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A VIOLENT ERUPTION OF THE SUN. The public benefits resulting from the policy of 

A very remarkable eruption of a solar prominence granting patents are sketched by the commissioner as 
was observed on June 17 of the past year, at the Hay- follows: " The vast majority of our great manufactur
nald Observatory, Kalocsa, Hungary, by the eminent ing industries were originally based upon inventions 
astronomer, Julius Fenyi. At about a quarter to six in recorded in the United States Patent Office. The 
the evening the first signs of the eruption were seen, following are a few and only a few of the American 
and eighteen minutes later the great mass of intensely inventors whose reputation has become national and 
heated matter was found by spectroscopic observation whose improV'ements have formed the foundation of 
to be in rapid motion. The enormous displacement manufacturing industries of great magnitude: John 
of the spectrum toward the blue indicated an apparent Fitch, Robert Fulton, and James Rumsey as to steam
shortening of the ether waves due to rapid motion of boats; Eli Whitney, as to the cotton gin; Oliver Evans, 
the glowing matter toward the earth. The prominence as to milling machinery; Amos Whittemore, Erastus 
was essentially hydrogen. Several observations for ve- B. Bigelow, and Barton H . . Jenks, as to looms; Eli 
10cUy were taken, a direct maximum of 890 kilometers Terry, Ira Ives, Noble Jerome, and Chauncey Jerome, 
per second, equal to 553 statute miles, being obtained. as to clocks; Peter Lorillard, as to tobacco making; 
The mass represented a suspended column, subtending E. I. Dupont de Nemours, as to gun powder; Jesse 
111 seconds, and rose while observed to a height sub- Reed, as to nail making; William Edwards, as to 
tending 256'9 seconds of arc. But the velocity was not leather making; Jethro Wood, as to iron plows; 
only in the direction toward the observer, it also moved Thomas Blanchard, as to lathes for turning irregular 
laterally and also in the meridian. Combining two of forms; Asa Spencer, as to geometrical lathes ; Richard 
the different velocities, a probable resultant velocity of M. Hoe, Isaac Adams, Stephen P. Ruggles, Andrew 
1;014 kilometers, or 630 miles, per second is obtained, Campbell, Moses S. Beach, and G. P. Gordon, as to 
leaving out of account any movement in the meridian. printing presses; Samuel W. Collins and Elisha K. 
This is sixteen hundred times faster than a cannon ball Root, as to ax making'; Oliver Ames, as to shovels; 
moves, and is enough to indicate the projection of the William Woodworth, as to wood working; Thaddeus 
hydrogen into space out of the sphere controlled by the Fairbanks, as to scales; John J. Howe and Chauncey 
sun's attraction. O. Crosby, as to pin making; Eliphalet Nott and Jor-

The cause of the Qutbreak and its final result are dan L. Mott, as to stoves; Robert L. and Alexander 
mysteries. M. Fenyi even appeals to electricity as the Stuart, as to sugar refining; Matthew W. Baldwin 
possible cause. The next query would be, Where did and Ross Winans, as to locomotives; Cyrus H. McCor
the great mass of hydrogen go? Did it fly through mick and William P. Ketchum, as to mowing and 
space like a drifting cloud, to be. torn to pieces and dis- reaping; Samuel Colt, Ethan Allen, Christian Sharps, 
tributed to different orbs as a conRtituent of their atmo- Edmund Maynard, Rollin White, Christopher M. 
sphere? If it possessed quality enough of gravitation Spencer, Horace Smith, and Daniel P. Wesson, as to 
to keep its mass together, it might, when appropriated fire arms; Alonzo D. Phillips, as to friction matches; 
by some distant orb, gravely modify its atmosphere. It Henry A. Wells, as to hat making; Charles Goodyear, 
might find oxygen enough in such atmosphere to com- Nathaniel Hayward, and Horace H. Day, as to India 
bine with and produce a conflagration to be revealed rubber; John Ericsson, as to naval construction and 
to our astronomers years hence, when the ether waves hot air engines; Elias Howe, Jr. , Allen B. Wilson, 
announcing the disturbance would have traveled to the Isaac Singer, J. E. A Gibbs, William O. Grover, afid 
earth. William E. Baker, as to sewing machines; S. F. B. 

From the magnetic records at Greenwich Observa- Morse, Royal E. House, and David E. Hughes, as to 
tory, in England, it appears that there was a marked telegraphs; Henry B. Tatham, as to lead pipe; Cullen 
magnetic disturbance, very short lived but clearly reg- Whipple, as to wood screws; Jonas Chickering and 
istered, at the time of a similar disturbance observed Henry Steinway, Jr. , as to pianos; Henry Burden, as 
from Paris on the same day. But this was slight in ex- to horseshoe machinery; Linus Yale, as to locks; John 
tent compared to other perturbations. A. Roebling, as to cables, chains, and bridges; George 

.. , • I .. H. Corliss, as tt> steam engines; Asa Whitney and 
THE CONGRESSIONAL REPORT OF THE COMMISSIONER Nathan Washburn, as to car wheels; Gail Borden, Jr., 

OF PATENTS. as to condensed milk; William and Coleman Sellers, as 
Two annual reports are made by the Commissioner to shafting and iron working; HelU'Y Disston, as to 

of Patents, one in the middle of the year, July, to the saws; James J. Mapes, as to fertilizers; John Stephen
Secretary of the Interior, the other in January, to the son, as to horse cars; R. P. Parrott, as to cannon; 
Senate and House of Representatives. The latter has Richard J. Gatling, as to Gatling guns. 
just been presented by Commissioner of Patents W. E. These men and thousands of others like them enjoyed 
Simonds, late Member of Congress from Connecticut. for a little time the ownership of the property they 
It is his first report, and is a most able and interesting produced by their own brains and their own hands, 
document. The value and importance of the services out of materials belonging to no one else, and that 
rendered by inventors are eloquently set forth, and the property of vast and peculiar value has been given to 

N 0_ 841.. measures necessary to enable the public to reap benefits the American people forever. Even during the few 
For the 'Veek Ending February 13, 1892. from these services are described. Among the means to years that they enjoyed the ownership of the property, 

Prlce 10 cents. l'or sale by all newsdealers. 
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these ends the improvement of the Patent Office is which was theirs by the best and highest of all possible 
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shown to be essential. Its present crowded condition titles-that of creation-they realized but a small frac-

of the Mlssouri River .. .. ... .... ... ...... ....... . ... . . .. ........ ... . .  13444 is disastrous to all concerned. The health and effi" tion of the benefits flowing from their improvements. 
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the year 1891 was 40, 452. Total number issued, into being was expressed in the organic law-in the 

I v
. 
d��b���cTfcT,c.1i�(i� ;t

a����:I.�I::l
s: :y

o:t[:'���Wy��= 23, 244. Total receipts, $1, 271, 285. Expenses, $1, 139,713. Constitution of the United States-when Congress was 
ge

:8o';�� ������;;�on '�';iphidi;s and seienides 'and .iii"oii s'eienide {� Balance now in the United States Treasury on account therein authorized to secure 'for limited times to au-
Detection of Peanut Oil in Olive Oil.-A practical laboratory of the patent fund, $4, 004,317. The Commissioner thors and inventors the exclusive right to their re-test for the above adulteratIOn . ...... ....... .. . .. . . .. . . . ... . ........ .. 13446 
Hydroxylamine.-Recent preparation of this compound and its says: spective writings and discoveries,'  in order 'to pro-pr
§�;

rt
���oii Compoiinds:":':Comp,;';n<is'oi'j,oroii:phosphorus:'Rii<i 

13446 "As regards the rooms occupied by the examiners, mote the progress of science and useful arts.' The 
1
0
g���ti��

e
.:'��:

r
G\'����i��.�B�g'ii���VE·Micii.AUD:.:..:p,:ei:;ar,;,:, 

13444 the need is urgent. The cubic feet of space per occu- magnificent degree in which the progress of science 
v. 6i'\?-I�E"N

n
G'.E,,��,,£1Wa.::8::'m

a
�J::?l��so�'l�����s��

u
f��neiikii: 

13«.5 pant is 916 feet. Dr. John S. Billings, in his work en- and the useful arts has been promoted in America by 
;i:{at£h

h
e
e
fa��

e
�g�

o
re�l ��r

e 
�:�k°':'���a�

e
�rihe

R
����.�:.�. ��: 13439 titled 'The Principles of Ventilation and Heating,' wise patent laws ought to be clear to the dullest com-

vI�Pn���s�f���ta�����eEf;;����"e":a?:::::����;�l6�:::������:i gives 4,200 cubic feet as necessary for each person in a prehension. 

v
n�0�t

e
�c�WI"61't°E,&;rf&¥lMfN6':�iffi�Ji'sj,'eed'Eni<iiie'a;;d'i:iy: 

13431 room with 'ordinary ventilation ' for two consecutive The benefits of the patent system are by no means 
��;;n�;;;-�:'

i
��ti1'�f��?-','j';(��:-:���:;I�n�i��t�fcrwgh'iT����fn� hours of occupancy. These examiners' rooms are oc- confined to the manufacturing industries. It may well 

v
IIll

s
MWlj'Ic

s
INE.:':'Tiie·T�;,aime;;i·oj:"Rattiesiiake·Bii;;·bY··Per.:. 13438 cupied seven consecutive hours each day, with the ex- be doubted whether the larger benefits do not flow 

�:�,;;aW.
t�1i�'i,�a:.��T��s';,�eo�/1h'l� g�;�i��uJi����'i;t-;;�l, ception of half an hour for luncheon. These roomfi to that portion of our people who seem to have the 

and the proper treatment and mode of applying it .. .. ........... .. . 13431 hardly attain what might be called' ordinary ventila- least connection with those industries. It was Whit-
IX. ,W.r'lL���.����1i;��0���a.::�'i.t

n 
t�� ���a�!lm��

e
of�le t��::n� tion,' for all of them are dependent upon the doors and ney's improvement in the cotton gin which made pos-climatIC era.-Changes WithIn the records of man ... . .. . .. .... . ... . . 13433 

S 'I'he Eruption of Krakatoa.-A graphic description of this catas- windows for fresh air, except that one of them has· a sible the marvelous cotton culture of the outh, PJI'O-trophe, involviIll< the lives of 35,000 people . ............ . . . ........ . . .. 13434 h d d rl t t ""..:r.- 'l}' X.IIIILl'l'ARY ENGIN EERING.-The Military En!,ineer and His small ventilating register, which cannot be used, and ducing thirty-six un re an ... 
_

wen y-"t O ill I IOn 

�O[�e-�Je3�1' :o�e!�'\.�·f�rt�J��'iro�s�ui!1,'i:e��"}.':,'d"tt"e
e
�g:� five of them have grate fires, which to a degree assist pounds of the staple in 1889, which without-the school-

Xl. P:I'i�'kK'ft8&���:&�t!�1 e"sr:1{;i:;J�
n
8(;i' 'Goi<i:':":sy' 'ii:' w:' "i'. 13«0 the ventilation. The heating is attained in some rooms master's invention would have required the labor of 

xII�i/lE.rJillLlI¥§'¥'Jl'it�;h�cl',Y���
c
��:b��I�n·ihe·zooiogicai 13«.5 by the steam pipes, in others by hot air registers, and three millions of men for a year simply to clean it. 

Garden of Berlin.-A rare rodent from South Africa, one seldom . till th b t It' th I th th th The settlement and cultivation of the great West 
�IIi�"Nl'¥-�inE"�ffW¥EiR���������:fO;;,:

.
KnotSt

.
eamer,;.::.Tiie 

13431 III S 0 ers y s oves. IS e ru e ra er an e 
possibility of fast ships for long voyages.-The prospects and dlf- exception in these rqoms that the floor space is so occu- have been made possible only by patented improve-

xl.Q.
c
'il�H,ROAD·ENGiNEER·iNG.:.:.A 

.. 
si;,am·si,:eei"iiaiiway·MO: 13439 pied by desks IJ,nd cases for papers that the occupants ments in agriculture and in transportation. Under 

t�!iio! . . n�
i��.

l��� .���or
. 
b
.��

l� �f
. ���.�l. �

n
.
t�ia� .

i� .�.����.o.:-::� ��l.��: 13439 move about in them through tortuous lanes. Cases of the old order of things it would have required the 
xv Jl�!:.�.:!-'t�rre�N:fi��fn�

R
J��e;s��

m
a'i,d 1Ift'i':n:ub�i�e:"�rill.:!'t drawings belonging to the patented files are necessarily labor of all the men and boys in the United States, 

xv¥.'<;p�8k'W6'EoG"� ... ::.Acti::;n·oi,
.
i:ianst·ic SO(I';' on·Wood.:':'BY M:ii: 1.3«5 located in large number along the sides of the corridors, some twenty-four millions in number, to plant and 

TAUSS.-Direct experiments on the action of lye on wood at vari- where the public passes to and fro. This is unsafe and till a�d harvest the American corn crop of 1889, it ous pressures. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .. 13444 Burning Brick with Crude Oil Fuel.-The use of petroleum in unsightly. This state of affairs not only puts unneces- being more than two thousand millions of bushels, brick kilns.-Its advantages, cleanliness. and cheapness . .. . ........ 13443 
�rlfor;.

nci'f�:h':gns�a1t�Jl��\�:I:;f�0�)jicrf:oce�s.-The<!ecom- sary discomfort upon the examiners, but it also unfav- raised upon seventy-eight million a�res of land, leav-
g:: the commercial scale ..................... � .... �. �. �. ca.�����.���� 13438 1 orably affects their health, and. to a degree tb':""� is n101'e ing to take care of itself meanwhile four hundred 

How Enameled Letters are Made.-The manufacture of separate • 

,
.

, .  '-j" . . . 
enameled letters as conducted in Londo n .-5 illustrations ... ....... 13«2 than notICeable, prevents them from dOIng work to and runety mIllIon bushels of wheat and seven hun-

How Mechanical Rubber Goods are Made.-Hose, corru�ated I .  . • . • h mattim:. packing, and jar rings.-Processes Qf their produetion .. .. 13442 theIr full Capaclty." dred and fifty millIon bushels of oat.s produ<;ed 1Il t at 

© 1892 SCIENTIFIC AMERICAN, INC.



FEBRUARY 13, 1892.J J titutifit jlUtritlu. 97 
same year. And under that old order of things the The hyposulphite solution should be prepared imIDe- is unreasonable, although the administration of such 
value of each bushel of this grain would have been diately before use. For this purpose, 7 parts of zinc large doses of a salt that has undoubtedly a depressing 
consumed in transporting it three hundred miles, dust, or 20 to 30 parts of granulated or sheet zinc, are action on the circulation is surely a step to be 
while now it is carried acroSE a continent and across digested with a concentrated solution of bisulphite of taken with circumspection and care, especially in a 
an ocean and still sold at a living profit. sodium, representing about 100 parts of the dry salt. disease so characterized by depression-as influenza." 

There is no class or condition of men in the whole The operation is carried on in a well closed vessel, • ••• • 
country which has not felt the blessings of American which must be shaken up at intervals during an hour. The Earth an Outer Shell 'With a FluId Filling. 

inventive genius, fostered into its fullest flower by The clear liquid is decanted, and contains hyposulphite .Just why the magnetic needle, instead of pointing 
wise and kindly patent laws. of sodium, together with some of the zinc salt. The due northward, inclines to one side to a greater or less 

That same inventive genius has greatly enlarged the woolen material, carefully purified, washed, and freed degree, and why the region toward which it is directed 
employment of manual labor and enhanced its wage. from fat, etc., is thoroughly moistened in a bath of keeps shifting slowly, is a problem which has for ages 
EV'ery calculation to the contrary, based upon doing a cold water, in which indigo is suspended in a very fine batHed the wisest men. But a solution of it which, if it 
modern volume of business by the number of men state of division. The best quality for the purpose is is not accepted by the scientific world as complete and 
who would have done it under the old order of things, that which gives bright blues of a reddish shade in the final, at least has much to commend it to instant favor, 
has the fatal defect of forgetting the inevitable rela- vat process. The material emerges from the bath is now offered by Henry Wilde, F.R.S. It is briefly 
tion between lessened price and increased consU!llP- covered over with particles of indigo deposited on the discussed in the American Meteorological Journal for 
tion. The man who, at the meeting of the American surface. It is then passed into the bleaching solution, .January by that new, though already eminent, au
Social Science Association in 1878, calculated that on which is composed of water and hyposulphite solution thority on terrestrial magnetism, Professor Frank H. 
a single great modern daily newspaper a few men, at 10 to 40 -Baume. .Just before passmg in the material, Bigelow. 
using modern machinery, had practically displaced a quantity of acetic acid, equivalent to the hyposul, Mr. Wilde has come to the conclusion that the outer' 
more than five thousand printers, using' the press of phite present, is added. It is essential that the stuff be shell of the earth and the great mass .within rotate 
Benjamin Franklin, omitted to note that the wages properly manipulated, so that the reduction of the in- somewhat independently of each other. The interior 
of this army would have so raised the cost of the jour- digo proceeds with perfect regularity.-Le Mon. de la portion, still in a liquid condition, he conceives as con-
nal as to annihilate its circulation and destroy the en- Tei

'
nture. tinuing to revolve about the a,xis which our planet had 

terprise. It is an absolute condition of the doing of • , • I • in its infancy; that is, one perpendicular to the plane 
any modern volume of business that it shall'be done Dr. Crerar's Cure Cor Inftuenza; of the ecliptic. Somehow, in the great cataclysm in 
in the way it is done. "There can be no question," says the London Lancet, which the moon was thrown off from the earth, the 

"No greater labor-saving device than the sewing ma- "as to the advantage 'of having prompt recourse to crust of our globe was, he thinks, skewed over to one 
chine was ever invented, or is ever likely to be; but its rest in bed and a persevering administration of easily side about twenty-three degrees; and this part of our 
introduction into common use greatly enlarged the assimilable food, together with such special reme- .sphere, therefore, revolves about what we call" the 
field of manual labor. In 1838 Walter Hunt had all dies as may be called for by the type of the dis- geographical pole." The inner mass, like the other 
but perfected a practical sewing machine; but upon order. Every practitioner knows that the manifesta- planets and the sun, he regards as electro-dynamic; 
the protest of his wife as to its effect upon tailors and tions of influenza are by no means uniform, that in while the shell is electro-magnetic. Furthermore, two 
sewing women he gave his invention over to darkness some the headache, pains, and prostration, in others causes are supposed to render those portions of the 
and oblivion. Nevertheless, the sewing machine was gastric or pUlmonary catarrh, predominate, and he earth's exterior underlying the oceans more highly mag
made a common thing between 1850 and 1870--a period lias to regulate his choice of remedies accordingly. Few I netic than others: the permanent low temperatures at 
of time in our national life more important and interest- are prepared to admit that, even with the adoption of the bottom of the ocean, and the greater amount of 
ing in most particulars than any other similar period. all precautions, it is possible to ward off the superven- iron here included, the crust being thicker under the 
In 1850 there were fifty-two thousand tailors in a popu- tion of severe bronchitis or pneumonia, which carries off seas than elsewhere. 
lation of twenty-three millions, or one tailor to four so many of the weakly and the aged, or to prevent the For purposes of demonstration Mr. Wilde constructs 
hundred and forty-two inhabitants. In 1870 there were protracted convalescence and the nervous sequelre that a machine, consisting of one sphere within another 
one hundred and six thousand tailors in a population characteriZe a certain number of cases. When, how- slightly larger one, both converted into magnets by 
of thirty-eight millions, or one tailor to three hunqred ever, we attempt to realize the extent to which influ- coils of wire encircling them. Upon those portions of 
and fifty-eight inhabitants. Population in these two enza prevails, and estimate its gravity in proportion to the shell which correspond to the oceans he attaches 
decades increased sixty-five per cent; but the number its morbidity, even the long list of fatalities dwindles to magnetized sheet iron. And by means of proper gear
of tailors increased more than one hundred per cent. almost insignificant proportions. Still, this is but small ing he makes the inner and outer spheres rotate on 
Meanwhile' the manufacture and sale of sewing ma- consolation, and the demand for some truly specific or axes 23� degrees apart. Finally, for test purposes, he 
chines had given profitable employment to at leal'!t antidotal remedy is perhaps natural. Many such have provides for temporarily fixing a magnetic needle at 
forty thousand'persons, and millions of sewing machines been introduced-some, to be sure, with little reason, any point on the surface of globe. With this ingenious 
had gone into use in factories and families, effecting a and all based more or less upon theoretical considera- apparatus, he declares he can reproduce every known 
sa�mg well-Xfigh �less in that labor which is per- tions. There is, however, one remedy which, from its variation of intensity and direction in terrestrial inag
formed with the needle. simplicity and from the very confident opinion ex- netism of which he can find Ii, record; and, what is the 

.. The locomotive is. another immense labor-saver, pressed by its introducer, may be singled out, in order, convincing feature of his experiment, the real magnetic 
\'Iiliich first became common in America in the period if possible, to get some more general opinion as to its history of all parts of the world for the last four cen
between 1850 and 1870, and while in those two decades merits. We refer to the use of large and repeated turies, so far as he can learn it, is actually repeated in 
the population increased sixty-five per cent, the makers doses (thirty grains every two or three hours) of potas- the minutest details when the inner sphere is made to 
of common carriages and wagons increased in number sium bicarbonate, which Mr. Crerar, of Maryport, in- fall behind the outer one, in their revolution, at the 
more than two hundred per cent. troduced to the notice of his fellow practitioners in an rate:of 22� minutes of an arc annually! That exceeding-

"Among the English-speaking peoples, never, since I address he delivered in 1891, as' president of the ly well informed and cautious expert, Dr. Charles A. 
they crept out of the twilight of the Middle Ages, has Border Counties Branch of the British Medical Ass(}' Schott, of the United States Coast and Geodetic Sur
the beneficial effect of wise patent laws been seriously ciation. vey, tells Professor Bigelow that he has records of mag-
questioned." "We need not concern ourselves with the somewhat netic variations of which Mr. Wilde is evidently igno-

• ••• • strained analogies and arguments adduced by Mr. rant; and that when these are used as tests, in addition 
The Whitening oC Wool. Crerar in that paper, or dwell on the fact that it is not to the vast number of verifications Mr. Wilde has pre-

We owe to M. Hofmann. of Dresden, an interesting possible from his address to perceive why he should sented, the theory still holds good. The period of time 
commnnication on the process employed for producing have come to the conclusion that the influenza poison here required for one W-hole "secular " change is 960 
a pure white on wooL It is well known that it is im- could be neutralized by increasing the alkalinity of years, which agrees with the values of Sir William 
possible, even by the aid of the most active bleaching the blood. We may fail to be convinced of his logic, Thomson, though differing somewhat from tradition. 
agents, to remove from the wool a faint shade of yel- and yet not refuse to accept his facts; and the evident The only doubt which will remain in any scientiflc 
low, which becomes specially noticeable when the ma- sincerity of his statements, which, in a paper he has mind regarding the soundness of M!' W.i1de's expkma
terial is contrasted with silk or cotton. The neutraliza- just forwarded to us, are supported by the experience tions, after studying this magWficent demonstration, 
tion of this yellow by a complementary blue, such as of others, and particularly by the personal testimony will probably spring from the notion, now widely en
is used for cotton, linen, paper, etc .. , only gives poor of a well known teacher in Edinburgh University, to- tertained bV physicists, that the earth is solid to its 
and unsa.tisfactory results. Attempts have long been gether with the results of the treatment in the wards core. Sir William Thomson has expressed the belief 
made to give wool a better white by means of white of the Edinburgh Infirmary, seem to warrant some at- that the whole globe is as rigid as glass, if not as firm 
topping substances, such as magnesium carbonate. tention being paid to them. It is not necessary to give as steel. Yet Mr. Wilde declares himself thus confident
This method has had, however, to be given up on ac- the text of this paper, which mainly consists in the ly: "From the various movements of the declination 
couut of the dust formed after a short period of stor- citation of such testimony, but in justice to its author and inclination needles, correlated with each other in 
age. The author proposes-to obtain a better result by we may quote his conclusions as to the advantages of direction, time, and amount, on different parts of the 
vegetalizing the wool, that is to say by impregnating the method. They are : earth's surface, the theory of a fluid interior may now 
it with a solution of cuprous oxide in ammonia, and " '1. If used before the attack, it prevents the disease. be considered to be as firmly established as the doctrine 
then passing the fiber into a solution of sugar or dilute 2. It destroys the power of the disease within twenty- of the diurnal rotation of the earth on its axis."-N. Y. 
acid, which precipitates the cellulose in an insoluble four hours, generally within four or six hours. 3. The Tribune. 
form, and thus fixes it. To render the gelatinous cel- strength is conserved, and the convalescence is short ------.-....... .... ------

lulose thus deposited opaque and white, the material ana. satisfactory. 4. Sequelre are conspicuous' by their 
is dipped into ether. The same result is obtained by absence. o. The death rate is reduced to a minimum. 
F. V. Hallah, by the use of hyposulphite (the old hy- I have not had any death in more than one thousand 
drosulphite) of soda. and indigo. The effect produced cases. 6. It has more power over influenza than I have 
is of two kindl!!, '1''' hydrosulphite produces decolori- ever seen exerted by any method of treatment over 
zation by its energetic redU(�ing action, and by dissolv- any other disease, and I have h8.d an extensive prac
ing the indigo mechanically deposited on the surface of tice for upward of a quarter of a century. 7. If adopt
the tissue, causes the coloring matter to penetrate uni- ed by the whole profession, it would make influenza 
formly into the fiber. The blue color is restored to the non-existent in one week. 8. It rests upon a Sound 
indigo by a subsequent exposure to the an:, aud, being scientific foundation.' 
complementary to the yellow of the wool, completely "The last two conclusions may be open to question, 
destroys it. It is very doubtful whether, even under but the preceding are statements which no medical 
these conditions, a perfect eqUilibrium is attained be- practitioner of standing would venture to put forward 
tween the yellow shade which is to be removed and without good cause. Therefore, without in any way 
the blue of the indigo. We have already observed desiring to bias opinion, we have, after due considera
that the numerous attempts previously made in this tion, deemed it only right to call attention to these 
direction, with various coloring matters, have resulted statements in order that they may be put to the test. 
in failure. However this may be, the method as given No doubt one's first impulse is toward incredulity, but 
by the Deutsche Barb. Zeit. is as follows: prima facie it can hardly be asserted that the method 

Walter A. Wood. 
The Hon. Walter Abbot Wood, the inventor, and 

founder of the manufactory of harvesting �achines, 
well known all over the world, died, aged seventy-six, 
at his residence at Hoosick Falls, New York, on the 
15th ult., from the effects of influenza and pneumonia. 
He was one of the earliest and largest makers of reap
ing and mowing machines, beginning in 1852, since 
which time he and the company of which he was pre
sident have made nearly a million machines. They 
made the first wire and string self-binders ever sold. 
Mr. Wood had had conferred upon him the Legion of 
Honor, by the Emperor Napoleon III., at Paris, in 
1867, and the Francis .Joseph Cross by the Emperor of 
Austria at Vienna, in 1873. He represented his district 
in Congress for four years from 1878 to 1882. 

•••• • 
THE first theater in the United States was at Wil· 

liamsburg, Va., in 1752. 
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NEW SYSTEM OF MARITIME NAVIGATION. taken to render the connecting cables and the conduct- I Electricity in Paper. 

At a recent session of the French Academy of Sci- ors independent, as the latter never have to, undergo No discovery has yet been made, and no contrivance 

ences, Mr. Gustave Trouve presented a paper upon a direct traction. During a violent tempest, and in all has been introduced, says the American Art Printer, 
new system of maritime navigation with which he has cases where a stoppage is usually made, the battery that will absolutely dissipate or nullify the disturbing 

for some time been experimenting. In this system loco- may be taken on board, its weight being relatively effects of electricity in paper, either latent or generated 

motion is evidently possible only through the aid of light. In order to lighten the weight of the elements by the revolutions of the press. Many employers have 

floats, but as regards methods of propulsion there ex- in the water, Mr. Trouve bends the copper plates upon paid out considerable money to electrical experts and 

ists an infinite number. Now, Mr. Trouve has always themselves and closes the hollow mass thus formed, so others who claimed to have discovered or to be in pos

been struck with the great difference observed between that the thrust of the liquid perfectly balances the total session of infallible remedies for this trouble; but not 

the speeds of locomotives and ships. Although the lat- weight of the couples. one of them has squarely fulfilled the terms of this con

teI' are provided with engines that are much more pow- As for the floating battery, that possesses a great ad- tract. We have studied the effect of wires connected 

erful than those employed in terrestrial propulsion, vantage over steam, in that it can be immediately ex- with batteries and of wires connected with gas' or 

they nevertheless attain a speed half less than that of I changed in a port of supplies. The exchange is effected other pipes leading to the ground; the latter on the 

the former. This great kinematic inferiority of ships much more quickly than is the ordinary loading with principle of the lightning rod. 'While these do to a 

he attributes to the enormous resistance offered to I coal. Floating batteries already prepared may await certain extent help to modify the action of electricity 

them by the water in which they are partially sub- the ships in a dry place. or the generation of it, they fall far short of doing it 
merged, and it is to the diminishing of such resistaBce, The power of such a battery is much greater than effectively and completely, and for that reason do not 

by transforming the submerged floating portion, that might be thought at first sight. In fact, if we take, for justify the outlay of much money upon them. 

he has devoted himself. But do the two functions of example, a vessel 100 meters in length and 16 in breadth, Again, many printeries throughout the country, 

sustentation and propulsion each necessitate, in reality, and suppose that the elements and their electrodes are beyond the re/l,ch of those who could help them with 

its own particular organs? May not a single apparatus 1 decimeter distant from each other, and that they the appliances described, are at an expense which, 

suffice for them both? It was in order to solve these plunge to a depth of 4 meters in the sea, the total active as we have just said, the modicum of benefit that 

q u e  s t i o n  s experimentally that Mr. would be desired would not justify. It 

Trouve, as long ago as 1885, designed the is for this reason that we recommend to 
apparatus of which a side and front view all who have trouble with electricity in 

is given in Fig. 1. paper the adoption of the simple and 

A light boat is carried by a sort of inexpensive but surprisingly effective 

tricycle, whose large wheels have a sub- remedy we now present. 

merged volume sufficient to maintain, of In nearly every printery a bottle of 
themselves alone, the entire system upon glycerine is kept for one purpose or 

the surface of the water. These wheels another. Take this bottle and a clean 
are hollow, and the circumference alone rag or other cloth, wet the cloth with 
enters the water. In order the better to water and wring it out well until it is 
ascertain whether the thrust of sustenta- only damp, then pour a little glycerine 
tion should be divided between the boat upon the damp cloth, and wipe the sur-
and the wheels or reside solely in the pro- face of the tympan sheet with it, only on 

peller, and, if the first case is the best, in that part of the sheet where the impres-
order to determine the exact ratio of the sion is, as it is there that the reaction is 
volume non-submerged, the small boat effected-at the point of pressure. Do 
in which the experimenter is seated may, not put on too much glycerine, as it will 
at the will of the pilot, and by means of wrinkle the sheet too much. Simply go 
screws, be submerged by insensible de- over it as you would in oiling the sheet 
grees in the water, and the wheels thus to prevent offset, but do not saturate it. 
be relieved, or it may be raised wholly If you find that one application or wiping 
above the water along with its passenger. will not stop the trouble, go over the im-
The two large forward wheels are set in pression parts again in the same manner. 
motion through the intermedium of an Some kinds of stock are more susceptible 
electric motor placed upon the boat. Fig. I.-SIDE AND FRONT VIEWS OF TROUVE'S ELECTRIC BOAT, IN WHICH THE than others, and call for an additional 
The third wheel is movable at the stern PROPELLER AND THE FLOAT ARE COMBINED. application, 

and serves as a rudder. All three are This is the simplest and cheapest of all 
provided with paddles, after the fashion the remedies, and as-guocl its any hi'ttter-
of mill wheels. The results obtained to knoWll.-American Art Printer. 
with this apparatus and an accident en- ....•• 
couraged Mr. Trouve to complete it. In Irrigation In lUontana. 

fact, at a soiree at the Paris Observa- Census Bulletin, No. 153, the fifth of 
tory, he was exhibiting the propelling the series devoted to irrigation in the 
apparatus of his electric boats to Admi- arid States and Territories, has been pre-
ral Mouchez's guests, when he perceived pared Mr. F. H. Newell, special agent of 
that all his measurements had been the Census Office for the collection of 
badly made, and that his generators of statistics of irrigation, under the direc-
electricity were too heavy for the little tion of Mr . .John Hyde, special agent. in 
boat constructed for the occasion, and charge of the Division of Agriculture, 
caused it to sink. As it WitS not possible and relates to the State of Montana, in 
to forego his exhibition, he resolved to which there are 3,706 farms that are irri-
have recourse to an artifice. gated out of a total number of 5,664. 

In the first place he suppressed the two The total area of land upon which crops 
heavy generators, and, under pretense were raised by irrigation in the census 
of causing his boat to produce a useful year ending May 31. 1890, was 350,582 
effect, he formed, through alternate acres, in addition to which there were 
1!la!� of o;inc and �per supported by approximately 217,000 acres irrigated for 
corks, a small float which he connected grazing purposes. The average size of the 
with the boat and propelling apparatus irrigated farms, or, more strictly, of irri-
by the conducting wires themselves. As gated portions of farms on which crops 
for the liquid, wishing on the one ha;nd were raised, is 95 acres. The average first 
to allow it to preserve the aspect of Fig. 2.-FLOATING BATTERY TOWED ASTERN OF A BOAT, OR ARRANGED cost of water right is $4.63 per acre, and 
ordinary limpid water, and, on another UPON THE FLOAT PROPELLER. the average cost of preparing the soil for 
hand, recalling the fact that sea water cultivation, including the purchase price 
had already been used as a liquid in certain 'batteries, superficies will be 800 square meters (since the two sur- of the land, is $9. 54 per acre. The average present 
he contented himself with saturating his liquid with faces are utilized), or, at the rate of five plates per run- value of the irrigated land of the State, including build
sea salt. The boat and float then sailed as well as ning meter of width of float, 4,000 square meters, and, ings, etc., is reported as $49.50 per acre, showing an 
could be desired. for the 16 meters of breadth, 64,000 square meters. Ad- apparent profit, less cost of buildings, of $35.33 per acre. 

A short time afterward Mr. Trouve renewed his ex- mitting, now, that we have at our disposal an electro- 'Che avllrage annual cost of water is $0.95 per acre, 
periments upon a larger scale, with a sea water battery, motive force (and it is minimum) of 6 volts, and of an which, deducted from the average annual value of 
and his new experiments showed him that the water of intensity of 10 amperes per square meter, let us say, in products per acre, leaves an average annual return of 
the ocean furnished a much higher potential than did a word, 60 watts per meter of superficies, or practically $12.01 per acre. 
the artificial saline solution, the electro-motive force of 6 kilogrammeters, and we shall have at our disposal a The farms or stock ranches in Montana irrigated 
a single element sensibly reaching one volt. They power of more than 5,000 horses. Mr. Trouve remarks merely for grazing purposes have therefore not been 
taught him also that the water of the Mediterranean that the energy discharged can but increase with the taken into account in this bulletin beyond the forego
was more electrogenic than that of the oooa.n, owing +.() speed, since the hydrogen of the electrolyte is driven ing statement as to their approximate total area. 
a greater evaporation under the influence of a warmer ftway by the current of water that is created between 
climate, and consequently to a more perfect saturation the elements, and induced currents have hardly the 
than that of the Atlantic, the mean temperature of time to form. There is, then, in short, n@ polarization, 
which is lower. He found that the electro-motive force and this redoubling of energy is comparable to that 
is, moreover, variable from day to day for the same whiCh we observe in a battery when the liquid is agi
source, and that the solubility of the salts plays here tated. 
again the principal if not the only role. Mr. Trouve asserts, in conclusion, that his new sys-

In the application of this system on a large scale, a tern of maritime navigation with sea water battery is 
battery float is placed astern of the vessel (Fig. 2), and based upon solid data verified by the experiments that 
the elements, united in a battery, being submerged, the he has made, in company with Mr. De N abat, on a 
current is led to the motor on the vessel through the boat 8 meters in length running at a speed of 8 kilo
aid of two cables containing the conductors. At least meters per uour. He employs the geometrically perfect 
five 01' six volts are thus obtained without any trouble. screw constructed after a new process that he present
Moreover, in order to prevent breakage, care must be ed to the Academy of Sciences on the 12th of .July, 1886. 

••••• 

'J'he Proposed ColUlDblall To,ver. 

We have received from Chs. Baillarg6, C.E., one of 
the competing architects for the London tower, a com-' 

munication favoring the idea of a gigantic globe for a 
monument instead of the servile imitation of the Eiffel 
tower. By inclining the axis so as to lie in parallelism 
with that of the earth the visitor would, at the highest 
point, emerge out at Chicltgo, and see near him the 
models of Columbus' galleys approaching the unknown 
coast. He proposes that the interior should represent 
the firmament; with incandescent lamps of varying 
power representing the stars. 
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A STRAINING AND MEASURING POT. I sections, each having a longitudinal channel in its in-

The straining and measuring pot shown in the illustra- ner edge, with semicircular upper and lower aligning re
tion is designed to be especially useful and convenient cesses for the teeth, the upper recesses being larger than 
in families, drug stores, etc. Upon its body, at spaced the lower ones. The teeth are round, each having near 
distances, are ribs or rings to afford means of measur- its upper end a collar, and in the upper recesses of one 
ing the contents of the vessel. A removable funnel section rnbber sockets are placed, into which are intro
strainer, A, has a flange or rim fitting in an annular duced the upper ends of the teeth, the collars being 10-
recess around the top of the pot, to offer no obstruction cated in the channels, and the other section being then 
to the closing of the cover, and the liquid with which bolted to place. With this arrangement the teeth will 
the pot is supplied is passed through this strainer. yield as they corne in contact with obstacles, and may 
The funnel-shaped outlet is also supplied with a strain- be swung in any direction, automatically returning to 

AN IMPROVED CLOTHES LINE PULLEY. 
The device shown in the illustration is of simple and 

durable construction, the line passing freely around 
the pulley and carrying with it a hanger to which the 
clothes are attaehed. The improvement has been 
patented by Mr. John J. Leuzinger, of West New 
Brighton, N. Y. The block in which the grooved 
pulley is pivoted has a semicircular recess in its under 
face, the reeess extending through one edge of the 
block, and its side walls being eoneave. The pulley is 
of slightly less diameter than the diameter of the reeess, 
leaving suffieient ;;paee between the peripheral surface their normal upright position after passing the obstl"'.lc

tions. 
• • • • • 

A Wl'c"k-Indicating Buoy. 

A new deviee to indicate the position of wreeks by 
Mr. A. F. Ward, of Detroit, Mich . ,  consists of a hollow 
ball of two halves, the bottom one being attached to a 
bed by a soluble glue joint. This bed is fixed to an iron 
plate whieh is serewed to the deck of the vessel or in 
any suitable position. As soon as the dissolution takes 
place the buoy rises, a eord, which can be of any length 
-1, 000 feet and upward-and which is fixed on a reel in 
the hollow ball, reels off through the bottom of the 
ball. As soon as the latter reaches the surfaee the line 
stops paying out, the core of the reel being eontrolled 
by springs. The soluble joint is proteeted by a flange, 
which prevents water reaehing it before the buoy has 
been submerged for some time, seas washing over the 
deck having no effect on it. The soluble joint ean be 
arranged to dissolve within any time desired from 24 to 
48 hours, and the cord may be replaced by eopper wire 

I when used in salt water . 

STANTON'S STRAINING AND MEASURING PO T .  

er, B, by whieh t h e  eontents are strained while being 
poured out, two strainings being thus effected. The 
spout ·of the diseharge pipe has a cap stopper to pre
vent the entrance of inseets, dust, ete. 

This improvement has been patented in the United 
States, Great Britain, and France, by Mr. George C. 
Rtanton, of New Iberia, La. , to whom application may 
be made for further particulars. 

. .  , .  
AN IMPROVED CULTIVATOR. 

A eultivator espeeially adapted for working sugar 
('ane and similar plants is shown in the illustration. It 
is of simple and durable eonstruetion, and the rotary 
hotJo' consists qf a �eR of teeth whose upper ends are 
elastieally secured, so that when the teeth come in 
contaet with the eane stalks they will yield suffieiently 
to prevent injury. The improvement has been patented 
by Mr. William H. 'Vaggoner, of Patterson, La. The 
frame of the maehine is centrally braced by a longi
tudinal angle beam , and on each end of the axle, near 
the supporting wheels, are ratehets engaged by spring
pressed dogs on the wheel hubs, the dogs being readily 
held out of engagement with the ratehets by bolts 

WAGGONER'S ROTARY CULTIVATOR. 

when desired, as whl'n taki ng t h e  maehine to or from 
the field, etc. Just front of the axle, journaled in the 
l() l�gituilinal braee beam and one of the si des of the 
fra nH·, is a transverse Ilhttft. on which is a pinion mesh
illg with 11 spur gear on the axle, the tmns'Verse shaft 
having on its inner end a bevel gear meshing with a 
bevel pinion on a vertieal shaft, to the lower end of 
whieh the hoe is seeured. The hub of the bevel pinion 
turns in a suitable opening, and has a bearing at its 
lower end upon a yoke rigidly held to the bottom of the 
frame, the vertieal shaft having a longitudinal key-slot 
and the hub of the pinion having a key extending into 
the slot, whereby the shaft may be vertically adjusted 
to raise or lower the hoe. The adjustment is effected 
by a lever fulerumed on a standard, the lever having a 
spring-pressed pawl and auxiliary thumb lever, and the 
pawl engaging the teeth of a vertical raek. The hoe 
eonsists of a series of radial arms, as shown in the small 
figure. eaeh of the arms eonsisting of two longitudinal 

... I . . ... 
LEUZINGER'S CLOTHES LINE PULLEY. 

AN ENSILAGE HARVESTER AND CHOPPER. 

The illustration represents a machine designed to be of the pulley and the edges of the eoneaved walls for 
taken out into a field of standing corn, and, with three the line with the hanger to pass freely. The head of 
horses and two men, cut down the corn, elevate it to I the bolt on whieh the pulley is pivoted is at the upper 
chopping knives, cut it into half inch lengths, and i face of the bloek, and its lower end is provided with a 
then convey the produet into a cart aeeompanying the suitable washer and a nut. The bloeJ{ has at one edge 
machine. This work is designed to be effeet·ed at the a lug or ear, with an eye or aperture, by means of 
rate of speed of a self-binder-from eight to ten acres, or whieh it may be seeured to a hook or staple in a pole 
150 to 200 tons per day-thus praetieally putting en- or other proper support, the pulley being on the under 
silage within reaeh of farmers of very moderate means. side of the deviee, while to the other support an ordin-

Cutting or harvesting knives are located at the front ary pulley block may be attaehed. The hangers, any 
of the main frame, at the foot of It eonveyer conneet- desired number of whieh may be seeured upon the line, 
ing at its upper end with a ehopping box supported on are of very simple eonstruetion, and may consist, as 
a rear extension of the frame. 'Vithin the chopping shown, of a ring serew, the ring of the required size for 
box, immediately behind the upper conveyer-shaft, are the line and the screw adapted to screw into the top of 
two horizontal feed-rollers adapted to grasp and carry an ordinary spring dothes pin, th e dothes being clamp
the fodder to a series of cutting blades, spirally ar- I ed in the pin by moving down, upon it a clamping 
ranged in a manner to form an open cy�inder. ring. 

An inclined ehute is loeated in the ehopping-box, - •• a • 
just below the knife eylinder, and earried downward Traccd Lantern Slfdef!i. 

and outward near the bottom, its projeeting end ex- When dealing with the production of lantern slides 
tending nearly to a second rear eonveyer leading up- from book illustrations, it has oecurred to me that 
ward and outward, in position to permit of a cart were I to relate a very neat and simple way in which a 
being driven beneath it to reeeive the ehopped feed for particular dass of illustrations may be readily pro
transportation to the silo. All the mechanism is aetu- duced by a mere tracing operation, it might tend to 
ated by the drive-wheel journaled at th e right hand cause some beginners to praetiee this neat way of turn
side of the eenter of the maiu frame, there being ing out a hand-made slide. 
erected around the wheel an upright framing, on the In my practiee I always keep a stock of gelatinized 
front upper portion of whieh is a bracket in whieh is glasses ready for my eollodion work, and I find that 
journaled a reel shaft, the reel being of any approved with such I can traee over and make exeellent produe
construetion and adapted to feed the standing grain to tions by using a fine etehi ng pen and ticketing ink. If 
the harvester knives. The harvester knives are also any of my readers should have diffieulty in procuring 
aetuated by a erank and pitman eonneeted through the this kind of ink, they ean make a very good substitute 
medium of shafts having bevel pinion;; and gears with I by dissolving a pieee of lump sugar in ordinary writing 
one of the two spur wheels on the drive axle. The pin- ink. When doing this tracing operation the main thing 
ions may be readily disengaged from the gears to dis- is to get the ink to take kindly to the glass. If a 
eontinue the motion of the harvesting knives and reel, worker will prepare a very weak solution of gelatine 
as well as that of the ehopping knives and both eon- and flood the faee of the glass plate, and then earefully 
veyers. dry the same free from dust, he will find he ean write 

This one machine is intended to take the plaee and or sketch with the greatest of ease on its surface, and 
do the work of several machines now used in harvest- this being so it becomes a very easy matter to copy 
ing and chopping corn, oats, or other green fodder for some rough sketches by hand, whieh, when pro.teeterl 
ensilage. It is adapted to be drawn by horses or pro- on the sereen in the shape of a lantei'll slide, will give 
pelJed by steam power, any farmer employing it being unbounded satisfaetion.-T. N. A l'lIu,tro urI. 
able, with his own help, to fill his 
silo at his leisure, and at far lower 
cost than at present. It is also 
adapted for use as a soiling ma
chine, cutting all kinds of green 
erops for soiling cattle with the 
greatest ease. 

For further information relative 
to this improvement, address W . .T. 
Conroy, the patentee, Aylmer, Que
bec, Canada. 

• • •  
Beet Sugar in Canada. 

Following the example of the 
United States, the Canadian gov
ernment has passed a law offering 
a bounty of one cent per pound on 
all beet root sugar produced in the 
Dominion between July 1, 1891, 
and July 1, 1893, with an additional 
bounty of three and one-third 
eents per one hundred pounds for 
each degree, or fraction of degree, 
over 70 degrees polariscope test. CONROY'S ENSILAGE HARVESTER AND CHOPPER. 
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®01:'respon�ence. qualities of  the bracken recommended a farIIi.er to line using some preparation of' these dainty ferns as a cos

his " hog " with the fern instead of straw. The old metic. I believe no poisonous plants are known in the 
fellow was skeptical about any new-fangled notion. order. 

The Progl'ess or Electrical ScIence. 

To the Editor of the Scientifia American : 
I have been almost a constant reader of your most 

valuable paper covering a period of more than twenty 
years. I have always taken great int.erest in your 
" Notes and Queries " department. Twenty years ago 
the most important queries and answers related to 
steam power, boilers, etc. , interspersed with how to 
mltke cements, inks, paints, comparative velocity of the 
rim of a buggy wheel as compared with the hub, etc. 
While admitting that the queries and answeTh were in
teresting and valuable, and highly appreciated at the 
time. I would ask your readers to compare the twenty 
years' ago SCIENTIFIC AMERICAN with to-day and note 
the wonderful change that time has wrought. Take 
any number of the SCIENTIFIC AMERICAN issued dur
ing the la§lt six months, and from five to fifteen queries 
and items will be found bearing on electricity and elec
trical machinery in some form. If I ani to judge from 
the great interest taken in electrical currents and ma
chinery, a vast army of men are to-day engaged on 
electrical inventions alone. The inventive genius of 
almost the entire world seems to have centered on elec
tricity, and it is endeavoring to solve further hidden 
mysteries. Such being a fact, what may we not expect 
during the next decade ? I predict that electrical in
ventions will be brought forward that will astonish the 
world. Are we not only just now in the dawn of great 

So he made two " hogs," one with straw and the other The Sandwich Islands have always been noted for 
with fern. The _ winter proved a very severe one, their ferns, among others a Cibotrum, that grows very 
and when he opened out his potatoes he was disgusted tall, and the foliage of the perfect ones, as they wave in 
to find that tliose in the former were so badly decayed the balmy winds, resembles an Oriental palm. From 
they were not worth the trouble of removing, while this noble tree the natives gather a soft, silky yellow 
the others were, to his great - astonishment, good and substance resembling the , finest merino wool, called 
sound. In Somersetshire they use bracken altogether pulu, and this they stuff their pillows and cushions 
for theft " buries." with. A Polypodium is said to be of service in the pre-

inventions ? 
' 

The SCIENTIFIC AMERICAN has certainly done its full 
share in the good work. WM. M. SCHROCK. 

Somerset, Pa. , .Tan. 26, 1892. 

Fcrns : Thclr PreservatIve PropertIes and Varied 
-Uses. 

lIRS. N. PIKE. 
People generally speak of the beauty of ferns, de 

light in collecting them for a herbarium or for orna
mental purposes, and when the splendid specimens 
are exhibited in flower shows or conservatories, they 
deservedly call forth expressions of pleasure and ad
miration. They are known for their exquisitely 
formed and often daintily delicate fronds, but they are 
not generally credited with possessing economic value. 

Ferns, lightly as they are , valued, have always held 
an exalted rank in the community of plants; in fact, a 
dominant place in the past ages of the earth, when 
they formed one-fourth of the flora in the carbonifer
ous period. Their use began early, for they entered 
largely into the formation of the coal we now use in so 
many ways, and on which so many industries de
pend. 

To come down to modern times : every farmer is 
familiar with the common fern, the brake or bracken 
that grows so abundantly on open waste lands. Doubt
less it is mostly only looked at as a weed to be rooted 
out. Yet, like many another simple wild plant, it has 

, infinite uses in other countries, and perhaps, with a 
more extended knowledge of them, some of them might 
advantageously be adopted here. 

The bracken, Pteris aquilina, has most wonderful 
preservative powe�. The peculiar odor of this fern, 
like many others, renders it repugnant to insect life, 
and must be familiar to every one who has wandered 
among them, especially in open land on the border of 
woods, where it luxuriates in the bright sunlight, so 
different from many of its order, that prefer shade and 
I!eclusion. This Pteris possesses, moreover, some subtile 
quality inimical to the growth of the varied fungi 
known as mould. Both the odor and the anti-fungoid 
qualities are said to emanate from a peculiar essential 
oil and resin which very probably render the fern dis
tasteful to most insects. Bees have, however, been seen 
to suck the moisture exuding from the stems of the 
young, undeveloped fronds. _ ' 

It is well known that essential oils prevent fungoid 
growths, as may be easily seen by mixing a few drops 
in a common flour paste, and they will keep it from 
mould sporules for a long time. It has been suggested 
that a frond of the bracken be boiled in the paste and 
it would answer the same purpose. 

The above mentioned properties are so well known 
in Europe that they are taken advantage of in many 
ways. In the shops of fruiterers in London and 
Paris and elsewhere, apples and pears are packed 
in hampers containing fern leaves, the venderS all as
serting that they preserve the fruit fresh and good, 
and free from mould and decay. In the Isle of Man 
the bracken is in great demand for packing fresh 
caught herrings to be sent to the Liverpool market, 
and in Cheshire the farmers put up their new potatoes 
in hampers lined with bracken to send to Manchester 
and other cities. 

The custom of keeping potatoes for winter in a 
" hog "  or " bury " is general all over England. A 
large hole is dug and lined with straw and then 
filled with potatoes, a thick layer of the straw 
is also put over them and then covered with earth 
well sodded and packed down to keep out rain and 
trost. A gentleman who had been studying the 

In many parts of Germany and Denmark beech paration of cocoanut oil by the South Sea Islanders, 
leaves and bracken fronds are used to stuff mattresses and the bruised leaves of the fragrant Angiopteris 
and cushions. Fleas and bugs, the household pests of ereata, also a graceful tree fern, are employed to per
the poor people, they say, cannot exist in such beds. fume the oil. 
Would it not be well for our farmers' wives to try Some of the Bleahnums are used in making beer. 
bracken for their mattresses in change for corn husks, The Lastrma filixmas, the male shield fern, is looked 
and be free from their midnight tormentors ? ' In some upon as a powerful vermifuge, for certain parasites of 
of the country places in France small beds are stuffed the human body. The Yakoots, of Siberia, take the 
with fern for children affected with scrofula. In the fragrant wood fern, Aspidium fragrans, and make a 
Western Highlands of Scotland the cottages are decoction of it in place of more expensive Chinese tea. 
tliatched with bracken fronds, but in other parts I The Asp. noveboraaense, the New York shield fern, has 
only the strong stems are used that are bound on by a sweet-scented variety, and if plants are taken and 
ropes made of either birch bark or heather. The dried out of doors, they can be used to perfume a room, 
Scotch peasantry burn great quantities and sell the and the odor will last a long while. 
ashes to the manufacturers of soap and glass, and the The Ceteraah offiainarum cures affections of the 
thrifty housewives burn the dried fronds in their ovens, chest ; the down of P. barometz effectually stops he
as it makes so quick and brisk a fire, especially for morrhages ; another of the Lastrmas contains starch, 
their oaten cakes, as it has no offensive qualities when saccharine matter, tannin, green fixed oil and resin. 
well dried. The rhizome has been used for tanning, and the ashes 

At Pont-y�Pool in Wales, where it grows most abund- contain carbonate of potash. 
antly on the mountain sides, it is cut down in summer One could go on ad i'fli/initum, but enough has been 
and burned in large heaps, then sprinkled with enough said to prove of how much use the ferns are and have 
water to make the ashes adhere, rolled into small been. Truly one-half the world does not know how 
balls and sold in the market for its valuable alkali. the other half lives-and it is very doubtful if doctors 
The washerwomen ' prize it greatly, as it economizes allow all the curative powers said by the natives of 
soap; When used a ball is put in the fire till red hot, various nations to reside in ferns. I will only mention 
and then thrown into a tub of water, which in an hour one more, viz. , the Osmunda regalis. 

becomes lye and is fit for use. Though the first frosts This fine fern is well known as the " king ·fern." 
of autumn turn the bracken brown, it stands erect all Several interpretations of the name are given from the 
winter without decaying. The hardy W elshwomen are ' old Saxon. Osmunda is said to come from 'Osmund, 
often seen'going out in sleighs to bring home loads of meariing " domestic peace, " and the roots of the fern 
bracken. It is used as litter for the horses and mules were boiled and put into some kind of liquor and given 
employed on the tram roads, and is chopped up in their to those who were wounded or bruised. The name also 
food also. When this fern is young it is greedily eaten signified mind and strength, in allusion to its invig
by the far-famed Exmoor ponies, and donkeys delight I orating qualities. A pretty legend is told of how it 
in it. Swine also are fed by the cottagers in some got the , name of regalis. At the time the Danes were 
counties on the boiled roots mixed 'in their wash, which ravaging England, after burning the monastery of 
is very serviceable in spring, when garden produce is Avondale, they destroyed all the surrounding country. 
scarce. Osmund, the Waterman, took hi& beautiful wife eJld 

The bracken was put ,to a singular use in ancient times. child to an island to hide them from the Danes. There 
In the Isle of Anglesea, N orth Wales, an urn was dug up were no caves, but the whole place was covered with 
many years ago containing the bones of a woman and this fern that grew very tall. He took provisions, and 
child. Certain filaments were found adhering to the made mother and child lie hidden in the ferns while he 
sides of the urn, and when microscopically examined went to help King Alfred to drive out the Danes. His 
they proved to be the remains of bracken fronds, that arms at this time were successful and Osmund returned 
had evidently been used as a lining to the urn and in triumph. When all had settled down again in 
covering for the bones. This fern grows in great peace, Osmund's fair child named the fern after her 
abundance in the district where the urn was buried. father and called it the king fern after Alfred. It is 
In Normandy, France, the very poor peasants mix the also said that the heart of the waterman may be seen 
succulent rhizomes with their bread in times of scarcity, in a section of the root. 
and in Siberia they al-e used with malt when brewing .. I • • • 
beer. In some places it is used for dressing kid and 
chamois leather. 

The bracken grows in every quarter of the globe. In 
North America it extends across Canada and is in every 
State of the Union as far as Mexico, south. According to 
locality it grows from one to ten and twelve feet high. 
If cut while green and left to rot on the ground, it 
improves the land and is very good for potatoes. Here 
the fronds are mostly tripinnate or winged. The 
name Pteris is derived from pteryx, a wing ; and aqui
lina, from a supposed resemblance to a spread eagle, 
when the vessels in a transverse section of the under
ground stem are cut across. Everywhere legends 
linger round ferns-they sang of them in Eastern lore 
as emblems of secrecy and friendship ; and the solemn 
Druids of old used them in their incantations. 

Many kinds of ferns besides the bracken are eaten 
in India, especially by the hill tribes, but not as a sta
ple article of diet, only as an accompaniment to other 
food. The Aspleniu1n nidus, or birds' nest fern, is eaten 
in all the islands of the Indian Ocean, the young un
curled fronds being boiled in bundles like asparagus, 
and eaten as a salad. One of the Polypodiums mixed 
with barley and milk is used as a drink for persons re
covering from inflammatory maladies. The common 
adder's tongue fern serves in the preparation of an 
ointment ; a Baolopendrum as a pectoral and for spit
ting of blood ; fJleiahinia roots are full'of fecula, slightly 
bitter and aromatic, and are used in .Tapan, Persia, and 
Australia for food. The poor of most nations seem to 
turn to ferns in some sort as a substitute for other lack
ing necessaries of life. 

Many of these plants have astringent as well as ar0-
matic properties, especially some of the Adiantums. 
From the Canadian maiden hair, sirup of capillaire is 
said to be made with an infusion of orange flower water 
and sugar. Not alone are ferns in use iIi modern days. 
In Pliny's time the frail stems of Adiantums received 
the name of Cheveux de Venus, and were used by ladies 
for strengthening and increasing the growth of their 
hair, and he tells how ladies beautified themselves by 

Hops, 

Census Bulletin 143 shows the production of hops for 
the year 1881) to be 89, 171, 270 pounds, grown upon 50, 212 
acres of land in seventeen States. The five leading 
States in the production of hops are : 

Acrell. 
New York. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36,670 
Washington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,113 
California . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . 3.974 
Ol'egon . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . .  3,130 
Wisconsin. . . . . . . . . . . . . . . .  . . . .  . . . .  . . . . . . . . . .  967 

Pounds, 
20.063,029 

8,313,280 
6,047.338 
3,613,726 

428,54'1 
The aggregate production of these five States was 

38,965, 920 pounds, being 99 '48 per cent of the entire crop 
of the United States. New York produced 51 '22 per 
cent of the entire yield from 73 '03 per cent of the entire 
acreage. California produced the highest average per 
acre, 1, 648 pounds. Washington followed closely, with 
an average of 1, 626 pounds, and Oregon stands third in 
rank with 1, 155 pounds. New York produced an ave
rage per acre of 547 poUIids, or less tb!tn one-third that 
of California, while Wisconsin, with 443 pounds, stands 
the lowest of the fiw hop-growing States. The value 
of the crop of the United States for 1889 was $4,059, 697. 

The crop of 1890 amounted to 36,872,854 pounds, which 
was worth $11, 105,424, or nearly three times the valu� 
of the crop of the previous year. This great advance 
in value is due to the fact that the average price .of 
hops in 1889 was about 10 cents per pound, while in 1890 
it was over 30 cents. 

• .  e . •  
Freckles. 

Some people are born freckled and other have freckles 
thrust upon them. The former class might as well 
accept their freckles as a dispensation of Providence, 
for nothing can be done for them. The latter can 
always get rid of their affliction by using a couple of 
drachms of sal ammoniac with an ounce of German 
cologne, the solution mixed with a pint of distilled 
water. Applied two or three times a day, states one of 
our contemporaries, it will cure the worst case of 
acquired froolU� oIl, �Qrd. 
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DR. S. P. LANGLEY'S EXPERIMENTS IN AERODYNAlIIICS.* ments, the heavy metal plane suspended b y  a spring in the air at angles of inclination ranging from 2° to 30°. 

" So far as the mere power to sustain heavy bodies 

I
' from the motionless arm drew out that spring to a The resistance of these planes to advance while thus 

in the air by mechanical flight goes, such mechanical carefully noted distance by its dead weight ; but, as supported, and. the horse power necessary for main
flight is possible with engines we now possess. " These soon as the whirling table was put in motion, and the taining the motion, are derived from the preceding ex' 
words, coming as they do from the Secretary of the I plane was not only suspended but dragged along with periments. These results confirm by experimental de
Smithsonian Institution, a gentleman who prominently the lateral movement, the spring was seen to contract monstration, up to velocities of 50 miles an hour, the 
represents the dignity of official science bit this coun- more and more instead of lengthening, showing that proposition of which the first experiments with the sus
try, and who is everywhere recognized as a physicist the pull diminished with each increment of speed. pended. plane gave a prevision, namely, that in the 
of known reputation, carry with them a weight of It does not appear that this experiment, simple as it horizontal flight of an aeroplane it takes less power.to 
authority. Nearly five years ago Prof. S. P. Langley, is, has ever before been tried, though, as soon as it has maintain a high speed than a low. one . 

. then the director of the Observatory at Allegheny, Pa. , been tried, the result is seen to be so immediate a con- For further demonstration an entirely different 
commenced there a series of experiments in aerody- sequence of a known principle that it is apt to appear instrument, called the component pressure recorder, 
namics, the results of which he has recently placed self-evident and superfluous. It becomes eTident, by (see cut) was next devised. This instrument gave a di
before the public, and of which we here give abstracts. Dr. Langley's experiment, that the faster the motion rect measurement of the horizontal resistance to the 

Mr. Hiram S. Maxim, inventor of the well known in the air the less is the pull, contrary to what is ob- inclined planes while being driven through the air with 
Maxim machine gun, has been conducting in England tained in transport on land or in water. The faster the speeds at which the vertical pressure of the air sus
within the past two years experiments in some respects inclined plane goes, the more it tips forward, and the I tained the weight (" soaring speeds "), and the motion 
similar, and has independently and with remarkable smaller is the effective resisting surface that it offers. became as if they were entirely free from support or 
coincidence reached some of the same important con- Now, since the power exerted is measured, not by constraint. A long series of experiments was made 
clusions as Dr. Langley. The experiments common to the tension alone, but by the product of tension into with this apparatus in which hundreds of observations 
each have been to determine the lifting power of in- the distance through which this is exerted in a given were obtained, the· . quantitative data of which render 
clined aeroplanes when driven horizontally through I time, this experiment, while noteworthy for th� sim- the conclusions very striking. Dr. Langley observes : 
the air. at high velocities. In the experiments of Mr. plicity of its illustration, proves only that one of these " Since effective steam engines have lately been built 
Maxim the aeroplane used had a spread of 12 feet, and factors diminishes while the other increases, as higher weighing less than 10 pounds to one horse power, and 
was thus relatively large with respect to the radius velocities are attained, and is so far incomplete. But the experiments show that if we multiply the small 
(30 feet) of the circle in which it was moved. In Dr. it suggested to Dr. Langley the inquiry whether the planes which have been actually used,or assume a larger 
Langley's experiments, though the whirling arm was second factor might not increase less rapidly than the plane to .have approximately the properties of similar 
of approximately the same length, the aeroplanes were first diminished, so that the product of the two factors, small ones, one horse power rightly applied can sustain 
designedly made so small that, for any small portion of stress and distance, namely, the power expended, over 200 pounds in the air at a horizontal velocity of 
their path, the whole would ' move approximately in a ' might not also diminish with increasing speed, with over 20 meters per second (about 45 miles an hour), and 
straight line, and the disturbing effects of centrifugal the startling consequence that, except for friction still'more at still higher velocities. " 
force be rendered quite negligible. with such ' heavy · planes, the greater the horizontal Having determined the power necessary to be ex-

As only Dr. Langley's novel experiments and discove- speed, the less would be the power required to main- pended in driving forward differently shaped aero
ries are as yet before the public in any detailed form, tain it, a conclusion which, if reached, would be ap- planes, at soa.ring speeds, methods and apparatus were 
these only can here be particularly;described. They were · parently paradoxical in its novelty and of far-reaching devised for investigating the efficiency of propellers in 
made with the object of taking nothing on trust, but of importance in its consequences. furnishing the end thrust shown to be requisite. This 
putting everything to the test of actual trial, even at So novel a conception as that there might exist a is accomplished by means of the " dynamometer chro
the risk of superfluous experiment, and they were con- practicable mode of transport in which, through a wide nograph" (see cut) used in connection with the com
cerned with the scientific aspect of the subject rather range of velocities of horizontal motion, the greater ponent pressure recorder. The former instrument is a 
than with the particular new art of aerodromics or air- I the speed, the less the power required to maintain it, complete, self-registering dynamometer (placed at the 
running which they pointed to. evidently demands the most convincing experimental end of the arm of the turntable with the propeller), 

The whirling table which was used as an auxiliary in I demonstration. For this purpose a number of pieces which gives indicator diagrams, ·showing the amount 
all the, experiments (see engravings) consisted essentially of special apparatus were devised so as to test the fact, of power expended in driving the propeller and the re
of a horizontal arm thirty feet long, driven ordinarily by if true, and repeat the demonstration in numerous turn in end thrust which this gives back. The power 
a 10 horse power engine, at varying speeds up to one different . ways. The first quantitative experiments for driving was furnished by a small electro motor, 
hundred feet per second, or about 70 miles an hour, its were made with an instrument devised by Dr. Lang- located on the rotary arm, but actuated by a station
rate of rotation being registered on a stationary chrono- ley and called by him the ., resultant pressure re- ary dynamo. For this experiment, it is necessary that 
graph, by the action. of quadrant electric contacts corder " (see cut), for measuring the total 'normal pres- the propeller shall drive itself througl1 the air at high 
placed around the axis of the revolving arm. The sure on an inclined plane moving in the air, and to ex- speeds, while attached to the heavy, massive arm of 
chronograph sheets, therefore, preserved a permanent amine an assumption made by Newton, which had the turntable, this latter offering a resistance out of 
exact...r�ord of the velocity of rotation for every revo- I stood in the way of previous investigators. This as- all proportion to that of an aerodrome, such a,s the 
lution and quarter of a revolution throughout every sumption (see Principia, proposition xxxiv, book ii) little propeller · is adapted to drive. In the auxiliary 
series of experiments. By means of a series of step I was that this pressure varies with the square of the use of the component pressure recorder, mounted at 
pulleys, all velocities at the end of the arm from rest I sine of the angle between the surface and the direction the end of the great whirling arm, Dr. Langley has 
up to this 70 miles an hour were actually attained. in I of advance. From the results obtained by it, Newton's overcome this last difficulty. The instrument has an 
experiment. It was also possible by means of the re- assumption is shown to be widely erroneous. arm of its own, six feet long, susceptible of oscillation 
action of the wind from a small propeller at the end of It has always been known that an inclined plane can about a vertical axis. Upon the end of this arm is 
the arm to drive it independently of the engine, but be supported in the air by being pulled along on it, as placed the dynamometer and propeller, alld the whole 
the latter was generally used. a kite by its string, and it is theoretically possible that is set in motion at a high speed by the rotation of the 

With this apparatus a number of different accessory the kite could be moved without a string by propellers great whirling arm. Then the propeller is actuated by 
pieces of mechanism were devised for measuring "the or other means worked by an engine, if the latter were the dynamo at increasing speedS, until its end thrust 
power expended, and for recording resistances over- light enough, in proportion to its' strength, to be sup- is so great as to actually begin to drive it . ahead of the 
come while driving through the air aeroplanes placed ported by the upward air pressure in question. -By turntable, this critical instant being observed and re
at the end of the rotating arm. The subjects of inves- Newton's formula and Smeaton's constant of wind corded by the motion of the recorder's arm about the 
tigation covered phases of pressure and resistance on pressure, each square foot of a kite or plane held at the vertical axis. At this instant, then, tJie . propeller and 
inclined planes of ,different form, size, and weight, to- angle of five . degrees with the horizon, and moved its aeroplane are no longer being carried forward by 
gether with power necessary to sustain and propel them along at a rate of 35 miles an hour, would support, by the- turntable, but the propeller is driving itself ahead 
through the air. the reaction of the air, a weight of only about one- independently of it, but at exactly the same speed. 

The description may be inaugurated with an illus- twentieth of a pound. If the engine, then, weighed The product of this speed by the end thrust, meas
trative experiment giving one factor of demonstration. even an ounce for each foot of supporting surface, it ured on the dynamometer, furnishes the performance 
In this case a heavy metal plane was suspended from could not sustain its own weight. One conclusion of of the propeller, and when compared with the power 
the movable horizontal arm by a spring balance, which, the experiments with the Langley resultant pressure expended, shows its efficiency. 
when all was at rest, was drawn out a distance corre- recorder was that Newton's assumption was wrong, This is an outline of the principal steps in the in
sponding to the weight. It �d been a tacit assump- and that in the supposed case · the actual weight cap- vestigations. Dr. Langley concludes his memoir with 
tion underlying the calculation of previous investi- , able of being supported is twenty times as great as the following words : " I  am not prepared to say that 
gators that when such a plane surface was not only I that so computed, while for smaller angles and better the relations of power, area, weight, and speed, here 
suspended, but also dragged along in rapid motion, the disposed rectangles the error is still larger. It followed, experimentally established for planes of small area, 
tension or strain would be increased, and that the then, that if reasonably light engines could be built, will hold for indefinitely large ones; but from all the 
spring balance would be drawn out still further. Ap- what was before impossible now becomes possible ; and circumstances of experiment, I can entertain no doubt 
plying this idea to the flight of birds, Navier and other to demonstrate that within certain limits the power re- that they do so hold far enough to afford assurance 
eminent men of science had cal<mlated that it would quired for horizontal flight actually diminished as the that we can transport (with fuel for a GQnsiderable 
take nearly fifty times the power which a bird expend- speed increased, a piece of apparatus called the journey and at speeds high enough to make us inde
ed in sustaining its own weight in the air by hovering " plane dropper " was devised (see cut). It is designed pendent of ordinary winds) weights many times great
over one spot, to not only sustain the weight, but move to show (1) that a horizontal plane falls slower in hori- er than that of a man. In this mode of supporting a 
it along in rapid flight ; and on this very natural but zontal motion than when at rest ; (2) to make actual body in the air, its specific gravity, instead of being as 
erroneous assumption they reached the conclusion that measurements of the time of fall of variously shaped heretofore a matter of primary importance, is a matter 
it would take one-thirteenth of a horse power to sustain planes ; (3) to determine for different angles of inclina- of indifference, the support being derived essentially 
iSe fllght of a model no bigger than a swallow, and by tion the speed necessary in order to derive an upward from the inertia and elasticity of the air on which the 
lIDplica.tion it IOUowoo plainly enough that no known thrust from th� air just sufficient for sustaining the body is made to rapidly run. . • . . I wish, however, to 
mechanical power could be strong enough consistent planes. put on record my belief that the time has come for 
with the necessary lightness to ever make a flying'ma- With this appr�tus with planes horizontally dis- these questions to engage the serious attention, not 
c?ine. In. Dr. La�gley's illustration, which is essen- posed, a plane 3&lnche� long, 4 inches wide, and of l' only of engineers, but of all interested in the po�sibly 
tmlly an IntroductlOn to more demonstrative experi- pound weight, was driven horizontally in the direction near practical solution of a problem, one .of the most 

* In the preparation of this article the editor has been placed under of its width. When allowed to fall from rest, the time important in its consequences of any which has ever 
obligations to Mr. George E, Cnrtis, of the Smithsonian Institution, who of falling was 0 '53 second, the retardation due to the presented itself in mechanics ; for this solution, it is 
!!as exhibited apparatus and placed at his clisposal the literature of the resistance of the air being 0 '03 second. When driven here shown, cannot longer be considered beyond our 
subject. Amonlt the latter the following have been freely consul ted ; 
.. Recherches Experimentaies Aerodynamiqnes et donnees d'experience," forward through the air, the time of fall increased un- capacity to reach. " 
S. P. Langley, extracted from Oomptat Ilendus d68 B8Gnces de t'Academf.e til with a velocity of 66 feet per second (45 miles an hour) ------._,1-4 ...... , -4._-----
des Sci6_, seance do 13 juillet, 1891; small 4to, 4 pp, .. Experiments I the time of fall was 2 seconds. The results with the ACCORDING to Dr. H. A. Kelly, permanganate of po
in Aerodynamics," S. P. Langley, Smithaonian Oontributio711 to Know- planes inclined at various angles are presented in Dr. tassium and oxalic acid are harmless to the hands and "dge, 801, Anlt., 1891 ; large 4to. 115 pp., 10 plates. " The Possibi l ity of L I ' " hi hi h h t I S d t I th t 
Mechanical Flight," S. P. Langley. (Jentu1'1l, Sept., 1891; 3 pp. .. Aerial l ang. ey s memoIr . In grap c curves w c s ow a a are germicida . oap an wa er p us e permangana e 
Navigat.ion ; the Power Reqnired," Biram S. Maxim, Oentu1'1l, Oct., 1891 ; glance, for the differently shaped planes used, the of potassium and oxalic acid are the only true germi-
5 pp., iIll18. speed necessary in order that they shall be supported cides, and the best disinfectants we possess to-day. 
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THE ELECTRICAL TRANSliliISSION OF POWER BETWEEN rotary current, which is generated by a dynamo in 

LAUFFEN ON THE NECKAR AND FRANKFORT ON THE which the field magnet rotates. Its discoverer is the 
lIIIAIN. Italian Professor Ferraris, of Turin, and among the 

of the flue which enlarged toward the top. On partially 
shutting off the access of air to the fire, the difference 
became much more marked ; the current in the flue 
tapering upward diminished, and finally stopped alto
gether, the smoke finding its way entirely through the 
flue with the wider top.-The Builder and Decorator. 

Among the many important exhibits at the recent constructors who have brought it into notice by build
Frankfort Electrical Exposition, a prominent place was ing practical machines, we will mention the following 
given to the arrangements for the transmission of power engineers : Tesla, Hasselwander, and Von Dobrowol
between Frankfort and Lauffen. It formed the main sky. . . . . .. 
feature of the exhibition, and is an important step in The rotary current may be described as a system of 
the development of electricity. connected alternating currents of different phases. The Ruling of DUl'ractlon Gratings. 

As is well known, we understand transmission: of The invention of the rotary current motors makes it A word should be said as to the difficulties of ruling 
power to mean the methods which utilize the electric possible to use also the economical alternating current gratings which may explain why so many orders for 
current for carrying any energy-whether derived for driving motors. On the Lau1fen-Frankfort line gratings remain unfilled. It takes months to make a per
from coal, from falling water, from the force of the about 300 h. p. have been effectively tratIlsmitted by fect screw for the ruling engine, but a year may easily 
wind, or from the ebb and flow of the tide-any re- means of an alteruating current of very high tension be spent in search of a suitable diamond point. The 
qulred distance. (30,000 volts), and this energy is applied by means of patience and skill required can be imagined. Most 

If, for instance, the energy of great waterfalls is to the new rotary current motors. This striking experi- points make more than one " furrow " at a time, thus 
be transmitted, the following arrangement is usually ment can scarcely have been tried before. The entire giving a great deal of diffused light. Moreover, few 
employed : By means of turbines the falling water is cost is about $20,000. The three conductors which diamond points rule with equal ease and accuracy up 
made to drive the queen of all mechanisms, the dyna- carry the current to Frankfort have a total length of hill and down. This defect of unequal ruling is es
mo ; the latter generates electricity, which is carried to about 310 miles, and about 13, 200 lb. of copper were pecially noticeable in small gratings, which should not 
a distant station by wire conductorS. There it enters used in their manufacture ; 1, 500 lb. of oil are used for be used for accurate work. Again, a grating never 
a second dynamo, causing the movable part, the a1'lna- 1 filling the insulators over which the conductors pass. I gives symmetrical spectra ; and often one or two par
ture, to operate. In this way machinery can be driven All this goes to prove that the technologist is now pre- ticular spectra take all the light. This is of course de
or the electric current can be used for lighting, etc. pared to transmit strong currents over great distances, sirable if thes.e bright spectra are the ones which are 

ELECTRICAL TRANSliliISSION OF POWER-PRIliliARY STATION AT LAUFFEN ON THE NECKAR-ROTARY CURRENT D1NAliliO FROlili THE OERLIKON WORKS. 

The transmission of power over such long distances 
is a new thing for the electrician, and from it he has 
gained the idea of utilizing the water power which is 
supplied so abundantly by nature in some countries
as, for instance, in Switzerland-throughout whole dis
tricts, and at great distances from the source. A 
notable instance of this was the transmission of the 
energy of Niagara Falls to Buffalo. a distanee of 
nineteen miles. The last obstacles to work of this 
kind have been removed by the achievements of the 
Frankfort Exposition, by which a force of falling 
water equal to 300 h. p. is transmitted a distance of 
about 108 miles to Frankfort. and the experiment has 
proved a brilliant success. 

Connected with the realization of this plan there are 
a great number of important innovations. to which we 
will briefly refer. 

Dynamo machines generate two different kinds of 
currents according to their construction : the continu
ous current and the alternating current. The continu
ous .current machine, which generates a current that 
flows continuously in one direction, has surpassed, in 
many respects, its sister, the alternating current ma
chine, the impulses of which change their direction 
many times in a minute. When the direct current is 
used for the transmission of power a conductor having 
a J1�al cross section is required, but, although the 
alternating current is much more economical in thill 
respect, it has not been possible heretofore to utilize it 
for driving motors. To the direct and alternating cur
rent already described has lately been �dded the 

bringing the power which is now wasted in regions re- to be used. Generally it is not so. It is not easy to 
mote from the channels of trade to the machinery tell when a good ruling point is found, for a " scratchy " 
which is busy in the service of man in the large cities. grating is often a good one; and a bright ruling point 
- Ueber Land und Meer. always gives a " scratchy " grating. When all goes 

Oil • • • ... I well, it takes flve days and nights to rule a 6 inch grat-
Area.. for Cll lnllleys. ing having 20,000 lines to the inch. Comparatively no 

The old rule about chimneys was that they ought to difficulty is found in ruling 14,000 lines to the inch. It 
have the flue tapered to the top, on the theory that, as is much harder to rule a glass grating than a metallic 
the hot gases in them ascended, they cooled, and, in one ; for to all of the above difficulties is added the one 
cooling, contracted ;. and that it was important to re- of the diamond point continually breaking down. For 
duce 1he size of the flue in proportion to the reduction this reason, Professor Rowland has ruled only three 
in volume of the gases, as otherwise cold air from the glass gratings. One of them has been lost, and the 
top would descend to fill the vacancy left by the con- other two are kept in his own laboratory, These two 
imction of the gases, and the draught would be were used by Dr. Bell in his determination of the abso
checked. Reasonable as this theory seemed, practice lute wave length of the D lines.-Joseph Sweetman 

has shown that cylindrical boiler or furnace flues are at Ames, in Astronomy. and Astr()-Physics. 

least as good as the tapered ones, and within a few years • • • , .. 
practical engineers and architects of experience in such ACCORDING to the report of the statistician of the In
matters have inclined to make them slightly larger at terstate Commerce CommilSsion, the total number of 
the top than the bottom, the increase in diameter being, persons reported killed on the railroads of the United 
perhaps, half.an inch to ten or twelve feet. Recently, States during the year ending June 30, 1890, was 6,334, 

a Swiss engineer has made experiments to see whether of whom 2,451 were employes, 286 were passengers, 
the facts bear out the old rule or support the more and 3, 597 were classed as " other persons," the last 
modern practice. To make the test, he built a chim- class including suicides. The total number reported 
ney over a furnace grate, the stack having two flues. injured was 29,025, of whom 22,394 were employes, 
Ope flue tapered upward and the other qownward, and 2,425 were passengers, and 4, 206 were unclassified. 
tbe flues opened side by side over the grate, with open- During the year 369 employes were killed and 7,84� 
ings of the same size. On lighting a fire on the grate, injured in coupling and uncoupling cars. There can 
with unlimited access of air under it, the smoke was be no doubt that a large proportion of these fatalities 
seen to issue nearly equally from the top of both the and injuries would not have occurred if automatic 
llues, but with an unmistakable prePQlld��ce in fll-vOl" couplel'll had bean in universal use. 
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CALIFORNIA'S FAMOUS BIG TREEB. than a pity, but rather a matter calling for severe on this grove for a number of years, and has turned 

In some twenty irregular groups, extending through criticism, that the lumbermen should be permitted to its attention almost entirely to the sequoias. 
a distance of about two hundred miles on the western destroy, as they are doing, with a few exceptions, If the big tree lumber brought higher prices than 
slope of the Sierra Nevadas, from Calaveras through these groves of Sequoia gigantea. These trees grow any other sort, the zeal which is shown in the destruc

Tulare County, California, are found what are known nowhere else in the world, and their beauty, grandeur, tion of the groves could be understood. But it rates 

as the famous " big trees " of California, one of which and marvelous age combine to make them objects of no higher in the market than the sugar pine, with 

forms the subject of our illustration, and, wonderful to such surpassing interest that the folly and neglect of which the mountain slopes are densely covered. 

relate, although a passageway has been cut through it I the government in permitting their present destruc- I The lumber companies could have made just as much 

through which stages regularly pass, the tree still lives. tion.will pass the comprehension of succeeding genera- money and been at no expense for blasting powder if 

This tree is in the Mariposa grove, and is 28 feet in tions. The Calaveras grove, north of Yosemite valley, they had let the big trees alone and turned to the 

diameter. A still larger tree in the same grove is is still untouched, and the Mariposa grove, thirty-five sugar pines. 
known as the " Grizzly Giant." It is 34 feet in diameter. miles south of the valley, is safe, because included in In the groves further south the same scene is re
The highest of these trees is in the Calaveras grove, the Yosemite grant, but the Fresno Flats grove, the peated time after time. In that portion of the sequoia 
and it is 325 feet high. : next one in the belt, . is a scene of destruction. It be- belt between the north and south boundaries of Tulare 

This tree, the Sequoia gigantea, should not be con- I longs to the California Lumber Company, of San County alone there are at least ten mills, every one of 

THE TB.D I� WAWONA " <SEQUOIA GIGANTEA) IN MARIPOSA GROVE, CAL. 

founded with thfl California redwood, 8eqfWia aemper- Jose. Their policy has been to slaughter the trees 
'/lirem, a tree which qllite frequently reaches a diame- without regard to age or size, beauty or grandeur. 
ter exceeding 11§ feet and a Leight of 300 feet. The ' This was once one of the most beautiful of the groves, 
largest specimen of this tree is seven miles south of but to-day it is a pitiful wreck. Giants of the forest, 
Santa Cruz ; it is 20 feet in diameter and 366 feet high. fifteen, twenty, and thirty feet in diameter, lie on the 
The redwood is found from the boundary of Mexico ground in every direction. The largest trunks, those 
northward, forming vast forests upon the Coast Range that are too large to be handled easily with the saw, 
of mountains, never very far from the Pacific. The have been shattered with blasting powder. Stumps of 
wood is light and close grained, much resembling the trees, six, ten, or a dozen feet high, are all about, 
red cedar in appearance; it splits with remarkable an army of witnesses to the malevolent avarice of men. 
facility, is eminently durable, and is used for building Occasionally there is a mighty tree still standing, with 
purposes, cabinet work, . and almost every variety of a great gash, perhaps five feet deep, cut and sawed 
general wood work, forming the principal staple of the into one side. This grove has been almost annihilated. 
California lumber trade. When the company cleans up the trunks and limbs 

With such abundant supplies, therefore, of one of that now cover the ground, its work of destruction 
tlle finest varieties of lumber, it seems something more will be just about completed. It has been engaged 

which is industriously working away at the big trees. 
Their owners evidently fear that the national govern
ment will some day awaken to the wisdom of throwing 
protection around these unique groves, and they are 
determined to get just as much money out of them as 
possible before that day comes. 

In the Fresno grove, which is on the line between 
Fresno and Tulare C ounties, the General Grant 
National Park preserves a few of the big trees. It is 
only a square mile in extent, and does not include the 
whole of the grove. The rest of it is rapidly dislj.p
pearing. A little to the southeast the Sequoia National 
Park includes the North Kaweah and South Kaweah 
groves, which were withdrawn from sale in time to 
save them from destruction. Through the remainder 
of the groves one comes upon the same scene agam 
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and again. Everywhere ax, saw, and blasting pow
der w;e doing their detestable work with speed and 
thoroughness. 

It has been proposed to extend the boundaries of the 
Sequoia Park so that it will embrace all the sequoia 
groves in Tulare County and cover the mountain slope 
from the summit of the Sierras nearly to the lower 
timber line. If the proposition included the whole 
belt of the sequoias from the most northern grove to 
the most southern tree, it would be still more heartily 
approved by all those-excepting always the mill 
owners-who have visited the groves and know how 
hopeless is their preservation in any other way. 

� titutifit �mtri,au. 
Modern Prognlsa In Naval Engineering. 

Sir Edward J. Reed, in a recent address to the Junior 
Engineering Society, said : 

Prior to 1863, the consumption of fuel in H. M. ships 
was 4 pounds per I. H. P. per hour. In the case of the 
Sultan it was 1� pounds when developing the full 
power with forced draught. Now, a vessel with the 
old type of engine, weighing 920 tons, would develop 
about 4,900 I. H. P., and burn in four days of her full
est steaming 840 tons of coal. The total weight which 
her designer had ·to provide for was 1,760 tons, to en
able her to develop say 5,000 horse power for four 
days continuously. But in the case of the modem ves
sel, just before referred to, if her indicated horse power 

[FEBRUARY 13, 18<)2. 
three days in each year or pay an amount equivalent 
to the compensation of a laborer for three days. The 
consul at Havre says that French pavements increase 
in excellence with age. In France, he says, all roads 
have perpetual attention. If from weight, rain or other 
causes a hollow, rut or sink is formed, it is repaired at 
once. Where the space to be repaired is of limited area, 
the rolling of the new coating is left to the wide tires 
of the heavy carts, but in the case of extended areas a 
steam roller is brought into use. Every Carrying and 
market cart in France is a road maker instead of a rut 
maker, for it has tires usually from 4 inches tq 6 inches 
in width. 

• • • • • For an excellent Ifb-otograph from which our picture 
is made we are indebted to Mr. I. West Taber, a Yo
semite commissioner, of .No. 8 Montgomery Street, San 
Francisco. 

were to be the same, viz. ,  5,000, the weight of her ma- The Meeting of Jupiter and Venus. 

.. I e  . ... 

Qhinery would only need to be one-twelfth of this, say Everybody must have noticed. during the past few 
420 tons, and this with the same aggregate weight of weeks the gradual drawing together of the brilliant 
machinery and fuel (viz., 1, 760 tons) ·would leave 1, 340 planets Jupiter and Venus. Outshining all the other 

AlIotroplsIn In Alloys. tons available for fuel But her consumption would be stars, they have added greatly to the beauty of the 
In his presidential address before the chemical sec- only 80 tons per day, so that she would carry fuel evening sky. During the present week they will con

tion of the British Association, Prof. Roberts Austen enough to steam for no less than 16 days at the fullest tinue to approach one another, until on Saturday 
spoke of the consequences of allotropic changes which speed, or more than four times the time, and therefore morning, February 6, they will be so close that to the 
result in alteration of structure as being very great. more than four times the distance over which the naked eye they will actually seem blended into one. 
The case of the tin regimental buttons which fell into earlier vessel could have steamed. During the period Unfortunately the hemisphere of the earth which we 
a shapeless heap when exposed to the rigorous winter over which my own responsibility for large steamships inhabit will be turned away from the place they occupy 
of St: Petersburg is well known. The recent remark- extends, I have, therefore, seen the steaming power in the sky at that time, so that we shall be unable to 
able discovery by Hopkinson of the changes in the multiplied more than fourfold. witness this interesting conjunction. But on Friday 
density of nickel steel (containing twenty-two per cent Th� single illustration furnishes, I think, so striking evening the two pI8.nets will already have drawn so 
of nickel) which are produced by cooling to 30 deg. an example of recent progress that it will not be neces- near together that their aspect will be that of a most 
affords another instance. This variety of steel, aft.er sary for me to trouble you with references to the many splendid double star. 
being frozen, is readily magnetizable, although it was other examples of like nature with which marine ex- The observer will notice at once the uliquestionable 
not so before ; its density, moreover, is permanently perience abounds, otherwise I might adduce, as one of superiority of Venus to her giant brother in brilliancy. 
reduced by no less than two per cent by the exposure the most interesting among them, that elfish creation ThiS, of course, is an effect of distance, for although 
to cold ; and it is startling to contemplate the effect (due to the genius and perseverance of Mr. Thorny- apparently so near together that they almost touch, the 
which would be produced by a visit to the arctic croft) the swift torpedo boat, which animates the mili- two planets are really more than four hundred millions 
regions of a ship of war built in a temperate climate tary harbors of the world by its lightning-like move- of miles apart, their conjunction in the sky arising simply 
of ordinary steel, and clad with some three thousand ments. In this case we have developed to a degree from the fact that Venus, in swinging around its orbit, 
tons of such nickel steel armor ; the shearing which never dreamed of until quite recent years the princi- happens to come almost exactly into the line of sight 
would result from the expansion of the armor by ex- pIe of securing a very large development of power with from the earth to Jupiter. Jupiter is more than 1, 400 

posure to cold would destroy the ship. The molecular a very small weight of machinery, by means of an im:·  times as large as Venus, and if it were really placed 
behavior of alloys is, indeed, most interesting. Mr. W. mense number of revolutions. side by side with Venus, would be at least 130 times as 
Spring has shown, in a long series of investigations, These are some of the things which were before me, bright as the latter is. In short, it would resemble a 
that alloys may be formed at the ordinary temperature, although but diInly seen, if seen at all, when I com- small but dazzling moon. 
provided that minute particles of the constituent ele- menced my public work. What may not be before you But it is only when one considers what these two 
ments are submitted to great pressure. Mr. W. Hallock who are now of the age that I was then ? I remember planets are that the true interest of this week's celes
has recently given strong evidence in favor of the view that many years ago, when presenting prizes to the tial spectacle is developed. They represent respect
that an alloy · can be produced from its constituent Science School at Liverpool, I pointed, as to a dream ively' the two great types or groups into which the 
metals with but slight pressure, if. the temperature to that might be realized, to the possible reduction of sun's family of worlds may be divided-the terrestrial 
which the mass is submitted be above the melting weight of material in a vessel and her machinery so group, whose members, like the earth, are of compara-
point of the alloy, even though it be far below the grea� in amount as to provide for the complete lifting tively moderate dimensions, while tb -..faces have 
melting point of the more easily fusible constituent. of the vessel to be propelled above the surface of the become cool and encrusted witb a 1 il, on which 
A further instance is thus afforded of the fact that a wa1!er; by means of a set of propellers with inclined a great variety of life flourishes, I, zy fiourish, and 
variation of either temperature or pressure will eJfeet axes, which should simultau.eously elevate her and force the Jovian group, to adopt a name from their greatest 
the union of solids.-Popular Science Monthly. her head through the air only. I admit that, notwith- representative, Jupiter, in which a much earlier stage 

standing the great advances in this direction to which of planetary development evidently exists, so that their 
we have just been attending, we are still far from this surfaces have not yet cooled down or assumed a per-

. . . , .  

The First LoeoInotlve Kun In A.Inerica. result ; but I for one .am satisfied that we are advaac- manent form. These half-developed globes are all of 
It was in 1829, the same year in which Stephenson, ing rapidly toward a. time when the transformation gigantic dimeIliions and low specific gravity. 

with his Rocket, demonstrated the practicability of which steam and steel and electricity have already ef- . During the past year Jupiter has shown signs of tre
r;1pid steam traction on railways. The engine was fected will be looked back upon as but the initial stages mendous disturbance in the dense cloudy atmosphere 
named the Stourbridge Lion. It was made in England of the transformations that are to come, and are to by which it is surrounded, and the fact has been noted 
and imported by the [ Delaware and Hudson Canal come soon. that such disturbances upon Jupiter show a tendency 
Company, and designed to draw coal from their mines • , .  I • to coincidence with the return of the maximum sun-
in Carbondale to the head of their canal in Honesdale, Koads In France. spot period. Just now the sun is becoming from month 
Penn. On its arrival, it was placed on the railway and The excellence of French roads is well known. The to month the scene of more violent activity than it has 
run from Honesdale to eeeleyville, a little over a mile. United States consul at Bordeaux describes how they displayed since 1888 or 1884, and at the same time the 
It was found to be too tall to go under a highway are made. The materials are brought from the n6an'lSt .,reat belts and spots upon Jupiter brighten and glow 
bridge over the track at that place, and was reversed quarries and placed at either side of the route surveyed. with color, and exhibit changes of wonderful rapidity 
and run back to Honesdale. All parts of the railway In order that the full amount contracted for may be and variety. We cannot yet precisely interpret the 
above the surfooe oBhe ground were built on trestle.s, delivered, the stQne must be heaped in angular piles of processes of world making which are going on there, 
and the heavy engine racked them so much as to en- prismatic shape and fixed dimensions. These heaps, but they are intensely interesting to watch. 
danger safety. For these reasons the locomotive was placed at a given distance from one another, are after- Venus, too, attracts particular attention just now, 
set off by the side of the track, and a board shed built ward visited by an official inspector, and must in all in- because observations to be made during its present 
over it. The railway was planked, and horses employed stances fit exactly beneath a skeleton frame carried by visit to our side of the sun may settle the question that 
to draw the cars. The engine stood there safe for him. The material is usually marble, flint, stone, or has been raised as to the correctness of Schiaparelli's 
several years. gravel, and whatever is used must be of the best quality conclusion, announced less than two years ago, that 

The writer was personally acquainted with these and cleansed from all foreign substances. The stone Venus always keeps one side turned sunward, or makes 
facts. Two men who rode on that trip are living at must be broken so that each piece may pass through a but one rotation on its axis in the course of a revolu
this time. ring 2%, inches in diameter. It is then spread evenly tion around the sun. If this strange state of things 

In 1840 and 1841, while I was a student in the Hones- over the road, the interstices being carefully filled in really exists upon a planet whose size entitles it to be 
dale Academy, I found the boal'ds on one side of the with smaller pieces, so that the whole is smooth and free called the twin of the earth, so many consequences 
shed torn off and the engine exposed to view. I spent from abrupt eminences and depressions. A steam roller follow bearing upon the question of its habitability, 
lIlany hours in trying to study out its mechanism and then crusheS and further evens the whole, after which that there is hardly any direction in which investiga
movement. No published description of a steam engine a superficial layer of clay and earth completes the tion and discovery could prove more fruitful and inter
was then within my reach. The St,ourbridge Lion had work. Roads are classed as national roads, which are esting. 
four wheels, three or three and a half feet in diameter, the main arteries of the systeIP connecting most distant They are in every way a wonderful pair of planets 
and the boiler rested directly on the axles. The parts of the country, and are constructed and main- which now attract all eyes to the sunset sky.-N. Y. 
cylinders were vertical, one on each side of the boiler tained by the ' government ; department roads, which· Sun. 
near the hind wheels. There were two heavy iron connect different p&ints of the sa.me· department or of 
walking beams a few feet above the boiler, and to 'one two adjoining departments, and are constructed and Coloring for Glass. 

end of each a piston rod was attached by Watt's maintained by the department ; highways and public 
parallelogram. The other ends of the beams were roads, which are the property of the commune through 
joined by swinging rods to cranks at right angles to which they run, but are in practice made and repaired 
each other on the forward wheels. There was no by the department from taxes levied on the com
whistle or bell, I think. The engineer stood on a small mune, supplemented by a department subsidy ; cross 
platform behind the boiler. roads, which are maintained by sums derived from the 

Soon after 1841, the engine began to be carried off ordinary revenues of the commune, occasionally sup
piece by piece, mostly by blacksmiths and machinists ; plemented by additional taxation ; and country 
and I am told that only one small piece of the iron is roads, which are kept in order by the commune, except 
now in existence in its primitive form. If the engine they are injured by unusual traffiC, when an indemnity 
had been kept intact, it would be worth almost its may be claimed by the communal administration. For 
weight in silver for exhibition in Chicago in 1893.- the purpose of maintaining the common roads the in
M. H., Science. habitants living in the district are obliged to work 

A substance apparently used for imparting a yellow 
color to glass had the following composition : 

Moisture . . . . . .  . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  . . . . . .  1'71 
Carbon . . . . . .  . . . . .  . . . . .  . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . 29'00 
SUica . . . . . . . . . . . . . . .  , • • • • . •  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10'65 
Ferric oxide and alumina . . .. . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  4'38 
lIIanganese dioxide . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . .. . . . . . . . .  87·112 

. 

Sodium chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 13·55 
Sulphuric acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0'22 
MaKliesia. • • •  . . . .  . . . . . .  . .  . . . . • . . •  . . . . . . . . . .  ; . . . . . . . . . . . . . . . 0'23 
Lime, traces of baryta, and \oss . . . .  . . . . . . . . . . . . . . .  . . • . . . . . 1·38 

It is probably compounded of 45 parts of graphite, 
41 parts of pyrolusite, and 14 parts of common salt.
f]. Hattensaur, Ohem. Zeit. 
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l-'EBRUARY 13, 1 892.] 
TROUVE'S AVIATOR. 

A.t one of the A.ugust sessions of the French A.cademy 
of Sciences, Mr. Gustave Trouve presented a memoir, 
the principal object of which was to show what motor, 
in order to solve the question of aerial navigation, is 
best qualified to simultaneously fulfill those two con
ditions of great power and extreme lightness which are 
so difficult to reconcile, and which, nevertheless, are 
strictly exacted by the very nature of the problem. 

In the first place, after discussing their value, Mr. 
Trouve eliminated steam motors, electric motors, ac
cumlators of energy, such as rubber and steel, and 
compressed air and gas motors, since none of them 
completely answered the questions and none of them 
fulfilled the desired conditions. There does not to-day, 
added he, exist any motor provided with its accessories, 
generator and propeller, that we can immediately em
ploy, or at least complete for the object proposed. Now 
since the generator and propeller are both absolutely 
necessary, and consequently cannot be done away with, 
Mr. Trouve has conceived the idea of merging them 
into the motor and of thus creating a new organism 
dependent upon itself, which he has named a " gener
ator-motor-propeller. " This organism is constituted 
through the aid of the well known Bourdon tube, the 
essential part of . the manometer of the same name. 
Electricity plays merely a secondary although neces
sary role in it. 

We know that if the pressure of the gas that this 
tube contains increases, the tube bends and tends to 
spread its branches, but if the pressure decreases, on 
the contrary, the phenomenon is reversed and the 
branches approach each other. If, then, through any 
means whatever, we cause a series of alternately con
densed and dilated pressures in the interior of the 
tube, the latter will under�o a series of oscillations, 
of powerful vibrations, utilizable as a motive power. 
For the purpose of still further increasing the en
ergy of the tube, and also for diminishing the 
volume of the chamber in which the explosions of 
the detonating mixture take place, Mr. Trouve has 
fitted in the interior a second tube similar to the first. 
This addition increases the elastic force of the gases en
gendered, and, at the same time, diminishes the con
sumption of the combustible. To the vibrating ex
tremities of the tube are fixed directly, but with a ro
tary motion, the wings, A. and B, of the apparatus, 
so as to suppress all intermediate frictional or rotary 
transmission gearings. The lowering of the wings cor
responds tp- the condensed pressures, and their eleva
tion to the dilated pressures. The chemical combina
tion utilized is the oxidation of hydrogen. This gas is 
easily and quickly obtained in large quantity, even in 
a pure state, and oxygen, its combustive, is found al
ready prepared, so to speak, in the atmosphere. The 
artificial bird (or aviator-generator-motor-propeller as 
the inventor styles it), like the genuine bird, thus draws 
a large part of its aliment from the air. The detQnat
ing mixture is regulated at will, but it is of very nearly 
the following proportions : hydrogen 25 per cent, at
mospheric air 75 per cent. The ignition of the mix
ture is effected by electricity, as in gas motors. 

In the small model constructed by the inventor, the 
generator of the explosions is a 
revolver magazine loaded with 
twelve cartridges, the charge of 
which is determined with care. 
Two clicks cause it to revolve 

11tomatically, but in order that 
these may operate and the maga
zine may revolve, it is indispens
able to leave the aviator to itself, 
for the hammer is kept cocked 
only by the weight of the appa
ratus. 

The starting is effected in the 
following manner : The aviator 
(Fig. 2) i& 1MlSpended by a thread 
from the arm of a support, and 
the pendulum thus formed is 
moved from the vertical and is 
held by a second thread against 
the support. Two candles, one 
of them (A.) movable, and the 
other (B) fixed, placed in the 
vertical of the point of attach
ment, serve to set fire to the two 
tmreads. If. with the first flame, 
A., the first thread be burned, 
the aviator, like the Foucault 
peadulum, will begin an oscil-
lation. It will move from the 
position, 1, to the position, 2, in describing an arc of 
a circle, but, having reached this point, its acquired 
ve!ocity is horizontal, and the flame, B, will burn the 
other thread. The hammer, at liberty, immediately 
falls, the cartridge explodes, the tube vibrates violently, 
and consequently the wings strike the air energetically 
on .lowering. A.t the same time the aviator leaves the 
original horizontal plane, and, owing to the inclina
tion of the tail, takes an ascensional motion, that is to 
say, the position, 3. Then the disengaged gases escape 
into the atmosphere in a direction opposite that of the 

J , itutifi, �mtri,au. 
motion, and exert a force of reaction. The vibrating 
tube resumes its original form and the wings rise a lit
tle more slowly than they descended. The magazine, 
moved forward by its click work, promptly brings a 
cartridge to the hammer, which drops and causes a 
second explosion, and the same phenomena occur 
again in the same order. During the third, fourth, 
and following explosions up to the twelfth the aviator 
travels a horizontal distance comprised between 245 
and 260 feet, in struggling against gravity and pro
gressively ascending. Finally, having reached the end 
of its flight, the aviator does not fall perpendicularly, 

Fig. 2.-IIETHOD OF STARTING THE · AVIATOR. 

but the wings, kept raised by the approaching of the 
branches of the tube and by the silk aeroplane, C 
(Fig. 1), whose surface is proportional to the weight of 
the apparatus, act like a parachute, so that the ap
paratus descends obliquely and slowly to the ground. 
The aeroplane, represented by dotted lines, connects 
the rudder with the head, the first joint of the wings 
and the tail of the aviator. Mr. Trouve thinks that 
in the future, whatever be the power of the motor, 
the use of the aeroplane will remain very serviceable, 
since its surface, constantly proportionate to the 
total weight of the apparatus, must prevent any acci
dent in case of a sudden stoppage of the motor. 

In an apparatus of large dimensions a reservoir of 
compressed hydrogen would be substituted for the car
tridges of the small model, and the use of aluminum 
would be indicated, as much by its lightness as by its 
reasonable price. It should be remarked that the 
wide cooling surface of the vibrating tube and its con
tact with the aU- (which is so much the more intimate 
in proportion as the velocity is :greater) would keep it 
at a medium temperature. 

Upon the whole, Mr. Trouve considers his apparatus 
as the lightest aviator that it is at present possible to 
construct, as its weight does not exceed 7%; pounds, 
and as possessing every guarantee of ascensional power 
and performance. 

• • • • •  
The Art of Drawing. 

To be able to draw well imparts to a person accuracy 

1 05 
Scientific Hydraulic Gold Mining. 

In 1856 I was chosen as one of a committee of three 
to witness a test of hydraulic mining, for the purpose 
of deciding a dispute which had arisen between differ
ent manufacturers of hose nozzles. One of the parties 
had more than a half dozen made, in order to satisfy 
himself which was the best. The nozzleman generally 
stood from 20 to 30 feet from the gravel bank. On this 
occasion the water came down through wrought iron 
pipe about 8 inches in diameter, which ran down a 
steep hillside ; to this was attached a canvas hose of 
eight thicknesses, and this was wound solid with about 
a %: inch manila rope, the lower end being tapered for 
say 50 feet to about 4 inches at the lower end ; to this 
the strong rubber-lined woven hose of eight or ten 
thicknesses, and to the end of this the brass hose. The 
hoseman on this occasion was a short-set, very strongly 
built man, with it strap of leather over his shoulders 
and attached to the hose. The perpendicular fall of 
the water on this occasion was 196 fe.et, this being the 
most powerful pressure ever used for the purpose to 
that date. The gravel was what we called cement 
gravel, so hard that it could scarcely be picked up. 
The . extreme end of each nozzle was from 1}4 to 17i! 
inches in diameter, varying in order to determine 
which would do the best work, or rather the most of it. 
In addition to the gravel the ground contained large 
bowlders of various sizes. One of the contesting par-I ties claimed that the best results would be obtained by 
having the brass hose tapering from the canvas to 
within about 6 inches of the end, and that 6 inches to 
be of exact size ; but the other party contended that 
the best results would be produced by having the noz
zle tapered from the butt to the point as a true radial 
from 20 to 30 feet from butt to point ; and that, if the 
radius was shorter than this, that the water would 
scatter after it reached the radial point. The man 
holding or operating the nozzle would quiver and 
tremble as the water poured from the nozzle and be 
compelled to stand with his feet braced apart to keep 
from being thrown down. On the bank stood a knurly 
white oak, about 18 inches through. Some gravel had 
been washed from under the roots of it. I suggested 
to the nozzleman to try each nozzle at 25 feet distant 
on the bark of the oak. This he did. The first nozzle 
with the 6 inch parallel point took off some of the coarse 
outside bark. We then took the nozzle tapered to a 
radius of 25 feet, and it peeled the tree wherever it 
struck it, even cutting into the wood and tearing out 
small splinters. This nozzle we decided to be the best 
for hard gravel washings. The victor published our 
decision all over the State and sent out circulars. He 
offered each of us $100 in gold, which we, of course, 
declined, we only allowing him to pay our expenses 
and $10. 

I lost $5 of that $10 on a bet with a gentleman who 
knew more than I did. I bet him $5 that I could split 
the stream at the end of the nozzle with my penknife 
blade. So I went into the blacksmith shop and on an 
oilstone whet my knife as sharp as it could be. I 
scratched the end of the nozzle across the center so as 
to have a channel for my knife to run in, but after 
working for over half an hour and getting as wet as a 

drowned rat, and rather a laugh
ing stock, I gave it up and 
handed him his $5 gold piece. 
It was singular to put one's hand 
against the stream at the very 
end of the nozzle, for it seemed 
as smooth as oil, and the end 
of one's finger merely made an 
apparent dent in it. 

Many miners were badly hurt, 
and some of them killed, by 
being careless in using hose, by 
being knocked down, by stum
bling over rock, al).d getting 
caught in front of the stream 
and driven against the banks or 
into the gravel. On this trial I 
saw immense bowlders turned 
over by the water from the noz-

__ A __ ...... C ........ _ ... B__ zle of the hose that I do not think 

Fig. l.-TROUVE'S AVIATOR. 

and correctness of observation ; it is a valuable adjunct 
to an education ; it conduces to make us more correct 
and certain as to what we do ; it is a great helpmeet to 
the memory. How frequently it happens that in 
making an explanation of a new idea or object, if im
mediately placed on paper in the shape of a rough 
sketch or diagram, the whole thing appears clearer to 
the mind than if described without anything to give an 
idea of the shape of the object. To the young we say 
employ all your spare time in learning to dra.w. A.llow 
no idle minutes. 

five men could roll over by hand. 
J. E. EMERSON. 

THE Compagnie des Hauts
Fourneaux, Forges et A.cieries de 
181 Marine et des Chemins de Fer, 
are experimenting with a new al-
loy for armor plates, projectiles, 
and guns, viz. , a steel containing 

1 per cent of chromium, 2 per cent of nickel, and not 
more than 0'4 per cent of carbon. The steel is first 
melted in an open hearth, and in the ordinary way. 
When the silicon and manganese in the metal have 
attained their proper proportions, the nickel and chro
mium are added successively in the form of ferro
nickels and ferro-chromes, or in the shape of a double 
ferro-chrome and nickel. 

. ' . . . 
THE average annual rainfall in the United States is 

29 '6 in. , the variations ranging from 0 to about 125 in. 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 

STEAM GENERATOR.-Frank. C. Rom
key. Toledo. Ohio. Tbis invention consists principally 
of .a gas.produciDg furDace. tbe fnel in an incandesceDt 
srare resting npon a revol viDg grate. wbile connected 
\\ jtb tbe combustion cbamber IS one or more evapora
l ors. and a water jacket beld on tbe furnace di.cbarges 
i u io tbe evaporators. Tbe construction is designed to 
be simple and durable, aud tbe water iu jets is  evapor
ated to mix witb tbe products of combustion arising 
from tbe burning fuel in tbe furnace. 

GENERATING MOTIVE POWER. - The 
same inventor b ... been granted anotber patent on au 
improved metbod and apparatus for economlcal1y gener
ating motive power from oil. g ... and water, for driviDg 
enlPues or other motors. It consists in compressing and 

. mixing air witb a liquid fuel. sucb ... oil. in aD air com
pressor, tben forciDg t4i. mixture under pressure into 
a burner iD wbicb it Is burned. passing tbe products of 
combustiol). into water to generate steam. and mixing 
the latter 

'
witb tbe products of combustion. Tbe ap

pararus consi.t. prinCipally of a boiler conDected witb 
a water supply and Ii burner. aDd a compressor forcing 
a mixture of air and oil or g... into tbe burner to be 
burDed. tbe products of combustion passing into tbe 
boiler. 

SCREEN AND CONVEYER.-Micajah T. 
Singleton. Arcadia. Fla. Tbis is a combiDation ap
pllratus for screening sand. gravel. etc., wasbing, 
screening. and conveying tbe material at one and tbe 
same time. Tbe screen, mounted on a suitable frame, 
is formed of series of longitudinally aligned wedge
sbaped links, rabbeted and overlapped at their  adjacent 
ends, rods extending tbrougb tbe eDds and connecting 
tbe links of the several series. wbile tubular w ... hers 
on the rods space tbe series of hnke apart. the outer 
series being spaced by wider links. A transverse im
perforate carrier bel t extends octween tbe upper and 
lower runs of tbe endiess screeD. and the entire ap
paratus is adapted to be boxed in to prevent waste. 
The screen is universal iu its application and may be 
"hiced upon a cy l indrical frame and used as a revolv_ 
I I I �  �creen. 

DITCHING MACHINE. - Ottis Hughes, 
Lock Sprmg, Iud. A macbine designed to automati" 
cally dig a ditch and lay ti le in it i s  provided by tbis 
IDvention. a vertically movllble bit and sbovel being 
mounted in a portable frame. and a scraper arranged to 
pu.b the earth from the .hovel. with earth sbields 
I" voted on the sides o f  the frame. An engine and 
boUer are located on the front portion of . the 'malu 
frame, and the sbovel blade i. caused to elevate tbe 
eartb from tbe bottom of the trencb and carry it op
posite tlIe ejector or shovel scraper. Tbe tiles are laid 
by bei n g  adjusted aud dropped down througb a depend
ing spout. pivoted to the rear portion of th� machine. 

COFFER DAM.-Elmo G. Harris, Little 
Rock, Ark. Tbis improvement is deSigned to combine 
the simpliCity and economy of the open coffer dam 
with tbe efficiency of tbe pnenmatic caisson. The dam 
bas at

' 
the bottom of its wal l s  a contlOuous cbamber 

open at the bottom, the onter wall reaching to a greater 
deptb tban tbe inner wall, and connections are pro
Vided by which air can be forced i n to tbe cbamber to 
drive down tbe water and enable men to enter and 
operate. By tbis means it is de.igned tbat snbaqueous 
structures may be more readily and more economically 
bu i l t, and existing .nbmerged structures conveniently 
strengtbened or enlarged. 

WATER WHEEL. - James C. Walker, 
Waco, Te".... Tbe ",beel C8.8lOg, accordin� to tbis im
provement. bas two inlet ports arranged side by side 
and opening into the .ame inlet pipe. there belOg two 
h inged gates witb valves for opening the ports alter
nately by tbe action of the gate., and a wheel baving 
indines upon its periphery for actiDg u pon tbe gates. 
The wheel is a solid .teel disk, with huckets attacbed 
to its outer edge and su pported by inclined webs or 
lIan.,."s. According to tbis im provement it is designed 
that tM energy of tbe water .bal l act upon a series of 
peripheral buckets on the principle of hydraulic pres
su";, in contradi.tiDction to tbat of mere impact and 
momentum. 

Railway A ppliances. 

CAR COUPLING. - Alfred R. Heath, 
CoviDgton, Ind. Tbis improvement relates to tbat 
class of couplers in whicb a pivotal coupling book is 
employed having a vertical movement for engagiDg a 
transverse pin or shaft on an opposing ear. The coup
ling hook i. carried by a rock sbaft on which are 
weighted arms to normally maintain the book in posi
tion to con pie. and a presser arm or cam on tbe shaft at 
the poiut envaged by tbe hook of an opposing coupling, 
the rockiDg of the shaft serving to depre�s the hook 
thereon, wbile tbe preBser arm on tbe sbaft serves to 
dlscngage therefrom tile hook of an opposing car, tbe 
invention also emhracing other novel features. 

RAIL CROSSING. - Smith S. Leach, 

justably secured the rearwardly bent portion of tbe 
spring fender bar, which is bent vertically upward and 
rearward at Its forward end the fender being carried 
upon the rear end of the bar, and being vertically, 
traDsversely, and longitudinally adjustable to accom
modate itself to al l  irregularitle. of the soil. 

HAY STACKER. - Thomas C o l i  i n s, 
Forks. Pa. Combined wltb a post u pou which is 
swiveled a frame is a platform adapted to receive hay 
pivoted on the frame, and having a sliding and exten
.ion frame to which cables are attached. one drawing 
the frame outward and tbe otber foreing it npward. 
while a locking mechanism counects tbe platform witb 
the swiveled frame. Tbe device is  adapted to be erected 
in a mow or shed, or in a barn. or wberever hay or 
straw is to be stacked, receiving the latter directly from 
tbe fork, and being manipulated from tbe wagon to 
distribute the bay or 

. • traw to any .ide of the staek, 
withou t the assi.lance !If a man on the stack to 
direct the distribution. 

CALF WEANER.-Francis G. Powers, 
New Salem. Kansas. This device con.istll of a .keleton 
spriDg; frame, the upper portion of wbich is divided 
an1 the extremities provided with 80ft pads or ball�, 
wbile an apron is pIvoted to the lower portion of tbe 
frame. and a spring-controlled shaft is. beld tberein. 
w bereby,tbe two pads may be carried outward or in
ward i n  direction of each otber. Wben placed in posi
tion tbe apron falls down over tbe moutb and effectu
ally prevent. the animal from nursing. but when tbe 
animal holds its h� in the natural position for feeding 
or grazing the apron swinf1:8 outward, out of the way. 

Miscellaneous. 

MUSIC RECORDER.-Juan B. Calcano 
i Paniza, Caracas, Venezuela. This is a recording 
mecbanism for mu.ical instruments. plano. and organs 
""pecially, in which a semis of levers have link connec
tion with tbe keys aud are provided with marking 
blOCKS or crayons. lingers extending downwardly be
tween the levers . ..  nd a tape beiDg beld to revolve under 
ten.ion beneaTb tbe crayoDs. As each key is pressed a 
mark indicating the note produced is made upon tbe 
tal e, and the lengtb or duration of tbe .onnd is indi
cated by the graduations. A key is  provided wbereby 
tbe marks made may be quickly apd conveniently read 
and transcril)ed in the usual notes employed in reading 
aDd writing music. 

DISTANCE MEASURER AND REGISTER. 
-- Victor MI. Armenta. Santa Marta. Colom bia. This 
invention relates to surveying instruments. and pro
vides aIi in.trument in which a wheel,  journal�1 in  " 
suitable frame, has on one or both faces a graduation 
indicating linear me ... uremellt in meters and sub
divisions or yards and subdi visiOns. whereby accurate 
measurements are made as . the wheel is moved over 
tbe gronnd. On every revol ution of tbe whecl a 
projection engages a lever forming part of a rellis
tering deVIce, anotber projection operating a striker, 
so that a bell is Bounded simultaneously with tbe 
actuating of tbe regtsterin� device. The frame may 
be connected with or form part of a vehicle moved by 
animal Or other power over the ground. 

CARPENTER'S LEVEL. - Herman R. 
Winkelmann. Oakland. Fla • •  and Adam C. ,Perkins, 
Macon. Ga. This is a combination plumb and level 
with an adjustable incli nometer and novel brace scale 
therefor, to indicate the degree of bevel to be given to 
the ends of diagonal braces in framed structures, and 
tbe .Iope of cuts for the end8 of rafters having different 
elevations from a borizontsl plane. wbile a compaS8 is 
also provided to facilitate the location of fooodation 
wall�,  �Ide walls. etc. Tbe level stock is preferably 
made of bard wood, two feet 10Dg, longitudinal ly  divided 
into two pieces of equal thickness, detacbabl y 8eCnrLoct 
together. 

DRAWING BOARD.-Junius D. McCabe, 
Coraopoli@. Penn. Tbis board con.ists of a statioJUlry 
frame provided witb a bead supporting a quadrant 
adjacent to tbe edge of a circular drawing bOard turD
IDg on tbe frame. and provided at its onter edJ,te at 
eacb ninety degree point with . a vernier reading to 
minute.. The board is designed to be simple and 
durable in construction. arranged to conveniently plot 
surveys from notes. using either bearings or angl�., 
while also serving ... a revolving· drawing board for dif-' 
ferent purposes. 

FRAME BUILDING. - John A. Boyd, 
Houston. Texa.. Tbis invention provides a metbod of 
construction designed to be inexpensive, tbe frame of 
tbe strnctore consisting essentially of stnds. wall 
plates. sills. ioists. tie beams aDd rafters, 80 formed 
tbat tbe several parts may be readily detached one from 
the other ·aud packed for transportation. The building 
tbus formed is sub.tantial and adapted to eitber 
temporary or permanent pnrposes. while beiDg readily 
erected and quickly taken down w itbont injury. It is 
especially adapted for erection In out of the way places 
where skil led labor i8 not to be bad, ... skilled work
men are not reqnired to locate the parts and put np tbe 
work. Cambridge, Ma.s. Tbis invention i s  designed to pro· 

vide a 8imple practical device adapted to form a rai l VAPOR BURNER.-Logan W. Everhart, 
crossing at any angle. making eacb rail of .nch cross- Cbanute. Kans.... Tbi. improvemeu t comprises a 
Ing contlOnou. wben in service and also connectable to retort baving attached burners wblcb may be readily 
a switch or .ig;nal stand for manipulatIOn. Combined placed i n  the fire pot of a stove, range. or boiler furnace. 
WIth a base plate and intersecting track rails tbereon' l �for cooking 8nd water-heating purpose.. Tbe retort is 
there being spaces between aligning track ends .. t 01.0 arranged for the vaporization of water 1I0wing in 
points of intersection, i. a slidiDg block for . each rai l I pas.ages therein. with exit in a d iscbarJ,te pipe adjacent 
intersection and a triangular projection whicb may be t.o tbe vapor discharge pipe. the 8team is.uing in jets 
moved with the block to align wit·b either of tbe crossed into the vapor jets. lind the vapor • •  team. and external 
rails on tbeir inner edges, guide lIanges being conuect- atmospbere intimatel y commingling to form a good 
ed to the rail section. and blocks and devices that will  snction d raught and produce an intense and smokeles. 
coact to move all tbe blocks and lIanges simul taneously. lIame. The generator i. of simple constrnction. very 

Agricultural. 

PLOW.-Ocrau :8. Blmt, Bowdon, Ga. 
A spring fender which will readily accommodate itsel f 
to the varying 8urface of tbe soil is provided by this 
invention, the fender being quickly and easily attached 
to and adjnsted upon a plow or removed therefrom. 
Upon a bar projecting laterally from the beam is ad-

easy to clean, and can be manufactnred at a small cost. 

DISH WASHER; - Eliza A. H. Wood 
(deceased ; Jobn P. Gal laway. Tavares. Fl •. , adminis
trator) and Minnie Wood Gordon. Bloomlleld, Fla. 
This I. an oblong sheet metal receptacle, having a 
closely fltting reniovable cover. and a heavy loose lid 
sliding; inside and adapted to rest upon the diebell to 
bind tbem sufficiently to prevent disarrangement. A 
low-down faucet i8 provided for the drainage of water, 

and the receptacle is adapted for ready connection with 
a simple form of cradle, with. tbe aid of which the 
entire device is rocked, so as to cause a tborough and 
rapid circnlation of bot soapy water tbrougb tbe 
dishes and other ware being; w ... hed. thus effecting a 
tborough clean.ing with safety and in a cODvenient 
manner. 

SHOVEL.-Hanford Reynolds, Gifford, 
Ill. This is a special form of shovel adapted for use iD  
cleaning out  taDk heat • .  rt! and feed cookers. I t  ba s  a 
ba.e piate baving a lIange or side wall on its back and 
one end. the lIange or wall having beveled ends. and a 
handle extending vertically from the base. The sbovel 
is strong; durable and cheaply made, and is 'adapted to 
be e ... i1y inserted beneath the e;rat .. of a heater and 
cooker to scoop up the a.hes. 

TAG HOLDER.-John W. Barton and 
William J. McNabb. Blue Rapids, Kansas. Tbis 
device is preferably made of sheet metal in tbe form of 
a narrow lIuted strip, bent over at it. end8. and fash
ioned intermediately to form a tag-holdiDg plate. witb 
a slideway or pocket for tbe entry of a card or other 
tag. It is particularly adapted to be slipped on panta
loons kept in stock and piled up for .ale, promotiDg 
convenience of handl ing; by the sale.man, and formlDg 
also a pantaloons protector. 

CONSTRUCTION OF LEGGED ARTICLES. 
-William J. Hnmpbreys. Crozet, Va. Tbis invention 
covers a mechanism to render tables and other ar
ticles self-adjusting to 1I00r inequalities, compriSing 
two separate and independent vertical ly slid ing rods, 
between which is a horizontal equalizing bar or lever. 
there being operating device. at the end. of the bar and 
upper ends of the sliding rods to permit tbe bar to be 
moved by one rod wben the other rool. moves oppositely 
to the flrst rod. '.rbe nse of the device is designed to 
cause tables, hureaus, w ... hstands, etc., to rest evenly 
aud solidly upon tbe floor at all times. 

VEHICLE SPRING SEAT ATTACHMENT. 
-Jobn W. Hauey and Will iam A. Owens. Garden 
Valley, Texas. Tbis improvement is de.igned to be 
readi ly  applied and aJford a .imple means of bolding 
spring seats perfectly steady without in tbe least inter
fering with tbe action of tbe sprinfl:8. sucb .eats gen
erally wearing out quickly becan.e tbe bolts and 8pringB 
become displaced or broken by tbe lateral motion of tbe 
seat. On tbe inner .ides of the spring bar. are keepers 
tbrougb whicb slide verticall y uprights. Dud diagonal 
braces extend from tbe upright s to the under .ide of tbe 
seat. the braces moving througb .Iots in the keepers 
wben tbe seat is moved vertically.  

W AGON.-Paul H. Munroe, Plainfield, 
II I .  Tbe body of thIS waeon is  mounted ou crank 
axles carried in tbe wbeel •• the cranks of the rear axle 
tcing connected directly with the wagon body by .pirnl 
spring •• a novel fnrm of flfth wbeel being mounted on 
the forward axle and 1IIlpporting tbe body, while spiral 
springs are secnred to tbe erauks of tbe forward axle 
and to a frame on the flfth wheel. Tbe spi ral springs 
are adju.tably connected to the body, which has the 
ad vantages of being low down and open at the sides. so 
that tbe wagon lDfoy be easily loaded "ud nnloaded. 
Tbe construction of tbe fifth wbeel and the frame aud 
sprmgs connected with it is designed keep the springs 
al ways iD a definite position i n  relation to T he axle. 

S L E I G H. - Olaus A. Normann, St.. 
Oloff, Minn. Tbe body uf this .leiglI has on i ts under 
side a' bol.ter to wbich the knees are pivoted. springs 
being secured to the ends of the bOlster and connect
ed by cross bars secured to the body. wbile there are 
rod. secured to tbe runners and link. pivoted to the 
rods and springe. sj:rings being 8180 hinged to the 
upper ends of the runners and to tbe forward part of 
tbe body. This .Ieigh i s  designOll to be cbeaply built. 
not . to capsize easily. and to conform to tbe inequali
ties of the road witbout jumping. while being so 
flexible that it  will ride very e ... i1y. 

SIDE APRON FOR BUGGIES, ETC. 
Tbomas H. Joyce. Batb Beach P. O. (Un ionville). N. 
Y. This i. an apron de.igned to be attacbed to the 
bows and seat of buggies and ligbt vebicles, to pro
tect the occupants, tbe aprons being so hung as to be 
independent of the lap robe. etc., while being easily 
moved out of tbe way. 

NOTB.-Cople. of any of the above patents be will  
furDished by Munn & Co.,  for 25 cents each. Please 
send name of tbe patentee. title flf invention and date 
of tbi. paper. 

NEW BOOKS AND PUBLICATIONS. 
THE CENTENNIAL ANNIVERSARY OF THE 

CITY OF GALLIPOLIS, 0., October 16-
19, 1890. Columbus) 0. : The ·Ohio 
Archlilological and HIStorical Society. 
V 01. III. 1891. pp. 326. 

. The report of the recent centennial celebration of this 
growtng West>lrn city is  contained in this volume. the 
tbird of the publications of the .ociety named, and a 
good testimonlal to tbe good work which it does in re
cording the early history of tbe State of Obio. 

CORNELL UNIVERSITY : HER GFlNERAL 
AND TECHNICAL COURSES. By Frank. 
C. Perkins. New,York : John Wiley 
& Sons, 5d East Tenth St. 1891. Pp. 
77. Price *1. 50. 

By the lib�ral use of very beautiful photOgt'&vores, 
this little manual presents us with an excellent view of 
life and work .t COrnell  Uuiversity. It include. views 
and description of the prominent lecture rooms, la
boratories. etc., with portrait8 of many of tbe pro
feswrs. instructors, and founder.. A short description 
accompanies each plate. 

THE SEPARATE SYSTEM OF SEWERAGE : 
ITS THEORY AND CONSTRUCTION. 
By Cadey Staley and George S. Pier
son. Second edition. Revised and 
enlarged. New York : D. Van Nos
tmnd. 1891. Pp. 281. Price *3. 

Tbe .. sence of tbe separate system of sewage is tbe 
use of eewers for sew&I!e only, except 80 far as the in
troduction of a certain amount of roof or surface water 
may appear desirable for flushing purposes. This work, 
with its nRmerons tables, illustration8, rules of good 
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practice and example. o f  specifications.seems eminently 
practical and well adapted for t.he practical engineer. 
The flnancial question receives. too, ample treatment. it 
being recognized tbat IInance and good e�ineering are 
very intimately related. Tbe !lgitation for sewage sys
tems i s  fast .preading among onr smaller towns. hitb
erto deprived of sucb adj uncts to bealth and conveni
ence. It is beheved that this work is most timely. and 
wi Il prove of tbe greatest value. 

ELECTRIC TOY MAKING FOR AMATEURS. 
By T. O'Conor Sloane� Ph. D. New 
York : Norman W. HeDley & Co. Pp. 
140. Price *1. 

Tbls is a little book designed to be very helpful to 
tbe amateur in the line of experimentation and con-
8truction, point.ing out the best means and methods of 
following out special ideas in many directions, and 
sbowing the limitations within which electric toy mak
ing is  at present pur.ued. The book h... cbapters giv
ing comprehensive and concise informatiou upon bat
teries. magnets. motors • •  park and induction coils. etc. 
A mong the . toys specially de.cri bed are the electriC 
dancer. magnetic toys. the electric bammer, aud elec
tric insects. A very practical portion treats of electric 
batteries from Common materials, and how to manage 
tbem so as to secure good results. 

PRACTICAL 
Torrey. 
Pp. 156. 

TYPEWRITING. By Bates 
New York : Fowler & Wells. 

8vo. Price *1. 
Tbis is a book arranged for seif-instrnction, scbool 

use, and les.ons by mail, containing also general advice, 
typewriter expedients and inforioation relating to all ied 
subjects. Tbe book i8 primarily devoted to a l ucid 
presentation of tbe " all finger " method, which lead. to 
operation by toucb. Many forms and examples are 
given of reportorial. legal. business and figure work. 
and t.here is a cbapter on typewritiug for tbe blind.

_ 
CATALOGUE OF THE T. H. CHUBB ROD 

CO. Post Mills, Vt. 1892. Pp. 93. 
Price 25 cents. 

Tbls elegantly illustrated catalogue will. we believe. 
be warmly welcomed by tbe world of IIsbers. The m!lnu
facture of tbe Chubb rods has already been treated of 
in our columns. In the present catalogue not only rods 
and tbe miscellaneous goods of the gentle art are de
scribed, but eiebt colored plates of artiliciai llies give 
a standard value, wbicb i t  is unusual to lind in cata
logues. Nearly three hundred artilicial llies are beauti
fully portrayed in chromo-Iitbograpbs. 

SCIENTIFIC AMERICAN 
B U I L D I N G E D I T I O N .  

F'EDRlJARY N lJMDER.-(No. '2'6.)  

TABLE OF CONTENTS. 
1. Elegant pl ate in colors of a cottl/gIl at Short Hills 

N. J. Estimated cost, .  $5.000. Perspective elev8\, 
tion, floor plans, etc. 

2. Colored plate il lustrating a cott age rat Great Dia
mond Island, Me .. erected at a cost of $900, com
plet6. Floor plans. elevations. etc. 

3. A residence at Portland. Me. Cost, $11.000 complete 
in every respect. Floor plans. perspective eleva
tion, etc. 

4. Tbe very attractive reoidence Of E. '1'. Burrows. Esq ., 
at Portland, Me. Cost, $9.500 complete. Per
spective elevation, floor plaus. etc. 

5. A dwelling at . Augusta, Me .. erected at a co.t of 
$3,200 com plete. Floor plans and perspective 
elevation. 

6. A baDdsome dwel l ing at Carthage. III . ,  designed in 
tbe style of modern Romanesque. CO.I. $8,000. 
Perspective and floor plan •• 

7. A residence colonial in treatment and recent l y  
erected a t  Belle Haven, Greenwicb. Conn . •  f o r  Mr. 
Chas. A. Moore. at a cost of $14,000 complete. 
Two perspective elevations. lIoor plaus, etc. 

8. A colonial residence receDtly erected at Brookl ine, 
Mass . .  at a cost of $18,000 . complete. Wm. T. 
Sears. arch itect, Boston, Mass. PerspectIve ele
vation and floor plaus. 

9. An arcbitect·. home, with sketcbes showing tbe 
hall, drawing room. terrace. entrance front .• din
ing room, toe;etber ' witb ground plan. A 
thoroughly cozy. comfortable, and complete 
dwe l ling. 

10. Sketch for a suburban cbapel. Submitted by O. 
:M:. Hokanson in the St. Paul Arcbitectu�al Sketch 
C l ub competition. 

11. View of the Washington Street tunnel at Cbicag;o. 

12 Miscellaneou. contents : Architectore and poetry.
Waterproof wall coatings.-Colored wood ••  ..,.. 
Tbe planning and constructiou of American frame 
houses.-Cburcb spires.-Ownersbip of plano.
Simplicity in furnishing and decorating. --Uti l i ty 
and art. Improved door banger. iIIustrated • . -

Tbe Madison Square Garden weatber vane. the 
buntress Diana, iIInstrated.-Schmidt'B window 
frame, i I Iustrated.-Sackett's wall and cei ling 
board.-An improved mit.,ring mAehme; 1IIus
trated.-A combination folding bath tub. illus
trated. -Japanese interiors. 

The SCientillc American Arcbitects and Builde1"l! 
Edition is iS8ued monthly. $2.50 a year. Single copiee, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordiI\&ry book pages ; forming. practi
cally. a large and' splendid M41/AZINE oJ' ABCHITBC
TUBB. richly adorned with elegant piates in col oro and 
with line engravings. ilIostrating . tbe most interesting 
examples of Modern Architect'nral Construction and 
allied snbjects. 

The Fullness, Richnl!lll!. Cheapness, and Oonvenience 
of this work have won for it the LARGBST CIBCULATlOJI 
of any Architectoral pnblication in the world. Sold bJ 
all .newadealerl!. 

)(UNN & 00 .. PuBLISHBRS. 
881 Br0a4war. New YorJp. 

© 1892 SCIENTIFIC AMERICAN, INC.



The cM'rge f(Jr Insert ion under this head is One Dollar a line, 

jor each insert wn : about eight 'wo rds to a linc. Adt'er

i'iscmcnts / I I ltst be. rec e i l'e(i at publication office as eaTly as 

Thursri a. lI ll 1( )rll'in(l to a ppear in Ole follolOing lOeek's issue,. ----- ----
�'or Sale-One Payne engine and boiler. Automatic 

cut-otf. In first class order. But little u.ed. W. P. 
Havis, Rochester, N. Y. 

Ititntifit �tntticau. 
energy it contained r A. 1'he energy expeDded in cODl_ INDEX OF INVENTIO N S  pre.sion i s  given out in heat. which i .  dis. ipated. 

(4009) L. M. C. asks (1) how to make a (lor which Leiter. Patent o' tb e 

storage batttry SUitable to run a � or � candle power (Jnlted State. were Granted 
electric light in a necktie and small enough to carry in I a coat pocket ' If th, • •  ubject has been di,cu.sed in February 2, 1892. 
any of your papers. w�ll you plea.� ref8r me to such ? & N D  EA C H  RE A. RIN G  THAT D A'rE. A. We expect to publi.h a deecrlptlOn of a storage bat· 
tery .uited 1.0 your purpo.e at an early date. 2. What [See note at end of list about copies of tbese !latent •. ] 
is the duid u.ed in those " electric inhaler , . bottle. � 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. C . f II b I . h d . Addl d ri ti hi M & Sh '"° 250 ,0n'lst 0 a .ma ott e Wit a .crew toP. an a piece Air b��k"e� R� G� cgft:�� . . . ��: . . .  ���� . . . . . . . �1W,920: 467:921 6 1'pindle Turret Drill Presses. A.D. QUint. Hartford.Ct. of copper .eparated from a piece of zinc by a .trip of Air cooling apparatus E H C Oehlmann 468 115 
2d hand drills and shapers. Amer. Tool Co., Clev" O. Hanncl. The flnid completes it. ��hen placed near the !1��nu��e8:p'!:"�li�:!8�s: B:adley . . . . . .  � � � � � � � � � 468:148 Mixing machinery. J. H. Day & Co . •  Cincinnati, Ohio. nostrils a strange sensation is felt, extending to the back Amalgamating stIver ores, A. Janin . . . . . . . . . . . . . . . .  468,003 
�·or pile driving engines. J. S. Mundy. Newark, N. J. of the head. A. Oil of mu.tard i. the principal ine:rcdi. 1�����f��':-:"el�;,tn�I.B�')\lgei-i::·' -. : ·' - '-. : ·' - '-. : ·:: : : :  �:��� 
Portable and Stationary Cylinder Boring machine.. ent. 3. Is there any acid proof pa.te that can be mixed i"J'nP::' 'W.?J��:�h:�����.I��: �': .�: .J�����.� : : : : :  ::� Pedrick & Ayer. Philadelphia. Pa. like cement and will harden in a few minuted ? A. For Axle box anti friction E M Br·edwell 467 968 
Wanted-Second-hand Woodward Pumps. P. O. Box weak acid. u.e oxide of zinc aud a .olution of chloride Axle collars. device for 'cuitin� grooves· ; ;;:ii: • 

(;(J. :-I. Y. City. of zinc. Chloride of zmc i. poisonou •• but the cement i. Ban.r:'l!�?%i�·c:ier; ·ii: D: ·Allen : : : : : : : : : : : : : : : : : : : : : : : :  �:� 
inert after hardening and wa.hing. For strong acid. Barrels. thimble and bushing for. Anthony & W.u,ted-2d hand Na.h gas engine. 1 H. P. 2d hand Gap melt together pitch 1 part. resiu 1 part. and plaster of B 

SavagtJi· J · E
· ·

sii
· ·  Y · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  �'U4 

lathe. small size. W. K. Rot Drawer 442. N. 0., La. B::I�B,C:e�l trap for c::rct: if: 'ri'omiirisoii : : : : : : : : : :  468:141 
Steam Hammers. Improved Hydraulic Jacks. and Tube Paris I part ; all the ingredients must be dry. 4. Will Beams. bol.ter for. L. Duvlnage . . . . . . . . . . . . . . . . . . . .  468.lX>"2 

�:xpanders. R. Dudgeon. 24 Columbia St .• New York. you please tel l  me how to compute the quautity of wire Bearing. ball. H. G. yates . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.007 
required to get the greate.t magn�tism out of a bar of Bearing. thrust. W. H. Hultgren . . . . . . . . . . . . . . . . . . . . 468.043 

Screw machines. mil1ing machines. and drill presses. Bed bottom, A. H. Frost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468,OM 
'I'he Garvin Mach. Co .. Lai"ht and Canal St •.• New York. soft iron � A. For this information we refer you to Bed pan. W. A. Crandall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467.923 

Centrifugal Pumps. Capacity. 100 to «1.000 gals. per Sloane's " Arithmetic of Electricity." $1. and Thomp- I:�sfe':"d�
rj'.

bf.: Jpo'!'1':.I: : : : : . : : : : : : : : : : : : : : : : : : : : : : : : :  �:1&1 
minute. All sizes in stock. Irvin Van Wte, Syracuse, N.Y. 80n'8 u Electro-magnets," $6. by mail. �:�

r J;1�1�g !e�bi�i��,1�.'j�'L·umiB: : : : : : : : : : : : : : :  =:� 
Patent for sale or partner wanted. Leuzinger clothes 

Hne pulley, patent, May 12, 1891. For description, see 
pa�e 9'.l. 

Wanted-2 ste"m jacket kett les. 35 to 70 gallons each. 
lower drain. G. W. Hoffman, 69 E. Wash. St., Indian
apolis. 

(4010) Subscriber wishes to know the lr���I��&�"l�'h���etf� �.���I.���:" .�:.�: .�.���: : :  �:gl� followinl/: :  At hi. place of bu.ine.s there is a 20 horse Bicycle shoe. M. S. He.s . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.223 
electric motor. 500 volt.. The writer while thoughtle •• ly Billiard cushion. F. H. Briggs . . . . . . . . . . . . . . . . . . . . . . .  468.076 
adjusting brushes caught hold of all the lower brushes �l��":r� �:���;.��;'l��������\i:r.��.���·. : : :  �r� 
and pressed them upward. this having the de.ired effect. Bit. See Bridle bit. 
He also took hold of the npper set and was quickly �l�':,��r·���':;g��n�'t\���: · · · · · · · · . .  · . . . . . .  · . . . . . .  468,238 

Guild & Garrison. Brooklyn. N. Y • •  manufacture .team thrown backward. Now what amount of current Board. See Dry board. Game board. 
pumps, vacuum pumps. vacuum apparatus, air pumps. passed through me, the machine running a load of about Igft�s; 1���::'8t:��:�:e'r�'t 

Jdl�.����::::: .. :::: : : :  �:iY 
acid blowers. fllter pre.s pump •• etc. 12 hor.e power? After catching hold of bru.he. I felt Boilers. feed water mechani.m for steam. S. S. 

nothing except the after effect. which was a .light BO!�
e
����d·form:O: E: Naegele : : : : : : : : : : : : : : : : : : :  �:lru 

.haking of the hand and a slight .orene.s of finger �ggt ��e���: �·.tie�boe�: : : : : : : : : : : : : : : : : : : : : : : ::.: ·. �:1j!l Split Pulleys at Low prices, snd of same strength and 
appearance as Whole PulleyI'!. Yocom & 80n's Shafting 
\\Torks, Drinker St., Pbiladelphia, Pa. 

'i'he best book for electricians and beginners in elec
tricity is U Experimental Science," by Geo. M. Hopkins. 
By mail, I" i Munn & C;o., publisbers. 361 Broadway. N. Y. 

Competent persons who desire agencies for a new 
popular book. of ready sale, with handsome profit, may 
apply to Munn & Co., ScientifiC American Office, 361 
Broadway, New York. 
Magic Lanterns .. nd St8reopticons of all prices. Views 

il lustrating every subject for public exhibitions, etc. 
pr A 'profitable lJusinfss for n man 'With small capi,tal. 

Also lanterns for home amusement. 220 page catalogue 
f .. ee. McAlli.ter, Optician. 49 :-Iassau St .• N. Y. 

ITSend for new and complete catalogue of ScIentific 
and otber Books for sale by Munn & Co • • 361 Broadway. 
New York. It'ree on application. 

HINTS '1'0 CORRESPONDENTS. 
Name. and A dd re8s must accompany ail letters. 

or no attention wil l be paid thereto. Thi. is for our 
information and not for publ ication. 

R e ferellce. to former articles or answers should 
give date of paper and page or number of question. 

I n q u i ries not an.wered in reusonable time should 
be repeated ; corre.pondents wi l l  bear in mind that 
some answers require not a l i ttle research. anu, 
though wc endeuvor to reply to ail either by letter 
or in thi8 department, each mnst take his turn. 

Speci a l  W rlne n I n formaUon on matters of 
personal rather than general intere.t CRnnot be 
expecred without remuneration. 

S c l e n l l ft c  Amerlcau S n p l.lement8 referred 
to may he had at the office. Price 10 cent. each. 

R o o k s  referred to promptly supplied on receipt of 
price. 

In I n e ral .. . ent for examination should be distinctly 
marked or labeled. 

(4007) M. L. asks : 1. What is a good 
charge for t i l l  assays ?  A. Tin ore 5 grammes, potas
sium cyanide in powder 25 ((rammes. Be.ides thl. the 
crucible i. l ined with a layer of the cyanide. and the 
charge i. covered with the .ame. Fuse and keep fu.ed 
for 10 nnnllte.. The cyanide I@ one of the wor.t 
poisons known. but this ll;ive. about the best re.ults of 
any nf the fire a •• ay.. A non-poisonous char�e is: 
Tin ore 5 gramme •• charcoal 1 gramme (mixed with the 
ore). 12'5 to 15 grammes black dux. 1 to 1'2" grammes 
horax I/:Ias.. Cover with .alt and a .mall piece of coal. 
Fu,e three ·quarter. to one hour. 2. I. it possible for 
mercury to .oak through a copper plate in a mill so a. 
to ooze out in drop. underneath ?  A. Yes. 3. Why 
are old plate. so valuable ? A. On aocount of the 
prec iolls metal they retain. 4. It is .tated that hor.e 
power w i i l  be furni.hed (or can be) over the distance 
from the Niagara to Chicago for about half the cost of 
.team power. Is this true ? A. The exact proportion 
cannot be given. The interest on the in.tallation and 
co.t of maintenance will probably"make it impos@ible. 5. 
What size current is nece.sary and how is it Ilsed to 
remove 8uperfiuous hair by electrolysis ? See our SuP· 
PLE M ENT� 'Sos. 176, 353, 834:. 

(4008) A. E. G. writes : In the SeIEN-
TIFIC A liERICAN for August 1, Professor Henry Row
land is quoted a • •  aying " the voltage of stroke of 
l ightning i. roughly estimated at about 6.000.000,000 
volts." What is the 811lpcr,��e of a stroke 8S nearly as 
may be judged by a s i m i lar e�t i!Date ? A. Carl Hering, 
in his H Dynamo-E lectric Muchine�." says that the E. 
�L "F. of lightn i : ig is 3,5tJlJ,lUJ \'0] t8, and the current is 
ahont 14,000,000 ampt'rel:'l • .  The' tmer12'Y is estlmated to 
he equal tt' " 100 l1"ro'· J ' u \" C C  engine work ing 10 hour • .  
2 .  \Vherc can I lear�: t h e  r l ) nI C  @ol ·fa notation or system 
of writing ", .. . ; ,. ?  I would like to buy a book to learn 
it from. jL In most .chool. where music i.  taught. 
3. A 'i the p'1tcnt law!'; are now, can any one make a pat
entee artie . ''! or machine, if they make it themselves 
and lIfC i t " ..:clmi\"ely for their own benefit. withont be· 
COD" lll� hable for infringement ? A. No. 4. How is 
the ca"bon deposited on carbon pa�er ? A. It i. ap· 
pli"d WiIh a brush or sponge. the carbon or other plg_ 
ml,nt being mixed with glycerin or va.elin. with a mix
tnt\! 'of . beeswax and oil or some ' similar medium. 5. 
wen a metai l ic spring is compre •• ed it contain. latent e�ergy. representing the power expended in compress
lll� i t. If it is dissolved II1 acid while .till in a com
Pfe.sed state. what becomes of the latent mechanical 

end.. A. It i. impossible to form .my idea from the Bottle making machine. glass. T. W. Synnott . . . . .  468.140 
data sent a. to the amount of cnrrent pas.ing through �g��le �::ltIl:t�t;.e. �;.:.:�n��: .468.226, 468.258. 468.259 
your .b.ody, as it is wholly a question of resistance. The �g� ����:�gm��gfA�eio�·t:}in�i�� ·C: 'if: i?"uciis: �:Ws cond ltIOn of your hands may have been puch 8S to have I Box covers, IOCkin� devIce for!, F. �tiCkney . . . . . . . .  467,000 
prevented anything more than a small fraction of the Box tenoning mac Inel C. H. F uchs . . . . . . . . . . . . . . . .  tliB.096 
current from pasRine: through yon. For instance your :�����io;;:�rJg!:ra�M���: .��l

.���: : : : : : : : : : : : : : :  m:� 
hands may have been very dry or very oily. On the Brake. See Air brake. Locomotive driver 
other hand. yoor hands may have been moist and the Bra��

a
�
e
echanism. automatic lIuld pre •• ure. W. 

contact with the bru.hes good. in which ca.e you F. �e Forest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468.240 
would have received the amount of current due to the ��:�� ���?ne?·l�.

t
�iic:ierijo;,·,-,-::,-,-::,-,-:,-,-, -:,-:, -:: : :  ::�§ 

normal re.i.tance of your body. which would have been 
only a fraction of the "utput of the machine. 

(4011) H. W. G. asks how to construct 
a oteel triangle to be u.ed in lieu of a bell. I want it 
with .ide. from 3 to 4 ft. lone:. Please state what kind 
of steel to use ? What shape. whether square or round ? 
Proper form of con8truction. and should angles be 
bent sharp or rounding ? How .hould it be hung, and 
with what .hould it be struck to obtain the beot .ound � 

Bridle and relievable bit, safety. J. Atkinson . . . . . .  468.299 
Bridle bit. C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.309 
Bronzing machine. W. B. Silverlock . . . . .  , . . . . . . • . • .  467,957 
Broom holder, J. M. Raise . . . . . . . . . . . . • • . . . . . . . . . . . . .  467,932 

g����:
s
cgg,8l�

r
t.

e
�ie��lg::. ���'. �'. �'. ��.�:: : : :  =:� 

B
nw. ���:���: .��.�i.�� .��� . .  ������� . ��? ��::��

i
.��� (67,966 
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BU
I���f�BO�����.������ . ������.�t��� . . :�.�' . . �' . .  �: 468,228 

Burglar a.larm, J. 1. Covington . . • . . . . . • • • • . . . . • • . . . .  467,922 
Button • •  eparable. C. E. Perry . . . . . . . . . . . . . . . . . . . . . .  468.037 
Cable IP"lp adjusting device. H. H. Lynch . . . . . . . . . .  468.064 I am informed that to .trike a bell With wrought iron cC
a
a�

e
op

t
ylDf/ain�·. ��

e
W'mtams: : : : : : : : : : : : : : : : : : : : : : : : : :  rs68,.� will ruin the bell. 1. this true. and would the same 

effect be produced upon a triangle by u.e of a similar g:¥����Oj.D��lfe'Wltt�������:::::::::::::.: : : : :  �� 
.triker ? A. For a steel triangle with .ides as stated. g:� �g��W���'w.·r.cya::�.dg�.� .. : . . -.-.-.-.-.-. -.- .-. . - .-.- ::: : : :  �}� use a .q uare bar of tool steel one inch diameter and Car coupling. A. C. McCord (r) . . . . . . . . . . . . . . . . . . . . . .  11.220 
from 10 to 12 feet long. Balance the bar in two loops I 8"� "ri'ol:ti::fgs�·p�ri'n:,�:r".!'�i�g · device · for: ·j:

·
W: 

468.311 
of strong twine about one-third of it. length from eacb. ClOUS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468.000 
end. Strike the bar between the end and one of the g:� ���t�'W. �'!3d��AI,:\f� .���I.,:.���: .J: .I\[

�s
����:: : :  

�:� 
.trinr-.. Move both strings toward the center a little g:�s�

t�gl:i!,� �fi:c�::.'::�tnf��· I�g?E��I��:nf.;�c:i : �;lllr 
at a time to get the tor:e that .uits you. and when the Carbonated beverages. apparatus for making. H. 
proper bearings are found. mark them with chalk and Carse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467.916 
bend to a triangle at the marked points with an easy 8:�a:� �fcg�e:,e:����� ��:o�����.�·::::: : : : :  =:� 
bend. A wrought iron hammer would not injure a trian· 8:::�I:::.

e '§':,'i'¥�r���t��:;'c�':r�e:'U
chard • . . . . . . . . . .  468.000 

gle more than a hammer of any other metal. 8:�: �g��f;�.'I�o�:.��: : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� (4012) J. E. H. writes : I wish to make Csse. See Lock case. Surgical instrument case. 
a .torage hattery. Battery i. to have 10 plates 6 inches 
long and 8 inches wide ; p late. are to be of lead one· 
twelfth inch thick marked]in .quare. of one-eighth inch. 
with hole. punched at each corner of .quares and cov
ered with a coating of red lead paste made by mixing 
red lead with diluted sulphuriC acid. In what pro
portion. with water will I dilute the sulphuric acid ? 
A. Use 1 ·part of acid to 10 of water. 2. About how 
much current will .uch a battery yield for three hours. 
working const.antly. after being cbarged � A. About 20 
ampere.. 3. How many gravity batteries should I use 
in formi ng the plate. and afterward in charging the 
battery ? I only wish to u.e .torage battery once in 
two day.. The zinc and copper of the primary battery 
each has an active .urface of about 18 .quare inches. 
Sulphate of copper and sulphate of zinc are u.ed in 
churging the cells. A. The forming a8 well as the 
charging may he done with fonr cells. The forming 
however could be facilitated by tbe use of four times 
that number. 

RepUes to Enqnlrle8. 

Typewriter csse. 
Cash regi.ter ... G. W. E. Abmeyer . . . . . . . . . . . . . . . . .. . . 467.905 
Caster. C. S. �leming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.195 
Caster. furniture. Nickel & Walnwrl�ht . . . . . . . . .. . .  467.952 
8::tl�� l:'ri':hy��n:��g��,;;;ih;'d� ... m��id·for: .j: 468.292 

E. Gearhart. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468,1� t 
Catamenial s8ck, J. J. Vernier . . . . . . . . . . . . . . . . . . . . . .  467,OOii 

g�����
r'�e

t
:\Ie�:��.uratfngP:�f:.:'an . . . . . . . . . . .  -, . . .  468,038 

Cha��lf�����' . 
e
.
tc.

: . .  
fan 

. .  ����.���.��� . .  ���: . .  �:. �: 468.000 
Check hook. H. E. Kelley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.024 
Chopper. See Cotton chopper. 
8g�g:: 1: ���tewart: : : : : : : : : : : : : : : : : : : : : : : : : : : :: : : : :  �:�M 8�����1��'::: �d

d·
i
��IW�a!: .���::::::::::::::::::: :  �:� 

Clamp. See Tobacco box clamp. 
Clip. See Buckle clip. 
Clock, al .. rm. S. A. De Normanville . . . . . . . . . . . . . . . . .  468.250 
8�o,.i';.ru��I�� 
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Collar p .. d. A. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.230 Concrete mixing machine, W. C. Barr . . . . . . . . . . . . . .  468,200 
Concrete pipe, metal brace-framed, O. A. Stem-

pel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  468.269 
Concrete post, door step, table top, etc., O. A. 

Stempel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468.268 
Condenser, surfa.ce, T. J. Rayner . . . . . . . . . . . . . . . . . . . 468,048 
Conveyer, C. W. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468,109 
Conveyer mechanism, F. A. Lockwood . . . . . . . . . . . . .  46'7,943 
Cooler. See Beer cooler. 
Corn popper. G. Staley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468.102 

The following replies relate to enquiries recently pub- Cotton chopperbH. K. & 'I'. G. Cansler . . . . . . . . .. . . . . 467.915 

l ished in SCIENTIFIC AMERICAN. and to the number 
CO�fA';g·'I,�fJy c

��
-W;:�

Jing. Electric wire coup-

therein given : g�it��!fg:�j'��.�elson.��.�� : : : : : : : : : : : : : : : : : : : : : : : :  �:ilt.l! 
(3889) Referring to Notes and Queries 8:!m�:tg�: �oit�����'W: B;.O·wn: : : : : : : : : : : : : : : : : : : :  �;� 

No. 3889. C. E. H. has ,,0 cause for alarm. a. the milky 
appearance in the water from his hot water boiler i@ 
cauoed by a foaming from the air it contain.. Thi. i. 
readily .hown by drawin(( a tumblerful and holding it 
up to the light. when it will be seen that the water clear. 
from the bottom. and what appear to the eye to he 
white particles rise. instead of fal l •.  -W. G. DLISH.-llt 
is well known that the vesicles of air and .team rise in 
the clearing of water drawn from the hot water fancet. 
Thi. does not account for the sediment that .ettle. 
from hot water drawn from a galvanizeil iron boi ler. 
This goes to the bottom every tlme.-F.n.] 

�g;,las��r�:�:.I�� ��Eier . . . . . . . . . . . . . . • . . . . . • . . . . . . .  468,:01 
8����.'1�'ti.

J
M�r:b;: .���::��: .. .-: . . : .. .-::.''-::'-'-:.:: : :  Wl:I8i 

Cutter. See Cigar cutter. 
Damper. W. A. Kemp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.285 
Damper. W. A. & A. E. 'Kemp . . . . . . . . . . . . . . . . . . . . . . . 468.284 
Decorticating fibrous plants, machine for, Lanaux 

& Rendon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  468.249 
Dehorning im

*
lement. W. A. Campbell . . . . . . . . . . . .  468.238 

g�J'i�io�?:g or ·c���ing· ·apparatus; · !lcJiiii>ert ' &. 467.964 
Werth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467.9!11 

Bg��ri��u��d �'i:di��
r
a::ll�e' for' <iomestic us'e: E: 468,218 

Allison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467.906 
Draught equalizer, E. T. Carter . . . . . . . . . . . . . . . . . . . . .  468,237 
Draw shave, H. M. Conover . . . . . . . . . . . . . . . . . . . . . . . . . .  468.2.'19 
Dredge, J. H. Kuoni . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,201 

C. A. G. asks for a black ink. -J. H. G. a.ks for an ggl��a�ah?s:'\v��:..�griiie: : : : : : : : : : : : : : : : : : : : : : : :  �;� 
Dye. azo. C. RUdOi'll' . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.049 acid.proof cement for nickel-plating tanks.--L. B. a.ks 

for a receipt to I/:Ive a stcel-blne on bras •. -A. O. a.k. 
for a receipt for fining wine.-T. T. M. asks how to 
make and ink typewriter ribbon •. -A. C. G. ask. for 
a cement or mucilage to stick label. to tin.-C. W. F. 
asks for a .tain for Russian tan shoe •• -G. E. P. asks 
for a good bay rnm and sea foam.-G. F. L. a.ks for 
paste. for mounting photographs.-F. C. C. a.k. how 
to make " dippinll; .olution for .ilvering. 

An.wers t.o all of the above queries wi11 be found in 
the " Scientific American Cyclopedia of Receipta. Notee 
and Queries." to which our correspondent. are referred. 
The adverti.ement of this book is printed In another 
colnmn. A new circular is now ready. 

Mre�t�fci
e
����e��· gen�;!t��s; 
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Pfannkuche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,260 
Electric currents, metbod of and means for inter-

rupting, E. 'rhomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46S,1!l1 
Electric cut-out. A. L. Clough . . . . . . . . . . . . . . . . . . . . . . . 467.919 
Electrtc elevator, H. W. J�eonard . . . . . . . . . . . . . . . . . . .  468,100 
Electric elevator. A. Neuburger . . . . . . . . . . . . . . . . . . . .  468.253 
�l��t�� Ilf.

h
�t��'d�;:I�e 1o�����r��

y aiid ·lowering 
468.186 

suspenledl S. M. Terry . . . . . . . . . . . . . . . . . . . .• . . . . . .  468.159 
Electric mach ne, dynamo, E. Thomson . . . . . . . . . . . . 468,121 
Electric motor. J. W. Darley. Jr . . . . . . . . . . . . . . . . . . . .  467.924 Electric motor regulation. F. O. Blackwell . . . . . . . .  468.128 
Electric or cable roads. conduit for. C. H, Bates. .  3U 
ElectriC signal system. H. F. Eaton. . . . . . . . . . . . . . . .  107 
ElectriC switch. E. Thomson . . . . . . . . . . . . . . . . . . . . . . .  . Electric switch. A. Wright . . . . . . . . . . . . . . . . . . . . . . . . .  . 
F.=�� ::� :;::����r::r W:. j: £m:�r: : : : : : : : : : :  : : 
ElectrlCIII distributioll, .,.Item of, H. W, J,l!f)lI4rd 

1 07 
Electrical distribution • •  ystem of. E. Thomson .. . . 468.122 Electrical distribution, system of, Thomson & Rice. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.123 Elevator. See Electric elevator. 
�:g��:�

in�e���;�rey �ng���.e
witz . . . . . . . . . . . . . . . . . . . 468.168 

Engraving block. Barker & Wlrt. . . . . . . . . . . . . . . . . . . .  467.911 Envelope. E. Morgan . . . . . . . . . . . . . . . . • • • . . . . . . . . . . . . . .  468,079 Envelope machine, It'. A. Jones . . . . . . . . . . . . . . . . . . . . . .  467,977 ExtenSion tabl'b, A. M. Holstein . . . . . . . . . . . . . . . . . . . .  468.042 Eye
r.
lasses. M. lJ. Hanway . . . . . . . . . . . . . . . . . . . . . . . . . . . 468.034 

��gr���
nlf,;:a���:h �a:rt�ueger . . . . . . . . . . . . . . . . . . 468,261 

�::::;.
r
:�t��"J: �.e:���a�·. �:.c:.

il
�.�::::::::::: : : : :  �:� Feather tip or plume. E. W. Moch . . . . . . . . . . . . . . . . . .  467.947 

;::a ::�:� �::t��: �j �xt����r: and 'water' ptirt; 468,181 fler, combined, F. Bauer . . . . . . . . . . . . . . . . . . . . . . . . . .  �.232 Feed water purifier. F. J. Henderson . . . . . . . . . . . . . . .  468,(6t 

�:���\t:;s�e&cp�lm�.�: .�:.����.I���: ::::: ::.: : : :  �:� �r����' �a��;fa�8,F m�g:r�!r·ior·w·88iitiig: 'E: 'Gun': 467,
979 drum . . . . . . . . . . . . . . . . . . . . . .  . . .  . . .  . . . . . .  . . . .  . . .  . . .  . . .  468.097 

�H�e;,el���teraIf/·. �����:::::::::::::::::::::::. : : :  �:� 
FiI!ger ring. J. H. Fink . . . . . . . . . . . . . . . . . . . . . . . . 467.928. 467.929 
�1��e�h!':�I:.'l.h,;-!�:���a�ic�o.a:�iI�tr: : : :  : : .. : : :  �:k� 
FI.hlng reel. o. P. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.1� 
FIshing rods, slack line attachment for, E. F. 

Pflueger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.221 
�1��ae;�r
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It'rame. See Canopy frame. Purse frame. Frames, device for securing covers to, H. Levy • . .  467,980 Furnace. See Cupola furnace. 
Fu

�:���g�'(f.ex�
e
�f!�:��.�. �.�

i
.
l
. ��.� �����. ��� 468,313 

Furniture. D. W. C .. nnon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.052 
Gauge. See Surface gaua-e. 
Game board. J. R. Harrl.on . . . . . . . . . . . . . . . . . . . . . . . . . .  467.1Y12 
Game board. E. L. WilHams . . . . . . . . . . . . . . . . . . . . . . . . .  468.214 
Garbage receptacle. E. B. Merritt . . . . . . . . . . . . . . . . • . .  (68.046 
Ga.c�t�Wt��':t". �

o
.� ��.�

ar
.
atl

.�. �.i� .an.� .'.':��
e
�. ��.��: 468,138 

Gas
{n':r.�:��u�I:��..;g���!. .�� . .  ��� .�� � �� ����� 468.131 Gas compressor, J. D. Ambrose . . . . . . . . . . . . . . . . . . . . .  467.909 Gas meter, J. B. Knickerbocker . . . . . . . . . . . . • • . . • . • . .  463,008 Gate. See Fann gate. Valve gate. 

Glove. L. �'rank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.149 Glove fastening. J. S. Healey . . . . . . . . . . . . . . . . . . . . . . . .  461.1Y14 Grain binder, L. H. Grieser . . . . . . . . . . . . . . . . . . . . . . . . . .  468.295 Grain cleaner attachment, H. Bryan . . . . . . . . . . . . . . . . 468,009 Grate, W. L. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468,033 
Gravel screening machine. F. T. Gilbert . . . .  468,134, 468,197 
a�rri3ln�����'n����r�� �����'.�: �.�����:� �:� Grip tester, pocket, C. W. McClure . . . . . . . . . . . . . . . . .  468,15' 
Grits, etc., apparatus for purifying or sortlng, C. Haggenmaeher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467.987 Guard. See Railway track guard. 
Gun lock. 'J'. J. Lockwood . . . . . . . . . . . . . . . . . .  468.002 tc 468,1104 Hammer. A. Chamber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4&!.1�1 
�:�� ¥!�f.
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�:��ir�
st

s:� ��o1{eed;.rl:iiangej.: · · · · . • • . . . • . . • . . .  467.991 
Hames •• W. H. Vloktt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.213 Harrow. A. C. Wickham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.081 Harvester knotter. E. C. Fulcher . . . . . . . . . . . . . . . . . . .  468.244 H .. y cap. Henn & �'ulwlder . . . . . . . . . . . . . . . . . . . . . . . . . .  468.276 Hay rack. S. R. Car.on. . .  . . . . . .  . . . . . . . . .  . .  . . . . . .  . . . . .  468.100 Hay rake and loader. combined, P. Hope • . • •. . . . . .  468,035 Heater. See Feed water beater. 
�:�ft,�.M��· ,;ac�1���¥/tA:' WebBter: : : : : : : : : : : : : :  �:M� 
���§:;..
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GB���b��?der·
' - · FiY· ps· . .  ': . iioi,le,: tliB.210 

Knitting m .. chine web holder. ?:il holder. 
PO,per holder. 'relepbone bolder. 

Hook. See Check hook. Whlftletree book. 
{{g�:.���� l::;fl�:� 6:rl�et: .�:.�����: : : :  : ::::: �� Horse.hoe. W. H. Moore . . . . . . . . . . . . . . . . . . . . . . . ... . . .  468,252 Hub. J. H. & E. S. Coyle . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  468.220 Hydraul 'c apparatus. J. Weeks . . . . . . . . . . . . .. . . . . . . .  468.104 
Ice cream freezer, C. L. Bellamy . . . . . . . . . . . . • • • • . . . .  468,092 
Ice cream freezer, J. C. Hoxie . . . . . . . . . . . . . . . . . . . . . . .  467,934: Impression roller. F, M. Moore . . . . . . . . . . . . . . . . . . . . . .  468,001 
Indicator. n. L. Appleby . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467.910 Insulating swivel. A. H. Englund . . . . . . . . . . . . . . . . . . . 468.053 
Insulator. C. T. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . 467.941. 467.942 
Invalid and center table. combined. W. Kohl-stetde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.112 
Iron ore, composition of matter and process of 
IroJ'{;f:'a':,f.I'i:'e':'W�W.

t
�;;;Ia;.�����:::::468.�. �� 

I roning table, B. F. Mellott . . . . . . . . . . . . . . . . . . . . . . . . . .  467.94( 
Jigging machine. R. Kennedy . . . . . . . . . . . . . . . . . . . . . . .  468.111 
Jgl��' ��

e 
::l�An

n
�Ylinder and prodnclng tbe 

same. White & Bigelow . . . . . . . . . . . . . . . . . . . . . . . . . .  468.298 Key seat cutting machine, M. Morton . . . . . . . . . . . . . .  468.072 Kiln. See Brick kiln. Drying kiln. 
Knitting and fonning hose. F. W. Simons . . . . . . . . .  �212 
��IW�� ::::��l�:' ;��'l!grd:r�!�':

i
�i�1Weiii: :  468:� 

Knitting machines, transfer device for, W. H. 
Almy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 467.007 

f�:���������':,��t'!ie�::!c.<B. H: Pllfar'c:i: : : : : : : :  �:m 
Lamp. 011 spray. A. Shedlock . . . . . . . . . . . . . . . . . . . . . . . .  468.065 
Lamp .ocket. incandescent. D. H. Pillard . . . . . . . . . .  467.983 
Lamp socket, Incandescent, W. L. Silvey . . . . . . . . . .  46'7,0CJ8 
Lamps, wick raising mecbanism for, W. A. Hull • .  467,00'5 Last. E. S. Morton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.088 Last block fastener. E. S. Morton . . . . . . . . . . . . . . . . . . .  468.007 Latch. A. Didion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,040 Lathe. engine. P. & W. Shellenback . . . . . . . . . . . . . . . .  468.18:j Lock. See Gun lock. Nut lock. Lock csse, L. Luger . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  468,017 Locomotive driver brake, J. E. Normand . . • • . • . . . .  468.264 
tgg����iJ��:Il:§::.r.�����.:�:.'.� •. �.�?��� : : : : : : : :  =:l� 
t���i�n1�ltiI!er�h��: �: .�� .����::::::: :: : : : : : : : : :  4ffi I .. ubricator, E. D. Bangs . . . . . . . . . • . . . . • . . . . . . . . . •. . . . .  Lubricator, F .  Prinz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Mattress, spring. G. W. Murray . . . . . . . . . . . . . . . . . . . . .  . 
Mea.ure. rotary. R. F. Gillin . . . . . . . . . . . . . . . . . . . . . . . .  468,318 
Measurer and bagger, grain, G. Anderson . . . . . . . . . .  �,001 
Measuring instrument and current direction indi-

cator. electrical. J. J. WOOd . . . . . . . . ; . . . . . . . .. . . . .  468,020 
Mechanical movement, S. B. Wortmann . . . . . . . . . . . �16;.' 
'Meter. See Gas meter. 
Milk aerator and cooler, combined, R. Wherry . . . .  467,965 Mill. See Saw mill. 
����3i��
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;i-tr�?i:rn

c 
:���1i��hr;;e'ior�J?%-�rbes: �:� Motor. See Electric motor. Railway motor. 

Spring motor. 'Vater motor. :g:r�g I��h;�e: R�;e":t·&· 'Worst
·
.
·
:::::::::::. : : : : :  �:1lJt 

Musical instrument, H. S. Saroni. . . . . . . . . . . . . . . . . . . .  468,265 
Musical instruments. cut-otrvalve fort V. Seidel .. 468,308 
Nipple holding machine. L. J. Mundelm . . . . . . . . . . .  tliB.:104 
Nose ringer, P. C. Goodrich . . . . . . . . . . . . . . . . . . . . . . . . . .  468,174 
Nut lock. C. C. Davison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 467.925 
Nut lock. B. Edgar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.315 
Nut shearing and punching machine. J. Altmann. 467,008 
Oil can .pout and .topper. J. C. & A. S. Ley . . . . . . . .  468.152 
01ls, decolorizing vegetable, Hartley & Blenkin-

sop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467,992 
Ore washers, picking table for, H. G. Merry . . . . .•. . 468.251 
Over .. lls. G. J. H. Frank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467.9H1 
Oxides of metals, apparatus for m8l1ufacturinj{, 

W. H. Birge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  468.216 Pad. See Collar pad. 
�:ft�

o
£l�n���H�fi�'ldam.·.- .-. :: ·.·.·. : ·.-.-.:·.: ·.-.:·.-.::·: : : : :  �:AU 

Pail holder. O. J. Thoma .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.161 
Painting machine, E. Armitage . . . . . . . . . . . . . . . . . . . . .  468,145 
�:�er�: !t��i��

n
deJ�� ��t. Paige . . . . . . . . . . . . . . .  468,257 

Paper holder and cutter. roll. G. M. D. Manahan .. 468,203 
Pelts, machIne for removing water hairs from, 

J. W. Sutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Perambulating chair, stair Climbing, J. B. Bray . .  . 
Plano. A. H. Hastings. . . . .  . . . .  . . . .  . . . . . . . . . . . . . . . . .  . 
Pianos. music desk for, '1'. P. Brown . . . . . . . . . . . . . . .  . 
Pianos, music desk for. E. Peterson . . . . . . . . . . . . . . . . 
�i��

r
S'�! g�������'p�;�b'll'fie�t

B��t.!f�ij,e: · · · · · 468.291 
Pipe under water, apparatus for laying Iron, J. G. 

Falcon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  467.927 
Planing machine feed mechanism, A. B. Hutch. 

Inson . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 468,045 
Planter, corn, J. P. Alinder . . . . . . . . . . . . . . . . . . . . . . . . . .  468,2.11 
PI .. nter, seed. A. J. Johnson .. . . . . . . . . . . . . . . . . . . . . . . . .  468.178 
Planters. wheel for .eed. W. H. Holsclaw . . . . .. . . . .  468.186 
PlastiC material, moulding, H. Bo Garrigues . . . . . . .  468,222 
Pliers, compound, F. N ewitt . . . . . . . . . . . . . . . . . . . . . . . .  468,005 
Plow. W. A. Keahey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.179 
Plow. J. E. & E. M. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . .  467.946 
Plow. J. Oliver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.096 
Plow, gang. C. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,021 
Po.t. See Coal auger po.t. Concrete post. 
�:::�r��:f!r,rt�f,r1.sfi. l:Ig:c:gb�C!���: . . . . . . . . 468,001 
Pres.ure relOllator. flUid. I. Cumberbatch . . . . . . . . . .  468.129 
Propeller for steam vessels, side, A... Cooper . . . . . . .  468,039 
Pulley lines. rider for. D. S. Hayward . . . . . . . . . . . . . . tliB.096 Ponchlng machine. R. H. Ireland . . . . . . . . . . . . . . . . . . . 468.200 J;lurse trame, M, .Koenig . .  " . . .  " ' , . , . . . . .  . ,  • . .  , • • . . .  4:68.248 
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1 08 
Rack. See Hay rack. 
Rail jOint" C. H. Jenne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 467,935 
Railway, <c. W. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,110 
RaHway, electric, M. Wheless . . . . . . . . . . . • .  468,163 to 468,165 
Railway motor, electric, H. M. Bylle.by . . . . . . . . .. . . 467,969 
Railway stock guard, \V. J. Bridges . . . . . . • . •  .- . . . . . .  467,913 
Railway switch, S. T. l-lock. _ • . . . . . . . . . . . . . . . . . . . .  " 0  467.948 
Railway switch, C. E. Nowlin . . . . . . . . . . . . . . . . . . . . . • 0 .  468,256 
Railway switch and signal interlocking mechan. 

ism;J. \V. Thomas .. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4f"Q,l60 
Rai lway time signal, E. Fontaine . . . . . . . . . . . . . . . . . . . 4b'1,900 
Railway tunnel and constructing the same, street, 

'1'. G. Gribble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,282 
Rait�?Wb��:��Je� .C.��.i�.���. ��.� .�����. �?��� �.��: 468,162 
Rake. See Hay rake. 
keel. See Fishing reel . 
Register. See Cash register. Fare register .. 
Regulator. See Pressure regulator. 
Revolver, Foehl & Weeks . . . . . . . . . . . . . . . . . . . . . . . . .. . . 468,243 
Rifle sight, R. W. Parker . . . . . . . . . . . . . . . . . . . . . . . . • . . .  468,2(W) 
Ring. See Curtain ring. Finger ring. 
Roller. See Impression roJ ler. 
Roofer'. bending tOOl, W. L. & H. Heberling . . . . . .  468,016 
ROOfing, metal, W. L. & H. Heberling . . . . . . . . . . . . . . 468,015 
Roofing plate, metal, C. F. Bellino . . . . . . . . . . . . . . . . . .  468,126 
Rotary engine, G. H. Grabam . . . . . . . . . . . . . . . . . . . . .. . . 468,1� 
Safe, burglar proof, ;'1. Mosler (r) . . . . . . . . . . . . . . . . . . . 1l,21U 
Sasb fastener, F. J. Rabbetb . . . . . . . . . . . . . . . . . . . . . . . .  467,9M 
Saw, crosscut, W. Kerr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468,150 
Saw filing macbine, J. H. Dieb l .  . . . . . . . . . . . . . . . . . . . . .  468.221 
Sawmill attachment, Williams & Murray . . . . . . . . . .  468,215 
Sawmill, band, C. J. Koefoed . . . . . . . . . . . . . . . . . . . . . . . . 468,303 
Saw gummer, J. W. Ram.ey . . . . . . . . . . . . . . . . . . . . . . . . . 468,031 
Sa.w teeth, holder for insertible, G. S. Black . . . . . . . 468,012 

����.f�����sCI��?n�n
w��Eie�: .�:. ����i.��: :  .. : �:�� 

Seat. See Car seat. Vehicle seat. 
Separator, li'. H. \Vheelan . . . . . . . . . . . . . . . . . . . . . . . ... . . 468.066 �:;��� �:�gi�:'�g�:g�i·d�g

Sd'!�t�e: E: ' K��� �1l8 
rison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468,056 

Sewing machines, attachment holder for, T. S. 
Maxwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . 468,153 

Shears. See Animal shears. 
Sbear., A. Prohaska . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468,207 
�e����i,�a� .PU>:in���te��. �.���.��� .�:. �.1:. �.������:: ��:� 
Sign, illuminating, L. J. 'Yeb8ter . . . . . . . . . . . . . . . .. . . 468,185 
Signal. See Railway time signal. 
Sprin�. See Vehicle spring. 
Spring motor. C. C. Cordry . . . . . . . . . . . . . . . . . . . . . . . .. . . 468,083 
Stocking, W. E.ty (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,222 

�����i:!.�:�W,�o:;:�hPn-e�k��:=h ·& Winkiey: : : :  �;�� 
Stoves, furnaces, boilers, etc .• natural gas burner 

for heating, M. J. O'Reilly . . . . . . . . . . . . . . . . . . . . . . . 468,155 
Strainer. 'l'rue &; Blanchard . . . . . . . . . . . . . . . . . . . . . • . . . .  468,032 
Stringed instrument, E. McNichol . . . . . . . . . . . . . . . . . .  468,114: 
Supporter. See Stocking supporter. 
Surf"ce !lauge, J. Carr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,093 
SurglCal lnstl'Ument case, D. Kennedy, Jr . . . . .. . . . .  468,224 
Switch. See Electric switch. Railway switch. 
Syrin!<e, vaginal. W. H. Knap . . . . . . . . . . . . . . . . . . . . . . . 468,151 
Syrw:'f: 

�;��:��.�� .����.����l� ��� �
.
��.�������: 

468,001 
Table. See Caterer's tray table. Extension table. 

Invalid snd center table. Ironing table. 
Target trap carrier, A. H. Hebbard . . . . . . . . . . . . . . . . . 468,175 
Telepbone bolder, J .  A. Chri.ty . . . . . . . . . . . . . . . . . . . . . 467,917 
Telepbone receiver, E. A. Grissinger . . . . . . . . . . . . . . . 468.246 
'l'elephones, cut-o:ff for. E. Cann . . . . . . . . . . . . . . . . . . . .  468,281 
��Wf����lr;: .. �.�

rtf����: �:.�·. ����::::: : : : : : :  �:� 
Tickets. checks, etc., device for holding and cut-

tin�, A. D. JOslin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 467,936 
Tire for velocipedes, wheel, R. Scott . . . . . . . . . . . . . . . 467,984 
Tire, pneumatic, W. R. ��oster . . . . . . . . . . . . . . . . . . . . . .  468,196 

������?n��;g����.�: �o�:,:L:: : : : : : : : : : : : : : : : :  �;m 
�g���.

o l.l�g�'r�e .�: .�.����','. '.'. ' ... .... .. .. .. .. . , .. '. '. ' . .. '.: '. '. : : :  �:� 
Toy gun, spring, P. W. Pratt . . . . . . . . . . . . . . . . . . . . . . . . 468,009 
Toy, magnetic, G. A. Goodson . . . . . . . . . . . . . . . . . . . . . . .  468,274 
Tramway, aerial, Prunetti & Avignone . . . . . . . . . . . .  468,2ffi 
Trolley I conduit electriC, M. Wheless . . . . . . . . . . . . . .  468,166 

����elori�����Sr:� .�: .'��' . �� ... ::: .. ::: .. :: ......... '.: : : : :  m:� 
Trombone. slide, P. Robinson . . . . . . . . . . . . . . . . . . . . . . .  468,116 
Truck and wire stretcher, combined, M. Schmitz . 468,182 
Truck, vehicle, D. L. Barnes . . . . . . . . . . . . . . . . . . . . . . . .  468,146 
Trucks, side bearin� for car, ll. V. Mullen . . . . . . . . .  468,057 
Turfing implement, H. T. Sbipley . . . . . . . . . . . . . . . . . . .  468,288 
Turning, engravin�, or planing tools, means for 
Typ'::�;lrlr ��e���W.g

St?ih�a'?u
.������ ,.,. " :. ':: : : : : !fJ:� 

Typewriting machine, D. C. Stover . . . . . . . . . . . . . . . . .  468,139 �mi: 8:�: rKil�:·:· :. :. :. :.:.:.: :.:.:.:. :.::.:. :. ::.: :: :.: :.:.:.:. : : : : :  i:�! 
Valve, C. E. Van Auken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,US 
Valve device and vessel support, combined, J. A. 

Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,041 
Valve for compound steam engines, .T. C. Hobart. 467,933 
Valve gate, F. H. Richards . . . . . . . . . . . . . . . . . . . . . . . . . .  4.67,� 
Valve operating device for elevators, W. H. 

Hultgren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468,0« 
Veblcle .eat, sbifting, P. J. Hanley . . . . . . . . . . . . . . . . . 468,275 
Vehicle .pring, E. H. Bootb . . . . . . . . . . . . . . . . . . . . . . . . . 468,234 � :����c�����hii:�'1�:!:,liw�

r
Sc�a:er �?���:.:: : : :  �:� 

Ventilating curtain fixture, J. Q. A. Sand . . . . . . . . . .  468,286 
Vessels, draught indicator for, R. C. Pringle . . . . . .  467,996 
Vise, band, F. J. Tomek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468,(0) 
Wagon, dumpiIllZ, A. E. J.J8wrence . . . . . . . . . . . . . . . . . .  4R7,939 
�:fri'��r.:;}r.

g
b������k � .�:I.����.�: :  : : : :  : : : : : :  m;m 

Washing machine, D. Davis . . . . . . . . . . . . . . . . . . . . . . . .  �,317 
Washing macbine, W. H. Mabee . . . . . . . . . . . . . . . . . . . . 468.070 
Watch cases, perpetual calendar for, F. W. Roe . . 468,263 
Watch, stem winding and setting, T. F. Sheridan. 467,998 
Water, etc., apparatus for heating, W. H. Wilbur 468,124 
Water motor, L. Benecke . . . . . . . . . . . . . . . . . . . . . . . . . . . .  468.068 
;:��r��gn:lc����:u�: �'. iio:i���: ·jr: : : : : : : : : : : : : : :  �� 
WbilHetree book, N. F. Reed . . . . . . . . . . . . . . . . . . . . . . . .  468,019 
Winding and setting mechanism, stem, R. E. 

Moreland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 468,204 
Windmill, F. C. Jacoby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 467,976 
Wire bending machine, G. Cooper . . . . . . . . . . . . . . . . . . 468,301 

��ie����fttJit�d�l'���ff��rtn: : : : : : : : : : : : : : : : :  �:JsBf 
Wrencb, P. G. Dougla . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468,241 ��Il;'�n��:������eB: ' 'ani cie8:iiiiig and fly 'coi� 468,171 

lecting device for, C. I::ami.g . . . . . . . . . . . . . . . . . . . . .  468,055 
Yeast or similar substances. apparatus for the 

production of, Jorgensen & Bergh . . . . . . . . . . . . . .  467,993 

D E SIGNS. 
Cuspidor, E. Gerard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 21.324 
Glassware, ornamentation of, H. Sie�el . . . . . . . . . . . . . 21.333 

���i�f!:f,��h��::Z.:.:·:.:.:.::.:.:.:.:.:.:.:.:.:.:.:.:.:.:.::.:.:.::.:: .
.
..... : M:m 

Spoon, etc .. O. Wett.tein . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 21,334 
Stove, Jeas, L. Kahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21,332 
Table cover, E. Poole . . . . . . . . . . . . . . . . . . . . . . . . .  21,327 to 21,329 
Table cover or curbain, E. Poole . . . . . . . . . . . . . . . . • . . . .  21,335 
Tea or coffee pot, A. F. Jackson . . . . . . . . . . . . . . . . . . . . . . 21.331 
Type, font of, G. F. Gie.ecke . . . . . . . . . . . . . . . . . . . . . . . . .  21,330 

TRA D E  MARKS. 
Antiseptic. and deodorants, fluid, O. A. Beck-
Ato%��;'r":j: 'ii: Shaw: : : : : : : : : : : : : : : : : : : : : '. : : : : :  : : : : : :  :l:� 
Boots and shoes, Wertheimer. Swa.."1,s & Co . . . . . . . . . �.680 
Canned oysters, fruits, and vegetables, H. J. 

McGratb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,666 
Cbuck., Oneida Manufacturing Chuck Company . . . 20,679 
Cougb tablets, J. Casant. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �,676 
Elastic endless sleeve bands, E. Ashworth . . . . . . . . . . 20,668 
Gloves, kid and leather, Wertheimer & Co . . . . . . . . . . �,675 
Lamps, Safety Car Heating and Ligbtlng Com-
Male't'¥.: 'F;: ' Holmberg: : : : :::: . : : : ::: : ::: : :::: . : : : : : : :  :l'm 
Oats or oatmeal, rolled, H. R. Heath & Sons . . . .. . . . .  �:669 
Ointmeut

k
M. Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,6'11 ��tl!����� p·!t�O

p��3�j.: and ·ciotiiS . and' soaps 'for aJ
,673 

Re�e�; lo:n
h���r�f::��,

a�t:e���t:!:��:t�f�: 
�,67' 

SC8�s���l�I���'J�n�sa�1�i�iia�iori: : : : : :  : : : :  .:: : �� 
Shaft and pole couplings for vehicle., H. A. 

Luttgens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,663 
�g�'l.e::��:���o'lt��'Cr·u� �;!�:�v� .��'.: : : : : :  :l:Wo 

A pri n t e d  copy of tbe sRecillcatiOn and drawln!)' of 
rs��f3t:�t

c�n fJ&�, �fl�gbO�nru�lsii�J'nlrt�\��; ����r;r 
25 cents. In ordering please state the name and Dumber 
of the patent desired. and remit to Munn & Co., 361 
Broadway, New York. 

(�nnndian p a t e n t s  may DOW be obtaIned by the in
vent.ors for any of the inventions named in the fore-
f���ni�truri�Ji��dc���yw�fIe ��mfITi't�tea ����f �r

e��� 
lnst.ructions address Munn & Co., 361 Broadway. New 
York. Other foreign patents may &1ao he obtained. 

J t itufifit �mtritau. 
I n si d e  Page, ench i n s e l'tioll - - 1' ,(l,  c e n t s  a l i n e  
H a c k  JJo n g e ,  each i ll !ll e l' l i o ll - - - - $ 1 .00 a l i n e  
The above are charges per agate line-about eight 

words per ] jne. 'rhis notice shows the width of the Hne. 
and is set in agate type. li�ngravings may head adver
tisements at the same rate per agate l ine. by measure
ment. as the letter press. Advertisements must. be �6�1�� t�t a��1�C�}ir::e �cWl��i�� �a:�k,s

aTs����rSday 

A DA M A N  T WA L L P L AS T E  R 
BEST PJ,ASTElt H ' C �  IUATE lt JAL IU , O W ]\( .  

No experiment. Its success has been phenomenal. 
Thirty factories in this and other countries. 

A D A ,U A l\ T  MFG. C O . ,  S \, RAC USE, N. Y. 

MEMORY. BY J. O. H I RSCHF ELDER. 
An interesting rev iew of the Q ualiti�s of the memory, 
llnd analysis of it� operations. ContalDed in SCIENTlFIC 
AMERICAN SUPPJ.E;'\IEST. No. sot;. Price 10 cents. 
To be had at this office and from boll newsdealen;'j. 

Patent Foot Power Machine 
Complete Outfits. 

Wood or M etal worker8 without steam 
power. can succet-iRful l y  compete with 
the large shops. by using our New 
L A  BO il SAVI N G llIach i n ery, 
latest and most improved for practical 
shop use. also for Industrial Schools, 
Home Training, etc. CatallJgu� free. 

S e n eca F a l l s  Mfg. Co. 6 95  Water Street. Seneca. J< a l l s. N. Y. 

U .  S .  I N FALL I B L E  M ETAL P O L I S H .  
I N  PA S T E , L I Q U I D O R  P O W D E R .  

Invariably gives unbounded .atl.faction. Dealers and 
Agent. alway. lind them quick .ellers. 

C .  W M .  H O F F M A N ,  M a n u 'fr, 
No. 69 E. Wa.hington Street, Indianapoli., Indiana. 

Improved Screw Cutting 
Foot and Power. LATHES 

Drill Presses, Shapers, Band, CIrcular, and Scroll Saws. 
Machinl.t.' Tool. and Supplie.. Latbe. on trial. 

aT Cat alogue 71wUfd on applicat i.un. 
SEBASTIA N LATHE C OMPANY, 

44-46 Centra l Ave., C i nc I n natI,  O .  

FR ET SAW or 
B R ACKET WOODS 

Planed Ready for Use. Books of Des i g n . pr Send stamp for catalogne. ' 
CAB I N ET WOODS AN D V E N E E R S. 

THE E. D. ALBRO CO., 
Eastern Branch, 2 0 0  LewlA @t., N e w  York, U. 8. A .  

H .  T. Bartlett, ltfo'r. F. W .  Honerkamp, Ass't }.[yr. 
MUls, CinCinnati, Ohio. 

T A C M A ltCH 1 st to OCTO BER l st. 
Sales of a patented speCialty over 

• • • two millions. Manufactured on roy
alty. Inventors. write us. 

THE T U SCARO RA A D V ERTISING (; 0 . ,  
C O S H O C T O N ,  O.  

BRICK, TERRA COTTA 
' TI L E M AC H I N E R Y  

PAC I TY 10,000 to 100,000 Per Day. 
FULL F A CTORY 

END FOR CATALOGUE. 
Cuttl �1 Tabl es, Pug Mills, Clay Crushers. Dry Pans, Re.Pre8ses. WlndlDg Drums , Dump Cars, Drying Carat Transfer Cars, Turn 

Tables, Ele\'ator�, Screens, Shafting, Puldeys. Belting, Etc. 
TH E F R EY ,  S H E C K L E R  C O . B UCYRUS, O. 

BUSINESS END OF T H E  AMERICAN 
Newf'paper. By A. H.  Siellfried. An interesting paper 
on the work of the publIshers' department of a news· 
paper ; circulat ion of American papers j methods of 
printing, dc. Con tl:lined in 8CIENTIJI'IC Al\IEltICAN 
SUPPU:ME"T. Nos. '9;i and '96. Price 10 cents 
ench. 1.10 be had at this office and from all news
dealers. 

C U I T A R S  I MAN DOLINS 
T h e  Marquette. T h e  Lakeside. Quarter·sawed Sycamore $7.GO Variegated Blrds-Eye Maple ,12 

The Lakeside. T h e  ArIon. Quarter ·sawed Uak, - • $9.00 :Mapl e a n d  .Mahogany - • ,15  
The Arion .  T h e  Ario n .  

Solid Mahogany. . . $ 1 1.00 Same as prccceding, inlai(l, .20 
The Conservatory. T h e  Con servatory. 

Solid Rosewood, • • . 1 :i.�O Solld Rosewood, • • • ,20 
Full y  warranted a.nd the best for the price the world affords. 

We manufacture all the cOUlllonent parts and are the largest 
makers on the globe. 100.000 of our instruments now in use. Sold by all leading dealers. Genuine have name burned on the 
inside, tTTake no other.� Illustrated pamphlet mailed free.

. &'YON & HEALY, 1 56 to 1 64 State St, Chicago. 

E L E C T R I C  P OW E R  A P P A R A T U S, 
FOR EVERY VARIETY OF MEOHANIOAL WORK, 

SAFE, SURE, RELIABLE. 
ESTIIUAT l(S FUR N I S H E D .  S Ei\'D F O R  CATA LOGUES. 

T H O M SO N-HOUSTON M OTOR CO., 
620 ATLANTIC AVENUE, BOSTON, MASS. 

Did yon ever receive a letter r You can 
receive our Roses the same way-by mall, 
postpaid. The Californian or the Penn.yl. 
vanlan can alike enjoy the advantage of 
dealing direct at the Rose headquarters of 
the world. Success is universal with our 

ROSES ON THEIR 
OWN ROOT 

We desire tbe acquaintance ot every 
flower lover In America, and offer our ROle 
Guide and Catalogue, free, by way of in. 
troduction. It mirrors our immense stock, 
and givee a quarter of a century's special 
lIower experience for the asking only. 
Other flower" also. No fancy prices. 

Tbe Guid.wlthoutprlce. Sendyouraddress. 
TH E D I N G E E  c!c. CO N A R D  CO. R_" Cr_wn'sb'Sudsmm,WEST GROVE,PA. 

EXP E RT M O D U  M A K I N O .  E'���hed 
PETER SEYL, Prop. ChIcagO Model Work., Chicago 111 
179 Madison St. Write for catalogue of Model SuppI'ie8. 

�FactOry Space) 
To Let) 
With Power) 

(For Large or Small Indu.trles) 
(On Canal, River and two Railroads I (Write 'i'be Power Co .. New Brunsw ck, N. J.) 

WO O D  WOR K I N G  MAC H I N E RY 
For Veneer, Fruit Package and Barrel Works. 

Handle Spoke and Turning Factorle •. I. E. Merritt ,llachinery (; 0 . ,  Lockport, N. Y .  

SEXD tor our list of 19 Cata
logs of llIu sic and 
Mu sical In"u·uments. 

W. STORY, 26 Centra! St .• Bo.ton, Ma •• 

SMOKELESS GUNPOWDER.-AN IN-
teresting article by Hudson Maxim on the manufacture 
a�d use of smokeless gnnpowder. givin� a �ketch of i t�  
hlRtory and the methods of prodUCing it . Contained jn 
SCIE:STIFIC AMERICAN SUPPLE�IENT. No. 821 Price 
W cents. To be had at th is office and from ali neW8-
dealers. 

VELOCITY OF ICE BOATS. A COL-
Jection of interesting letters to the editor of the SCIEN
TIFIC AMERICAN on the question of the speed of ice 
boats, demonstrating how and wby it is that these craft 
8all fa.ter than the wind wbicb propel. them. l!Iustrated 
with 10 explanat.ory diagrams. Contained in ISCIENTIFIC ���:h';.�r;.t ��r.';,'i:�E:D'd f�gm �t:';w.rd'��fe;� 

cents. 

Shep�'s New $60 Screw-Cutting Foot Lathe 
...,; . Foot and Power Lathes, Drill 
ft Presse., Scroll Saw A t t a c h -
"" ments, Chucks, Mandri;ls, Twist 
� D���th!!O�� ��I��.

er
·1a\'iie8 on 

payment. 
fO�eA�!��U�:t�:��t�s

O!n�utflt8 
Addre •• HAJ'E�.r,EPARD, 

141 West �d Street, CinCinnati, Ohio. 

SMALL ELECTRIC MOTOR FOR AM · 
ateur •. -By C. D. Parkhur.t. De.cription In detail of e. 
smaJI ano. easlly made mot,or powerfnl enough to drive a ten or twelve inch brass fan and to give 0. jlood breeze. 
With 15  figures drawn to a scale. Contained in BelEN· 
��l�. ��'��Ig�� a�8X:�II�:�id f�:;m '?;�lew:d'��1er� 

Hatch Chickens by Steam.' 
IMPROVED EXCELSIOR INCUBATOR eWilI do it. ThOU8&nde ln ouccessful oper

ation. Simple", Perfect and Self-Regulating. 
C LoweBt-pncea first-cl&88 Hatcher made. .... �Ur6rtil�':a�r���:r:�� IIIeDd Go. for IlIua. 0ataI0iI. 01'0. H.8T.lUL,ljalaer,DJ. 

G E N E R A L �"Q EX P E R I  ENTAL MACH INE WO R K . BEST FAC I L I T I E S  I N  C H I CA G O  
N ATIONAL MACH I N E  WORKS 35 S� CANAL ST CHICAGO I L L  

R I FE'S AU"tOMATIC 
HYDfJAULlC ENGINE OR RAM 

. . SUPPLYING WATER FOR IrrIgation, SmalJ Towns, RaUrOad Tanks, Factories, Steam Mills Dairies. Country Re.,dence., Stock Yara. etc. Automatic Elficien't, DuralJle. anJ Inexpensive. Send for fully iIIus. catalogue. 
in s!f�l;:'�,il���r:itfv 'f.�� 
RIfe'. lIydrBUUe Enalne 
IIlfa. Co-, Roanoke, VB. 

[FEBRUARY 13, 1&}2. 
NOW R E A DY !  

A NEW AND VALUABLE BOOK, 

1 2,000 Receipts. 6 8 0  Pages. Price $ .� .  

'This splendid work contains a careful compila
tion of the most useful Heceipts and Heplies given 
in the Notes and Queries of conespondents as pub
lished in the Sci e n t i fic A ln erican d uring the 
past fifty years ; together with many vuluuble and 
Important additions. 

Over T,,'elve Thou sand selected receipts 
are here collected ; nearly e " ery branch of the use
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever pla� be-' 
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem
ists and workers in all parts of the world ; the in
formation given being of the highest value, ar
ranged Rnd condensed in concise form convenient 
for ready use. 

A l most every inquiry that can be thought of, 
relating to formulre used in the various manufac
turing industries, will here be found answered. 

Instructions for working many different pro
cesses in the arts are given. 

It is impossible within .  the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re
ceipts, embracing how to make papier macho ; how 
to make paper water proof and fire proof ; how to 
make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper, parchment paper. 
colored papers, razor strop paper, paper for doing 
up cutlery, silverware ; how to make luminous 
paper, photograph papers, ete. 

Under the head of Inks we have nearly 450 re
eeipts, including the finest and best writing inks 
of all colors, drawing inks, luminous inks, invisi
ble inks, gold, silver and bronze inks, white i nks ; 
directions for removal of inks ; restoration of 
faded inks, etc. . 

Under the head of Alloys over ', 00 receipts are 
given, covering a vast amount QfI. valuable infor
mation. 

Of Cements we have some 600 receipts, whieh 
include almost every known adhesive preparati'm, 
and the modes of use. 

How to make Ruhber Stamps forms the subject 
of a most valuable practical article, in which the 
complete process is described in such clear and ex
plicit terms that any mtelligent person may readily 
learn the art. 

For Lacquers there are 120 receipts : Electro-Me
tallurgy, 125 receipts ; Bronzmg, 127 receipts ; Pbo
tography and Microscopy are represented by 600 
receipts. 

Under the head of Etching there are 55 receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints, Pigments and Varnishes furnish over 600 receipts, and include everything worth know
ing on those subjects. 

Under the head of CleanSing over 500 recipes 
are given, the scope being very broad, embracing 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fahries, 
cleaning furniture, clothing, glass, leather, metals, 
and the restoration and preservation of aU kinds 
of objects and materials. 

In Qosmetics and Perfumery some 500 receipts 
are gIven. 

Soaps have nearly 300 receipts. 
Those who are engaged in any branch of industry 

probably will find in this hook much that ¥> of 
practical value in their respective callings. 

Those who are in search of independent business 
or employment, relating to the home manufacture 
of sample articles, will tlnd in it hundreds of most 
excellent suggestions. 

MUNN &. CO., Publishers, 
somNTIFIO AMERIOAN OFFICE, 

361 Broadway, N ew York. 

SEWING MACHINE MOTOR FOR AMA· 
teurs.-By C. D. Parkhurst. Description of a very sim· 
pIe and effective motor. with lamimHed armature, ot 
sufficient power to actuate a sewing machine. With n 
engravtnjZ's. Contained tn SCI E:'\TIFIC AM EltiCAN 
Su PPLEME.'(T. No. 7 ,'i H .  Price 10 cent.. To be had at 
this office and from all newsdealers. 

A <?ou�N�IS � 
$1 00 PER MONTH � 

. Selling the � It IS a combination B in J Sifter, Pan and Scoop. 
Holds a full sack o f flour and sifts it the tlnest r.��I;::I�:: :n'd !;::r.�':!�87;:::::':iu�J-:n,�lb; lilII:RIIUN " BUTLER. 28.28 W. Lake St.. B 180 Chle_, 

A Groat Advortisin[ Mndinm. 
The Architects and BUilders Edition 

of the Scientific Al-ncrio'ln. 
(E.tabllshed 1885.) 

Thl. superb architectural work has by fa� the large.t. circulation of any periodical of its class; It goes <11 .. 
rectly 'into tIle hant:i:s of those 'who lialJe t he. ('rcler-i-'Ilg of tll� (!root bulk of BlliliUna .Mfl t eria.ls and A ppNm. , - ,  -'�eJy 
�gi!��������ir�ctb����d �����8��rs�

nd Sa" tary 
The Building Edition of tbe SCIENTIFIC AM ERIUA N 

is ullQue.';:Nonnbl1l the very best advertising medium for manufacturers and dealers in Building Materials, \-:ar .. penters' Tools, Woodworking Machinery. Heating. v.;�n_ 
tilating, Plumbing and Sanitary Appliance., Roo n Architectural Wood and Meta] Work, Builders' H = 
ware, Door., Sash, Blinds, Paints, and in fact all go <is 
whicn enter into or are used in the construction nd maintenance of BuiJdings or works of any kind. i 

The rates for advertising are moderate. For terms address MUNN 4; Co. PubIl8hers. 361 Broadway, N_ li1. 

© 1892 SCIENTIFIC AMERICAN, INC.
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A J:tte1V <tnd Valua.b/c American Book /or Prospectors 
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J US'i' REA U Y .  

Th� PrOI��ttor' l ri�lQ �Dok ,d �UiQ� 
In the Search for and the Easy Determination of Ores 
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Mining." I l lustrated by 44 engravings. 12mo. 175 pages. 
Prit"l' '1.50. Z'U lnai.l, free 01 postnqe to any address in tile 

1vorltl .  
CO>lT�"Ts.-Chapter 1. Preparatory Instruction. II. 

Crys"allography. Ill. Surveying. IV. Analyses of 
Ores, \Vet Method, Dry Assay of Ores. V. Special Mine-
��Iglijo�%:'!;as�!en��:!''!': �¥h�t:�d a';,�'Tfri'

p
'i�: 

Zinc, Iron. X .  Mercury, Bismuth, Nickel, and Co�alt. 
X I .  Aluminum. Antimony. Manganese. snd other Mme
rals. X l I .  Precious Stones. Appendix, Correction of 
Weights and Measures. Prospector's Pointers, Index. 

B l"  7'H E  S A Jlr E  A U THOR. 
Recen t l y  Published. 

A PRACTICAL MAN UAL OF M I N E RALS, 
M I N ES, A N D  M I N I NG. 

Comprising sug-gestions as to the localities and &Ssocia .. 
tiOllS of a l l  the Useful Minerals ;  ful] descriptions of the 
most etfecti ve methods of both the qualitative snd 
Quuntitative analyses of each of these minerals, and 
h int� upon the various operations of mining, including 
arch itecture and construction. By Prof. H. S. Osborn, 
LL.D. IlJu.trated by 111 engravings. 8vo. 367 pages. Prtl"f $4.50, by 'lIut i.l, free oj posta.ge to any address in the 
11'01"/11. 
tl,�J;h�C!���I��'l'b�k�l!;��S ;:.��i�g ��� ���l: :va���B{ ���d 
hi:; (l(iri rl'ss. 

I.T A Ne w List of Leading Books on Metal Mininq, 
ltlf'fl l l l l trqy, �IineTillof1Y, As:;ulIing. Che'mical Annlysis, 
GfOfof}l/, ;'tc.,  sent fTee to any one, in any pa'rt oj the, world, 
1v1w Ivili selld h is arirlress. 

a:r Onr New lind Rt,t';,sdl Vatalogue of P.ractical and 
Scient i.fic Books, 88 pages, 8/'0, and our other Catalogues. the ���ljr��l���IJ:el;e�y t>�:�t.::�: rl (���l�;ie i�v��t t�a�te Jt�e 
1vorld who '1.vin furntsh 'Us with his add-ress. 

H E N R Y  CA R E Y  B A I R D  iii. CO. 
INDUSTIUAL PUBT,ISHERS, BOOKSELLERS & IMPORTERS 

8 1 0  'Vnl n ll t  !'it . ,  J'h i lndelphln, Pn., U. S. A. 

R O P E R ' S  
PRACT I CAL 

Handy Books. 
BY STEPHEN ROPER, Engineer. 

• 

TITLES AND PRICES. 

A Catechism of High Pressure or Non-Con. 
den siulr Stena. En'lrlnes. Revised and enlarged. 

$�. OO 

E�neer's Handy Book. Containing a full Ex. 
planation of the Steam Engine Indicator, and its Use 
and Advantages to Engineers and Steam Users, with 
Formul", for Estimating the Power of. all Classes of 
Steam Engines. 690 pages • . . . .  , . . . . . . . . . . . . . . . . . .$3. � O  

H antl-Book of L a n d  a n d  Marine Engi nes. 
Eighth edition. Revised. enlarged, and Improved. 11-
Il18trated . • . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . .  $3. � O  

Han d-Book of Modern Steam Fire Engi n es , 
Including the Running, Care, and Management of Steam 
Fire Engines and Fire Pumps . . . . . . . . . . • • • • . . . . . . . .  $3. � O  

H n n d-Book of the J,ocomotive. Thirteenth edl. 
tion, revised. Illl18trated . . . . . • . . . . . . . . . . . . . . . . . . . .  $�. � O  

l u structlons a n d  S U lrge.Uons for Enlrin eer. 
and Firemen who wish to procure a License. Certificate 
or Permit to take charge of any Class of Steam Engines 
or Boilers, Stationary, Locomotive, and Marine . . $ 2 . 0 0  

q u e M t i o n s  n n d  A n swers for Engineers. }4�iftb 
edition . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.00 

The Stearn B o i l e  .. : Its Care and Management, 
with Instructions for Increasing the Efficiency and F.£D
nomy and Insuring the Durability and Longevity of all 
ClMsel of Steam Boilers, Stationary, Locomotive, Ma ... 
rine, and Port3ble. With Hints and Suggestions and 
Advice to Engineers, Firemen, and Owners of Steam 
Boilers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  $2. 00 

The Y ou n g  Engi n eer's O w n  Book. Containing 
an Explanation of the Principles and Theories on which 
the Steam Engine as a Prime Mover is Based. With 106 
Illustrations . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .  83.00 

UHe a n ti Abu se of the Steam Boiler. Tenth 
edition, revised . . . . • . . . . . . . . . . • . . • . . . . . . . . • . • • . . . • . . • .  $�. OO 

IT Descripti'" Catalogues mailed free to any address. 

These books embrace all branches of Steam Engineer. 
Ing. 'l'hey lire the only books of the kind ever pub
lished in this country, snd they are so plain tbat any 
engineer or fireman can easily understand them. 

FOR SA LE BY ALL BOOKSELLERS. 

:ElJ:)"�N'"..A.B:C :tMt:El:ElXS, 
P UBLISHER, 

No. 1012 Walnut Street, Philadelphia, Pa. 
T H E  M O D E RN I C E  Y A C H T. - BY 
Geo. 'v. Polk • . .A new an<l valuable paper. containing !��:1; )�I�)�t�\>fe1�t���� :�� �rstC������S I��r y�t�80gf t,h (  

.
�b.te8t ,  inbst approved foI'lD;s. Illustrated with en ... 

gi�';;"Ul,g8 dr..wn to scale, Showmg toe form, p
0
51tion, lj Ud "rrange.x;.wIl1' .of,sll the parts. Contained :ln SC I EN

TJ J' I a· ·· .... ,---:.. •• . I J \ ;A:>J ·' SUPPLEMf':NT. No. 624. Price 10 C�utt,-T�I:e _uud at this office and of all newsdealers. 

patLTON WAT E R  MOTOR .  l!nequaled tor all light running machInery. Warranted to develop a. given amount of power with one-half the water required by any other. Evidence 

THE INTERNATIONAL CYCLOP lEDIA 
Revised Edition of �8m�. Just Out. 

The BEST READY REFERENCE CYCLOP�DlA in the ENGLISH LANGUAGE 
Contains l,at"�t Censu s of all  C o u n trie., New State Maps made for thIs edition ; a l l  Maps Re

,·il!ted to N ov embel', 1 891 i. New C o l o red .- I nt.es ; thousands of Cru8�-Reference8 connecti� collateral 
��P��,i ;'8Jl'!:�!jI:��! illf!;lalh;Y !
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Geo-

6 0 L D  FOB CASH OB ON EAS Y  PA YMENTS, A GENTS WANTED. 

STEEL TYP E  FOR TYP EWR ITERS 
StenCils. Steel St.amps, Rubber and 

Metal 'l'ype Wheels. Dies, etc. 
1l 1 od c l a n d  Experimental Work 
Smnll Machinery. Novelties, etc .. man

ufactured by special contract. 
N ew York StencilWks, lOG Nassau St., N ,Y 

EYE8IGHT : ITS CARE DURING IN-
fancy and Youth. A valuable article by L. 'V. Fox. M . n. Contained in SCIENTIFIC AMERICAN SUPPLE
ME>lT, No. 82�. Price 10 cents. To be had at this office 
and from all newsdealers. 

OIL WELL SUPPLY CO. 
�l & 92 WATER STREET, 

P l t tsbu rgb, l'a. ,  

. 

M anufacturers of everythinjl needed for 
�:El.T:Iil&:E�ZV �:JiILL& 
for eit.her Gas. Oi1, 'Vater. or M ineral 

Tests. Boilers. Engines. Pipe. 
Cordage. ])ril l in� Tools. etc. 
I l lustrated ca!.alo2"ue, price 
lists and d iscount sheets 

on req uest. o!OZ:!ISJ=-!;e� 

A R T E S I A N  
Wells, Oll and Gas Wells, drilled 
by contract to any depth, from SO 
to 3000 feet. We also manufac
ture and furnish everything re
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
��Yf���·st::lti�e;�cli�£:t[s 
required and send for illustrat-
:
d
8tt'I�'fu'h

A
S\1I>�tY CO., 

STREET. NEW YORK. 

ICE HOUS E AND RE FRIGERATOR .  
Directions and Dimensions for ('on�truction, with one 
il lustration of cold house lor preserv inliit" fruit from 
season to season. The air is kept dry Rnd pure thrO\lllh
out the year "t a t emperature of from 34° to 36°. Con
tained in SCIENTIFIC AMERICAN SUPPLEMENT. No. 1 1 6. Price 10 cents. To be had at this office lind from 
all newsdealers. 

T H E  PENNA.  DIAMOND DRill & MFG.  CO.  
. B I R D S B O R O .  P A  • •  Builders of High Class 
Steam Engines, Diamond Drills, Power and Hand 
Cranes, and General Machinery. 

P URE TEMPERED COPP ER  THE  S AFEST M O ST DU RABLE & EC O N O M I ; A L  METAL EV ER O F F ER ED FOR VA R I G  S MECHAN ICAL  U S E S  H I G h ES'" ANTI-FP. ICT IONAL  Q U ALITI E S  I N 0 1 S P l N S I-1 'OLE FOR ElEGTRllJAL  WORK  nREKA "TEMFE.RH: C uPPER Cu .  NORTH EAH pp, ���i������R���I�SON CONVEYOR ! 
Handling 6raln, Coal, Sand, C lay, Tan Bark, Cinders, Ores, Seeds,l,c. 
����. I BORDEN, SELLECK & CO. , I uJ.�'}:;'r8, } Chicago, ilL 

After bei ng o n  the M a rket Five Yea rs 
The " A  e M  E "  Sti l l  Leads ! 

�'!;':=.'l T::' ROCHESTER MACHINE TOOL WORKS. Brown's Race, ROCHESTER, N. Y. 
CL.A..��'B 

WOOL WASHERS, 
WARP DYEING AND S I ZING MACHINES, 

PATEN T RUBBER COVERED lO\QV EEZ E • R O IJ LS, 
POWER WRINGERS FO R H O SIERY A N D  

Y A R N  D Y EI N G. 
D RYING A N D  VENTI LATI N G  FANS, 

WOOL AND COTTON D RYERS, Etc. 
Catalogues free. 

CEO. P. C L A R K  
Box L. Windsor Locks, Conn. 

[I WO ODEN TII.I.IKS rO R R A I L R O A D S 
1'\.11 �r WAT E R  w o R I"- S  J 

LA. R G E  WATE.R TA N k  • M I LL S  FARMS & c  
pLAN S & 'L!- S P E C IA LT Y. S C O M P l ( T £ S T O C K  Q r  

S PECI F I C A110NS F u R N I S H E O Ci'T� LUMBER 
fOR.  f O U N C "T I O N S 8tTOW [ R S  W.E CALDWELL&C!?  

N "  2 1 7  E M A I N  S T  L O U I S V I L L E  Kv 

SCIENTIFIC AMERICAN SUPPLE
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10 cents. Also to he had of newsdealers in aU parts of 
the country. 

$ 1 0 .00  to $5 0.0 0 �f�����:�f: 
ness. lll a:dc Lantel'nM a n d  Vie\vs of popular sub ... 
jects. Catulogne� on appl ication. Part 1 Optical, 2 
Mathematicak 3 Meteorolo2;ical , 4  Magic I,anterns, etc. 
L. MANA S " E, SS Madison Street,  Chicago, III. 

Onrnew General Circular ..  8. A�" shOwing specImens Of all our work, is now ready. Send stamp and particulars for estimates. 

ANEW C A T A L O C UE VALU ABLE PAPE R S  
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ERlCAN SUPPLEMENT, sent 

M UN �  & C I I . ,  361 Ilroadway, New York. 

V OLNEY W. M ASON & CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 

l' IU' V I D K M C K. It. I .  
Van Duzen',. Pat. I�oo.e Pulley Oller HAS Highest Indorsements, 

Enviable Iteputation, 
ScientifiC Pedigree. 

A two years' test by con8ervative 
manufacturers of national reputa
tion has shown it to be the only pe.r-�e�!. Lp�i��t��r?O�e��g�a��L.u

e
���d 

for our " Cutalollue Number 5.1." 
V AN DUZEN & TIFT, CincinnliU, ° 

Machinists' Tools of every description, 
drop forged from bar steel, 

correct in design and unequaled in finish.. 

THE BI LLI N GS & SPENCER COM PANY, 
HARTFORD, CONN. 

STEVENS PATENT 

IDEAL PENCIL DI�IDERS 
N o. 69. Sent hymall, postpaid. f!"'�!lii;l_3 inch only • • • • • • • . • . . . • • • . • • • • .  , • . . . . . . . . .  $1.75 

Our goods excel, for neatness and flne fin. 
ish, any other make. 
d��s�ld��? ��:t��� SJ�:le8�8��� 
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and Fine Machtnists' Tools. IT ruustrated cataJ.ogtU free ta all. 
J. STEVENS ARMS & TOOL VO •• 
P. O. Box 280, Chicopee Falls, Mass. 

t:lTORY OF THE UNIVERSE-BY DR. 
Wi1 J ium Huggins. D.C.L., L.L.D. PreRiden t.ial address 
before the British AssociatIOn, Cardiff, 1891. A review 
of the newer methods of astronomical research which 
have led to the remarkable discoveries that have been 
made within the last thirLy years. W ith portrait of Dr. 
Huggins. Contained in SCIENTH'IC Al\-I ERICAN Sup
PLEMENT, No. 819.  Price 10 cents. To be had at this 
Office and from all newsdealers. 

B A R N ES' New Friction Disk Drill. 
FO R LIGHT W O R K. 

Has th.se Great A dvantages: 
The speed C&D be instantlr cbanged from 0 to 1600 ��heu��� � -:�r:����!:I�:f:f,�l� smallest or large8t drills witbin its range-a. wonderful economy in time and great saviDa' in driB breaka�. Send for catalogue. W. F. & JNO. BARNES CO., 

1999 Ruby St. ,  Rockford, Ill. 

of unquestioned superiority afford ... ed on application. a:r Send for Circular. Address. I 'l·he Pelton W ater Wheel (Jo., 

.n_CO .. :, .. c:: ••• ;----,. ,,·-.Fn»cieeo. Cal., or 2358 

(�tlUlO' D 7,�PO N  C� F c'E L LUrO 'D u LARCQutRs 4 1  B A R C L AY ST. L!.... N E W  Y O R K .  "' A N D VA R N I S H ES F O R  M ETA L AN O WOOD 
G U M  L A C Q U E R S  - B R I L L I A N T A N D D E A D B L A C K  S - S H E L L A C S  !le e  .. W""'S .... N. Y. � �- - :; :' L E '--- ::: E ""J �":: � ::  -:::: C � , ......, � � == '-" L _ _  ::. ::: - :'  \,/ � 4, "\.. v . _ 

-

109 

ute hJ/fr
h
E c1J':�i'5��!{:JI)J�����t:� b�����!Yt:d

a
���\�� 

slvely to industrial aifa,irs. It covers the entIre field of 
industry. and. besides nine special departmE;nts �nd n 
monthly index to all that is valuable in techmcal htera-
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Gustave Halle, E.M. ''':rhe Past Year in Mining." by 
Albert Williams, Jr., E.M., and U Railroad Building tn 
�"by Thos. L. Greene, are two papers of great interest 
and paramount value just now ; and others are " Amer
Ican Supremacy in Applied MechaniCS," by Prof. Cole
man Sellers, E,U., " The Gravity System of Water Sup... fJY'" "Who is an Engine�r ? "  u Suggest�ons in Aerial 
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... Studded with ideas of practical value. "-Norfolk Vir-
gill�he contributors are men ot the highest rank. ,,-st. Louis Rff>;r4Wc. . 

4 Unquestionably the most elaboratel
lt: 

illustrated engineer-trl'��M�������rwo��i.�::? on e ther side of the Atlan-
25 cent .. ; I8K.OO 0. year. News-stands, or by mail. 

Send 10 cents for a sample copy. Mention this paper. 

�[r" rtlrrlii (�' rf:i �WoJ��i�i�. )�1 ����tu'�� I'O"�u�u�l �r�JWla�wK 
HARP E R'S 

PERIODICALS 
HARPER'S MAGAZI N E, One Year 

HAR PER'S WEEKLY, One Year -
$4.00 

4. 00 
HAR PER'S BAZAR, One Year -

HARPER'S YOUNG  PEOPLE, One Year -
4.00 
2.00 

m" Postage free to all subsc1'ibers in the 
United States, Canada, and Mexico. 

The volumes of the WEEKLY and BA
ZAR begin with the first numbers for 
January, the volumes of the YOUNG 
PEOPLE with the first number for No
vember, and the volumes of the MAGA
ZINE with the numbers for June and 
December of each year. 

Booksellers and Postmasters usually 
receive Subscriptions. Su bscriptions sent 
direct to the publish ers should be accom
panied by Post Office Money Order or 
Draft. When no time is specified, aub
scriptions will begin with the current 
Number. 

The MAGAZINE is an overflowing store of good litera
tUre and exquisite art-a. de1igbtful production deserv
tng all the fame and all the material success which have 
been won by it. The WEEKLY is a rarely illustrated 
chronicle of the year's events. There is no end of pleas
ure and profit in its p�es . • . •  The BAZAR is a repo
sitory of fashion, and a gallery of Borne of the finest 
engravings of the time . • . •  The YOUNG PEOPI�E is 
at reasure-house, fascinatin� to every boy and girl as 
well as to plenty of persons older. A remarkable and 
valuable, an instructive and deJigbtful line of publica
tlons, lndeed.-N. Y. Sun. 

Address 

HAR P E R  & BROTH ERS,  
N EW YORK. 

CHUCKS Catalogue No. 12, just Issued 
with over 4C new illustrations 

The Cushman C�u c�
n
����

e
iI�I�fl';:'�I. Conn. 

tA - �=--EABL AND FINE GRAY I RON IIlSD ST EEL ----s. CIISTINGS FR.£.� SPECIAL RNS ALL - DEVLIN 1lc CO t f i N E  TINr "�G  JAPA "r�lr!� 
_ . TIiOMI\�E�'GH AVE Ii< AME�,'���H��GpH llA N� 

ICE·HOUSE AND COLD ROOM.-BY R. 
G. Hatfleld. With directions for construction. Four 
engravings. Contained in SCIEXTIFIC AMF.:HIf' A:'>I" SO P .. 
'LEMENT, ri9. Price :O cents. To be had, at this Office 
IIlld of all newsdealers. E�� ��€I���T�S REG U lAR ,$U5 OUR ;$ �5 

It'''- THE HUMMER P R I C E  I 35 P R IGE \ 2 7  
� o  J E POORMA;; z g z  RAGE"r CINCINN"T I , O H I O  

OCK & O R E  BREAKER 
Capacity up to 200 tons per hour. 

Has produced more ballast. road 
metal, and broken more ore thaD 
all other Breake s combined. 

Butlders of High Grade Mining 
Machinery. Send for Catalogues. 

C A T E S  I R O N W O R KS, 50 (: �o.  C l i n t o ll �t.,  (:hicago 
136 C, Liberty Street, New York, 

215 C, Franklin St., Boston, Mass 

© 1892 SCIENTIFIC AMERICAN, INC.
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�boertigement&. 
Insi de PaKe, each i n seJ' t i (J  .. 1 - - .,. ,,) cent" a l i n e  
Back Pall"e, e a c h  i n se r t i o n  - • •  - $ 1 . 00 a l i n e  

The above are charges p e r  agate line - about eight 
words per line. 'rhis notice shows the width of the line, 
and is  set in a.R'ate type. Engravings may bead adver
tisements at tlie same rate per agate line, by measure
ment, as the letter press. Advertisements must be !"n�i� t�t 

a=Cf� I�::e �ml'ri'wia.:g �k'::s���daY 

ST A R  H ACK S A W S. 
All who me Star Hack Saws in hand frames know =eilal,!'t""lea'!i'WV�d�tMg:�1 i>�"!e�al�"a��I��: 

82 6 .  It cut. up to five incbe.. In many sbops It saves �:v�r"��I� t� s�tis�y. 
'l·bey are fast coming into use, and 

M I L L E RS F A L L S  CO . ,  
9 3  REA D E  STREET, NEW YORK. 

TIE AMERI�AN DELL TELEPH�NE �� . 
9�  M I LK ST . ,  BOSTO N .  M A SS ,  

This Com pany owns the Letters Patent 
granted t o  Alexander Graham Bell .  March 
7th. 1876, N o. 174. 465. and Janu ary 30th, 

1877. N o. 1 86.787. 
The transmission of  Speech by all known 

forms of Electric Speaki n g Telephones in
fri n ges the right secured to this Company 
by the above paten ts, and renders each 
individual user of teleph o n es not furn ish · 
ed by it or i ts l icensees responsible for such 

un lawful  use. and all the consequence!! 
thereof. and l i able to s u i t  thE'refor. 

PATENT JACKET KETTLES (t. 
Plain or Porcelain Lhied. 

Tested to 100 lb. pressure. Send for Lists. 
BARRO W S - SAVERY CO •• 

S. Front & Reed Street., Pbiladelphia. PH. 

IlWJOIIIS' ,AUoJRaa 
STEAM PACKING  

Boller Coverings, Mlllboard , Roofing, 
Buildi ng Felt, Liqnid Paints, Etc. 

DESCRIPTIVE PRICE LIST AND SAMPLES SENT FRE& 
H. W. JaH .. MfG. CD., 87 Maiden Lane. N. y� 

LEARN UT ' TCHMAVING of W. F. A. Woodcock. WI-
'U JU nona, Minn. Write for terms 

�. ��I���I� 
AMERl (,A�, continue to examine improve
.ments, and to act as Solicitors of Patents 
for Inventors. 

In tbis line of business they have had fnrt " ... ." ,·" 1JPflTS' 
e.'1:pe-rif'IlCf, and now bave I I J / {'q l l l l lf'd fll c i l i t ;e,M for the 
preparation of Patent Drawings, 8p�ciflcations, and the K���:::l��:J.�, �� iW;���S

n 
f��!����:.

8 �e\��s. UJG��� 
'" Co. also attend to the preparation of Caveats, Copy
rhrhts for Books, Labels, ReissueK, A ssiJUlments, and 
Reports on Infringements of Patent.s. All bmdneM8 in
trusted to tbem i s  done witb .peclal care and prolnpt-
ness, on very reasonable telms. • 

A p&m,ftblet sent free of chare-e, on applicati,JD, con-�i:::�e::,l� m�����i�n
co�ri'e�rn�teL!�:�? ���y�Y�Y:-t�: �::::��e���eR��ect:Je�!:se�eiii?:is �::fn.�ge

s��n�i 
Patents. etc. 

We alao send, free of CII aTW. a Synopsis of Foretll1l Pa
tent Laws, shOwing the cost and method of securing 
Patents in all tbe principal countries of tbe world. 

M U N N  '" C O . ,  eo\1cilorM of Patents.  
361 Broadway, New York, 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa
cific Bulldllllf, .ear 7tb Strept. Wasb inlrton. Il. C • .  

I titntifit �mtritau. 
King of Kameras. 

* 
*I 

T h e  new mod e l  Folding Kodak, with gl ass plate 
attac h m ent, Asbury Barke r fri ctionless shutter.  
Great.est range of automati c exposu re ever attai ned . 
No sticking on slow speeds. Accu rate, reliable. 

Best com bined tripod and hand camera ever made. Best work man 

ship. Best F i n i sh. Send fo r circu lars. 

T H E  EASTMAN COM PANY, 

D E FI A N C E  MACH I N E  WO RKS, 
D E F I A NCE, O H I O ,  U .  S .  A., 

BUILDERS OF 

WOOD -WORKING MACHINERY 
FOR 

Hub,  Spoke, Wheel ,  Wagon, Carriage Bending, 

Is t o-day,as it 
has ever been 
t h e  leading 

Typewrit er. 
C a refu l l y  

t e s t  e d i m 

Hoop, 
Neck· 

Yoke, 
Single· 

Tree, 
.AND 

Hanllle 
Factories, 
Complete 

OUtfits. 

REMINGTON 

prove m e  nt s Send/o,- Illustrated Catalog'ue. 

are con stantly added to this famous 
machine. 

ROCH ESTER, N. Y. 
. .  Improvement the order o f  tbe age." 

THE SMITH PREMIER TYPEWRITER 

Important Improvements. 
All tbe Essential Features greatly perfected. 

Tbe Most Durable in Alignment. 
Easiest Runnln� and Most Silent. 

All type cleaned in 10 seconds witbout soiling tbe bands. The smith I'rernier Typewriter Co , Syracuse, N, Y .. U. S ,  A. 
P!'" Send for Catalogue. 

The Sebastian-May Co. 
Improved Screw Cutting 

�:�e�LATHES 

I NICKEL- I N-TH E-SLOT MA OHINES. 
By W. L. Angbimbaull"b. An Interesting description of 
the various coin-�ontrolled apparatus now so oommon in 
public places ; witb an explanation of tbelr mecbanism. 
Illustrated wltb 14 ligures. Contained in SCIENTIFIC ��::�'i.-a�t �lir.�'i:�E�� fr:gm �Y�ew!'l!�er� cents. 

ELECTRO VAPOR ENGI NE .  
GAS O R  GASOL INE FOR FUEL.  

TR Y OUR PA RA GON BRA ND OF TYPEWRI TER N O  B O I l ,ER. NO FIRE. NO D A l\ G E R .  
RIBBONS. 

IVYckoJ!, Seamans & Benedict, 
327 Broadway, New York. 

COMPf8METER, 
=� a�p"::a

al� �Ing; �e
e�: 

Saves 00 per cent of time. In
sures accuracy, and relieves an 
mental strain. Wby don't you 
get one 'f 

Send for circular. 

FELT & TARRANT MFG, 00. 
62-66 Illinois St., Ohicago. 

N O ENGINEER. 

Engine. operated by spark 
from small battery. 

You lurn t h e  �witch, 
Enll"i n e  doe. the reNt. �':.':, ty��r

H.
s��tlonary 

gin::.a� ��P1��..R�,f. �::: 
paclty. 

-MANUFACTURED BY-

T H O M A S  KA N E " CO. , 
C H I CACO, I L L. 

P"'Send stamp Jar catalOflWl ,. v." 

LUNKENHEIIKR'S PATENTED LOOSE PULLEY OILERS, 
backed by practical tests, are acknow-

�'i,,�fIIt�::�":,W:::';g�T��.:'���W!�� 
;"�':J:t: t����� :��b�:�!:�:m 
give satisfaction. A trlal will prove 
their superiority. None genuine un
less provided with a set screw. Made 
only by Th .. I,unlil,.h .. lmf'r Bra"'lt ]( 1  ... 4 Jo., 
Cincinnati, 0 , U. S. A ,  and supplied 
by dealers. Send for catalollUe and 

discounts of Improved steam specialties. iY" Pkase 
ml'ntion this paper. 

,-FEBRUARY 1 3, I�2. 
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33,000 S O L D .  
OTTO GAS ENGINE WORKS. PHILADELPHIA. 

B A L L  AU T O M AT I C  
M A D E O N L y  C U T O F F  E N G I N E.  

B Y  E, N G I N E  C o  l' H E  B A L. L.  E R I E P A  

EST A B),ISHED 1 846. 
The Most Popular Scientific Paper in the World 

Only $3.00 a Y ear, I n c l n dinll" POlltall"f'. 
Weekly-li2 N ll mber" a Vf'n r. 

Thill w i d e l y  ci rcll l ate.' and splendidly Illnstrated 
paper Is publisbed weekly. Every number contains six
teen pages of useful Information and a large number of 
orlldnal engravinll"s of new Inventions and discoveries, 
representing Engineering Works, Steam ?Iechlnory. 
New Inventions, Novelties in Mechanics, Manufactures, 
Cbemistry, ·Electrlclty, Tele/Crapby, Pbotograpby, Arcbl
tecture. Agriculture, Horticulture, Natural History, 
etc. Complete list of patents e/LCb week. 

Terms of "' " bMc)·i ption .-One COpy of tbe SCIJaN
Tl'1C AMERICAN wlII be sent for on e Uf",·-52 numbers
postage prepaid, to any subscriber in tb" United Staws. 
Canada, or Mexl�o. on rpcelpt of t.h.·ee d o l l ar" by tbe 
pnbUsbers ; six months, $1 .50 ; three month., fl.00. 

C l llb".-Special rates for several nam"., and to Post 
Masters. Write for particulars. 

l'be safest way to remit Is by PostaJ Order, Draft, or 
Express Money Order. Money carefully placed Inside 
of envelopes. securely sealed, and correctly addressed, 
seldom goes astray, but Is  at tbe sender's risk. Address 
all letters and make all orders. drafts, etc., payable to 

M U N N  & C O . ,  361 Broadway; New York. 
---0-

T H E  

Jtitutifit �mtritaU Juppltmmt 
This Is a separate and distinct publication from THJi 

SCIENTtll"lC AMERICAN, but is uniform therewitb In size. 
every.number contalnirg .;'xte<>.n f:org" .pages full of en
gravings, many of wbicb are taken from foreign papen 
and accompanied witb translated de.crlptlon..... THE 
SCIENTIFIC AMERICAN SUPPLEMENT Is publlsbed week
ly, and inCludes a very wide range of contents. It pre
sents tbe most recent papers by eminent writers In all 
tbe principal departments Qf Science and the UsefUl 
Arts, embracllllf Biology, Geology, Mineralogy. Natural 
History. Geograpby. Arcbreology, Astronomy Chemls. 
try, Electrlclty, Llgbt, Heat. Mechanical Enll"lneerlng. 
Steam and Railway Engineering, Mining. Sblp Rnlldlng. 
Marine Engineering, Pboto(lrapby. Technology, Manu. 
factnrlng IndUBtrles. Sanitary Engineering, A[lrIculture. 
Horticulture, Domestic Economy, Biography. Medicine, 
etc. A vast amount of fresb and valuable Information 
obtainable In no otber publication. 

" he most i'7npOrta11 t ' ,Efigi'lttering Works, Mecbanisms. 
and Manufactures at bome and abroad are Illustrated 
and described In tbe SUPPLEMENT. 

PrIce for tbe SUPPLEMENT for the United State. and 
Canada, e5.00 a year ; or one copy of tbe SCIENTIIl"IC .AM
ERICAN and one copy of tbe SUPPLEMENT, both· DUIIled 
for one yearfor $7.00. Single coples,tO cents. Ad�d 
remit by pOstal order, express money order, or cbecJr, 

M U N N  '" C O . ,  361 Broadway, N ew York, 
PnbUsbers SCIENTIFIC AMERICAN. 

---0---

�uilt1iug �t1ithru. 
THE SCIENTIFIC AMERICAN A n C lI I T E C T S' AND 
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