OF Padlock. L. Hillebrand . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.327 Flowers and Insems. By J. E. TAYLOR. F.G.S. A plain. 
A 'd recoverl g wa te Iphurlc Farrar & GI1l 206 809 Paper cutting machines, gauge for. C. Cranston . .  206.280 comprehen.lve review of the SUbject. bringing forward 
A��;eSSlng m:chine� C�� . Dote� . . . . . . . . . . . . . . .  : : :  206:303 Paper. device for hanging wall . A. Johnson . . . . . .  206.2.5 Fn���ligl-:;r::g���Tat;��sj,eti:��n Sl�.��¥:tr:��on�ow��� 
Amalgamator. E .  L .  Newell . . . . . . . . . . . . . . . . . . . . . . .  206.�57 Paper pulp .creen or dresser. E. Mather . . . . . . . . . . .  206.187 How they are fo.sillzed. Fo.sll botany. Geological 
Animal poke. D. P. Randall. . . . . . . . . . . . .  . . . . .  . . . . .  206.260 Paper stock. boiling and steaming. J. Thorpe . . . . .  206.277 ���dgf'i'�I�af�'::��';,':iet��;;:-eIW��di�c;:��st������::; Animal trap. A. H .  Hoy . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.240 Parquetry. clamp for �Iulng. S . P. Groococlt . . . . . .  206.::3.1 to In.ects. and Insects necessary to �'Iowers Insect. 
Axle. car. R. N. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206.291 Pegging machine. 0_ Hull' . . . . . . . . . . . . . . . . . . . . . . .  206.178 and Plants In tbe Devonian. the Switzerland Lla •• the 
Baggage check. W. H. Johnson . . . . . . . . . . . . . . . . . . . . .  206.2« Pen holder. fountain. W. W. Stewart . . . . . . . . . . . . . .  206.200 ��fi��e���n6����1a���'iii��t?::�g:-�a�t���. tlep�� Bale tie. M .  C .  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.362 PencU sharpenlng device. W. Ha.kell . . . . . . . . . . . . .  206.174 liar Aspect of Evolution. Contained In S(,I>."TIFIC 
Ba.ket splints. making. Wlcker.ham & Brown . . . .  206.285 Pianos and organs. keyboard for. E .  K. Milliken 206.845 A>lEHICAN Sl'PPLEM""T No. l�U. Price 10 cents. To 
Battery, galvanic. E. B. Cutten . . . . . . . . . . . . . . . . . . .  206,166 Pianos . stringing. B. Dreher . . . . . . . . . . . . . . . . . . . . . . .  206.232 i be had at this office and of all newsdealers. 
Bed bottom. E. W. Max.on . . . . . . . . . . . . . . . . . . . . . . . . .  206.256 Pipe. asphaltum or cement. M. Allen . . . . . . . . . . . . .  206.200 . I C E - H  0 U S E  AND REFRIGERATOR Beehive. P. G. Eaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.805 Pipe jOint. wooden. W. N. Horton . . . . . . • . . . . . . . . .  206.177 ! Directions and Dimension. for construction. with one 
Rlnder. temporary. J . Lockhart . . . . . . . . . . . . . . . . . . . .  206.255 Plow clevis. Ellis & RObln.on . . . . . . . . . . . . . . . . . . . . . . . 206.167 llIu.tration of cold house for prcservln� fruit from 
Blackboard attachment. J. W. Thompson . . . . . . . . .  206.201 Plow colter. E. Jarrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.� I ���s��e t�e':t';.a:r�·te�:e����!��t ?:l.:n31p¥�eJ;�:oc��: (36) II. W. B. and F.-You will find good Boiler •• covering for .team. E .  A. Hayes . . . . . . . . .  206.236 Plow. subsoil. 1. :11. Grlffin (r) . . . . . . . . . . . . . . . . .  . . . . . 8.342 tained In SCIE"TIFIC Am;RlCA" 8uPpL>;M"�T No. 1 1 6. 

descriptions and drawings of beam engines in Wei •• en- Boller •• purifying feed water for. E. Bohllg . . . . . .  206.:61 Pocket book forfl.hermen. F. M. Yerrlngton . . . .  206.206 Price 10 cents. 1'0 be had at this office and of all news-
born's and Moore's work. on " American Engineering. " Bobers. water Inductor for steam. W. C .  Wolfe . .  206.381 Pre.sureregulator. automatic. J. J. Kennevan • .  206.248 i deaJer •. 

k Bolt • •  eal. C. H. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.238 Printfng machine. R. M. Hoe (r) . . . . . . . . . . .  . . . . . . . .  8.346 �""""''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''� 
(37) B. F. J. and E. C. as how to Book holder. W. R. E. Berth· . . . . . . . . . . . . . . . . . . . . . .  206,216 Rail joint, C. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.337 THE make jet black ink that is shiny and glistening when 

applied. A. Dissolve in }O pint of soft water Yo oz. of 
potassium bichromate. and add the solution to 6 ozs. of 
logwood extract dissolved in 1 gallon of water; then 
disso!\'e in 1 gallon of water, by continued boiling. 
borax6 0zs , shellac 1).2 oz. Mix all together while warm 
and add ammonia. 3 ozs. 

How can I temper twist drills? A. Heat them to a 
cherry red . plunge in cool water. and draw down to a 
yellowish purple. 

What solution is best for giving white deposit in nickel 
plating, and how made? A. See p. 209, vol. 38, SCIENTI
FIC AMERICAN. 

How are lenses placed in a camera obscura? A. If used 
with a mirror place the surtace of the lens ihe curva
ture of which has the shorter radii toward the light. 
See p. 212, SCIENTIFIC AMERICAN SUPPLEMENT. 

Boot and shoe crimping macblne, J. S. Perkins . .  206.195 Railway crossing. H. Chance . . . . . . . . . . . . . . . . . . . . . .  206.323 
Boot and shoe laster. Wheeler & Ethridge . . . . . . . .  206.203 Railway. elevated. J. W. Po.t . . . . . . . . . . . . . . . . . . . .  206.385 
Boot. India-rubber. L. Elliott. Jr . . . . . . . . . . . . . . . . . . .  206.808 Rallwayrall. S. Aldred . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.206 
Boot and shoe heeler. Hogan & Whitlock . . . . . . . . .  206.237 Railway switch. Broome & Archer . . . . . . . . . . . . . . . . .  206.220 
Boots and sboe •• manufacture of. H . Wight . . . . . .  206.377 Railway track. G. W. Cottingham . . . . . . . . . . . . . . . . . .  206.297 

� drntific �mtdtan. 
Boot and shoe button fastener. WIsner & Hou.e. 206.288 Refrigerator. J .  Bensel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.215 The Dlost Popular Sdentille Paper In tlte World. 
Boots and .hoes. ventilating. I .  Schwarzwald . . . .  206.267 RollinII' mill. Hooven & Adle . . . . . . . . . . . . . . . . . . . . . . .  206.330 
Bosom board. W .  W. Nixon . . . . . . . . . . . . . . . . . . . . . . . . .  206.350 ROiling mill plnlon •• journal box for,H. Hamilton 206.819 THIRTY-T H I R D  Y EAR. 

Bottle. jug. and jar cover. J. M . Lewin . . . . . . . . . . . . 206.254 Roofing compo.ltlon . fireproof. E. W. Hickman . :,�5 Only $3.�O H Yenr i nchuUnll'Postnge. Weekly. Bottle .topper. F. J. Scybold . . . . . . . . . . . . . . . .  206.269. 206.270 Rope .ocket and clamp. H. L. Heatan . . . . . . . . • 1 Ii� Numbers a Year. Bottle stopper fa.tener. II .  :llartln . . . . . . . . . . . . . . . .  206.341 Sad Iron. H. B. Todd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.869 
Brake. car. Wilder & Conaut . . . . . . . . . . . . . . . . . . . •  206.286 Saddle. harne ••• J. M. Gwlnnell . . . . . . . . . . . . . . . . . . . .  206.818 
Brick machine. L. B. Kennedy . . . . . . . . . . . . . . . . . . . . .  206.247 Saddle, pack. T. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.138 This widely circulrrte.1 and splendidly Illustrated 
Broom. M. L. Baxter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.294 . Sash fa.tener, Matthews & Petersohn . . . . . . . . . . . .  206.842 paper Is publisbed weekly. Every number contains .ix-
Buckle. J. H. Huntres. . . . . . . . . . . . . . . . . .  . . . . . . . .  206.179 : Sash holder. W. D. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . 2:J6,38.� teen page. of useful lnformat.lon. and a large number of 
Buckle and loop fa.tenlng. G .  L. Crandal . . . . . . . .  206.299 Screen. window. J. Kluenter . . . . . . . . . . . . . . . . . . . . . . . . 206.181 : original engraving. of new Invention. and discoveries. 
Buckle. trace. A. Orser . . . . . . . .  . . . . . . . . . . . . . . . . .  206.191 Screen. window. F. W. Wood . . . . . . . . . . . . . . . . . . . . . . .  206.382 representing Engineering Works. Heam )Iachlnery. 
Bung. A. Schneider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,265 Scrubber. 1I00r. F. A. Balch . . . . . . . . . . . . . . . . . . . . . . . .  206.212 New Inventions. Novelties In Mechanic •• Manufacture •• 
Burglar alarm. P. F. L. Burstall . . . . . . . . . . . . . . . . . . .  206.225 Seed dropper. W. W. S. Klme . . . . . . . . . . . . . . . . . . . . . .  206.336 Chemistry. Electricity. Telegraphy. Photograpby. Archl-
Burglar alarm, electro-magnetic. M. Kolo.eus . . . .  206.182 Seeder. J. F. Keller (r) . . . . . . . . . . . . . . . . . . . . . . . .  8.348. 8,344 tecture. Agriculture. Horticulture. Natural History. etc. (38) J. W. R -See reply to B. F. J. and Butter packages. etc .• cover for. G. J. Record . . . .  206.261 Sewing machine. J. A. 1I0use . . . . . . . . . . . . . . . . . . . . . .  206,239 Al l  Clnsses of Renders find In TIm SCIENTIFIC 

AMERICA:O: a popular resume of the best scientitlc in
formation of the day ; and It Is the aim of the publishers 
to present It In an attractive form. avoiding as much a. 
possible abstru.e terms. To every Intelligent mind. 
thl. lournal alfords a con.tant .upply of Instructive 
reading. It Is promotive of knowledge and progre.s In 
every community where it circulates. 

E. C . • above. 
(39) M. W. C. asks how to make Japan 

va:'I1ish for iron. A. A good black j�pan is made of 
burnt umber. 4 ozs . ;  true asphaltum. 2 0zs. ; boiled oil . 
2 quarts. Dissolve the asphaltum at first in a little oil ,  
using a moderate heat. then add the umber ground in 
oil, and lastly the rest of the oil, and incorporate thor
oughly. Thin with turpentine. 

(4(l) W. L. 1. asks : 1. Can I produce a 
contjnllous electric current under water. having tbe cir
cuit broken and complete by the revolution of a wheel 
under waterf A. Yes. 2. If so. how can I inSUlate 
copper wire for the purpose. so that it may be wound 
upon a r$Ol about 6 incbes in diameterf A. By cover
ing it with gutta pereha. 3. What is the strain 'of an 
ordinary log on its line, ship sailing 15 knotsf Is the 
electric current upon the bottom of ship strong enough 
to run a very small mechanical engine? A. We do not 
know of any experiments upon these points. 4. Also. 
how can the area of a screw propeller be foundf A. 
The method, briefly stated. conaists in applying one 
of the rules tor determining irregular aress to the devel
opment of the blades. 

(41) C. K. , O. P. R. , G. S. F . •  G. R W. , 
c. C. S .• and others.-Correipondents who si� only in
itials to their letters should not expect replies. We in
sist on this rule, as there are inquiries which we prefer 
to answer by mail. 

(42) C. B. aRks : 1.  Can you give me Rome 
information in regard to the process and machinery 
necessary to make artificial ice ? Does it take very ex
pensive apparatus, and where can such be pro
cnreM A. Cons nit articles on this subject on pp. 40. 
vol. 35. 95. 335. and 168, vol . 37, and 159 and 389. vol. 38, 
SCIENTIFIC AlIIERICAN ;  also pp. 507, 425. 1159. 1348. and 
1430, SCIFNTIFIC AMERICAN SUPPLElIIENT. 2. Could it be 
made on a comparatively small scale with any degree of 
B"ccessf A. Yes, butnot economically. 

Button. N. C. Newell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.348 Sewing machine attachment. A. P. Holcomb . . . . .  206.329 
Can. pickle, E. H .  Foote . . . . . . . . . . . . . . . . . . . . . . . . . .  200.310 Sewing machine bobbin winder. J. C. White . . . . . .  206.375 
Cane juice. evaporator. etc .• D. )1 . Cook (r) . . . . . . .  8.341 Sewing machine. boot and shoe, H. C. Gros . . . . . . .  206.317 
Car coupling. G. H. Ames . . .  . . . . . . . . . . . . . . . . . . .  206.159 Shoe. R. Anglemlre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.:m 
Car mover. J. B. Deed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.231 Shoe horn. J. Klaucke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.249 
Car. railway. B. F. Card . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.163 Skate, L. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.165 
Car, railway, J .  T .  & D. R. Leighton . . . . . . . . . . . . . . .  206.253 Skate. P. C .  Franke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.170 
Carbureter. A. W. Porter . . . . . . . . . . . . . . . . . . . . . . . . . .  206.196 Snow and Ice. device for melting. F. O. Rogers . .  206.3.0;7 
Cellar. waterproof. T .  New . . . . . . . . . . . . . . . . . . . . . . . . . 206.351 Soldering iron handle. H .  K .  Hines . . . . . . . . . . . . . . .  206.323 
Cement. etc. walking surtace •• T .  & T. Hyatt • . . . .  206.!!33 Spectacles. etc .• frame for. G. D. Edmonson . . . .  206.306 
Cements.etc . ln illumlnatinggratings.etc .•  T.Hyatt 206.382 Speculum. A. Bradford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.162 
Chain link , G. Kampf . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.335 Spittoon. E. A. Heath . . . . . . . . . . . . . . . . . . . . . . .  206.322. 206.3211 
Chair Invalid. G. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.379 Spring, carriage. D. Dalzell . . . . . . . . . . . . . . . . . . . . . . . .  206.3Ir.I 
Chair. rocking. C. S. E. & J. G. Spoerl . . . .  . .  . . . .  206.863 Spring machine. coil. P. CUcberat . . . . . . . . . . . . . . . . . .  206.800 
Chair and step ladder. arm. W. Witthoft. . . . . . . 206.205 Spring. vehicle. W. F. Whitney (r) . .  . . . . .  8.348 
Clamp and solderer. G. H. Perkins . . . . . . . . .  2�6.193. 206.194 Square for garments. draught-ing. C. H . Griffin . . .  206.315 
Cooking apparatu •• portable. C. Niklforoll' . . . . . . . .  206.849 Stamp. branding. M. T .  Perkins . . . . . . . . . . . . . . . . . . .  206.355 
Cooler. milk. F. X. Manahan . . . . . . . . . . . . . . . . . . . . . . .  206.340 Steam trap. L. F. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  :<00.361 
Corn. pre.erver etc. for green. Merrell & Soule (r) 8.351 Steam trap. return. T. E. McNeill. . .  . . . . . . . . . .  206.344 
Corn sheller. H. Packer. . . . . . . .  . .  . . . . . . . . . . . . . . .  206.253 Stopper and stopper fastener. F. J. Seybold . . . . . . 206.271 
Cotton chopper and cultivator, W. Mullen . . . . . . . .  206.847 Stove. G. R. Prowse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.198 
Cultfvator, J. Mallon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.185 Stove. cooklng. J. A. 'Lawson . . . . . . . . . . . . . . . . . . . . .  206.252 
Current and tide wheel. W. Alger . . . . . . . . . . . . . . . . . .  206.289 Stove. heatlng. J. Van Wormer . . . . . . . . . . . . . . . . . . . .  206.372 
Curtain cord tightener. M. L. Cumming . . . . . . . . . . .  206.801 Stove. petroleum, J. S. Williams . . . . . . . . . . . . . . . . . .  206,2M 
euspadore. E. A .  Heath . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.325 Stove pipe. damper. C. B. C'lnrk . . . . . . . . . . . . . . . . . . . .  206.227 
Cuttlnl( tool. G. W. Maher . . . . . . . . . . . . . . . . . . . . . . . . .  206.338 Stoves. rel1eneratlve hot blast. J. M. Hartman . . .  206.173 
DeSk • •  chool. F. A. Wilber . . . . . . . . . . . . . . . . . . . . . . . . .  206.378 Straw cutter. C. Brustman . . . . . . . . . . . . . . . . . . . . . . . . . .  206.224 
Dough mixer. B. F. Sparrow . . . . . . . . . . . . . . . . . . . . . . . .  206,275 Stump extractor. I. M. Noyes . . . . . . . . . . . . . . . . . . .  206.352 
Dough raiser. W .  J. Snyder . . . . . . . . . . . . . . . . . . . . . . . .  206.274 Surgical explorer. C. R. Jennison . . . . . . . . . . . . . . . . . .  206.243 
Dredge. J. Keefe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.246 Table. Ball & Durgin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.234 
Drill chuck. G. W. Hayden . . . . . . . . . . . . . . . . . . . . . . . . .  206,320 Telegraphic accumulator. etc . •  Taylor & Muirhead 206.366 
Drill. grain. E. M. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.189 I Telephone • •  peaklng. J . H. Irwin . . . . . . . . . . . . . . . . . . 206.241 
Electric recorder. L. Dunne . . . . . . . . . . . . . . . . . . . . . . . .  206.8()( I Till alarm. M .  L. Morllan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.190 
Elevctor. F. Koepe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,251 ! Toy money hox. S. Whltnum . . . . . . . . . . . . . . . . . . . .  206.376 
Elevator. A. Whittemore . . . . . . . . . . . . . . . . . . . . . . . . . . .  206,288 : Tug for harnes •. W. G. Hull . . . . . . . . . . . . . . . . . _ . . . . . .  206.331 
Elevator. hydraulic. W. O'Keefe . . . . . . . . . . .  , . . . . . . .  206.353 : Tug. shaft. F. Eglln�on . . . . . . . . . . . . . . .  .. . . . . . . . . . . .  206.:m 
Embalming composition. R. J. McGowan . . . . . . . . .  206.343 Type writing machine. B. F. Bellows . . . • . . . . . . . . . . .  206.100 
Engine. alr. A. K. Rider . . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.356 Underwaist. C. B. Robbins . . . . . . . . . . . . . . . . . . . . . . . . .  206.358 
!1lnglne. compound. M. B. Harvey . . . . . . . . . . . . . . . . .  206.38.'; Valve. locking. P. Connolly . . . . . . . . . . . . . . . . . . . . . . . . .  206.228 
Engine. road. B. C. Hicks . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.176 Valve • •  team, C .  C . Walworth . . . . . . . . . . . . . . . . . . . . . .  206.373 
Engine. rotary. W. C .  Wolfe . . . . . . . . . . . . . . . . . . . . . . .  206.880 Valve. waste pipe. J. Q. Adams . . . . . . . . . . . . . . . . . . . . . 206.20'7 
Engines. exbaust cylinder. etc .• Searle & Palmer. 206.268 Varnishing machine. J. Spencer . . . . . . . . . . . . . . . . . .  206.276 
Exercising machine. S. M .  Barnett . . . . . . . . . . . . . . . . .  206.214 Velocipede. water. W. D. Moore . . . . . . . . . . . . . . . . . . . 206.846 
Flln attachment. automatic. G. R. Kres . . . . . . . . . .  206.183 Wantage rod. E. S. Prime . . . . . . . . . . . . . . . . . . . . . . . . . . .  206.259 
Fence. metallic. J .  Young . . . . . . . . . . . . . . . . . . . . . . . . . . . 206.884 I Wash boUer. F. H .  Good . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  206.312 

Tel·tnS of Subscl' ipti oll .-One copy of THE SCJEN
TIFIC AMERICA x will be sent for 01U year - 52 numbers
postage prepaid. to any subscriber In tbe United States 
or Canada, on receipt of thl'ee dollars nnd t"'enty 
cent. by the publisher. ; six month •• $1.00 ;  three 
montbs. $1.00. 

Cillbs.-One extra copy of THESCJENTIFICAMERI
CAN will be supplied gratl. j(}r ,,'ery club of JIve BUbscriOOrB 
at $.�.2O each : additional copies at same proportionate 
rate. Postage prepaid .  

One copy of  THE SCIE"TIFIC A'IERJCAN and one copy 
of THE SCIE"TIFJC AMERJCAN !:iUPPLEME!'IT will be sent 
for one year. postage prepaid. to any suhscrlber In the 
United States or Canada. on receipt of seven dollars by 
the publishers. 

The safest way to remit Is by Postal Order. Draft. or 
Expres.. Money carefully placed Inside of envelopes. 
securely sealed, and correctJy addressed, seldom goes 
astray, but is at the sender's risk. Address aU letters 
and make all orders. dra!ts. etc .• payable to 

M U N N  &. CO.,  
3 7  Park Row, New York.  

To Forpign Sub,cl'ibers.-Under the facilities of 
tlje Postal Union, the S(,I>:"TIFIC AMERICAN I. now .ent 
bipo.tdlrect from NewYork.wlth regularity.to sub.crlb
era In Great Britain. India. Au.tralia. and all other 
British colonies : to France. Au.trla. Belgium. Germany. 
Russia, and all other European States j Japan, Braz1 ! ,  
Mexico, and all State. of Central and South America. 
Terms, when sent to foreign countries. Canada excepted, $4, gold, for SC'IEXTIFIC' AMERICAX, 1 year j '9, gold, for 
both S(,IENTIFI(, A'IERICAN and SUPPJ,EMENT for 1 
year. This Includes postage. which we pay. Remit by 
postal order or draft to order of Munn & Co., 81 Pllrk 
Row. New York. 
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BAIRD' S 

FOR PRA CTICAL MEN. 
Our new and eularlled CATALOGUE OF PRACTICAl, ANn Scn;NTIFIC BOOKS-OO pages, 8vo-sent free to any one who wl\l furnish his addre.s. 
or A Select List of Books on Metals, Metallurgy, Strength of Matelials, Chemical Analysis, etc ; also, one 

g? �t?:gtC:nC�fl��ii��a�fEMt!��c:� ;�i�:t�fi�,��gly!c�� nomic Books, with prices, st:'nt free upon application . 
HENRY CAREY BAIRD & CO., Industrial Publishers, Booksellers. and Importers. N I O  WALNUT STRE ET, Philadelphia. 

N IC�EL. 
Y A T E S  N I CK F. . ,  WORKIi', 

1 3 6 t b  St., n eRI' 3d Ave. YATF.S & ELY, Proprietors. Our Pure Nickel Anodes dissolve like a silver plate, without crumbling '.rhefr pur ty makes them especially valn.ble for plating jewelry, or where extra whiteness and finish Is required. 
F I R E  O N  T H E H E A R T H  

Stoves and Heaters. Three things i n  one-Fireplace, Stove. Furnace. �ilver lU edal J)aris Exposition IS,.S. I"or description. send to O. S. V. CO., 1l5 Fulton St., N .  Y. 

�titutif.i t  �tutritau. 
A L L E N ' S  

ARTIFI CER 'S ASS ISTANT.  

TELEPHONES 
For Busln_ Purposes. ours excel all other!! in cle'lrness and volume of tone . III us. clrcolar and testimonials for 3 ct •. J. R. HOLCOMB. Mallet Creek, Ohio. 

The George Place Machinery Agency 
M acilinery o f  Eve)'y ))esc)'h)tl oll .  

121 Chambers and 103 Reade Streets, New York. .. Patent Portable Chuck Jaws. 
1m roved Solid Eme Wheels.for Ildlng Iron an� BrlU!s Castings,J9oIS. etc. �nufactnred by AM. TWIST DR� CO., Woonsocket, R. 1 . 

Pond's Tools, 
En::. l n e  I. a l h e  .. , P l a n "r", Dril l .. , & c .  

Send for Catalogue. DA VID W. POND. Successor to LUCIUS W. POND. W n rcester, lU a ..... 

22 1 

SPARE TH .: CROTON A N D  !'AYE T i l E  (:OST. 

Per Pound L. SMITH HOBART, President. JOHN C. MOSS, Superintendent. 

Driven or Tube Wells 
furnished to large consumers of Croton and Rldgewooll Water. WM. D. ANDREWS & BRO" 414 Water St., N. Y., wbo control the patent forGreen'sAmerican Driven Willi . 

ESTABLISHED 1843. 
Better than any .li�'flt:�'n;ke, and only one 

! !  WARRANTED ! !  
� o  sizes, f),om 1.2 lb. to 800 Ibs. 

CataLogues furnls>led on _a_p_PI_lc_a_t_lo_n_. ______ _ 

A n y  Size M ai l ed Free. Reversible 
" LINENE " Collars. Fine muslin on botb sides. Two 
g�i���� oneR:':i���B��itb'tLl�t c!o��B����n, ��s�Y 

POSITIVE MOTION LOOMS FOR WEAVING 

;?d��0r;;u'bljlEi�g�l�7lfJr�E��omBlGto lOb��� 
weave 4 webs at a time. LOOMS for heavy _/toods 
weaving several webs each. LOOMS for lRREGULAH 
FABRICS JACQUARD WORK. &c. J. & W. J.YA L L, 540 West 23d 1:lt . , N .  Y. 

FOR SALE (CHEAP) OR MANUFACTURE 
on Royalty-Patent Right of Lock Hln�e which holds 
�dullt�:�S ���. , �:grg�io;�S.5�1c?r at esired angles. 

MOSELEY IRON BRIDGE AND ROOF CO. 
CORRUGATED IRON Buildings, Roofs. Shutters. Doors. 'CA.,"" "O., etc. 

t,  New York. 

Now Ready for Canvassers. 
Romantic Reali t i e s. .A Seria of HIJltmoU; Pen Pictures. lllustrating the Heroic Side. of Human Life. By Rev. Daniel Wise, D.D. 103 Illustrations. Magnlfi-

§�?Jl�n&r��t:�bS��id ti���niG,*,3T�e���a.f'llD �����: where. Addre�8. ?or terms and Illustrated circular, NELSON & PHILLIPS. 80.; Broadway, N. Y. ._-----

:fnryI,f.������. ror �� 1i't::-�tra����c�fa�ONES, 
A. D. HARD. 138 Blackstone ::;t . ,  Boston. 

�" �IN I; �UCHINERY. Ene:IRrs. Boilers , Pomps, 
Coal and Ore Jigs, Dust Burning Appliances. Drawings and advice free to customers. Jeanesville Iron Work8 (J . C. Haydon & Co . ) .  Address HOWELL GREEN. Supt. ,  Jeanesville, Luzerne Co . ,  Pa. 

THE BIGELOW 
Steam Engine. 

BOTII PORT A BLE A � D  STATIONARY. 
Tbe C HEA PE!'1T A N D  BEST i ll  the market. 

S" lI d for des(!Joiptivc ci t'cn l a t' and pI'ice list. 

H .  B. B I C E LOW &. CO. , 
N ew H aven ,  Con n .  

B I G PA Y .-With Stencil Outfit.. What costs 4 cts. sells ranidly for 50 cts. Catalogue free. 
S. M. Sl'E"CER, I12 Wash'o St., Boston. Maas. 

TYPE-ME TAL RELIEF PLATE S .  pROPOSALS FOR MAII.-LOCKS. 

A SUPERIOR SUBSTITUTE FOR WOOD-CUTS POST OFFICI<� DI<:PA HTM.�!\",T, WASHINGTON. D. Coo August 15, 187!! . 
D��:[:,t;nt:�rfl �ra.f.��"i: ;;:gn bo"n ri�:I;&'l, ��ih�; 

AT MUCH LOWER PRICES. March, 1879. for furnishing four new and different kinds of Locks and Keys for the sole and exclusive use . . . . . of the United States malls. Including, besides those to 
Persons deslTIng IllustratIOns for Books, Newspapers, Catalogues, AdvertIsements, or be used for mall bags. such as are to be used for th .. 

for any other purposes, can have their work done by us promptly and in the best style. st�:\l:':t�:-;-�w�e:i'to���!1���d s��':-�'li'ing examination Our Reliee Plate!! are engraved by photo-chemlCal lIleans ; are mounted on blocks I necessav, to intellltent bidding on any prescribed 
type-high ready for use on any ordinary press, and will wear longer than the common I :"���I� J'e!��%y�ge iJ,.ti:'�,!'I�tI�rt�d o�o a\r'��Ii Ifo��� 
stereotype plates. and keys for the purpose. of the malls, the Postmaster-

They have a perfectly smooth printing surface, and the lines are a8 deep, as even, and a8 :::f����r:::';:;I���e�t�n:Oo'!:'l�h�r ���I!'.1�rc!IO�n���:fti 
81.arp as they could possibly be cut by hand. and skill which a fair competition among Inventors. 

E l eetrotypes may be made from them in the same manner as from wood.cuts. r:�:.y Invited, may develop In samples submitted by 
Copy. The engraving is done either from prints or pen.drawings. Almost all kinds .  Specifications of requirements as to proposals, sam

of prints can be re·engraved directly from the copy, provided they be in clear, black line8 or ! �t��· �ftd�ea?g�¥s't��t�: "fpl��:ti��\�el:it"e�ni�·�\:'e 
stipple, and on white or only slightly tinted paper. ' Second Assistant Postmaster-General . 

Pen drawings, suitable for engraving by us, must be made with thoroughly BLACK ink, I mIT?eJ'r����lr���eb:lt'h°�,i'��e:;:Cllrc�\1�n!Sa�d'�o"� 
on smooth, white paper. They should usually be made twice the length and twice the width ; ofl�oPos't. ct hi h b d t of the plates desired. 

. formrt�o:i� t�e�pe"clfi�:lto:s :::'� �c�e t.:'d b;rdn ��: 
When such drawings cannot be furnished us, we can produce them from photographs, P t 

K
tM 'GK

�
' 1  pencil sketches, or designs of any kind accompanied with proper instructions. Photographs os mas er- enera . 

taken in the usual way, aud of any convenient size, we can use. THE FORSTE R.FIR-
Chanl'e of Slze.-Wood·cut prints of the coarser kind may often be reduced to MIN GOLD AND SILVER 

half their lineal dimensions, while others will admit of very little reduction, and some of AMALGAMATING COMP'Y 
none at all. of Norristown. Pa., will grant state rights or licenses on 

Most lithographic and steel-plate prints will admit of no reduct ion . easy terms. This s y s t em  
Very fine prin ts o f  any kind may b e  enlarged moderately without detriment. :,":� ��et�::.;'�ly �:Idr;� Any prints which cannot be satisfactorily reduced or enlarged may be redrawn and Apply as above. 

thus brought to any desired size. 
In all cases of reduction and enlargement, the relative proportions remain unchanged. 
Prooe!l.-Whenever desired, we will furnish tintype proofs of the drawings made 

by us, for approval or correction, before engraving. A printed proof is furnished with 
each plate. 

Time.-W e cannot usually engage to fill an order for a single plate in less than from 
three to six days ; larger orders will require longer time. 

IMPORTANT FOR ALL CORPORATIONS AND . MANF'G CONCERNS .- Huerk'" 'Va t c h 
mall' .. Time Detector. capable of accurately controlling the motion of a watcbman or patrolruan I1t the different stations of his beat. Send for circular. 
J N�B�.r.h:':!���I;'«:t I��'!'�S��& �����oJ�"w��::' was decided In my favor, June 10 1874. A fine WlU! assessed �alnst them Nov. 11';876. for selling contrary 
�yo��: 1��rI'iigl� t�;: ,:;�u;;atent�Srsb�ul�:.'N ':it�·�nl-cording to law. 

Esti mates will be promptly furnished when desired. That these may be definite and 
correct, the coPy to be used-whether print, photograph, sketch, or drawing-should 
always be submItted for our examination, together with a distinct statement of the size of 
plate wanted, and of any other details to be observed. ATTENTION IS CALLED TO A NEW 

Term s.-To insure attention, all orders must be accompanied by an advance of half and hlthlY valuable process for COlllrln� photo�phS 
the price charged, the balance to be paid on delivery. 

. !l��or.t, i'i,"CI��c�r�Zsihe ��:h�:ehilhoe':-'tot ��b\��e�:I� 
E lectrotyplnlr and Prlntlnl'.-We have recently added to ' our establIshment . Earts an effect surprlslnj11y life-like and permanent. and 

ex�el�ent facilities for �ak�ng electrotypes, and also three power presses specially fitted for Ii o�d�iWn�o ���tiln'r���ls I�n�e"t�':.�of��:d��fn:� 
prmtmg plates of all sIzes m the finest manner. Address the Inventor an�atentee. 

Art ificial Lilrht.-We have just introduced this most important facility, which S. M. H. PE NINGTON. EvansvlJle, Ind. 
enables us to prosecute our work in cloudy weather, and to push forward hurried orders in 
the night. 

Referen ees,-Our plates are now used by the principal publishers in this city, and 
by most of the leading houses in every State in the Union. 

Send stamp for illustrated circular. 

Ballor Stoam En[inosl 
�:�'}�,:-';i,U&,� bllz�lt:r!�eIAlg'�5Cgor�! power. including Engine, Boiler, Furnace, Pump, Governor t Gauges. and everything complete to run. Non-explosive. Occu-
r�:.� �e:: :l:e<;.e e:��:.

on8ume8 les8 fuel 

For -Ffi�i'I��d J'�"iIg'r��s. a���';.� lIS Liberty St. ,  New York. 

STBAM PUMPS. 
H E N RY R. WORT H I N GTON,  

2 3 9  Broadwav, N .  Y. S3 Water St .. Boston. 

THE WORTHI"GTOS DUPI,EX PUMPING ENGINES FOR 

re����. WU's���:�'mW;.����g:�\��Ng�s_'COD. 
STEAM PU>Ips-Duplex and Single Cylinder. 
WATER METERS. On, METERS. 

Prices LarKel ),  Reduced. 

PATENTS AT A U CTI O N .  

B U R N H AM' S 

AN ENGLISH ENGINE ERING FIR}1. 
With lar/te conne,·tlons. desires to undertake In England 
�r:a:a;�!,"v':tu�:'e�{:dt/:,"�,:'g�:.yl��1 l'.n� :���t���� particulars of hydraulic and other BPeclaltfes. Address 
X. 73, at C. H. May & Co 's General Advertising Offices, 78, Gracechurch Street, London. 

B I B B ' S  
Celebrated Original Baltimore Firo Placo Hoators Mantels and R4!I'lsters. B. C .  BIBB CIt .f.0N. Bestw!��=���io�...tpricee KUaranteed. 8eDd foroircuJars. 

LADIES can make 15 a day In their own city or town . Address ELLIS MAN'F'G CO., Waltham. Mass. 

Regular Monthly ll1L1�S the first week of each month 
by George W. Keeler, Auctioneer, at his salesrooms, 
liZ and 55 Liberty Street. N. Y. For terms. etc., addre8a 
The New York Patent ExchaDlle, 53 Liberty St .• N. Y. 

D Iamonds /.i;, C arb or, 
Shaped or Crude, furnished and set for Boring Rocks. 
�,:-��s�J;:.II�.!t��d'e:-'R:ifr.,:.��"dsf�rls':.�tg:.e�u��: or Working Stone and other hard substances ; also Glaziers' Diamonds. J. DICKINSON, 6t Nassau St., N. Y. 
PROPOSALS FOR IMPROVEMENTS lli MAIL. BAGS AN}) MAIL· BAG TAGS. 

POST O'FFICE DEPA RTMENT, 

Pro sals from W �re�\;��iO�,: Di�';I/���I�nlg;,��7�or grantl:?� the use of Improvements In the constructIon 
��y�r �lr kf�t8� �:d °fne��: :��J�rii�!e �:i����ia� 
�:::���. �n1a��I�n���:esa�:. �iJr�:n::�I�:t�'is tf.�� Department until 12 O'clock noon on the 2d day of December, 1878. All proposals must be In accordance with the specifications nnd form of proposal which will be furnished 
:::'a:f.rr�(fe���: letter to the Second Assistant Post-

The contracts which may be made for the use of any patents Will be In conformity with such specl1lcatlons and the accepted proposals .  D. M. KEY, Postmaster-General. 

CHEAPE ST P D W E R  CUTTING ENGINE LATHES 
fUlLDESCRlrTiOH IN, A" rRICAIlJULY 

SfHD FOR �LWtf�W�Af�cUE GOODNOW & WIGHTMAN �� .. tAJ·;"�WASHINCTON $T BOSTON MASS. 



© 1878 SCIENTIFIC AMERICAN, INC.

222 Jeitutifi e �lUtrieatt. [OCTOBER 5, 1878. 
· f  

Inside l'all"e, each in"ertion • • •  1� ceutM a line. Back Patre, each iU8ertion • • •  $1.00 a line. • (About elgllt words tc a line.) 

'NEW PATENT LAW I 
FOR 

Spain ,  Cuba,  Porto R ico ,  etc . Engravings may head adver tisements at the same rate per tine, l1y measurement, as the letter press. Adver
tisements must be received at publication 0,1fice as early as Thursday morning to appear in next ... me. By the terms of the New Patent Law of Spain, which 

A . S1 d d G d T I llT :Ji has lately gone into operation, the citizens of the United merlCan ' an ar ange an 00 1J OhS, States may obtain Spanish Patents on very favorable 
I'HILADELPHIA, U. S. A. conditions. 

W::;�:�':d ��::fl}:r
n
�l!l

e
�:'.�I�·ll?e,l,ll".be

:.:�:�r.; The Spanish Patent covers SP liN, and all the Spanish 
Blade Reamers Patent Tool Holders Lathe Colonies, including CUBA, Puerto Rico, thc Philippine 
Drivers. ' ' Islands, etc . Total cost of obtaining the Patent, $100. 
22d d W JPJIN 

tRICHARDS 7�1 C�rl Duration of the Patent, 20 years, 10 years, and 5 years, a
�hIJag�lpht!�

e � M:�che:[:r �ifi:.
t, i as follows : 

The Spanish Patent, if applied for by the original in
should send for AMATEUR'S HANDBOOK OJ' ventor before bis American patent is actually issned, ������Cto� �:���

:
Ig

;
�r!i���.e8i�;�::!:t�� will run for 20 years. Total cost of the patent, '100. It 

of use to everybody. By mail fOT 10 one-cent covers Spain, Cuba. etc . '.rhe Spanish Patent, If applied 
stamps. or Books Free. J. PH IN, Box 4875, N. Y. for by the Original inventor not more than two years 
---�---- , ajte:r the American patent has been issued, will run for 
Pyrometers. b��n:hti�lnjla.!i�pe':.� : 10 years. Total cost of patcnt, '100. Covers Spain, 
Boiler Flues SUjJerheated Steam, Oil Rtills etc Cuba, etc. I HENRY W, BULKLEY, Sole ManUfacturer, A Spanish Patent oj Introduction good for 6 years can 
______________ 
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SHEPARD'S CELEBRATED 
$ � O  Screw Cutt i ng  Foot  Lathe, 
Foot and Power Lathes, Dr1ll Presses. 

THE ':I'AN ITE CO . .  
STRO UDSBURG, PA. . 

E M E R Y  W H E£ LS A N D  C R I N DE RS. 
GEO, PLACE, 121 Chambers St., New loor!< Agent. 

R O CK D R I L L I N G  M ACH I N ES 
A N D  

A I R  C O M P RESSO RS ,  
M A N U FA C T U R E D  BY BUR LE ICHRoCKOR I L L  C O  
SEND fOR PAMPHLE T F ITCH B U RG t.lIASS .  

ESTABLISHED 1844, 
JOSEPH C. TODD, 
I ENGINEER and MACHINIST. Flax, Hemp, Jute, Rope, 
Oakum and Bagging Machinery, Steam Engines, Boilers, 
etc . I also manufactUre Baxter's New Portable Engine 
of 1877 . Can be seen in operation at my store. A one 
horse-power portable enaine. complete, '125 ; two horse
power. �225 j two and a naIf horse-power, I250; three 
horse-pOwer, '275. Manufactured exclusively by 

.Y. C. '1'000, 
10 Barclay St" New York, or Paterson, N. J.  

Scroll Circular and Band Saws Saw I • • Attachments, Chucks, MandrilIs, Twist 1 Wood·WorkIng Machmery Drills, Dogs, Caltpers..! etc. Send for i , cat�logue of outfits lor amateurs or I Such as Woodworth Planing, Tonguing, and Grooving artIsans. I l\iachines, Daniel's Planers, Richardson's Patent 1m· a-JOHNS' ���:.'::d a���
t
e ��a��::d�����:s�OO

. Covers spain '
l 

• In order to facilitate the transaction of our business � 
• in obtaining Spanish Patents, we have established a ' 

H. I,. !'IHEPARD & CO., proved Tenon Machines, Mortising, Moulding, and 
SS, 90 & 9� Elm 8t", Re-Saw Machines, and Wood-Working MachinerY f.{ene-

____________ 
C_'_i_Il_c_h_l ll_a

_li_,_U
_

II_i_o_. _ ral1y. ManuWf�L'jgJ'..IY. RUGG & RICHARDSON, 7MIt�.ti�E'.�R.e-J special agency at No. 4 Soldado, Madrid. R�(prl�i"'�"��· Further particulars, with Synopsis of Foreign Patents, M AC H I N 1 ST S' Too L S. (Shop formerly oc�u����'l,\�Il.Sifn;L � °Jg�rer. Mass_ 

LIQUID PAIITS, ROOFI18, BOILER COVERINaS, Costs, etc . •  .furnished gratis . 
Steam Packing, Sheathings, Fire Proof Coatings, Cements, SEND FOR SAMPLES. ILLUSTRATED PAMPHLET AND PRIOE LIST. 

NEW ANn IMPROVED PATTERNS. 

H,W,JOHNS M ' F'G CO., 81 MAIDEN LANE, N,Y, 
DAMPER B E S T ANn WEIGHTED 

REGULATORS GAUGE COCKS. 
MURRILL & KEIZER. « HOLLIDAY ST., BALTDIORE. 

E M ,. H t  $ 3  PressPrlnt, la-

H
v�ry an Jletc. (Self-mker I\ 5) 9 Ln����t��: 

IS Own ' . 1 For b\lsineSll· rl�!l.stlr�, �;(lU1 1 I( o r ()ld 

!. Catahll(ue oj Presses, Type, Etc., 
P . t '  < for • stawps. KEL!lEY & Co rl n er . eELS at'> Meriden. Con'; 

Mi l l  Stones and Corn Mi l ls .  
We make Rurr Millstones Portable Mills, Smut Ma

chines, Packers, Mill Picks, tVater WheeJs, Pulleys, and 
Gearing, speciaUy adapted to Flour Mills. Send for 
catalogue. J. T. NOYE & SON. Buffalo, N. Y. 

TO ADVERTIS�R§ ' �:&�rn!'::. • bon of advel'loo tJse�et.tts in the newspapers 0 t�e nited States and 
DOmInIOn of Canada. To furnIsh advertisers with 
1'eliable information concemin� newspapers and their �tes,. and thus enabl� the most mexperienced to select IntellIgently the medIUms best adapted to any part'cu� 
lar purpose, WE ISSUE SEMI�.A.NNUAL EDITIONS OF A Y E R  &. SON'S MANUAL FOR ADVERTISERS. 164 8vo. pp. Gives the =:��i���::������h�du���n8ULr:e�ne>J CBae::I:! 
and contains more infonnation of value to an advertiser 
than can be found in any other pUblication. All lists ��f�!�;!a��:d� ��:����I��:�da';��:J=�i:�t:!d 
�nusually advl!ntageous. It )rill pay you to examine It before SX�9dlng. any money In newspaper advertising. 

ie�:i�,,:t,:'f �l?t :..'!\!,e
b�e��ati"Ei'f 'tcts3Nn 

ADVERTISING AGENTS, Times Building, Philadelphitl 

Address JOHN A. ROEBLING'S SONS Manufacturers, Trenton, N. J . ,  or 117 Liberty Street, New York . " heels and Rope for conveying power long distances . Send for circular. 

HOW TO MAKE A WORKING TELE-
PHONE. A valuable and excellent paper. Br GEO. M. Ho PKI"S. Containing full Practical DirectIOns with 
Six Working Drawin�s to scaleh enabling any intelligent 
W�g�I��������fo!�\J':lig s�r�� :t 'l�!y:

l
�a��tl�� 

and establi�h communication by means of �lephones. 
SUPPLK\lI;NT l 'l�. Price 10 cents. To be had at this office and of all newsdealers. 

CAMERON 
Steam Pumps 

For Mines, Blast Furnaces. Rolling 
Mills, Oil Refineries, Boiler 

Feeders, &c. 
For llIustrated Cataloglle and Red'lUJed Price List send to 
Works, Foot East �3d St., New York. 

:LVJ:UN"N" db c o . ,  
Solicitors of  Alllc.·jean and Fo.·cign Patents, 

Proprietors of th<f SCIENTIFIC A"ERICAN, 
31 PARK ROW, NEW YORK. 

PORTLA N D  C E M ENT, 
ROMAN & KEENE'S. For Walks, Cisterns. Founda
tions, Stables, CeIlars,Bridges,Resprvoirs , RreweriP8, etc. 
Remit 25 cents postage stamps for Practical Treatise on 
Cements, S. L. MEH(,HAN1' & Co., 53 Broadway, N. Y. 

1·;III"''i''.h� SCHlENHERSAIJTOMATfCJ]ETJOIV!!lG BOlT CUTlER .-\ �� f. OIAMONO SElF CLAMP PAPER CIlTTER 
t " 1;':'ii) -4cnHOWARDS SAFElYEL EVATORS rcrv-i "  'c" , '1\ � �  HOWARO:S PARALLEL /fISf � ., �;:,,,,,. !lOWARIJIRON WORKS B(JffAlO N. Y. 

L A P  W E L D E D  CHARCOAL I R O N  I Boiler Tubes, Steam Pipe, Light and Heavy Forgings, 
Engines, Boilers, Cotton Pres8cs, Rolling Mill and Blust 
Furnace "'. ork. 

ItEADING IRON WORJ{!" �61 Suulh Fourth 1St., I'bila. 

CIGAR BOX LUMBER, 
Manufactured by our new 

Patented Processes. 
�Xi��i'lf.·d�; �����;�'.:. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  :���: 
Spanish Cedar, 2d quality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

�
c. u 1 st and 2« qnality . . . . . . . . . . . . . . . . . . . . . .  3 c. 

u 1 st H . . . . . . . . . . . . . . .  . . . . . . . c. 
No charge for cartage. Terms ca�h. 

GEO. 'V. UEAD & CO., 
lS6 to �OO Lcwi .. Street, New YOl·k. 

Send for new l11ustrated catalogue. 
Lathes,  Planers , Drills ,  &3. 

NEW H,l.VEN JU ,l. N (: F .<\C·I'IJ Il I N G  CO., 
�ew H avell, Conn. 

THE NEW GERMAN PATENT LAW. 
Being the Full Text of the New Law for Patents, passed July 1st, lR77, covering all the States of the German Empire. Contained in �(,IENTIFIC AlIERICAN SUPPLEME�T No. SO. Price 10 cents. To be hm! at this olllce and of ull newsdealers. 

BOSTON ELASTIC FABRIC CO. , 
MANUFACTURERS OF 

I N D I A R U B B E R  GO O DS. 
��bAu�¥rlJ:R l:�rJ���;at�¥M)W'��

he�ANK, 
SUCTION and �TEAM HO�E. COT'rON AND LiNEN HOSE (Rubber Lined). 

INDIA RUBBER STEAM PACKING. 
INDIA RUBBER V AI,VES, for Cold or Hot Water. 

R::����J�dS 1j����c:"�ic�lcu;.jn�I���,}�cf����
n
��e�� 

Our goods are warranted in all cases. 
ClIA". McHURNEY & CO" Al[euts, 11� DevonMlIi1'e 1St., Boston, 10� Chamhers St., New York. 

PERRY " CO.'s STEEL PENS. .. A sampl. bo%. tor trial, containIng 0111' leading 
��;�)�=l!�p§ and uFa lcon" 
Pens, JDRlled on receipt of 25 cU:. bison, Blakeman, Taylor & Co., Sole Agents for U.s., New York. 

$7 A DA Y to Agents canvassinf.{ for the Fir ... 
Mirle ViMitor. Terms and Outfit Free. Ad
dress P. O. VlCKERY,. Augusta, Maine. 

PRUNING OF NEWL Y -SET FHUIT 
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Vegetables, Orchard CUlture, etc . Contained in S( "u�s
TIFIC A>I "HICAN S(TP}'L"""NT No. 1 09. Price 10 
cents. To be had at this olllce and of all newsdealers. 

HAND SAW MILL SAVES THREE MEN'S labor. S. C. HILLS, 78 Chambers St. , N. Y. 

CA V EA'.I'S, COPYR I G HTS, TRA DE 

M A U KS, ETC. 
Messrs. Munn & Co., in conuection with the publica

tion of the SCIENTIFIC AMERICAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

DYSPEPSIA. BY DR. C. F. KUNZE. I In t�is line of bnsiness they have had OVER TH��Y 
Symptoms . Appetite Diminished. Stomach Digestion YEARS EXPERIENCE, and now have unequaled faciltlte8 
lUuch slower than Normal . Con8tipation. Symptoms for the preparation of Patent Drawings Specifications in Children. Chronic CaseR . D�spepsja as caused by � . . ' . ' 
too much J<'ood ; bI IndlNestlble Food ; bl General De- 'I and the ProsecutIOn of Apphcatlons for Patents m the 
����::::�l: Wouri:t'i:;�nt �g�gl�ig�sE�slll

�i'i!e��fb��; I l'nitcd States, Canada, and Foreign Cou�tries. Messrs. 
taken Little at a Time ; and Dil!'est�d before more is 1 Munn & Co. also attend to the preparatIOn of Oaveats, 
��:::. sra::�lilt!. °J:"�fo:�U'la�nJl�,�e�as£..��aj�I��� i Tr�de Mark �gulations, Copyrights for Boo�s, Labels, 
Treatment in Febrile DiseaseR . Contained In S(''''''- Reissues, ASSIgnments, and Reports on Infrmgements TIFIG AMERICA" SUI' I'L","" " T No. 129. Price lO cent8. ! of Patents AIl bnsiness intrusted to them is done To be had at this olllce and of all newsdealers. I with speci�1 care and promptness, on very moderate 

LANS D E L L'S PAT E N T  STEAM SYPHON I A N SD E l L  'v'" 0 � ,<;.. < s  
lJ: NGo, S \..\." .. '" c,1' Gt:>. '-I1'\)l -W E  l D l E  S S  S T E  [ L  T U S I N G  J O H N  S l E N G  4 r l E T C H E R  ST N l:. w  YORK 

terms. 
We send free of charge, on application, a pamphlet 

containing further information about Patents lind how 
to procure them; directions concerning 'frade Marks, 
Copyrights, Designs, Patents_ Appeals, Reis.ues, In

PAINT IN C O N  S T R U a T I O N. BY : fringements, Assiguments, Rejected Ca.es, Hints on 
Robert Grimshaw, C.E. Peculiarities and Chemical the Sale of Patents, etc. 
Constitution of Paris White, White I,ead, Zinc White' l FO" ei(Jn P"tents.-We also .end,free of charge, a 
{{�n�a���sst!�nB\';;e,"b��::lrnni����;'ltc':,a?xJ,��: Synopsis of �'oreigu Patent Laws. showing the cost and 
Soluble Glass, Yellow Ocher, Raw f;ienna, Fuller's I method of securing patent. in all the principal coun-���� 1�ms�l���I:l�h l�,��:l:��}ia�VT��I�I���;�XT c��: tries of the world. American inventors should bear in 1 �;). Price 10 cents. To be had at this olllce and of mind that, as a general rule, any invention that is valu-all newsdealers_ able to the patentee in this country is worth equally as 
B W P &; S C . N Y much in England and some other foreigu countries. I • ayne 

O��tab�!����, " Five patents-embracin;:: Canadian, EngIi.h. German, !'. G. NORTH. 
THE TECHNOLOGY OF THE PAPER 341 N01·th 4th SU'eet, Philadelphia, Pa. 

. French, and Belgian-will secure to an invel ltor the " x-
Eureka Safety Power. clu8ive monopoly to his discovery among about ONE 
h. p. cyJ. ht. space. wt. price. HUNDRED AND FIFTY !I1LLIONS of the most intelligent � 1 3�4 1· 48 in' I 40x25 1 \OJ I '1001 people in the world. The facilities of bu.iness and 

Woodward Steam Pnmns and Fire Engines. 
G. M .  WOODWARD, 7'6 Rnd 18 Cenll'e I"t1'eet, New YOl'k. Send for catalogue and price list. 

PERFECT 
NEWSPAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets. hUB been recently improved 
and price reduced. Subscribers to the SClE"TIFlC AM
ERICA X and 8cIF.NTIFIC AMERICAX SUPPLEMF.ST can be 
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.. SCIENTIFIC AMERICAN," in ldIt. Necessary for 
every one who wishes to preserve tlie paper. 

Address 
IlUNN & CO" 

Publishers SCIENTIFIC AMERICA.N, 

CORLISS ENGINES. 
Beam, horizontal. vertIcal, condenSing, and non-con
denslng Steam Engines. 

Machine Tools, Sugar Machinery. 
F����i����r.':,��r�nstructing Heavy Macbinery. 

PAS!'AIC MACHINE WORJ{S, 
WATTS, CAMPBELL & CO., pro

��:!�k�
'
N .  J. 

Workin fl Models 
And Experimental Machinery, Metal or Wood, made to order by J. F. WERNER, 6:l Ventre St., N. Y. 

JAPANESE MANUFACTURES, 

4 4x6 56 ! 46X30 1600 I 250 steam communication are such that patents can be ob-
- -- --- --- - - tained abroad by our citizens almost as easily as at 6 5x7 72 72x42 2700 400 home. The expense to apply for an English patent is 

Also, SUU AIlIlES'1'ING 1'011'1'- $75; German, $100; French, $100; Belgian, $100; Cana-
��;'��i�;: S�!��'70rE����I{,.� dian, $50. 

______________ _ __ � _ Copies of Patents.-Persons desiring any patent 
R A I L W A Y  APPLIANCES AT T H E  ismed from 1836 to November 26_ 18m. can be supplied 
Philadelphia Exhibition. Being a Paper read before the with official copies at reasonable cost the price de-Institution of Civil Enl,!lncers, London . By DOI'GLAS . . ' 
GALT"", F. R. S. Showl�the characteristic di1ferences pendmg npon the extent of drawmgs and length of 

��\�:i%����;::; :�edco�t���:��nRsa�r����F��c.AM.�:�;� I specificatIOns : . 
CA" S['PI'L':>I E"T, No. 1 �;), Price 10 cents. To be Any patent Issued smce November 27, 1867, at which 
had at this olllce and of all newsdealers. time the Patent Office commenced printing the draw-

ICE AT 8 •. 00 PER TON. ings and specifications, may be bad by remitting to 

The P ICT ET A R  T I  F I C I A L  I C E  CO. ,  th
� �:�

e
O�\he claims o f  any patent issued since le36 

Room 51, Coal and Irf.!W!c1i::n��, P. O. Box 3ffi3, N, Y. will be furnished for $1. 
When ordering copies, please to remit for the .ame 

as above, and state name of patentee, title of inven
tion, and date of patent .  

A pamphlet, containing full directions for obtaining 
United States patents �ent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages alid 
many engravings and tahles important to evety pat. 
e)ltee and mechanic, and is a useful hand book of refer
ence for everybody, Price 21; cents, mailed free. 

Addre.s 
IIUNN &; CO" 

Publishers SCIENTIFIC AMERICAN, 
31 I'ark Row, lf. Y. 

By Christopher Dresser, Ph.D. , etc Paper read before 
Society of Arts. The Japanese Potter at Work. Curious 
mode of Making Scarfs. How the Japanese Print on 
Cloth. Japanese Process for Silk Ornamentation. Japan
ese Weaving. How Fine Japane�e Fans are made. 
Japane8� Method of Making Moulds for Ornamental 
Casttngs for Vessels, Bronzes. etc. .Tapanese Lacquer 
:Manufacture. Curious Method of Decoratlnl< Lacquer the Cupolas, Converters, the Ingot Pit, Blowing En
Work. The Love a.nd Pursuit of the Beautiful in Japan. llines, Hydraulic Machinery, etc. Hot Blast ; Model of 
A very entertaining, instructive, and comprehensive WorklDf.{, Improved Manufacture of Steel ltails. eon
paper. Contained in SCIF-STIFle AMERICAX S(TPPT,I-;- I tained in S(,IE�TIFIC AMERICAN SUPPLElIENT, No. 
MENT No. 11�.  Price 10 cents . To be had at this olllce 1 1  �4. Price 10 cents. To be had at this olllce and of aI 
and of all newsdealers, newsdealers, 

BRA NOH OFFICE-CorM7' of F and 7th Streets Washinqton, D. C. ' 

THE " Scientific Amer.can" is_prluted with CBAS. E�EU JOHNSON & CO. 'S INK, Tenth arid Lombard Sts" Philadelphia, and 59 Gold St., New York. 




