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IMPROVED FAUCET. 

We illustrate herewith a new and simple form of faucet, 
the advantages claimed for which are that it is not liable to 
be injured by being screwed into or out of the cask, that it 
is not liable to leak, cannot be left open through careless· 
ness or accident, arid bas its button protected 
from injury. 

,The "portion of the device. which enters the 
cask is tapered and screw threaded. Ncarits 
outer end is an octagonal portion adapted to 
receive a wrench. Beyond this part, as 
shown in section in Fig. 2, is a screw· thread· 
ed projection which engages with the outer 
portion of the devicfl. A is the valve seated 
on a shoulder, as shown. The stem passes 
up through thfl casing and terminates in a 
button which is surrounded by the cup·shaped 
top. In a chamber in the casing is a a spiral 
spring, B, which acts against a collar applied 
to the valve stem. It will be evident that, by 
pushing in upon" the button, the valve, A,will 
be moved from its seat, the liquid will pass it 
and flow out at the nozzle. On the valve stem 
is a ehoulder, C, which, when the valve is 
moved from its seat, closes the orifice through 
which the stem passes and prevents any ilquid entering the 
spring chamber. Should, however, any liquid enter this 
portion of the device it at". once escapes, by the" channel 
shown, .into the nozzle. Patented" through the Scientific 
American Patent Agency, September 18, 1877. . For further 
particulars address the inventor,Mr. William S. Lempert, 
Fort Davis, Presidio county, Texas. 
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I PROFESSOR MAYER'S' NEW METHOD OF FINDING THE ries of articles" On the Minute Measurements of Modern 
COEFFICIENT OF EXPANSION OF METALS AND Science," wt'itten by Professor Mayer, and which now are 
ALLOYS. in course of publication in the SCIENTIFIC AMERICAN Sup

In the accompanying engraving we illustrate a new and PI,EMENT. No such series has ever been published. nor has 
exceedingly ingenious apparatus devised by Professor A. any physicist yet attempted to gather and present, in the 

very complete form which Professor Mayer 
has adopted, the refinements which now ex-

Fic/. .I ist in the art of measuring. We need not 
j point out of what value to every mechanic a 

thorough knowledge of this branch of science 
is. Perhaps the chief peculiarity of modern 
mechanism is its accuracy and perfection of 
fitting, and to these qualities the machine 
tools of to-day owe in large measure their re
markable capabilities. 

Our second reason for asking especial no
tice for Professor Mayer's apparatus is that 
it is a capital instance exemplifying how a 
thoroughly scientific investigator goes . to 
work. There is so mUQh dore now-a-days 
that is called scientific investigation which 
far from merits the title, that we are almost 
ready to credit the idea that some recognized 

LEMPERT'S IMPROVED FAUCET. standard, showing how a typical investiga-
tion ought to be conducted, would be valua

M. Mayer, of the Stevens Institute, for the purpose of de- ble for comparative purposes. Such work involves the 
termining experimentally the coefficient expansion of me- gathering together of every thread connected with the sub
tals and alloys. Apart from the value of the contrivance as ject and not merely those that are plain and easy to follow, 
applied to its specific purpose, which we shall explain fur- but those which the skill of the investigator is taxed to dis
ther on, we desire to draw especial attention to it here for cover and take account of. Doubtless Professor Mayer 
two reasons. First, because it will serve as an excellent would object quite strongly to our taking the present ma
exemplification of the accuracy and importance of the se chine-which is only one bit of apparatus out of a long and" 
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352 "itutifit �tutritau. [DECEMBER 8, 1877. 
splendid series-as representative of his general mode of , � �f� � t IS THERE A LAW OF INVENTIONl 

working; and, in fact; he himself states that there are ob- tltlltX xt mttxtan Whether we afe to conclude with Buckle that there are 
jections to it in its preseut form, to eliminate which he + laws governing human action which exist unknown and 
points out the way: but, nevertheless, the apparatus may ESTABLISHED 1845. which only future and wiser generations will discover; or 
stand as a model of ingenious contrivance, showing how whether we adopt the theory of epidemic thought and as-
fertile is the mind of the investigator in devising means, MUNN & CO., Editors and Proprietors. sume that there is a bond of unconscious ideation forming 
and how thorcugh and refined these last, when placed in some subtle link between minds pursuing like objects, the 
tangible form. PUBLISHED WEEKLY AT fact remains that no one can study the progress of invention 

The oltject of the apparatus, as already noted, is to obtain NO. 87 PAR K ROW, NEW YO R K. without becoming impressed with a definite notion that 
the co-efficient of expansion of metals and alloys. By co- there is some extraneous cause which impels inventors to 
efficient is meant a factor, which serves as a multiplier; and O. D. MUNN. A. E. BEACH. reach similar conclusions and make like discoveries at about 
the co-efficient of expansion of any metal is that fraction of the same time. Of course this cause must be dependent 
its length which the metal elongates or shortens by the ad- TERMS FOR THE SCIENTIFIC AMERICAN. upon antecedents, and these last are the steps which go to 
dition or subtraction of one degree of temperature. This One cOPY. one year, postage Included .................................. $3 �O make up scientific progress, with which all may by study . One copy, six months, postage Included .. ..... . .................... _. 1 60 fraction of the length of a given metal bar is expressed deci- render themselves familiar, and thus may as it were place Clubs.-One extra copy of THE SCIENTIFIC AMERICAN will be supplled mally, and hence to ascertain the absolute amount of the ex- gratis for every club of five subscribers at $3.20 each; additional copies at themselves under like influences. The question for specula-
pansion of 'any given length of the metal, we multiply the same proportionate rate. Postage prepaid. tion however is whether there even can be proved to exist a 
given length by the co-efficient. The Scientific A_erican Supple_ent law which taking into account certain circumstances will ena-

In order to measure the minute differences in length of the is a distinct paper from the SCIENTIFIC AMERIC.A..". THE SUPPLEMENT ble us to recognize conditions when the production of a cer· 
bars, Professor Mayer desired to use Saxton's comparator, is issued weekly; every number contains 16 octavo pages, with handsome tain new and original conception is predicable. cover, uniform in size with ScrENTIFICAMERIOAN. Terms of subscription on account of various advantages which that device offered. for SUPPLEMENT, $5.00 a year, postage paid, to subscribers. Single copies Analogies in this regard are by no means wanting. In 
A complete description of that instrument, as well as a 10 cents. Sold by all news dealers throughout the country. the case of artificial selection, horticulturists, agriculturists 
very interesting biographical sketch of its inventor, Mr. Jo- Combined Rates. -The SCIENTIFIC AMERICAN and SUPPLEMENT and stock breeders the world over are constantly engaged will be sent for one year, postage free, on receipt of S€V"" dollars. Both 
seph Saxton, will be found in No. Xl of Professor Mayers' papers to one address or different addresses, as desired. in experimenting under every imaginable combination 
series of articles above referred to, in the SUPPLEMENT. It The safest way to remit is by draft, postal order, or registered letter, of circumstances and Gonditions with the object of reaching 

Address MUNN &CO.,87Park Row,N. Y. will suffice here to say that it consists essentially of a mir- IT Snbscriptlons received and s�ngle copies of either paper sold by all new results which it is hoped may be superior to any 
ror, which reflects a beam of light over double the angle the news agents. hitherto obtained. The constant study of mankind has 
through which the mirror is revolved, and this beam acts as Publishers' Notice to Mail tsubscribers. been to discover those circumstances under which the human 
an index by being caused to sweep over a graduated scale, Mail subscribers will observe on the printed address of each paper the race enjoys the highsst point of mental and physical culture; 
having for its center the center of the axis of the mirror. It time for which they have prepaid. Before the time indicated expires, to and with such success has this been attended that it is quite 
will be obvious how measurements may be made by this insure a continUity of numbers, subscribers should remit for another year possible to conceive of an ideal man, the product of present For the convenience of the mail clerks, they will please also state when 
arrangement. their subscriptions expire. attainable conditions, who in all his attributes, certainly phy-

We can do no more here than present a very brief account New subscriptions will be entered from the time the order is received; sical and probably mental, would be II far superior being to lIut the back numbers of either the SCIENTIFIC AMERICAN or the SCI EN-of how Professor Mayer solved the problem we have stated, TIFICAM1<RICANSUPPLEMENT wiIl be sent from January when desired. modern men. There are many instances which can be cited 
as our readers will find all the details in No. XII of Pro- In this case. the subscription will date from the commencement of the showing that occurrences seemingly of the most fortuitous 
fessor Mayer's SUPPLEMENT series, which will shortly be volume, and the latter will be complete for preservation or binding. character are su bj ect to definite fixed laws. The number of 
published. The bar, whose co-efficient of expansion is to suicides, of murders, of marriages, of letters posted un-
be determined, is supported on standards in a brass tube, VOL. XXXVII. , No. 23. [NEW SERIES.] Thirty-second Year. stamped, and so on through almost every imaginable event 
which is made about t inch shorter than the bar. Against in a large community, is nearly invariable; thegreat busi-
the ends of the bar are placed rubber washers, which are NEW YORK, SATURDAY, DECEMBER 8, 1877. ness of life insurance rests upon the law of probabilities, and 
perforated so as to allow the ends of an abutting screw and finds its stability in the hypothesis that out of a given num-
a rod connecting with the moving mirror of the comparator Contents. ber of policy holders the ratio of deaths may be definitely 
to come in contact with the ends of the bar. Arrangements Gllustrated articles are marked with an asterisk.) forecast. The entire onward march of scientific investiga-
are provided which hold the washers perfectly water and 1::�W��\lf.;'s�������·:::::::::.::::: � J�;��t��:i\S't,

e
(22i:::::.:::·::::::: � tion is toward the formulation of these laws. The highest 

steam tight against the ends, while the bar is perfectly free 1:��:nJ'ri',\�'i.Y-notes·:::::::::::::: � h�':;l�1�!������rp�i�i"':::::::: � effort of original investigation is the grand general deduc
to expand or contract in the tube. Inside the tube are sup· �f:�"%�l�tS��n��:�·::.:::::::::: � �:���\j'a�����;':::::::::::.::·::: �& tion, the establishment of a theory on the basis of a multi-
porting springs, which relieve the standards in some degree Boilers (9, 10) ... ..... ............ 363 Metals, expansion of' ............. 3M tude of observed facts. 
from the weight of the bar. �gp:��' gfI1�gk�

e
KFg�t�'his::::: � m':,"e"f�O'Oden"""""""""" rst It may not therefore be unreasonable to suppose that, some Bricks, to calculate (26) . .......... 363 Narcoticplant .:::::::::·:::::::::: 361 In our engraving Fig. 1, T T'is the tube, supported on Bronze powders (29) ............... 363 
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363354 day, laws governing invention will be revealed. No great 

V V V I . . l' d . b I Bullet making .... ................ 361 d, 'k" . d 1 f h 's, '. ts weIght 1S re Ieve by the spnn!\, a ances Cable, to secure broken (13) . ..... 363 Partridges, the !lIght of ......... 362 or stn mg mvenbon, not even one mo erate y out 0 t e 
shown. At p and p' are pins, to which springs (one of which g���a'�n::"a

m 
���.

t
�.:::::::::::: ��i �t��Jg��s����� (16Y::::::::::::: � common run, appears, but that others similar to it at once 

is shown at S) are attached to pull the end of the bar aoO'ainst Coinage and pyramids ............ 352 Pichlclago, truncated· ............ 359 come to light, not as improvements on the first announced £'i?J':';;�,�:l:,':,�g>trl�:::::::::: � P ipe pacKing (53) ................... 364 
the abutting micrometer screw. A screw, E, serves to ro- Dyestuff, anew . .. ......... ....... 362 J:�f.';J�Vt����;:�:::· ::· :::::::: � but as the outcome of independent thought. Take the tele-
tate the tube slowly in its V's, so that the bubble of the ���fe��'i:�:Jl�s .. ·::::::::::::.:: �� �g���l�l�:, �g��intoi;(40j::::::: � phones as an instance. Bell's telephone is not an improve-
level, L, can be brought to the middle of the scale. Through Fire damp explosions, ............ 354 Practlc�l mechanism No. Bb' .... 356 ment on Gray's, nor is Edison's on that of either of the other ���iri"e" Jfu�ldf�lf.�;��'i�£'fe:·:::.::: � ���foJ?sf::�

n
. ��:)::::::.:: '::::. � the tube, D, water or steam is passed which, after circula- French workman, life of ........ . 856 Sizing for linen (37) ............... . 363 inventors, yet all were produced, as is well known, within a 

tingitround the bar, escapes by the pipe, C. Thermometers ��;w,\�aJI:,�J! oomposiiioniii'(27) � ����ilce�tl��).:i>pa,:atus*::::::: � few months of each other. Note the number of entirely 
may be introduced into the main tube through the tubulures, ' Galvanizer's waste ... ............ 359 Stars, shooting ............. ....... S53 original inventions which followed rapidly upon each other Gilding brass (24) .. . ............... 363 Steamship, new .. .. .. . .. ......... 353 B B' B"; and l;Jiese last also serve as openings for the intro- Gilding by battery (41) .... ......... 364 Tea In India ...... .................. 360 within a very few years and which together resulted in the 
d f 1 . rl h b F' 1 Glue for polished steel.. . ........ 354 Tinted paper ...... .. ........ " ... 359 . h' rf d Th d uction 0 'hot water to me t ICe aroun\t t e IIr. Ig. 
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e
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.
.. ::::.:.:::: : � Varnish for brass work (23) ....... 363 sewmg mac me as' now pe ecte . ere are abun ant 

represents the machine complete, and Fig. 2 is a sectional Height of trees (1) ................. 363 �:���te�t��1<lj� ���
t
��� .��! . . � records where in purely scientific investigations independent 

view of the tube T T. ���: ����yNr.>cli:(28):::·:::::::: = ;::{��cfoOi!��t��bies".-::·:.:::::·.:·. � students find themselves pursuing exactly similar objects. 
I b . . th . t "  k d d th Inventions. laws of ... , ........... 352 Well water, to test (20) ........... 363 Th f th 'fi t d' f N t b b th n egmnmg e expenmen , Ice IS pac e aroun e I Inventlons,miscellaneous ... .... 360 Wool, testing .......... . ........... 362 e case 0 e magm cen Iscovery 0 ep une y 0 

bar, and the tube adjusted in the balances. The head of the Leverrier and Adams is a most striking example of an 
abutting screw is adjusted to a known reading, and the end TABLE OF CONTENTS OF instance where two investigators each reached his aim in a 
of the bar is pulled against said screw. The tube, T T', is 

THE SCIENTIFIC AMERICAN SUPPLEMENT 
manner original with each yet common to both. 

then made level. The mirror rod, r rI, Fig. 1, attached to the The recently invented phonograph is proving no exception 
mirror, M, is next allowed to abut against the bar, when the lSI" o. 101, to the general rule. A preliminary notice in these columns 
reading of the index beam on the scale is at once noted. For the Week endln� Dece_ber 8,1811. of the Marey and Rosapelly phonograph lately devised 
This is r.epeated three times. The tube is now removed I. ENGINEERING AND MECHANICS.-On the Action of Screw Propel- in France elicited the announcement of Mr. Edison's re
from its V's, and hot water poured in until all the ice is �'i.'i"j,a:lr�Nt;,�!j.?s'1���ov,�a,�c���ff::

I
�g�·T:u�:;

c
S'l!'i.: §�'£!: markable invention. Two inventors have written us,since 1 engraving.-Labor-savmg Machinery in Massachusetts.-The Trans-melted. Steam at known temperature is then passed through port of Monoliths. the pUblication of the latter device to 'the effect that they 

the tube for thirty minutes, and the same operation for II. §�����Ns�A!s,
M:.f.H£r.I9ri� �:"!:-���cll!� ��ii'?u�: Ml���:'� also have invented phonographs of substantially similar con-

measuring above described is repeated. �g� \� DIi��0�vt;,.7 �;:�n��' �b�ufr�t t�:ds'1ft"e�t�f:lle�ii!i�li:'�:: struction, which antedate (they say) Mr. Edison's device by 
Subtracting the scale reading obtained from the bar when it The \V eimer Anthracit9 Blast Furnace. with 6 figures.-!mproved :fop- a considerable period. It will be interesting to watch the per Lining for Furnaces. ' 

was in the comparator surrounded by melting ice, from the III. TECHNOLOGY.-Pipes for Gas and other Purposes. With 10 engrav- progress of the phonograph if only to note how many othet 
scale reading obtained when the bar was enveloped with ings.-A New Varnish. By ZINGL.ER. I inventors have been simultaneously engaged in its investi· S.ratlon of MIddUni!s hy AIr Currents, etc. 5 engs. Lanturelus steam, we have for remainder-the amount of scale deflection E��� \>:r'i.r�.!�l�s W&�U�!,�����.

westruP's Purifier; Cabanes Puri- gation or have independently discovered it in various forms. 
produced by the bar in expanding from the length it has at Tannin Extract Factory.-Bahama and Trinidad Timber. Mahogany, Statistics based on data of this kind and kept over a reason a-

DogWOOd, Satinwood, Crabwood, etc. • 0" C. to that which it assumes at the temperature of the Design for Harp, by Prof. W. W OLLANEK, Vienna. 1 engraving. ble penod would probably lead to some remarkable conclu-
steam. This scale length, converted into linear motion of IV. CHEMISTRY AND .METAI,LURGY.-Bronze Casting.-Simple Gas sions relative to the conditions of invention, and possibly as Burette. By Dr. H. BUNTE. 2 engs.-Artillclal Laurel Water. By A. . . . ' 
the mirror rod, gives the actual expansion of the bar in RIPPING.-Soluble Glass.-Formatlon of coml?ounds at a Temperature we have Illtlmated, to the dIscernment of some general 
fractions of an inch or of a millimeter. considerably above that of their DecompOSItion. B;r TROOST and 1 

�tL������tf�t:no���Tf:
i
��d °be���lh�UWy 

b
J. ��!"Bo��£i:-��l:� aws. . � ... .. •• I • of Mineral 01ls. By D. MENDELEJEFF.-Gas Apparatus for Quantitfve 

A Porcelain Fiddle. E��:J'l?o� ���
y
g�JJ ifn.r���:";"tio;!�ngt

ci
�� �:t'l,�dM..?�!� UNITED STATES COINAGE AND THE GREAT PYlWtIID. 

Venice is considerably excited at present over a very un. FAIT. 
_ Some one who fails to see wherein the benefit of import-

I f fiddl th I f v. A GRICULTURE, HORTICULTURE, ET l.-The Rothamsted Agricul- . . E . t . 11 usua sort 0 a e, e on y one 0 its kind, probably, ever tural Experimental Station. England. Rainfall. Amount of Water mg obelIsks from gypt eXIS s sarcastICa y proposed not 
d Th f t f thO Transpired, Assimilation of Nitrogen. Experiments on Animals. etc. Y k '  't h ld t . h h ld rna e. e manu ac urer 0 IS porcelain fiddle was form- Differential Drain Gauges. 5 engs.-Tbe Cranberry as a Pot Plant.- , long ago that an ee mgenm y s ou as oms t e wor 

1 k . 
S 1 . f Cranberry Culture. By A. K. GILE.-Veloclty of Sap.-Cultlvating , . b l' k b t 'd th Atl er y a wor man In a axon porce aln manu actory. After Orchards.-Laying down Grapes.-Early Peaches.-Snyder BlaCkberry. , by floatmg, not an 0 e IS u a pyraml across e an-

his return, old and fe�ble, to hi.s old home, he attempted to =���';:',!fn�;,,�':fd'wf:.r.�T��
e
�'11�:i,�I�°We��C�i','ir'.;�o!��:.'2:I�%�� tic, and erecting the structure in some city park. The sa-

O t long cherIshed t f k fiddl h ence of Hunger on Weight of Cattle.-Keeplng Eggs.-Travels of the .. . h h t th d h' h 'f h carry u a proJec or ma llJ.g a, e; t e Potatq Beetle.-'ijejectlon of Ii Remarkable American Horticultural i tlrIcal proponent m1g t ave s reng ene IS BC eme 1 e 
box of which should be of china. With the aid of a boy, it ExhibIt at French Exhibition. I had added that while this nation has no bond of connection 
is stated, he has in fact succeeded in producing a fiddle of VI·tti��:'L HISTORY, GEOLOGY, ETC.-'l'he Wonderful Fossil Beds

: with obelisks: it actually has somethi�g in co�mo� with t�e 
this kind, which has a tone of rare purity and astonishing VII. MEDICINE AND HYGIENE.-Lectures on Paralysis and Convulsions: Great PyramId-and tbat we have a dIrect natIOnal mterest III . h b' d . h d d' as Effects of Or .. anlc Diseases of the Brain. Delivered at Bellevue' . h' t ' 1 . t rIC ness, com me WIt charming harmony an extraor 1- Hospital Medical College, N. Y.1877. By C. E. BROWN-SEQUARD. An that mass of stone, masmuc as a mos curIOUS ana ogy exIs s 
nary power. The box part, or resonator, is exceedingly light. b'J:r.'�!a�Jd 

a-¥�eJ��:�I�f
P:JE�of.v�fi.et,!'.�s����p�:io�'itn\,ii�'i,��� between its measurements and in the weights of our several 

and the strings are made of metallic wires, while the bow, de- �l�nC::�
s.- A Lady Practitioner In Disguise.-ob.tetric Mortality in coins. We are indebted to Dr. Watson F. Quimby for the 

parting from the usual form, is curved, making almost a semi- I VIII. CHESS RECORD.-Biographical Sketch of R. B. Wormald. of Lon- following letter, wherein he ingeniously points ouf this re-
circle. The success of this clever Venetian, who had enjoyed ���, �thv������-6l�n:'n�y 0S-.hM'. 

P:li���"o':::�":"T1;�'b�i;�i"En,.!':;o��� markable linkage, and suggests the very plausible idl'a that 
the advantages of the skill acquired in a German porcelain �::3e�;-lc�i��'2:��I��f��i'�

e
���6'l!�:��lat�:bl.rli����

m
��t?· 

M. I the weights of our coins owe their origin to no fortuitous cir-
factory, may be the means of directing musicians to the ad- Remit by postal order. Address I cum stance, but rather to customs established at a period 
vantages of the clear, ringing, but fragile china and glass, MUNN & CO., 37 Park Row, New York. I dating back beyond history. Dr. Watson says: 
f . " 1  .. • ITSingle copies of any desired number of the SUPPLEMENT sent to one . . . or varIOUS SImI ar uses III acoustics. address on receipt of 10 cents. •• In the admIrable work of Professor PIaZZI Smith, entitled 
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DECEMBER 8, 1877.] 
" Our Inheritance in the Great Pyramid," it is shown that 
the Great Pyramid of Egypt contains in its interior standards 
of inch measure, while the exterior gives the same standards 
in the sacred cubit of 25 inches. One of the most impor
tant units of measure is the length of the so-called king's 
chamber, which is 412'5 English inches, and its breadth 
206'2 inches. Now our silver coinage corresponds to these 
numbers, as the" dollar of the fathers" weighs 412'5 grs., 
the half dollar 206'2 grs., and the quarter dollar 103'1 grs., 
which last is a very important pyramid number. On in
quiring at the mint why the silver dollar was made of this 
weight, I was informed that it was the weight of a coin that 
would readily pass current in the Eastern Asiatic trade. It 
is therefore a traditional coin. by whatever name it may 
have been known, for thousands of years. 

"But not only does the silver coinage correspond to the 
inch standard of the pyramid, but our gold coinage corre
sponds to the cubit measure. The height of the pyramid 
in sacred cubits is 232 '5, and our gold eagle, the unit of gold 
coinage, weighs 232'2 grs., and the half eagle 116'1 grs. 

" The relation of these numbers is such that' the area of a 
square having 103.03 on the side, is equal to the area of a 
circle having 116'26 for its diameter.' (Phillips.) Now as 
there are 360 degrees in the circumference of a circle, its di
ameter in terms of secondl:! is 412529, and its circumference 
is 1296000. Then the number 412'5 is the thousandth part 
of the diameter of a circle in terms of seconds, and 1296, 
the number of square inches in an English square yard, is 
the thousandth part of the circumference of a circle in 
terms of seconds. This at once connects English with pyra
mid measure, and may indicate the origin of both. 

"From the standard square yard all the rest of our meas
ures may be deduced. The old English gallon contains 231 
cubic inches, which is a number intermediate between the 
height of the pyramid in cubits, 232'5, and the height of the 
king's chamber in inches, 230'89. The diameter of a circle 
is to the side of a square of equal area, as 9 to 8 very nearly. 

9 :  8:: 116'023: 103'132. 
" It thus appears that in the weights of the quarter dollar 

and the half eagle, we have had the squaring of the circle 
problem typified without Knowing it." 

....... 

� titnfifit �mtritatt. 353 
tance is accomplished, unless the meteoroid is a large one, it and a member of some excellent associations for the advance· 
is heated, melted, evaporated, and extinguished, all within ment of mechanical science. At the commencement of a 
the period of not over one second of time. The height at small pamphlet issued to his employees in 1869, proposing 
which they are heated to visibility is sometimes as great as the system of co-operation as a practical business movement, 
200 miles, but the average is about 75 miles, and at extinc- the fonowing sentence occurred: "To assist a person in im
tion, about 50 miles. proving his condition by his own efforts is to make a man of 

The above assumed rate of motion at which they enter our him." Other pamphlets on such subjects as "The Necessity 
atmosphere is the result of the sum of the orbital motions of a Bureau of Mechanics," "The Eight Hour Question," 
of both the earth and meteoroid, but, owing to the earth's "An Address to the Intelligent Workmen of the United 
attraction, this motion is really very much greater than States," were written by him, and widely circulated. 
48 miles per second, especially ·for those which move retro- During the spring of 1873 Mr. Cameron was elected pres· 
grade. ident of the Bull's Head Bank of the city of N ew York; and 

We are now prepared to understand why they are burned although the youngest president of any bank, at least in 
up, and so quickly vaporized. The heat thus generated, New York city, he displayed wonderful tact and sound judg
though all produced where the atmosphere is inconceivably ment in arranging the complicated affairs of the institution; 
rare, is estimated to be equal to three million degrees Fah- he had suits set aside, obtained subscriptions for new capi
renheit. No known substance, unless of considerable size tal, re·opened the bank, and put it in a prosperous condition. 
and density, like the meteoric stones which occasionally This transaction was commented upon by the London Times 
reach the earth, can long withstand such a degree of heat, as a notable one, from its having been the first of the kind, 
unchanged in form and structure. Before the above facts and the setting of an example which has since been followed 
were known the height of the earth's atmosphere was usual- in several instances. The last and recent public utterance 
ly considered to be about 45 miles, but that it is, at least,five by Mr. Cameron closes with these sIgnificant words: ;, Until 
times, and probably ten times that distance, is clearly proved we return to the old·fashioned habits of honesty, industry, 
by the researches in meteoric astronomy. and frugality, our sins will rest upon us. If our virtues will 

When it is considered that, accordihg to Professor Newton, not, our necessities must bring us back to prosperity. Then 
four hundred million shooting stars are daily burned up in we shall be envied among the nations of the earth." At the 
our atmosphere (including those that are telescopic), it would I age of thirty-three Mr. Cameron closed a busy and useful 
seem that the earth must constantly be increasing in weight I life, in which integrity, generosity, and benevolence were 
and size from this cause, and such, no doubt, is the case in ' always conspicuous. 
fact as well as in theory. Unfortunately the data for arriving -=-----_._.I-i.H' ...... _-----

at any very exact value as regards their size and weight rests THE DISTANCES OF THE PLANETS FROM THE SUN. 

on insufficient evidence. Professor Harkness, of the Naval Sir George Airy, the British Astronomer Royal, has re-
Observatory, who has made a thorough discussion of all ac- cently published a report on the telescopic observations of 
cessible evidence bearing on the subject, has arrived at the the transit of Venus of 1874, made by the English expedi
astonishing conclusion that their average weight does not ex- tions. Pending the appearance of the deductions to be 
ceed one grain. If we assume that those which are wholly made from the complete measuring of the photographs, the 
telescopic are not larger than sand grains, and probably results reached must be regarded as provisional only. The 
they are not, those that are visible to the naked eye as con· mean solar parallax determined is 8'764" ,and this is one tenth 
spicuous objects, and especially those that are seen over a ra- of a second less than has been given by the most reliable 
dius of 150 miles and fill several cubic miles with smoke previous investigations upon different principles. From 
must contain several ounces, and perhaps pounds, of me- Professor Newcomb's calculations, now adopted in most 
teoric matter, whatever that may be. Suppose we base our of our ephemerides and based on observations of Mars, the 

NOTES OF PATENT OFFICE DECISIONS. calculation on the estimate of ten grains for each meteoroid, lunar equation of the earth, the parallactic inequality of 
The Commissioner of Patents, in deciding the interference this would equal 4,000,000,000 grains, or 290 tons a day, or the moon, the transit of Venus of 1769, besides Foucault's 

case of Martin vs. Bogle et al., awards priority of invention 106,000 tons a year, sufficient, if distributed equally over the experiments on light, it appears that the mean distance of 
to Martin, who first perfected the operative device in inter· earth's surface, to form, in 4,000,000 years, a stratum equal- the earth from the sun is 92,393,000 miles. According to 
ference, although Bogle was the first to apply it in series, iug in thickness the paper upon which this journal is printed. Sir George Airy's determination this distance niust now be 
in the manner designed for use. The reason for this is that, The moon, as she revolves round both the earth and sun, considered as increased to 93,321,000 miles. 
while the arrangement in series may be more satisfactory must also meet with these all-pervading meteoroids, but, For purposes of compari�on and also to correct some er
and permit nicer adjustment of subordinate mechanism, yet having no atmosphere to arrest their motion, they cannot be rors which were present in our recent article on "how our 
it proves operativeness no more than the test of the single heated. They must strike on its surface and be instantly I world looks from other w�rlds," which we translated from 
device itself. converted into the finest powder. This meteoric dust, from the French of M. Flammanon, the well known astronomf)r, 

The Commissioner also holds that the fact that in one in- excessive attenuation, must be of a light color, perhaps a we append the following 'statement of correct distances of 
8tance a claim is for a single devicc, and in another for a pure white, which may go far to explain the cause of her re- the planets from the sun. Mercury, average mean distance, 
series of them, does not constitute difference of invention. flection of so much light, the which, when her size and dis- 35,392,000 miles; Venus, 66,134,000 miles; Earth, 93,321,000 
The state oethe art, and the Office latitude in allowing tance are considered, seems out of all proportion. miles; Mars, 139,311,000 miles; Jupiter, 475,692,000 miles; 
claims, may level the distinction. He alRo holds that the While the writer was observing the memorable star shower Saturn. 872,137.000 miles; Uranus, 1,753,869,000 miles; and 
preliminary statement must be rigidly adhered to, where of November,. 1867, he witnessed a phenomenon which will Neptune, 2,745,998,000. As regards the fixed stars, the dis
there is a substantial depart.ue therefrom in the interference linger long in his memory. A brilliant meteor from Leo tance of a Centauri, probably the nearest, is about twenty 
contestant's testimony. passed in a westerly direction, leaving a luminous train of I bi�lion8' of miles, and light occupies about 3t years in trav-

The Acting Commissioner, in the interlocutory appeal in some forty degrees in length. Its head seemed to increase in ehng from that star to the earth. 
the matter of the application of Siemens for a re·issue of siz� and brilliancy as it progressed, when, as suddenly as OIl ( • I .. 

letters patent, decides that the applicant may include, on though it had struck a target, it vanished from sight. Soon .The New St.,amshlp "City of Washington." 

re-issue, matter which was neither described nor claimed, a cloud formed, assuming a variety of fantastic shapes, sev- If comparison is made between capacity and strength, this 
but which was actually contained in the original invention; eral being perfect delineations of letters of the alphabet. steamship, just placed on the New York, Havana, and Mexi
and that the failure to describe Auch matter in the original Twice in its peregrinations was the letter N thus formed, can Mail Steamship Line, appears to be undoubtedly the 
patent is no bar to doing so in the ie-issue applica1ion with- these changes occupying some fifteen minutes. Finally, strongest mercantile iron vessel ever built in this country. She 
in the limits of the invention. gathering to itself its scattered particles, it tecame a round was constructed by Messrs. John Roach & Son, at Chester, 

... ( • I .. symmetrical disk, probably a sphere, which centrally occul- Pa., and is of superior model and plan. The plates of the 
SHOOTING STARS. ted the nebulous cluster in called Gancer the Beehive. For hull are H inch and upwards in thickness. There are three 

The .enomena of shooting stars and of· star showers almost two minutes it was, from this cause, lost to view. decks, the two upper ones being mostly of iron. The length 
have, undoubtedly, existed since the formation of the solar After the occultation it continued visible for ten minutes of this vessel is 323 feet; beam, 38 feet; depth; 37 feet 6 in
system. On any clear evening, a watchful person may see, longer, During its visibility, which was twenty-five min- ches: draught when loaded, from 21 to 22 feet; tonnage, 
on an average, two shooting stars every five minutes, and on utes, it drifted about fifteen degrees to the north, confirming 2,618 tons. She can carry 10,000 boxes of sugar, besides light 
certain nights of certain years, and on certain hours of the by observation the truth of the theory that the heated air of freight, and her outward passage capacity in bulk is 2,500 
night, they appear in such vast numbers as to receive the the tropics flows to the north through the upper regions of barrels. The saloons and staterooms are attractive for their 
name and deserve tile title of star showers. Other meteors the atmosphere. comfortable appearance and elegant fittings. The engines 
do not fall in showers emanating from certain constellations, OIl f.' • are of the compound type, and have a high pressure cylinder 
but move in all directions, and from every part of the sky. ADAM SCOTT CAMERON. 40 inches in diameter; low pressure' cylinder 74 inches in di-
Such meteors,though, as far as known, differing in no parti- It is with regret that we announce the death of Mr. Adam ameter, with a stroke of 6 feet. The pressure of steam car
cular from those which come in showers, are called "spora- Scott Cameron, of New York, who undoubtedly was person- ried is 80 Ibs. The condenser has 4,000 square feet of con
dic." In their normal condition, that is, before visibility, ally known to a great many of our readers. He passed away densing surface. Diameter of propeller is 16

' feet, with a 
these vagrant bodies are called meteoroids, and only while on the 14th ult., of an attack of acute pneumonia; his illness mean pitch of 26 feet. The engines are constructed with 
self-luminous from excessive heat by friction and arrested was sudden and painful, but of short duration. steam valves on the Corliss principle, arid are reversed 
motion in our atmosphere, are they called shooting stars or As a manufacturing engineer and constructor of steam quickly with little manual exertion. Steam is supplied by 
meteors. It is important that this distinction be borne in pumps he had a wide and excellent reputation; and as a two vertical boilers having square bases. There are eight 
mind, for, if true, then can no meteoroids ever be seen from business man of sound principles, his loss will be felt in the furnaces in each boiler, and altogether about 3,000 tubes, 2 
the earth. In their natural condition they are circum-solar many circles where he was prominent. inches outside diameter and 7 feet long. There 370 square 
bodies, obeying the laws of motion and gravitation as rigid- Mr. Cameron was a native of Scotland, but came. to this feet of grate surface and 1,400 square feet of heating sur
ly as do the planets, and must be treated as such, though country when eight years of age. During his youth he face. The engines are'rated at over 2,000 horse power, and 
more numerous than the leaves of summer. The velocity evinced a strong desire for acquiring knowledge and an apti- with 63 revolutions per minute, an average speed of 14 knots 
with which they piunge into our atmosphere is very great, tude for self-culture. He attended public day and evening per hour is attained. 
probably about 48 miles per second. The length, in arc, of schools, and soon became sufficiently proficient to keep books F. Alexandre & Sons, the owners, state that the City of 
their visible path varies widely. Occasionally one flashes for a New York firm. He was observing, thoughtful, and Washington V:m make the voyage between New York and 
up, and, increasing in size and brilliancy, disappears, without industrious, entered into business with indomitable pluck, Havana in less than four days. 
seemingly having moved a particle. The motion of such a energy, and perseverance, and studied with assiduity the OIl ( • I .. 
meteor was exactly towards the observer's eye, and conse- questions of capital, labor, and finance. The greater part COFFINS from Norway, says the British Trade Journal, 
quently it ought not to have any apparent motion. An- of his life was spent in the construction of the. well known represent the latest phase of foreign competition, a cargo of 
other observer 20 or 30 miles distant may have seen the same Sewell and Cameron steam pumps. Before he was twenty- several hundred having been landed, ex steamer Cambria, 
with a path several degrees in length. Their paths may be one years of age he was taken into partnership with his during the past month. In this lugubrious branch of home 
considered to vary from zero to 90°, or even more. The brother, and to the time of his last illneSR applied himself to industry America is also competing, and in a warehouse al
length of thAir real paths, that is, in miles, also varies great- . business with great su.ccess. He �as a.friend and counsellor mOst within a stone's throw of our office may be inspected 
ly. but the avera.ie is about 42 miles. Bv the time this dis- to the workmen in the employ of his firm (Cameron & Co.), a stock of 2,000 American coffins and caskets. 
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T'II.E AllANDOlO[ENT OJ' THE CLEOPATRA AT SEA. 
We bave already noted the particulars of tbe somewhat 

eventful voyage of the faJ;l1ons obelisk Cleopatra's needle, 
from Egypt to its destination in England, which last it does 
not seem likely to reach for some time to come. In tbe an
nexed illustration is represented the scene of the abandon
ment of the obelisk vessel at sea in the Bay of Biscay during 
a severe storm. A heavy sea struck the craft, broke some 
of her rail ballast adrift, and left her with a strong list to 
starboard. Fearing that another sea would swamp the vessel 
altogether, ber captain signaled for assistance and a boat's 
crew was sent to her, but the boat and all on board were lost. 
Further efforts were then made to take the Cleopatra's crew 
from their perilous position, which in the end proved suc
�essful, and the towing steamer Olga left the obelisk to its 
fate. 

Within two days' time tbe Fitzmaurice,a vessel bound from 
Middlesborough for Valencia, sighted the wanderer in lat. 
44° 53' N., long. 7° 52' W., took her in tow and carried her to 
Ferrol, Spain, where the obelisk now is and will remain 
until the legal questions relative to the matter of salvage are 
settled. 

.. ,.," 
CIGARS are now being made at the Cape of. Good Hope, 

but only for local consumption. 

',ituttft., JtUtritau. 

Glue Cor PoUshed Steel. 
The Turks glue diamonds and other jewels to their metal 

settings with a mixture made as follows: Dissolve five or six 
bits of gum mastic, each the size of a large pea, in as much 
spirits of wine as will suffice to render it liquid. In another 
vessel dissolve in brandy as much isinglass, previously soft
ened in water, as will make a two ounce phial of strong glue, 
adding two small bits of gum ammoniac, which must be 
rubbed until dissolved. Then mix the whole with heat. 
Keep in a phial closely stopped. When it is to be used set 
the phial in boiling water. This cement perfectly resists 
moisture, and it is said to be able to unite effectively two 
surfaces of polished steel. 

.. ,.," 
PreTention oC Fire DalDp Explosions. 

'l'he London Lancet offers the following suggestion for the 
prevention of fire damp explosions in mines: "Let tubes of 
small calibrlil be so laid thrQughout the mine that the atmos
phere of every part may be brought under observation in a 
laboratory at the ,pit's mouth.' A small exbausting pump 
would draw a current of air through the tubes rising fi'om 
the several parts of the mine. These continuous currents 
should, in their. course, feed each a distinct chamber contain
ing a flame, the behavior of which would instantly indicate 
the condition of the air coming from the particular part of 

[DECEMBER 8, 1877. 
the mine with which it was connected. The flame, as is well 
mown, would change color, elongate, and finally become 
(,iffused in proportions as the air is charged with gas. The 
different lamps could be exposed side by side in a frame, so 
that a difference of color or form would be instantly detect
ed. By means of electrical alarm bells, or by the telephone, 
the miners could be at once warned of the presence of dan
ger. Even in the event of a sudden escape of gas there is 
generally time to escape if notice is at once given. One man 
watcbing tbe flames at the top of the mine would be sufficient 
to prevent all possibility of accident. This apparatus might 
at first seem too costly, but the value of life and ruin caused 
by explosion far outweighs any such considerations." 

....... 
BLmNG IRON AND STEEL BY BOILING.-If iron or steel 

articles be boiled in the following mixture they will take a 
fine blue tint: Dissolve 4 ozs. byposulpbite of soda in 1t 
pints of water, and then add a solution of 1 oz. acetate of 
lead in 1 oz. of water. 

.. ,.," 
SOME interesting researches on tbe specific heat-conduc

tivityof several substances bave recently been made by 
Herr. J. Stefan, of Vienna. Taking the heat-conducting 
power of copper at. 1,000, tbat of iron is given by bim as 
0'17, ice.O·OO57, water 0'0015, hydrogen 0'00037, bard india 
rubber 0'00026, and air 0'000055. 

TllEABANDONMENTOF THE OBELISK AT SEA. 
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ROW TO PAINT KAGIC LANTERNS. 

The colors used for painting magic lantern pictures on 
glass must be either transparent or semi-transparent. The 
former include Prussian blue, gamboge, carmine, verdigris, 
madder brown, indigo, crimson lake, and ivory black ; the 
latter, raw sienna, burnt sienna, cappah brown and Van· 
dyke ,brown, are semi-transparent. By combinations of 
these almost any desired tint can be produced. No particu, 
lar mixing of the colors is requisite, but if oil colors are 
used megilp is the best thinning material. Water colors for 
first washes should be laid on with a hot solution of trans 
parent gelatin. Camels' hair pencils are preferable to sable 
for painting on glass, as their 
elasticity is less and the 
trouble of working out the 
brush marks, which must al
ways be attended to, not so 
great. Dry colors may be 
mixed with varuish, in which 
case the glass must be covered 
with a coat of turpentine 
which must be allowed to dry. 
The simplest way of pro
ducing the picture on the 
glass is by using a series of 
stencils, as represented in onr 
engravings. Fig. 1, for ex
ample, is the picture to be re
produced. The artist places 
over this a piece of oiled pa
per, and on this he traces the 
outlines of all that portion of 
the picture which is to be 
tinted with yellow orin which 
yellow enters in the com
pound tints. This portion of 
the design is represented in 
Fig. 2. Next, on another 
piece of paper, the red por
tions are traced as in Fig. 3. 
On a third piece are traced 
the green parts ; and lastly, 
on a fifth piece of paper, are 
drawn the blue parts. The 
colors on these bases to be 
used would be gamboge, car
mine, verdigris, and Prussian 
blue. Next, with a sharp 
penknife, the portions of the 
several papers included in 
the various outlines are care-
fully cut out, so that each 
piece of paper becomes a 
stencil. It only remains to 
apply the stencils, in the order 
already nam:tld; to the glass, 
and rub the color over them, 
in turn to produce tliff pic-
ture, the different colors "be-
ing superposed, and conse-
quently combining. When 
the paint is dry it is . coated 
with colorless varnish and 
the edges of the 'glass are sur-
roun�ed with strips of strong 
paper. 

I • •  
Real Antlqultlel!l. 

e.'!.� . ... 

Ititutifie jtUtritau. 

These creatures not only lived, but had become everlasting 
stone millions of years before there was a living man. to see 
them. 

The old hotel keeper is enthusiastic over his treasures and 
proud of the distinguished visitors who have been attracted 
by what he has to show them. Dr. J. G. Holland reports 
in &ribner'8 Monthly that he said to him, with a touch of 
pardonable pride, " I  shall have Tyndall, Huxley, and Dar
win here aItogetherin September, for they have written me 
that they are coming. ' 

It is a really exceptional case to find a landlord of a hotel 
who is a connoisseur in art and a lover of science, and who 

Fig. 1. 

Fig . 2. 

Fig. 3. 

r� 
., 

{ 
'. .� .. � � .. .  , -- � • i ,  .'--

Fig. 4 

c Fig. 5, 
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understands his business at the same time and is able to con
duct a hotel. Paintings, old and new, adorn the walls; here 
is a Durand, there a Bouteille, besides many paintings by 
Hicks. They are on all the walls of the first story of the 
large house ; while the collection referred to stands in the 
office, and is the admiration of all scientists and lovers of 
nature.-�;[anufacturer and Builder. 

The Origin oC Petroleum. 

It is needless to say that the origin of petroleum has been 
the subject of much speculation, but from the scantiness of 
the facts hitnerto collected Dothing definite has been arrived 

at. The most generally re
ceived hypothesis is that it is 

1 ., • 

� 

formed, under conditions un-
known to us, from vegetable 
matter ; that it has, in fact, 
the same primary origin as 
coal. This theory is support
ed by the fact that we can, by 
chemical means, extract from 
coal and other vegetable mat
ter bodies very similar in com
position and properties to real 
petroleum. 

»nt, at the best, this is 
merely a hypothesis with very 
few facts to support it ; and 
Mendeleef, the well known 
Russian chemist, has recently 
proposed a new theory of the 

rmation of petroleum. From 
he fact that in Pennsylvania 

the petroleum occurs in the 
Silurian and Devonian forma
tions, he considers it very pro
bable that the hydrocarburets 
a:r:e the result of the decom
position of organic debris, be
cause organic life at the pe
riod was very scanty. His 
theory, in conformhy with the 
hypothesis of Laplace on the 
formation of the . globe, sup
poses the existence of large 
masses of iron occurring with 
inorganic carbon in the heart 
of the earth. Water penetra
ting from the surface comes 
in contact with the iron in a 
state of fusion, and is decom· 
posed, the oxygen combining 
with the iron, while the hy
drogen, under the influence of 
the heat and pressure, com
bines with the carbon and pro
duces the hydrocarbons of pe· 
troleum. 

Every opinion of Mendeleef 
is worthy of the most respect
ful consideration ; but, at the 
same time, we have a right to 
treat it as we would that of 
any other man. As this is not 
a question of fact, but one of 
theory, we will proceed to ex
amine it. Regarded simply 
from a chemical point of 
view, this theory is a possible 
one. But the author of It 
starts with the · assertion that 
organic life was' not plentiful 
in the Silurian and Devonian 
periods of geology, and there
fore that there was not suffi
cient organized material to 
provide for the formatioIl of 
the vast quantities of petro
leum which have been yielded 
and are still contaihed in the 
American deposits. It is true 
that we find but few fossil or
ganized remains in the depos
its referred to : but any one 
conversant with modern sci-
entific thought on this subject 

If one wishes to see the 
oldest parts of the world ll\t 
him go to Trenton Falls, and, 
after visiting the excavations 
made by the natural action of 
a mountain torrent into the 
ancient rocks, go to the hotel 
and see the collection made 
by the landlord, at an expense 
of ten thousand dollars, of 
specimens which prove the 
record of a geologic age so 
remote that no imagination 
can grasp it. Professor Agas
siz declared that tM land 
reaching from Trenton Falls 
to Saratoga was the first that 
appeared above the sea on the 
creation. Here are the trilo
bites in great variety, all 
modeled in black marble, so 
perfectly preserved in form 
that the multitudinous lenses 
of their eyes are as apparent 
under the microscope as are 
those of a living fly. Mil
lions of years before man 
walked the earth these crea
tures lived their life, the 
limestone took on their forms, 
!lnd here they are ! What are 
$cU!/'abad and ancient inl'aglii, 
or any other engraved or mod
eled semblance of the old life, 
compared to the trilobites? DTROD OF PAINTING MAGIC LANTERN SLmES. 

will know that this fact is not 
regarded as any proof of the 
actual aniount of organic life 
then existing. It has been 
put almost beyond a doubt 
that only a very small portion 
of the living beings existing 
at any one period are pre
served in a fossil state : and 
that by far the larger bulk 
'Undergo the ordinary process 
of decay, and entirely diSaP
pear. Professor Mendeleef, 
therefore, unjustifiably as, 
Bumes the position from 
which he endeavors to ·over. 
throw the older theory. 
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In the explanation .of his own theory he makes another I ants prepared for them an inhospitable reception. There 
assumption, whiCh we hardly think will be borne out. That was an enclosure of water on the beach, which, at low tide, 
is to say, " His theory supposes the existence of large masses served both for drinking and for bathing. The people dried 
of iron occurring with inorganic carbon in the heart of the some toto leaves and strewed them in the water. No sooner 
earth, and this supposition is said to be " in conformity with landed, the invaders rushed into the cooling lake. Immedi
the hypothesis of Laplace on the formation of the earth. " ately they were thrown into convulsive agonies. Those who 
Laplace's nebular theory, here referred to, amounts to this. only bathed in the impregnated water became blind, whilst 
At some period in the infinitely remote past the globe had no those who drank; died. These · three plants, the toto being 
existence as such. The matter composing it existed in chief, carefully picked and desiccated, were pounded in a 
space, but at such a high temperature that it was . not merely mortar with a wooden pestle made of the ara. Next a spe
liquid but a gas. Everything o� which the earth is now cies of holothuria was taken from the lagoon, put into a leaf 
composed-iron, gold, granite, as well as water and air- of eolocasia Indica, and placed in the shade' till it became a 
existed only in the form of incandescent vapor. putrid liquid, to which the powder was added in sufficient 

In the coursc of ages this mass of gaseous matter gradu. quantity to form a thin paste. One last ingredient was na 
ally cooled, and the globe assumed first the form of a ball of let, or wasp food, and the villanous concoction was worked 
inelted matter surrounded by dense clouds ; then it became up with the expressed juice of an old cocoa-nut, stirred for 
covered with a solid crust, the clouds gradually disappeared, a month at intervals till the mass became a dark cloudy oil, 
and the mirth assumed its present form. This theory, start- which, when bottled and preserved for twelve months, was ' 
ling at first, becomes more plausible as our knowledge in- fit for use. Great precautions were employed in applying 
creases, and if not itself the final explanation of globe for- the poison to the tips of spears and arrows. Every trace of 
mation, is at least a long stride toward accurate knowledge. moisture was got rid of by careful drying in the smoke. 
From the experience men have gained in the operations of The poison, taken internally, was always fatal. When re
smelting and other processes requiring intense heat. we are ceived into the system on the spear point, recovery might 
enabled to predict with great certainty what would be the be effected by making instantaneous free incisions in differ
state of things during the gradual condensation of the globe ent parts of the body, to alJow the escape of the poisoned 
from a gas to a solid. And the knowledge thus gained leads blood. Whenever fatal the same symptoms followed-con
us to the conclusion that it-ts extremely improbable that car- vulsions, lock-jaw, death. Tetanus was one of the invari
bon could exist in the earth in a solid state. Every one able results. Imagine the old Samoan noting the grave ' for 
knows what would bll the effect of exposing White-hot car- which delirium had found an occupant, exhuming the fever 
bon to the atmosphere. It would burn rapidly and disap- corpse to barb his weapons with the poisoned bones ; then, 
pear. Metallurgists will understand further that if a lImited with a skill and patience which no modern pharmacist 
amount of air were supplied to a number of combustible could surpass, mixing, evaporating, and perfecting his vile 
bodies, the carbon would burn first. Sulphur, phosphorus, compound.-Ohemist and Druggist. 
white-hot iron; zinc, and man.y other substances, all burn, .. .  e I � 
that is, they all use up the oxygen of the atmosphere. But How the French Worknlan .LITeS. 
it is well known that charcoal is used to smelt iron, that is The French laborer probably geli!;! more for his wages 
to say, when heated iron and r eated charcoal are placed in than any other. His food is cheaper and more nourishing. 
contact with a: limited amount of oxygen, such as is con- His bouillon is the liquid essence of beef at a penny per 
tained in hrematite and other good ores, the iron gives up bowl. His bread at the restaurant is thrown in without 
its oxygen to the carbon, and we get as results metallic iron any charge, and is the best bread in the world. His hot 
and carbonic acid gas. Carbonic acid gas is always formed coffee and milk is peddled about the streets in the morning 
when carbon is burnt in the air. It is the same with most at a sou per cup. It is coffee, not slops. His half bottle 
other materials. The carbon would extract from them all of claret is thrown in at a meal costing twelve cents. For 
the oxygen they contained, and would be transformed into a few cents he may enjoy an evening's amusement at one 
gas. It may be said that carbon in the center of the earth of the many minor theaters, with his coffee free. Sixpence 
would be protected from the atmosphere and would have pays for a nicely cushioned seat at the theater. N o gallery 
no chance of burning. Our contention is, that it would gods, no peanuts, pipe, smoke, drunkenness, yelling or 
never get into the center of the earth. Remember that the howling. The Jardin des Plantes, the vast galleries and 
whole material of the earth is in a state of vapor. As this museums of the Louvre, Hotel Cluny, palace of the Lux
gradually cooled, carbon and iron among other things would embourg and Versailles, are free for him to enter . •  Alt and 
separate as solid or liquid masses at more than a white heat. science hold out to him their choicest treasures at small 
And it is impossible to suppose that the carbon would not cost, or no cost at all. French economy and frugality do 
immediately seize upon all the oxygen surrounding it and not mean that constant retrenchment and self-denial which 
be instantly converted into the permanent gas, carbonic would deprive life of everything which makes it worth 
acid. living for. Economy in France, more than in any other 

Further, Mendeleef assumes that water could penetrate country, means a utilization of what America throws away, 
soil "W'hich was sufficiently hot to keep iron in a melted state. but it does not mean a pinching process of reduoing Ufe to a 
If the water could creep down a crevice to the melted iron, barren existence of work and bread and water. 
it is certain that ste�m could escape by the same passage, and .. ' e  I � 
the heat generated by the neighborhood of the masses of PRACTICAL MECHANISIII. 

melted iron would certainly cause ev.ery particle of water to 
disappear long before it would come in contact with the iron 
itself. 

If there was not sufficient organic life in the Silurian and 
Devonian periods to supply the materials for the formation 
of petroleum ; if carhon and iron could exist in a melted 
state in the center of the carth and could reach that position 
before the carbon was completely oxidised and converted 
into gas ; if water could penetrate the intensely heated soil 
without being transformed into vapor and restored to the 
atmosphere ;  if water could come in contact with heated 
iron or carbon, it is possible that petroleum might be formed 
through the combination of these materials. But it is evi
dent that ihIR involves too many suppositions to be worthy 
of great confidence, and until we have obtained more facts 
we must content ourselves either with the older theory or 
with the statement that we know nothing about the origin 
of this important commodity.-The lronmonger. 

.. .  e ,  .. 
Arrow Polson. 

Lovers of the weird and ghastly will be gratified by the 
perusal of the account of the poisoned arrow manufacture 
as carried on by the Samoan islanders, and related to the 
Fellows of the Linnrean Society by the Rev. Thomas Powell. 
An old chief of Efat-one of the Sandwich Islands-thus 
reveals the mystery of the poison craft to his son Pomare. 
The initiated, distinguished by wearing the os femoris of a 
pig inserted between the arm and armlet, watch for the 
death of a sufferer laid low by any acute disease which may 
be accompanied by delirium. They note the place of his 
burial, and six months afterwards open his grave by stealth. 
From thence they carry the large bones of both extremities, 
and the parietal bones of the skull. Of these, by sundry 
sawing, polishing, and scraping, they make the points of 
spears and arrows. For a saw they use the spines of a large 
echinus, of which they need a goodly quantity, as the edge 
is soon worn out . Three plants are pressed into service for 
the poison-the toto, the putu, and the fanuamamala. The 
most virulent is the toto, a large tree. When cut, a white 
milk' exudes, which causes blindness ; its sap introduced 
into the circulation causes death. A band of freebooters 
once. landed on the western end of Efat. Proceeding east
ward, ·they came to a place called Mole, where the inhabit-

BY JOSHUA ROSE, M.E. 

NEW SERIES-No. XXXV. 

CURVES FOR GEAR WHEEL TEETH. 

An epicycloid may be described or generated by a point in 
the circumference of a circle that rolls, without slip, upon 
the circumference of another circle. Hence to' produce this 
curve, take two pieces of wood, having circular edges, A and I 
B in Fig. 243, and bore a parallel hole obliquely in A to re
ceive the tightly fitting and hard piece of pencil shown at P 
in the Fig. 243., which is to serve as a tracing point. It 
should be made to protrude -well through the wood, be filed 
even with the eircular edge of the same, lind brought to a 
point by filing from the back and on the two sides. By 
adopting this plan of sharpening the pencil point we ensure 

that it shall stand even with the circle of the wood, which is 
of great importance ; and, furthermore, we can let the point 
protrude well, enabling us to see dist.i�Ctly 1J!e operation of 
the point and place to any mark upon the baSe circle, B. 
Lay the radial face of the bas� circle, B, upo� a sheet of 
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drawing paper and, while holding it in a fixed position, take 
the piece, A, and placing its perimeter in contact with that 
of B, and pressing the two together to-avoid slip, revolve A 
around B. The point, P, will then mark upon the paper the 
epicycloidal curve, C C. In this operation A (the moved 
circle) is called the generating circle and B (the stationary 
circle) the base circle. It will readily be perceived that the 
shape of the curve thus traced will vary with the size of the 
generating circle, but the properties of the curve will remain 
the same. If the diameter of the generating circle. A, be 
supposed to be infinite, tban a portion of its circumference 
may be represented by a straight line, such as A in Fig. 244, 

and if this straight line be 
made . to roll upon the cir
cumference of a circle, as 
shown in Fig. 244, then 
the curve traced will be 
involute, P. In practice a 
piece of fiat spring steel, 
such as a piece of clock 
;pring, is used for tracing 
lnvolutes. It may be of 
any length, but at one end 
it should be filed so as to 
leave a scribing point that 

p will come close to the' base 
circle or line, and have a 
short handle, as shown in 
Fig. 245, in which S repre
sents the piece of spring, 
having the point, PI, and 
the handle, H. The opera
tion is to bend the spring 

around the circle. B, holding the point, PI, in contact with 
the drawing paper, securing the other end of the piece of 
steel, so that it cannot slip upon B, and allowing the steel to 
unwind from the cylinder or circle,B. The point, PI, will mark 
the involute curve, P. 
Another way to mark an 
involute is to use a piece of 
twine in place of the 
spring and a pencil in- Fiu.Z45 
stead of the tracing point ; . -' J ' ... . 
but this is not 80 accurate, 
unless, indeed, a piece of 
wood be laid on the draw
ing board and the pencil 
held firmly against it. In 
tracing any of these 
curves a hard pencil is 
necessary to obtain a tin( 
line, and it is best to go 
over the . operation twice, 
!tnn if then the curve is a 
fine and not a double line, 
it is a proof of correct-
ness. 

Returning now to a generating cirde of finite dimensions, 
we will suppose the radius of the base circle to be infinitely 
extended. A -portion of its circumference may then be re
presented by a straight line, and ' the curve traced by a point 
in the circumference of the generating circle as it rolls upon 
the base line is termed a cycloid. Thus in Fig. 246, B is a 
portion of a base circle of infinite diameter, A is the gene
rating circle, and C C is the cycloidal curve traced by the 

point, D, when A is rolled along B. If now we suppose the 
line, B, to represent a rack, it will be obvious that the part of 
the cycloid which meets B at one end is suitable for the 
face on one side of the tooth, and the part at the end is suit
able for the other side of !he tooth. 

Let us now suppose that our base and generating circles 
have. finite dimensions ;  the generating circle is rolled with
In instead of upon the circumference of the base circle, and 
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a pomt upon the periphery of the generating circle will then 
describe a curve called an hypocycloid. Thus, in Fig. 247, 
B represents a bore forming the base circle, and A a cylin· 
drical piece of wood forming the generating circle. Then 
a point at the periphery of A would, upon rolling A within 
B, describe the hypocycloidal curve, C C. Now though in 
the four cases here given the curves produced by the pre
scribed mechanical means are called by different names, yet, 
as the conditions are the same, it is the same general curve 
throughout, and is known as the cycloid. If we consider the 
case of Fig. 243 as positive, then that of Fig. 244 is negative, 
that of Fig. 246 is neutral, and that of Fig. 247 infinite. 

To demonstrate that, by the application of these curves, 
motion from one wheel to another may be communicated 
with as much uniformity as by frictional contact of the cir
cumferential surfaces, let A B, in Fig 248, represent two 
plain di�k wheels which are at.liberty to revolve about their 

c 

fixed centers, and let C C represent a margin of stiff white 
paper attached to B, so as to revolve with it. Now suppose 
that rotary motion to A and B commenced when the point, E 
(where a tracing point or pencil is attached), in conjunction 
with the point, F, formed the point of contact of the two 
wheels, and continued until the points, E and F, had arrived 
at their respective positions, as shown in the figure. The 
pencil at E will have described upon the margin of stiff pa· 
per the small portion of the epicycloid denoted by F E, and 
as this lllovement took place by the contact of the circumfer
ences of the wheels it is evident that the arc, G F, must be 

equal to the arc, G 
E. The conclusion, 
therefore, is that 
the motion of · the 
wheel, B, would be 
communicated uni· ·  
formly to the wheel, 

- A. Again, if. we 
suppose a series of 
these small portions 
of epicycloids, as 
shown at E F in 
Fig. 249, to be ar
ranged at equal dis
tances around the 

Ititutifit �tUtritau. 35 7 
mitted or converted into a plane motion, but it will be noted nearer to the roots of those struck when it rolled in the other, 
that this arrangement would transmit the motion in one di, so as to reduce the thickness of the tooth to permit of the 
rection only. To enable it to operate in both directions we passage, between the teeth, of the radial arms, and we shall 
have but to add another set of portions of cycloids, as shown , find that we have arrived at the form of teeth shown in Fig. 
in Fig. 251, and we 254. 
shall have arrived Now although the formation of teeth that shall enable any 
at an blementary two wheels in a set to work practically correctly together is 
form of gearing, a subject not as yet under consideration, yet it is proper to 
known as the wheel here point out that a wheel having teeth of the form of those 
and lantern. upon A, in Fig. 14, can only work in gear with one having 

To render this de- the form of those upon B, and vice versa, and that, although 
vice useful in prac- these two forms of teeth were struck with the same generat· 
tice all t'hat remains ing circle, yet neither two of the wheels B and two of A 
is to in crease the will work together. We may, however, by means of the 
points to a suita· employment of another generating circle, carry the process a 
ble diameter, mak- step further forward and form teeth that will do so. Then we 
ing them into rungs 
possessing the re
q u i s i t  e strength. 
This will necessi-

o 
tate a diminishing of the teeth (to afford space for the 
rungs to fall into) by the same amouat we have added to the 
points, or, strictly speaking, by rather more, since it is neces· 
sary to allow a little for irregularity in the workmanship 
and to permit of the free passage of the rungs. Fig. 252 re-

o 

presents this process 
carried out. A B re
presents the wheel, as 
before, C C the primi
tive teeth, as in Fig. 
251 ; and by setting the 
points of a pair of com
passes to a ·  trifle more 
than the radius of the 
rung, and marking off 
a number of points of 
that distance from the 
curves, C C, we are en
abled to trace out the 
same curves ; that is to 
say, teeth adapted to 

work correctly with and allow space for those rungs. 
It is considered as established that the correct form to be 

given to the teeth of a wheel that is to drive or be driven by 
a lantern, trundle, or wallower (which are synonymous terms) 
must be epicycloidal with the curves generated by the rolling 
of a circle whose diameter is the same as that of the lantern, 
measured at the centers of the pins or rungs, which diameter 
represents, in this case, the pitch circle ; the teeth being first 
drawn'out as if the rungs were points, and then diminished 
by curves drawn parallel to the first, but set back, as it were. 
so as to make room for the full size of the nmg and allowing 
a small portion for clearance. It is obvious, however, that 
such method of communicating rotary motion is unsuited 
to the transmission of much power, because the pins in the 
pinion, A,. would be considerably weaker than the teeth in the 
wheel, B, and the pins would soon wear away from the small 
amount of wearing surface they possess. 

l,et us now suppose that instead of points we have radial 

A. 

E B 

have in Fig. 255 the same two wheels shown in Fig. 254, with 
the shape of the teeth in that figure shown at D D and D D. 
We now introduce a second generating circle, shown in Fig. 
255 at E E, and of half the diameter of B, and by rolling it 
outside of A a point on its circumference will mark or add 
to the teeth shown on A at D, the epicycloidal curves, G 
and H, G being marked with the circle, E, rolled in one di
rection, and H, with it rolling in the other direction, care 
being, of course, taken to let the tracing point start at each 
operation of tracing from the exact edge or corner line of 
the teeth or marks at D. So likewise, with the teeth upon 

� ,  

B ,  w e  place our generating circle in contact with the inside 
of the circle of B and bring the tracing point on its circum
ference exactly even with the face of the tooth at the pitch 
line, and then rolling the generating circle will trace a line 
representing the flank, as, for example, at J in the Fig. 255 ; 
then by going through the same operation, rolling the gene
rating circle in the other direction, we mark lines on the other 
side of the tooth, as shown at K. Thus by the introduction 
of our last generating circle we have added epicycloidal 
faces to the teeth on A, shown at D, and hypocycloidal flanks 
to the teeth on B, shown at J K :  giving us the form of 
tooth shown on the respective wheels at F, the circles form
ing A and B now representing the pitch lines of their respec
tive wheels, the form of tooth thus arrived at being epicy
cloidal with hypocycloidal or radial flanks. wheel, B, and a ae· • , • , .. ries of points set up How Scorpions Sing. 

at equal and cor· B At the September meeting of the London Entomological responding points 
around A, which Society, Mr. J. Wood-Mason announced the discovery of 

. singing organs in scorpions. He procured two large living we wdl call the pinion, then the wheel, B, in revolving I scorpions ; these, when fixed face to face and goaded into in 
d

the 
'f

direction
t.from

t 
G
th

to �, .wou
A
ld impart a continuous lines. representing the surfaces of projecting radial ribs, ar- fury, at once commenced to beat the air with their palps and an um orm mo IOn 0 e pmlOn, . d i d'  d h 1 f th d' k A d '  h d" 1 I F· 250 ' h . '1 l' d k d 

range at equa Istances aroun t e p ane 0 e IS , , simultaneously to emit Boun s whlC were most Istmct y n Ig. IS S own a SImI ar case app Ie to a rac an ' F' 253 T d . h h f th t th f tb . d . 'ff . t 1 h �1 Th l' B . h th . f as m Ig. . 0 etermme t e s ape 0 e ee 0 e I audible. It resembled the nOIse ma e by scrapmg a Stl an m erna w e",. e me WIt e senes 0 short . . . . 1 C · . . . ,  . 
h' h rt ' f

' i 'd t k . h h wheel, B, to work WIth those lInes, we take a ClIC e, , m  tooth brush WIth one's fingernaIls. The SIngmg apparatus curves, w IC are po IOns 0 cyc 01 S S ruc WIt t e gene· the figure Of half the diameter of A, and cause it to roll along is developed on each side of the body, the scraper upon the 

c 

in contact with the internal circumference of A, and a tracing flat outer face of the basal joint of the palp·fingers, and the 
point at its circumference will draw radial lines upon A, but rasp on the equally flat and produced inner face of the cor
the circumstances will not be altered if we suppose these responding joint of the first pair of legs. The former was 
three circles to be movable about their fixed centers and let thickly beset with stout, conical, sharp and curved spinules ; 
the centers be in a straight line ; and if under these latter cir- the latter studded with minute tubercles shaped like the top 
cumstances we suppose motion to be imparted to these three of mushrooms. The sounds were produced by these parts 
circles, through frictional contact of their perimeters, a point being quickly rubbed together, friction in a dead specimen 
on the circumference of C would trace epicycloids upon the producing the -same sound. 
revolving plane of B and hypocycloids upon that of A. The - •• � • . 
latter being a radial line, and therefore the proper curve for 'l'HE American export of petrole�m bas mcreased.wonder-
the teeth of these two primitive wheels, will be 'epicycloidal fully within the last four years, untIl, to-day, there I� scarc?

rating clrcle, A, representing the rack, B', with its small por- for B and hypocycloids, or radial lines, for A, as shown in ly a civilized spot on the face of the globe to WhICh thIIio 
tions of hypocycloids representing an internal wheel, or more the figure. Now let us render these teeth, which are adapted cheapest of all illuminators is not shipped. The wells of 
strictly the elements of one. In our figure the generating to work with radial linee, capable of practical use, by allow· Pennsylvania and West Virginia have yielded in all about 
circle, A, is drawn half the diameter of the base circle, B, and ing for the thickness of the ribs, of which the radial lines 80,000,000 barrels, which has a value of nearly four hundred 
consequently the hypocycloids are straight radial lines, which represented the surface : or, in other words, let us proportion million dollars at the seaboard. -British Trade Journal 

B 

will not be the case where these tW0 proportions are different, the strength, which we do by increasing the width of the .. • • I .. 
although the practical construction would remain the same. radial lines on 'A, so_ as to represent the thickness of the ribs, 'INSTEAD of the time·honored millstones, chilled iron rolls 
It will be seen that, by the arrangement of curves and points and striking the epicycloidal curves with the same generat- are beginning to f)e used in England for the purpose of re
shown in our two figures, ;rotary motion may be either trans· ing circle, but those formed with C rolling iu one directiou ducing wheat and other kinds of grain. 
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SELF·WATERING FLOWER POTS. 

We ilhistrate herewith a simple and novel device for 
moistening tlowers and plants by means of the evaporation 
and condensation of water. Fig. 2 represents the parlor 
garden form. This is made of sheet metal, terra cotta, or 
other material, and can be made in any desired shape. The 
upper portion is pierced with openings after the manner of 

posts, and are rigidly secured at their meeting ends by a re
cessed key, D, Figs. 4 and 5, which is first passed througb 
the mortises of the post and then placed in position. The 
girder ends, after being inserted, are connected by a second 
recessed top key, E, of less width. Both keys are spiked 
to the girder ends in order to unite them. The keys and 
girder joint are finally locked to the mortises of the plank 
post by two wedge keys, F, introduced at relatively oppo
site directions. 

The girders, C, are also connected to the posts by a simi
larly recessed key or girder, G, Figs. 2 and 3, that is insert
ed as above described, bolted, and finally locked by wedge 
keys. 

The rafters are seated by their recessed ends on the rafter
bearing plates, H, Figs. l and 4, which are supported by 
pieces, I, set at right angles to the plates and fitted to the 
recessed ends of the posts to which they are spiked. The 
top ends of the posts have tenons, J, Fig. 4, that enter mor
tises in the rafter plates, H, so as to cause tbe rigid inter
locking of said plates with the posts. Vertical siding strips, 
K, Fig. 4, !tre nailed to rafters, girders. etc. , so as to receive , 
the horizontal siding boards, L. A horizontal siding strip, 
M, runs below the rafter plate. In some cases posts are re
quired that are not tied to the buiiding by a girder or beam, 
in, which ease the post, cons,tructed as already described, is 
strengthened ' by the brace, N, Fig. 6. This brace is made 
of one piece, and is attached to a central bolt and nut and 
seated against shoes. 

,This invention was patented through the Scientific Amer
ican Patent Agency, December 25, 1876, and September 
24, ' 1877. For further information address the inventors. 
Messrs. W. R. Morris and Joseph Slauser, LaRue, Marion 
county, Ohio. 

Corrosion oC Bollers by Smoke Deposits. 

In the Journal of the Flranklin Institute, Chief Engineer 
Isherwood, U. S.N. , has a paper on the corrosion of steam 
boiler' by the sulphuric acid in the soot deposited from the 
�moke upon the surfaces, the essay being translated from 

[DECEMBER 8, 1877. 
balance of the water and the salt. Stir well three or four 
times at intervals, and then let it stand until well settled and 
cold. Either dip or draw off the clear pickle into the cask or , 
vat in which it is intended to preserve the eggs. When the 
cask or vat.i s  filled to a depth of 15 inches or 18 inches begin 
to put in the eggs, and when they lie, say about 1 foot deep, 
spread ar&.und over them some pickle that is a little milky in 
appearance, made so by stirring up some of the very light 
lime particles that settle last, and continue doing this as each 
lot of eggs is added. The object of this is to have the fine 
lime particles drawn into the pores of the shells, as they will 
be by a kind of inductive process,and thereby completely seal 
the eggs. Care should be taken not to get too much of the 
lime in-that is, not enough to settle and stick to the shells of 
tbe eggs, and render them difficult to clean when taken out. 
The chief cause of thin, watery whites in limed eggs is that

' 

they are not properly sealed in the manner described. An
other cause is the putting into the pickle old stale eggs that 

SELF WATERING FLOWER POT. 
the French. The conclusions reached are that when smoke have thin, weak whites. When the eggs are within 4 inches 
deposits on boiler surfaces distant from the furnace are nin· of the top of the cask or vat, cover them with factory cloth, 
dered moist by any accidental cause, the sulphurous acid in and spread on 2 inches or 3 inches of the lime that settles in 
the gases of combustion determines the attack upon metal making the pickle, and it is of the greatest importance that 
by the formation of the sulphate of the oxide of iron. the pickle be kept continually up over this l ime. A tin basin 

The attack can take place, while the boiler is in use, on (holding about six to eight dozen eggs), punched quite full 
such of its metallic surfaces as may be wetted by leakage of inch holes, edge muffied with leather, and a suitable 

a stove. In the bottom IS a reservoir for water. The earth· from the boiler itself, or by water infiltrated through the handle about 3 feet long attached, will be found convenient 
en tlower pots seen in the figure are perforated with numer- masonry, or derived from the condensation of the aqueous . for putting the eggs into the pickle. Fill the basin with 
ous holes, and are provided with projecting collars. They vapor in the gases of combustion by contact with surfaces eggs, put both under the pickle and turn the cggs out ; they 
fit exactly into the openings of the cover, and the bottoms relatively cold. It can also be produced while the boiler is will go to the botom without breaking. 

' 

reach within one or two inches of the , water beneath. The out of use, by means of the humidity of the air in the tlues. When the time comes to market the eggs they must be 
top of the po� is covered with segmental covers, provided These different origins of the corrosive action, point out taken out of the pickle, cleaned, dried, and packed. ' To 
with opfmings in the center, through which the stem of the the prC}cautions to be taken for preventing its destructive ef- clean them, secure half of a molasses hogshead, or something 
plant protrudes. The natural heat of summer, or the arti fects: . They' are only those.which should be adopted for the like it, filling the same about half full of water. Have a suf· 
ficial warmth of the room in winter, causes an evaporation preservation of any .appartltus, namely, careful construction, ficient number of crates of the right size (to hold 20 to 25 
of the water in the reservoir. As the exterior casings 3re thorough cleaning, and mainte�ance in good .repair. dozen eggs), made of laths or other slats, placed about three 
water::tigM, the water condenses on the sides of the flower . •  � .  I. • quarters of an inch apart. Sink one of these crates in the 
pot. The earth contained therein absorbs through the holes �" Preservation. half hogshead, taking the basin used to put the eggs into the 
the needed moisture, and the rest drips back into the reser- We extract the following from tlie third report of the Na.- pickle, dip the eggs by raising it up and down in the water, 
voir. The segmental covers prevent the moisture evaporat- tional Butter and Cheese Association, giving the method of and if necessary to properly clean them, set the crate up and 
ing from above, and in case of too much dampness, one . or :preserving eggs which is practised by large ' dealers. douse water over the eggs ; then, if any eggs are found when 
more of these covers can be raised. The water constantly To make the pickle, use . stone lime, fine salt and water in packing that the lime has not been fully removed from, they 
passes back and forth from the reservoir to the earth, and is the following proportions : One bushel of lime, eight quarts should be laid out and all the lime cleaned off before pack. 
thus kept pure and sweet, and very seldom needS renewing. of salt, twenty-five 10 quart pails qf w.ater. The lime must ing. When the eggs are carefully washed, they can be set 
Fig. 1 represents a more ornamental design, construCted on be lime that will slake white, fine, and. clean. Have the up or out in a suitable place to dry, in the crates. ' They 
the same principle. Flowers once placed in one of these Balt clean and the water pure and sweet, free from all vege- should dry quickly, and be packed as soon as dry. In pack
gardens will, we are informed, remain fresh and green all tabl� and decomposed matter. ing the Ilame rules should be nbserved as in packing fresh 
wmtcr with very little care. For further information ad- Slake the lime with tl portion of the water, then add the eggs; ' 
dress the inventor, C. H. Cra-
ter, Owego, N. Y. 

IMPROVED CONSTRUCTION 

OF PORTABLE FRAME 

BUILDINGS. 

We illustrate herewith an 
improved method of erecting 
frame buildings by the use of 
planks of suitable length, and 
thickness, from which the 
posts, beams, joists, etc., are 
formed, so that the structure 
may be erected with much 
saving of timber and by un
skilled persons. It also 
may be taken down and 
packed in small compass for 
shipment from place to place. 

The supporting PORtS, A. 
are made of two or more 
planks according to the size 
of the edifice to be erected. 
The planks are placed at 
some distance from each oth
er" and are firmly bolted to 
tlie beams, B, Fig. 1, which 
are made of several planks 
interposed between the post 
planks, the whole forming a 
strong and rigid construc
tion. The lateral posts con
necting girders, O. are passed 
through mortises of the plank CONSTRUCTION OF FRAME BUILDIN(iS� 

Vats built in a cellar around 
the walls, with about half 
their depth below the surface, 
about 4 feet or 5 feet deep, 6 
feet long, and 4 feet wide, are 
usually considered the best 
for preserving eggs in, al
though many use and prefer 
large tubs made of wood. 
The place in which the vats 
are built, or the tubs kept, 
should be clean and sweet, 
free from all bad odors, and 
where a steady, low temper
ature can be maintained-the 
lower the better-that is, 
down to any point above 
freezing. 

• • •  
CONDENSED forage is sup

plied to the Russian commis
sariat on the Danube by three 
Russian manufacturers, one 
of whom at St. Petersburgh 
turns out 30,000 Ibs. per diem. 
The forage is composed of 
small biscuits of oatmeal, 
pea tlour, rye meal, and 
ground linseed, and twenty
eight biscuits form a single 
ration for a horse, containing 
as much nutriment ail 12 1bs: 
of oats, whilst only one fiftli 
the bulk. 
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T HE  CAROLINA MANTIS not jump or run swiftly ; hence when attacked by an enemy 

BY o. FEW SEISS. it has no means of escape but by its subterranean gallery; 
One of the most peculiar of orthopterous insecte found hence, when hard pressed, it seeks safety in diggin15 a new 

in the Southern and Western States is the mantis or " race hole, and very often succeeds in thus escaping ; but when this 
horse " (mantis Oarolina, Linnreus). It will easily be re- resource fails, the animal rolls its head and legs under its 
cognized among other insects by its large, spiny, raptorial stomach , forming a ball like a hedgehog, and thus incased 
fore legs or arms. With these it captures its prey, which in armor defies the teeth or claws of its adversary. It is 
consists entirely of insects. While devouring an insect it sometimes called the chlamyphore. As is the case with the 
holds it firmly between the tibire and tarsi of 
its fore legs, which are strongly toothed or 
spined on their lower or posterior surfaces. I .  
When holding the insect to its mouth while 
eating, I have often thought it had a half hu
man appearance, like a child devoid of table 
etiquette, with the end of a turkey's leg in 
each hand, tearing with its teeth the meat 
from the femur. 

The mantis is savage in its habits, and they 
often have fierce combats among themselves. 
They rush to the attack with their raptorial 
legs elevated and wings expanded; but when 
the most expert of the two combatants has 
once firmly seized its adversary, they fold 
their wings and fight with tooth and claw. 
I have on two instances witr .. essed the victo
rious mantis partially devour the vanquished 
adversary. 

The mantis does not merely " suck the 
blood " of its prey, as stated by a popular 
entomologist, but it generally devours blood, 
internal organs, and shell, especially if the 
object be a soft bodied insect. In .he case of 
a . caterpillar, if it should be a hairy species. 
the hair and skin are generally rejected. 

In September the female attaches a cluster 
of eggs (Fig. 2) to the limb of a tree, or to 
the rail of a fence: Here they remain until 
the following summer, when the young mantes hatch out. 
I take the following from my journal : April 9, 1877.-The 
eggs of the mantis Oarolina, sent me from Baltimore in 
November last, hatched to-day. "The young mantes escape 
only from the upper, longitudinally, central portion of the 
convex sub-ovoid egg-cluster. They work themselves out 
by moving backward and forward and from side to side. 
Their legs are closely folded to the body when they emerge, 
giving them the appearance of a hirge gnat larva, and it 
requires several minutes before they fully extricate them
selves, and are able to walk. In a short time they can run 
quite briskly, and will throw themselves in an attitude of 
defence when disturbed. When they quit 
t.he egg, they leave a small thin shell be
hind them, adhering to the egg case. The 
young mantes, when jnst hatched, are of 
a pale brown color ; their legs and head 
pale green, the former with dull brown 
bands..a,]:l.Ove the joints ; their eyes are dark 
and prominent ; their bodies linear ; the 
abdomen but littl� wider than the thorax ; 
no vestiges of wings visible. They be
came much darker in color after several 
bours' exposure to the sun. Each little 
mantis was about five sixteenths of an inch 
in length. They drank greedily from drops 
of water which were sprinkled about the 
board upon wbich they were snnning 
themselves, throwing back their antennre 
to prevent them becoming wet. 

From sixty to seventy individuals came 
from each egg-cluster. As the egg pack
ets· were kept in a warm room during the 
winter, their hatching was accelerated, 
and consequently the coming forth of the 
young mantes was premature. Theylived 
only a few days, being killed by the cold
ness of the weather. 

The specimens from which I made my 
drawing, and also the egg packet, were 
procured in Baltimore, Md. , where it Is 
common enough ; but I have never met 
with it in the vicinity of Philadelphia. 

THE TRUNCATED PIClIICIAGO. 

THE CAROLINA MANTIS. 

mole and other subterranean animals, the eyes are of minute 
dimensions, and are hidden under the soft and profuse fur 
of the face. 

.. . . . .. 
Tinted Paper. 

Tinted paper may be prepared in any desirable shade as 
follows : 1 gm. of any aniline color is dissolved in 30 gms. 
of strong alcohol, 300 gms. of distilled water are added, 
and finally a solution of 1! gms. of tannin in 15 gms. of 
alcohol. The tannin acts as a mordant. Moderately sized 
white paper is spread on a marble slab, or other smooth, 
hard �urface, and the coloring liquid is applied in even hor-

The . .  truncated pichiciago " is one 
of the smallest of four-footed animals. It 
is not more than two inches in length. 
The shield which covers the entire upper 
portion of its body is composed of a single 
piece, and consists of regu�ar, uniform, 
and smooth scales. neatly arranged like 
mosaic. This coat of mail is truncated 
vertically at its rear portion. The animal 
has a curious cut-off appearance owing to 
the apparent absence of a tail, but in real-
ity due to the position of that member. THE TRUNCATED PICRlCIAGO. 
which is short and closely pressed against 
the body. All the lower portions, thlil neck, stomach, sideat ' izontal lines by means of a small sponge, The paper is then 
and legs are covered with long ' and fine hairs. hung up to dry, and may be covered after a few days with 

The pichiciago is found chiefly in the Cordilleras moun- a concentrated solution of sodium silicate, to every 100 
tains, in Chili, where it feeds on earth worms, snails, and parts of which 10 parts of glycerin have been added, if it 
insects. It uses its long, large, and sharp nails to make is desired t6 impart to it a gloss. 
burrows, which are often very deep. In these it remains .. 4. I • 
concealed during the greater part of the day, and rarely ven- DRYER FOR OIL COLORS AND VARNISBEs.-Water, 100 
ures to wander to any great distance even by' night. It can 

.
parts ; gum lac, 12 parts; borax, 4 parts. 

359 
Botany oC the Ro(';ky m:o�ntaln�. 

Sir Joseph Hooker, a distinguished botanist of London, 
accompanied Dr. Hayden in the survey of Colorado and 
Utah. He has given in Nature some notes on the botany 
of the Ronky Mountains, which we copy. The section 
which he thus visited contained representatives of three very 
distinct American floras, each characteristic of immense 
areas of the continent. There are two temperate and two 

cold or mountain floras, namely, (1) a prairie 
flora derived from the eastward ; (2) a so
called desert and saline flora derived from 
the west ; (3) ' a sub-alpine, and (4) an alpine 
flora. Two of the principal American re
gions are in a broad sense humid ; one, that 
of the Atlantic coast, and which extends west 
to the Mississippi river, the other, that of the 
Pacific side, from the' Sierra Nevada to the 
Western Ocean, and two inland, that of the 
northern part of the continent, extending to 
the· polar regions, and that of the southern 
part, extending through New Mexico to the 
Cordillera of Mexico proper. The "-Qgetation 
of the middle latitudes of the continent re
solves itself into three principal meridional 
floras, incomparably more diverse than those 
presented by any similar meridians in the Old 
World, being, in fact, as far as the trees, 
shrubs, and many genera of herbaceous plants 
are concerned, absolutely distinct. These are 
the two humid and the dry intermediate re
gions above indicated. 

Each of these again is subdivisible into 
three, as follows : (1. )  The Atlantic slope 
plU8 Mississippi region, subdivisible into an 
Atlantic, a Mississippi valley, and an inter-
posed mountain region with a temperate and 
sub-alpine flora. (2.)  The Pacific slope, sub

divisible into a very humid cool forest-clad coast range ; the 
great hot, drier Californian valley, formed by the San Juan 
Mver flowiug to the north and the Sacral1'lento river flowing 
south, both into the Bay of San Francisco ;  and the SIerra 
Nevada, flora, temperate, sub-alpine, and alpine. (3. )  'l'he 
Rocky Mountain region, subdivisible into a prairie flora, a 
desert or .saline flora, a Rocky Mountain proper flora, tem· 
perate, sub-alpine, and alpine. 

The difference between the floras of the first and second 
of these regions is absolute ; not a pine or oak, maple, elm, 
plane, or birch of Eastern America extends to Western, and 
the genera of thirty to fifty species are confined to each. 

The Rocky Mountain region, though abun
dantly distinct from both, has a few ele
ments of the eastern region, and still more 
of the western. 

... . . .. 
m:a�netle Nickel. 

The magnetic properties of pure nickel 
have been lately investigated by M. Wild, 
of St. Petersburg, who procured a nickel 
magnet in the form of a flat pointed bar, 
made by Wharton, in Philadelphia. The 
results are as follows : 1. Pure nickel takes, 
as compared with the behavior of pure 
soft iron, a considerable quantity of per
manent magnetism ; but the maximum of 
this is only a half to a third of the perma
nent magnetism which may be acquired 
by hard steel. 2. The magnetism remain
ing in nickel after cessation of the mag
netizing force is less permanent than in 
well hardened steel ; the gradual loss of 
magnetism in course of time, both in warm
ing and cooling, is in nickel greater than 
in hard steel, even when, by repeated 
heating and cooling it has, like steel, been 
brought to a certain state of permanence. 
3. The temperature co-efficient of nickel 
magnets in the latter state is less than that 
of well hardened steel. 4. The temporary 
magnetism which pure nickel acquires is 
about double its permanent magnetic mo
ment, half of the temporary magnetism 
which hard steel can acquire, and a fourth 
of that which soft iron can acquire. In its 
magnetic behavior, nickel is thus through
out subordinate to steel and iron. 

... . ... 
Dangers , or Galvanizers' Waste. 

Pollution of , streams by mannfacturers' 
refuse has been assigned as the cause of 
more evils than can be fairly brought home 
to it. A new charge has been brought 
against it, not only of serious pecuniary 
waste, but also of great and increasing 
danger to life and property. It appears 

, that the galvanizers of the W olverhamp
ton district, England, are in the habit of discharging their 
waste acid into the sewers. The damage caused by this 
practice is almost incredible ; but it is clearly proved that 
the sewers themselves are being rapidly destroyed ; the irri
gation farms which dispose of the sewage are being ren
dered unproductive ; and, most serious of all, the boilers of 
the surrounding factories, which are fed from the neighbor
ing canals, are rapidly corroded.-Ironmonger. 
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NEW TRAPLESS WATEROLOSET. las seen in the telescope, and in seven days it will be on the farmers grow from 50 to 500 lbs. of leaf, and carry it off to 

Noxious gases issuing from defective closets and sewer- left, and around again in fifteen days at the right. a market. If they fail to sell it here they take it to others, 
age connections are an intolerable nuisance, productive of On December 1, Saturn comes to meridian at 6h. 20m. , and in the meantime the unfired leaf is spoiling fast by ex-
disease, and always inJuriOUS to health. and sets at 11h. 50m. P.M. On December 31, Saturn comes posure to the air. In India the planting, picking, and firing 

The watercloset illustrated in the accompanying engraving to the meridian at 4h. 2Sm. P.M. , and sets at 10h. P. M. are done more systematically, and consequently a better 
is designed so as to prevent effiux of these dangerous gases. Uranu II. quality of tea is produced. 
Fig. 1 represents a sectional view of it, by which its peculiar On December 1, Uranus rises at 10h. 37m. P.M. , and sets - , • I .. 
construction will be easily understood. R is a detachable at Oh. 7m. P.M. of the next day. On December 31, Uranus A Special Specific Gravity Apparatus. 

ring, which holds a porcelain non-corrosive valve seat ; 0, rises at Sh. 37m. P. M. , and sets at 10h. Sm. A.M. , of the next BY JAMES TAYLOR. 

thfl overflow ;  T, overflow trap ; W is a socket that can be day. 
closed with a cap or used as a connection with a washbasin Neptune. 

It is often desirable to ascertain approximately the specific 
gravity of a liquid in cases where the hydrometer and 
specific gravity bottle are not applicable, or would take up 
too much time. The following contrivance answers very 
well for this purpose, is very readily applied, even with 
tolerably small quantities of liquid, and easIly gives results 
correct to the first decimal place. 

waste ; V is a socket for ventilator. 
'l'he feature of novelty in this closet is the absence of a 

trap between the basin and the soil pipe. It is, however, 

doubly protected by the tight seating ball valve and the water 
seal left in the basin after flushing. The overflow is trapped, 
as shown in the cut, with a sufficient depth of seal to resist 
any ordinary preRsure, and mnch.more than ever takes place 
in properly ventilated pipes. The valve of thi:; " trapless " 
closet is regulated by a float, which makes it automatic and 
insures. an abundant flush when the closet is in use. Cis
terns and service boxes are unnecessary, but may be used as 
safeguards against tbe possible danger of fouling the service 
pipe when, from any cause, the head might fall below the 
closet level. The seat of the solid conical plunger is pro
tected from corrosion by a porcelain non-corrosiv:e coating, 
and the vent, V, relieves the soil pipe and overflow trap 
from any pressure of gas or foul air. This should always 
be provided in waterclosets, in addition to the ventilation se
cured by the soil pipe. This is a feature that . should enter 
into all good plumbing work. There is no complicated me
chanism about this closet ; it is strong, simple, and, we are 
informed, efficient and inexpensive. It is the invention of 
Mr. Jennings, the well known sanitary engineer, of England. 
Further information can be obtained at the Jennings' Sani
tary Depot, conducted by Mr. A. G. Myers, 94 Beekman 
St. ,  in this city. 

------�---.. �+f�.H'�. __ - ---------
ASTRONOMIOAL NOTES. 

OJISERYATORY OF VASSAR COLLEGE. 
The computations of the following notes, which are mere

ly approximate, have been made by students in the Astro
nomical Department of Vassar College. 

Position oC Planets Cor December, 1 8 '2''2'. 
Mercury. 

On December 1, Mercury rises at Sh. 9m. A.M. , and sets 
at 4h. 53m. P.M. On December 31, Mercury rises at Sh. 
37m. A. M., and sets at 6 P.M. 
. Mercury can probably be seen during the last week of 

December, after the sun has set, a few degrees north of the 
sunset point. 

Venus. 

On December 1, Venus rises at 10h. 45m. A.M. , and sets 
at 7h. 43m. P.M. On December 31, Venus rises at 10 A. M. , 
and sets at Sh. 23m. P. M. 

Venus will be very brilliant all through the month; it will 
pass very near the moon, according to the Nautical Almanac, 
as seen at Washington a little south of the moon's limb on 
December S. 

Venus will be at its greatest eastern elongation on Decem. 
bel' 11, but will be higher in altitude later in the month. 

Marll. 

Mars is conspicuous all through the month, but is becom
inl!,' smaller, and passes the meridian early in the evening. 

On December 1, Mars rises at lh. 10m. P.M. , and sets at 
Oh. 53m. of 'the next morning. On December 31, Mars rises 
at Oh. 20m. P.M. , and sets at 11h. 44m. P.M. 

Jupiter. 

Jupiter sets early and is so nearly in range with the sun 
that its satellites cannot be seen with ordinary glasses. 

On December 1 Jupiter sets at 6h. l�m. ,  and on the 31st 
at about 5 P.M. 

Saturn. 

Saturn, although it appears so pale and so small contrast
ed with the ruddiness of Mars and the brilliancy of Venus, 
is at present the planet of most interest to astronomers. 
The ring is so situated with regard to the sun and the earth 
that but little more than the edge is seen, but the numerous 
satellites which pass around Saturn, at different distances 
and at different inclinations, give great variety to the config
urations. Some of these satellites pass along the edge of 
the ring, going around in a few days, and others are weeks 
in their circuit and depart long distances from the central 
body. Titan, t'he largest, can .be well seen with an ordinary 
glass. It is now (November 16) on the right of the planet 

Neptune rises on December 1 at 2h. 4Sm. P.M. , comes to 
the meridian at 9h. 30m. , and sets the next morning at 4h. 
12m. On the 31st, Neptune rises at Oh. 49m. , and sets at 
2h. 11m. A. M. of the next day. 

New Use Cor Beet Molasses Beiulle. 

A promising new mode of producing cold has lately been 
described to the French Academy by M. Vincent. A short 
time ago he found that, by distilling the residue of molasses 
of beet, he could prepare large quantities of chlorhydrate, 
bromhydrate, and iodhydrat e of trimethylamine. He has 
now shown how it is easy to pass from this body to chloride 
of methyl, and he insists on the applications of which this 
latter compound is capable : At 33° below zero (C. ) it lique
fies, and nothing is easier than · to keep it liquid in sealed 
tubes. If it then be caused to evaporate-e.g. , by sending a 
current of air through the mass-a cooling is obtained which 
goes down to - 55°. Mercury immediately congeals in such 
a medium. This method of producing a very low tempera
ture is, moreover, a very cheap one. 

.. � . ,  . 
DORR'S ADJ'USTABLE HAT AND OOAT RAOK. 

We illustrate herewith an improved adjustable hat and 
coat rack, which may be constructed of either wood or 
metal and in a variety of styles. The hooks, it will be no
ted, slide upon parallel rods of polished metal, and can be 
placed either near together or far apart, 'as desired. The 
rods are secured in handsome brackets of either metal or 
wood. Fig. 1 represents the single rack ; Fig. 2 is an orna 

Fig. 1 .  

Fig. 2. 

Two straight pieces of glass tubing, 5 to 10 m.m. bore 
an d 250 m.m. long, are joined 
by caoutchouc tubing to two 
ends of a T-joint which have 
been bent so as to be parallel. 
The third end of the T-joint has 
a piece of caoutchouc tubing of 
convenient length slipped on, 
and this is stoppered by means 
of a bit of glass rod. Two 
small beakers, a rule, and any 
convenient stand arranged so as 
to hold the long tubes vertically, 
complete the apparatus. 

Its application is almost obvi
ous. On pouring a little distilled 

,) 

water into one beaker, and the liquid whose specific gravity 
is to be determined into the other, bringing the beakers 
under the two vertical tubes so as to immerse the ends of 
the latter in the respective liquids, and partially exh'msting 
above, the liquids will rise to heights depending on their 
relative densities. The plug is now inserted, the lengths 
of the liquid columns are measured, and the specific gravity 
required, is obtained by dividing the length of the water 
column by that of the other.-Ohemical New8. 

.. f . ' . 
NEW INVENTIONS. 

A new Gasket, patented by Cyrus S. Stoy, of Butler, Ind. , 
consists of two thin annular metallic plates, joined together 
at their inner edges, having a space between them for a coil 
of packing. In taking the joint apart, there being no pari 
of the elastic packing in contact with the face of the joint, 
it may be readily removed without injury, and may be used 
many years without renewing. 

A simple Wire Stretcher, the invention of D. A. Smith, 
of Marak, K. , consists of a forked casting having a squared 
upper end for receiving a wrench, and perforated ears for re
ceiving a nail that prevents the wire from unwinding after 
being tightened. 

An ingenious Automatic Toy Figure of a Man, invented 
by John Schwippl, of Brooklyn, N. Y. , performs somersaults 
in an amusing manner. A spring inside the body works a 
geared shaft, imparting a rotary motion to , the arms, which 
causes the body to roll over and over. 

Fig. 3 . 

An Iron Fence Post, patented by S. S. Crocker and Albert 
Wilcox, of Clarence, Iowa, has notches on the front edges 
of the upper part to receive the fence wires. In the bends 
and angles of the concave post are holes to receive the hook 
bolts by which the wires are locked together. By tighten, ing the nut of the bolts the wires are drawn into the hollow 
of the posts, so that they cannot change their position. This 
invention will be of great service to' farmers. 

mental form of metal rack ; and Fig. 3 has a wooden bracket 
in the fashionable Eastlake style. Ea0h rack may be easily 
taken to pieces for convenience in packing or shipping. 
The device is exceedingly strong and durable, and is a neat 
and handy substitute for the ordinary large and expensive 
stand. 

For further particulars relative to agencies, rights, etc. , 
address the Dorr Hat and Coat Rack Company, 542 Broad

Cellar Bottoms are generally" easily permeated by noxious 
gases exhaled from the earth, or crack from the pressure of 
gas beneath. To remedy this difficulty Tobias New, of New 
York city, has patented a vent for the gases. A narrow 
channel is constructed at the bottom of each cellar wall under 
the flooring, from which arises an escape pipe, and thence 
to the roof of the house. By means of this improvement cel
lars are freed from noxious gas and are rendered healthy. 

A neat Basket, invented by J. J. Cole, of Hillsdale, N. J. ,  
consists of a single piece o f  veneer or similar material cut so 
that when folded together at the ends it may be fastened at 
a single point, where a handle is also affixed. It will prove 
very convenient for carrying berries or small groceries. 

Abraham Morris, of New York city, has invented an im
proved Sofa Bedstead. A swinging seat section is hinged to 
the lounge frame and a head section is swiveled centrally to 
the swinging section, and connected at the upper rear corner 
by a strap with the head section of the lounge frame. The 
head section has a supporting front foot that fits into recesses 
of the lounge frame. It is a convenient article to have in 
the house. 

A new Water, Grain, and Earth Elevator, patented by Levi 
Gallaher, of Businessburg, 0. ,  has an endless chain of lifting way, Albany, N. Y. 

.. 4 .  I • buckets, which are connected together by open links, a lower 
The New Tea Region. drum having scoops affixed to it, and which supply the buck-

The tea trade is generally considered as being the exclusive ets of the chain with the material to be raised. The npper 
business of China and Japan, and tea from other countries drum has chutes so arranged as to register with the buckets 
is apt to be looked upon with suspicion as a spurious article. of the chain and guide the water to the receiver. It prom
Seventeen years ago the first tea plantations were established ises to be an invention of much advantage. 
in Assam, and the growth of tea in India was regarded merely 

I 
A new Gas Burner Regulator, patented by Eugene Ginss. 

as an experiment. The trade steadily increased until, from of Ne w York city, consists of a hollow cylinder screwed on 
1,300,000 lbs. of tea in lS61, the export from Calcutta ad- between the burner and gas fixture. Two conically bored 
vanced to 25,000,000 lbs. in lS75. The cause of the poor nipples are screwed into the bottom of the cylinder and com
quality of China teas of late years lies in hasty preparation, municate with the interior of the socket. These nipples 
with a view of bringing the teas early to market. 'Small direct the head of gas against the side of the cylinder, thus 
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arresting the solid particles� The passage of gas through 
the nipples, and its expansion in the cylinder modify the 
pressure so that a uniform iight is secured, blowing avoided, 
and gas economized. 

In a new Process for Tanning and Dyeing Leather, invented 
by Gonzalio De Cordova and H. N. David, of Brooklyn, and 
Morris Wise, of New York city, an extract of the leaves of 
the pimentQ or allspice tree are used. The tanning is rapid 
and a rich brown color is produced. 

Ira A. Paine. of New York city, the well known shooting 
expert, has patented a new glass ball for trap shooting. The 
ball is of the usual kind, but filled with feathers, so ' that 
when hit it will produce the same effect as when birds are 
struck by shot. It also enables a marksman to see the effect 
of his shot, the smoke having time to disappear before the 
feathers can possibly reach the ground. 

The ordinary Billiard Bridge in common use is deficient 
in many respects. To obviate these difficulties F. E. 
Doughty, of New York city, has patented a bridge by which 
the cue may be supported in any desired position above the 
bridge by merely turning the handle of the bridge. The 
bridge has a central vertically sliding and guided cue rest, 
that is raised or lowered by a pinion connected to the end of 
the bridge handle, and intermeshing with an interior rack of 
the sliding rest. 

Samuel H. Emanuel, of Gloucester, Mass. , has invented 
an improvement on his Combined Overalls and Jumper. 
The material forming the front of the garment is entire and 
without transverse seams. The back is divided across the 
waist and a flap is formed in the overalls, .  which is supported 
bv three elastic buttoned straps attached to the inner side of 
the jumper. A band sewed to the jumper over the waist 
gives it an appearance of a separate garment. This is a neat 
and desirable article of clothing for working men. 

An improved Watch-case Spring has been , invented by D. 
C. Voss, of New York city. It consi.sts of an ordinary spring, 
but with the hook end turning on a fixed rivet or pivot · of 
the spring, so that the hook end of the catch may be readily 
locklld to or released from a recess of the watCh case. The 
spring lasts longer and is more easily repaired than the old 
style. 

A Coffee Roa3ter, the invention of A. R. J. Langer, of 
Mount Olivet, Ky. , consists of a sheet iron cylinder with a 
shaft extending axially through it, upon which arms or rings 
are arranged radially at different poinfls. · These arms extend 
nearly to the inner ·surface of the cylinder, and serve to 
thoroughly stir the kernels of coffee as .the cylinder is ro
hted, so that the whole mass is equally: acted upon by the 
heat. 

• 

A Detachable Cuff, invented by E. K. Betts, of Lansing
burg, N. Y. , furnishes an ornamental and strong article of 
wear. It consists of a continuous back part, sectional inter
mediate layers, and front parts, and of a face strip that con
nects the intermediate, and front sections, and is extended 
over the end of the cuff and down at the back to form stays 
for ,��enforcing the . button holes at the points of greatest 
strahl. 

Another Cuif,-patented by the same inventor, is made with 
the back cut narrower than the other parts, so that the cuff 
may be sewed on both sides, and all the fullness will be taken 
up by the edges and a superior bead formed on both sides. 
The back extension is turned inward and thus strengthens 
the button holes. 

A Fence Post, the invention of G. W. Chandler and S. H. 
Ceering, of Moingona, Iowa, fits into a bell-shaped base ,of 
hard clay and is bolted at the bottom. The base is filled 
with earth to make it secure. It is- an inexpensive plan and 
makes a strong fence. 

A .Liquor Shaker and Strainer, invented by W. H. Trepus, 
of Chicago, Ill . ,  will be a great .convenience to bartenders. 
Inthe cover; with screws on the cup, is formed a strainer, 
covered with a close fitting cap. In the bottom of the cup 
are two small holes covered with a valve, the sfem of which 
passes through a hole in the bottom, fitted with a spring and 
ends in a knob. When the ingredients llre shaken up in the 
cup, the cap of the strainer is turned back, and by pressing 
the knob of the valve stem, air is admitted and the contents 
can be poured out. 

A Nursing Apparatus, invented by G. F. White, of Mid
dletown, is intended to prevent sore nipples . .  The mother's 
milk is drawn off by a simple device into a vacuum bulb, 
whence it is sucked by the infant while the milk is still 
warm. 

A new Window Shutter has been invented by W. S. 
Everett, of Hyde Park, Mass. , which provides for ventilation 
while a protection against the sun and storm. It can also be 
turned into an awning. It consists of an outer and inner 
shutter frame., the latter so hinged to thd upper end of lithe 
former as to' be thrown outward, while side wings close the 
the sides. The shutter slats have supplementary slats which 
are thrown up when the shutter is inclined, thus excluding 
the sun and admitting ventilation. It is a desirable im-
provement to a house. , 

, A  Broom Rllck invented by .I:l W. Sheldon, of New York 
<lity. has three rod-connected disks, the upper �aving notches, 
the middle one holes, and the lowest disk a beveled edge. 
It is easy to use and answers the purpose well. 

, An Evaporator, patented by J. M. Randolph, of Somerset. 
0., consists of an evaporating pan, extending around the top, 
sides, and bottom of a sliding firebox, whose main smokepipe 
passes the cleansing tub to heat up the liquid therein, prepa
ratory to its being let. into the pan. The firebox is open at 
the front through tl;te evaporator. . A second smokepipe reg-

isters with the fire through the evaporator. , It used up all the German Coal. 

heat of the fuel and is thus economicaL Hamburg has been the scene of a rather novel exhibition, 
In a new Hat Die, invented by R. , L. Goddard, of Palmer, that of German coal, which we are told, has eXcited much 

Mass. , the shell is provided witb holes in the tbp through interest among German patriots and commercial men. 
which steam is admitted. A cross bar is secured detachably The idea that Germany should endeavor to emancipate 
to its top by screws, the .ends of which overlap. The die is herself from the English market and produce her own coal 
kept from being drawn up too far by a flange formed around ,has, it appears, acquired a powerful hold upon the national 
its lower edges and which fits into a rabbet in the lower side imagination, and hence the ,promotion and development of , 
of the shell. It is a"convenient device. the German coal trade has come to be looked upon as a 

A new Grain Tally has been patented by Phillip Thomas, matter of patriotism. It is also alleged that Westphalian 
of North Huron, N. Y. To the forward end of the operating coal is superior in heating power to English, and Senator 
lever of the hopper is pivoted the upper end of a connecting Godeffroy, in his address on the occasion of the opening of 
rod, the lower end of which is pivoted to the forward part the exhibition, even made it appear that Germany is in 
of the bottom. To the forward edge of the hinged bottom possession of coal fields incomparably larger than any that 
is pivoted the middle part of a bar which passes through the England can show. The Westphalian coal basin alone, said 
guide keeper, attached to the upper part of the hopper. The M. Godeffroy, is capable of producing for seven centuries to 
measure cannot be removed without operating the register. come the same,quaittity ()f best C981 annnallythat all Eng
It is a simple and accurate device., land now yields, and beyond this, the basin is not yet fully 

A Bung Extractor, the invention of W. A. Wiley, of AIle- explored; and is IU'obably capable of matertal extension. 
gheny, Pa. , consists of a spindle carrying at its lower end a With all these supposed advantages Germany has not yet 
a wood screw. To the stand which supports the spindle a been able to beat England out of the field ,on her own 
forked lever is attached which draws the bung. It is easily ground. The city of Hamburg imported , in 1876 about 
and quickly operated. 1 ,500,000 tons of coal, of which about six sevenths were the 

An improved Spring Seat for wagons has been invented by produce of England; and only one seventh of home produc
L. J. Bazzoni, of Newburgh, N. Y. It consists iIi suspending tion. 
the bottom ' of the wagon bOdy from the reach bars of the 
seat, the bars being supported at their ends upon strings. 
The bottom and seat are thus elastically connected, and the 
driver is saved from shocks. 

A Wharf Lamp has been invented by L. L. Wilson and L. 
S. Reagle, of Centre Point, Iowa. A horizontal bent tube 
with stop cock extends from, the oil reservoir and is plugged, 
the sides being perforated for a short distance near the end. 
A wire gauze tube, containing an asbestos filling, surrounds 
this point. The asbestos wick is indestructible and is easily 
changed when dirty. 

Mr. James F. Callaway, of Louisville, Ky; has devised an 
improved Apparatus for Heating all Classes of Railway Pas
senger Cars by Steam, derived 'from the locomptive boiler. 
A steam pipe leads from the , dome of the locomotive and 
traverses the floor of the cars, the main pipe extending along 
the sides or middle of the vehicles, and branches leading 
laterally beneath each seat. Ingenious valves are arranged 
for allowing escape of water of condensation and controlling 
admission of the steam 

.. f e .  " 
Tests tor :VIsion. , " 

Dr. B. Joy Jeffries. 15 Ohestnut streei, Bosto.n , Mass. , is 
desirous of ascertaining what proportion of: people with 
normal eyes, that is, who do not wear glasses, for distant 
objects, and also of those who have their focus perfectly 
corrected for distant objects by glasses, are gifted with a 
visual power above what is ,now considered good average 
vision, called vision one. ' -

The followbig letters are 'selected as' ne'arest, in size to 
the test letters used ,by oculists alL over the world. The 
letterS should,be hU!lg up in 'a ' goOd'light ; and tho� of our 
readers who are able to. see' them distinCtiy, fUrthe� off than 

. 100 feet. 

F D a 
50 feet.' 40 feet 25 feet. 18 feet. 

the number of feet marked against each (which would be 
normal vision), are kindly requested by Dr. Jeffries to send 
him as above this informa,ti()n on a postal . card, simply stating 
which le�ters ,were read and, at what distance. From this he 
hopes to cOIllPilCf and, publish some i�portant �ata. 

Wooden Money. 
AdvocaLes of inconvertible paper currency may perhaps 

derive some .satisfaction and encouragement. from the fact 
that froni the reign of Henry I. down to the period of the es
tablishment of the Bank of England the legal tender money 
of England was fabricated out of wood. This in�trument 
was called an exchange tally, and by virtue of it the holder 
was entitled to receive from the Crown the value inscribed 
thereon. It really cousisted of one half of a four sided rod 
or staff, on which, when in its entire state, the sum it pur
ported to represent was carved in transverse notches, vary
ing in width for thousands, hundreds, scores, pounds, shil
lings, and pence. These signs were for the 'unlearned ; for 
the advantage of those who could read, the sum was written 
in ink on two opposite sides of the staff, and, finally, with a 
knife and mallet the staff itself was split in two l()ngitudi
nally. One half, called the tally or check, was given to the 
person for whose service it was intended ; the other half. 
called the counter tally, was laid up in safe keeping untilits 
corresponding tally should be brought in by the person who· 
had lasl given value for it. · Its intrinsic value was, of course, 
only that of the wood on which it was composed, but by re
presentation it denoted large sunis. It was a current token 
of real money, and s.erved actually to distribute it from man 
to man by this exchange. From this primitive tally was de
rived the Exchequer Bill, first introduced in 1696 by · Mr. 
Montague, the Chancellor of the Exchequer. The ' word 
" bill,'; too, was no doubt obtained froin the Norman French 
word, bille, which means a staff. Bank post bills and bills 
of exchange in our own day cam� from 'the same wooden 
base, and soldiers are said at this hour to be " billeted," be
cause formerly they tendered wooden ., billes " or tallies to 
the Victuallers upon whom they were quartered. In olden 
times officers of the army who were taken into the king's 
own pay were said to be put on the staff, that is, they were 
paid with exchequer tallies, or wooden money. 

.. I e  . ..  
& n  'Unknown Narcotic Plant. 

I am:, tempted to notice a plant that grows here of such 
strong narcotic powers that, in the hands of a skillful prac
titioner, it will produce coma of any intensity or duration, 
or even death itself when so intended. The knowledge of 
this plant is confined to a few families, who transmit the 
secret as an heirloom from generation to generation, and the 
heritage is highly prized, confirming it is thought the power 
of miracle workers and priests. For the plant is- in many 
ways used in aid of solemn imposture, superstition, and 
even crime. The power thus exercised is called '! wanga," 
a word that lDspires the African with awe and dread The 
wanga priest can throw into a death-like coma, and knowing 
the moment of returning consciousness, he will make a show 
of recalling to life. If a burglary is to be committed, he 
can, by means of his art, cast a deep sleep on all indoors ; 
and one may understand how he can attain other forbidden 
ends in the same way. An experienced botanist could not 
fail to discover this plant, which, as an anresthetic, would no 
doubt prove a valuable acquisition to medical science.
MoJO'!' R. Stuart, PO'!'t au Prince. 

• If • • • 
Bullet Making'. 

The manufacture of bullets is not so simple as it used to 
be. At Woolwich, England, the melted metal is poured 
iIJ.to a receiver, and as soon as it solidifies, but before it is 
cold, it. is :(orced by hydraulic pressure through cylindrical 
holes in the form of long strings. This process is to pre
vent the formation of air bubbles in the bullet, which would 
cause it, when fired. to· swerve from its course. The leaden 
strings are thence carried to the bullet moulding 'depart
ment, where they are cut into lengths and roughed ; tlien 
shaped in one machine, and finished in another. They have 
now to bE! plugged. These plugs were formerly made of 
wood, but are .now prepared from a special powder; which 
solidifies after'being pressed into forni.-lronmonger. 

... f e  • •  
INK stains in. cotton or linen can be removed by wash

ing in salt . and .w'ater. This shOuld be done before the 
f",bric, is washed with soap. 
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New AgrleaItural Inventions. proclivities of even the (most .conscienceles!l of conductors. cnemical composition, but differ in color. German amber 

A new Butter Mould has been devised by Mr. Augustus Those of our readers who may desire further information is found only of light colors-yellow, white, and pink
W. Faris, of Red Sulphur Springs', West Va. ,  which presses concerning any of the above described inventions, can ob- while Roumanian amber ia red, pink, brown, blue, green, 
out the milk and water from the butter and forms it into tain the same by communicating with the inventors at the and black. These colors are frequently found mixed in a 
neat packages of uniform size, so that it .can readily be addresses named. sirigle piece, and we also have lumps with silver colored 
stowed in boxes for transportation, and for the retailer. _ , . I .. veins and gold specks. On account of this variety of colors, 

Mr. Philip Leitz, of Baton Rouge, La., has patented a A New- Dyel!lt uft" from Anthraeene. the Roumanian amber is highly esteemed, and darker and 
Machine for Cutting Sugar Cane, or Corn, Cotton Stalks, and A mixture of glycerin and concentrated sulphuric acid re o more beautiful pieces are more costly than yellow amber, 
Stubble. As the apparatus is drawn forward, upper knives acts upon the dyestuffs derived from anthracene and produces especially as they are more rare. 
first meet the cane and cut off the tops, and then a lower new compounds, which likewise possess coloring properties. ... q • I .. 

set of knives cut off the bottoms. 'fhese knives may be ad- As yet only alizarine and mono-nitro-alizarine have been The Flight oC Partridges. 

justed to work higher or lower, with reference to the ground. tested in this respect. By heating a mixture of 1 part of To the Editor of the SCientific American : 
The new features consist maiuly in the mechanical construc- alizarine paste, 2 parts of white glycerin, and 2 parts Bul- Why is it that a covey of partridges cannot fly across the 
tion. phuric acid of 660 R, the liquid becomes rapidly dark brown, Mississippi river? At this point the river, during low water, 

A novel Ditching Machine, devised by Mr. Peter N. Fow- and a large quantity of gas is evolved containing sulphurous is 1,200 yards wide, and 50t feet above tide water. I have 
ler, of Smith's MilIs, Ky. , embodies seven new devices. In acid and Itcroleine. The temperature is kept for some time seen whole covey'" go down into the water at 600 yards ; 
rear of n e machine is a large wheel having a wide smooth- at 2000 C. (3920 Fah. ), in order to accomplish a perfect con- though in hunting I have seen single birds go nearly as far 
faced rim. Around this passes an endless chain of buckets version of all the alizarine. It is then allowed to cool, the to windward, until they rose to the height of 40 feet, and 
formed of sharp edged steel bars. As these begin to rise at I product poured in a large quantity of water and filtered. then follow the wind to cover. A covey started from imme
the lower side of the wheel, the soil within them is separated The dark yeIlow, insoluble residue is washed several times diately below Natchez, Miss. (an altitude of 260 feet) to fly 
from the ground by the edge of the plate, which retains the with hot water, then taken up cold by a mixture of equal across the river (at that poin:t the river is 1,000 yards wide). 
material in the buckets as they pass upward. parts alcohol and water, in which the new dyestuffs dissolve. They came " like shot, " almost describing a " bee line " from 

Mr. John J. Smith, of Unionville, Mo. , has patented a The shades of red and pink which they yield in dyeing are the altitude to the bed. They were unable to perch, and 
new Sulky Harrow, which adapts itself to the surface of the more yellowish than those of alizarine, the violets are more what were rlot killed by striking the houses, were picked up 
ground, however uneven said surface may be. Its parts may bluish, and the browns more reddish, while the blacks are exhausted (October, 1871). They hatch here during May. 
be separately or simultaneously raised from the ground in also finer than with alizarine. With ammonia and carbonate Frequently the nests are broken up in April ;  they then con
passing from place to place or to clear obstructions. of soda it yields an orange-red solution, while alizarine with tinue to lay and hatch and bring their broods out during 

A new Grain Separator for Thrashing Machines, invented alkali dyes purple. If alcohol is added to these solutions August. In the case cited at Natchez, Miss. , they were old 
by Mr. James M. H. F. Shepler,has an improved straw carrier they become dicroitic, namely, in transmitted light red and birds, or rather of the May brood. I have seen coveys, dur
by which all the grain that passes over or through the sepa- by reflected light green. It reacts toward alum the same as ing the first quarter, fly from drift pile to drift pile, and ac
rator is saved and returned to the grain elevator of the alizarine, and also resembles it in its other physical proper complish their migrations in that manner. Drift does not 
thrasher. Another device prevents the choking of the riddle ties, such as its reaction toward soap, acid liquids, chlorine, generally run in the Mississippi river, only from November 
and keeps the same perfectly clean around and below the etc. With like treatment the mono-nitro-alizaline produces to June. Their migra�ions are always westward. 
stacker. peculiar results. On treating the washing water with caus- Bartlett's Bayou, La. C. F. S. 

Mr. John F. F. Porter, of Booneville, Miss. , has patented tic soda, a dark indigo blue precipitate is thrown down, _ , • I .. .  
a new Fastener for Colters and Plow Standards. It may be which is reduced by tin salt and caustic soda solution to a T el!ltlng Wool by Entomological Knowledge. 

applied to any kind of a plow, is not liable to break or get pink liquid, which becomes covered with a greenish blue A practical example of the value of a knowledge of ento
out of order, and holds the colter or standard firmly in place. lustre. The precipitate collected upon the filter consists of mo!ogy in connection with commercial transactions is afford
The colter may be raised or lowered as deAired. two different substances, which may be eai3ily separated by ed by M. Viret's suggestion in the Journal ile l' Agriculture, 

Mr. Royal W. Barnard, of Fayette, Iowa, has devised a a cold mixture of alcohol and water. The substance, easily of It simple method of detecting the admixture of inferior 
' new Butter Worker. It is made in the shape of It foot, one soluble in this, dyes violet with alum mordants, bluish-black foreign wools with fleeces purporting to be of superior qual
portion of which is made flat for packing, and the other with strong iron mordant and a mixture of iron and alumina, ity. In certain cases the identification of wool is easy, Rus
portion has flanged edges to scrape down the butter from the and bluish grey with weak iron mordant. 'l'he other and sian and Buenos Ayres wool, for example, being readily dis
sides of the tank, and also to ' prevent the grinding of the less soluble substance dyes quite a fine black, a . grey violet, tinguished from all others by the presence in the fleece of 
grain of the butter by not permitting washing or rubbing of and instead of red a pink, and for brown � catechu brown wild oats in the one in�tance and a peculiar variety of smaIl 
the same. without any red admixture. Both dyes resist soap well, thistle in the other. But in German, Spanish, Australian, 

- I . ,  .. chlorine not so well, and are destroyed by strong acids. and Morocco wools no such test is applicable. To distinguish 
New Mechanical Inventlonl!l. Dyestuffs of the anthracene series are known already which between these, M. Viret recommerds us to have recourse to 

Messrs. Nimrod Go�der and Bernard Lavin, of Kansas- produce a violet with alum mordant. One of these is ob- entomology. The fleeces from each of these countries will 
vilIe, Wis. , have devised an improved Machine for Punch. tained by the action of ammonia upon anthrapurpurine in be found to contain coleopterous insects peculiar to it, and 
ing and Shearing, which enables cold punching, shearing, closed vessels, and has been found by Perkin in crude ali- by an examination of these the real source of a wool in fleece 
and similar work to be conveniently and efficiently per- zarine. It seems to be identical with the purpuramid of may be indisputably determined by whatever name a dis
formed. The new feature resides in the combination of a Stenhouse. The other was put into the market_about ayeal' honest stapler may have placed it on the market. 
vertically guided and interchangeable tool with a pivoted ago by Gauhe & Co. , of Barmen, under the name of " anthra- 4 4 U .. 
actuating cam lever, and interchangeable equalizing plate violet," but possesses no special interest from an Industrial BLACK FINISH FOR BRASS. -Optical and philosophical 
acting on the top of the tool and with a pivoted spring en- point of view. According to N. Potier's investigations (Soc. instruments made in France often have all their brass sur
gaging the lOwer part of the tool. Bj retracting the spring 100. " ile  Rouen, Sept. and Oct. , 1876), this anthraviolet dyes faces of a fine dead black color, very permanent and difficult 
the tool may be easily changed. uneven and with difficulty, and the colors produced do not to imitat�. The foIlowing, obtained from a foreign source, 

An Improved Rock1)riII has been invented by Mr. W. withstand either soap or chlorine is the process used by the French artisans : Make a strQng so� 
W. Gaines, of AuSable Forks, N. Y. Ordinarily the serpen- A dyestuff which yields a series of colors similar to those lution of nitrate of silver in one dish and of nitrate of cop
tine groove which gives motion to the slide valve in these given by Campeachy wood, and which can replace them, per in another. Mix the two together and plunge the brass 
machines is formed of a single segment of a cylinder made specially by the very fugitive steam dyes, would be of spec- into it. Remove and heat the brass evenly until the required 
of hardened steel. In the present instance it is made of two ial interest. Both of the dyes obtained from nitro-alizarine degree .of dead blackness is obtained. 
separate pieces of metal. This is " claimed to obviate the by the.  author seem to satisfy these conditions. As regards ... , • I .. 
danger of the segments cracking. and ' admits of their easy the constitution of these substances, the author thinks that " Is THIS a foreign country?" asks an American journal. 
removal from the piston head when they wear out. in their production the molecule of glycerin takes part in the " Russian leather is made in Connecticut, Bordeaux wine is 

A new Car Coupling, devised by Mr. Christmas P. Byrd, reaction, and therefor� they may perhaps be regarded as manufactured in California, French lace is woven in New 
of North Cambridge, Mass. , has a releasing lever which ex glycerides. He reserves to himself the right to subject the York, Italian marble is dug in KentUCky, MarseiIIes linen 
tends down tol the drawhead and throws back, by the con� other dyestuffs of the 'anthracene series, such as purpurine, is produced in Massachusetts, English cassimere is made in 
cussion of the latter, trigger mechanism so as to release a isopurpurine, etc. , as weIl as the non-dyeing members of the New Hampshire, Parian art work comes from a shop � 
sliding pin and drop the coupling pin into the drawhead series, anthrachinone and nitro-anthrachinone, to the same Boston, Spanish mackerel are caught on the New Jersey 
and link for coupling. The coupling link is held in the re- treatment.-Bulletin SolJiite Ohimique. coast, and Havana cigars are roIled out by the milIion in 
quired position for entering the opposite drawhead by a ., • •  I .. Chicago. " 
crank screw and head adjusted from below the drawhead. Polsou in the Oven. -----___ ' ... HI_ .. ------

A curious and novel device is a new system of Buoyant Sixty-six persons living in the neighborhood of the Parc A MODE of producing tissues printed in relief, imitating 
Propeller Wheels for Vessels invented by Mr. Laurence Monceau, Paris, were almost simultaneously seized with gold, silver, and silk embroidery, has been patented by M. 
Brown, of Chatham, New Brunswick. A number of airtight symptoms of. lead poisoning. The attention of 8 sanitary Coffin, in France. The pattern is printed on satin by means 
polygonal drums are arranged to turn in bearings on a sup- association was directed to the epidemic and a long investi- of engraved plates and with gilders' fatty .mordant, and, af
porting frame, upon which frame the saloons, etc. , are erec gation . was · then undertaken as to the cause of so many terwards, the fine parts of the design are printed with the 
ted. By suitable machinery these drums are revolved disasters. The wa.ter, wine, and groceries used by the suf- same vehicle with the addition of gold or silver in powder. 
and ca�se the propulsion of the entire structure, on the ferers were found to be unimpeachable. It was discovered _ I • , .. 
principle of an airtight flollt or box' which, when upset or however that, with two exceptions, all the patients had THE quantity of herring& caught this year on the Danish 
turned, wiII change position and move over to the side bought their bread from the same baker, and as to the two coasts is said to be enormous, and it is hoped that these fish, 
towards which it falls. exceptions they had unwittingly consumed bread in an eat- which suddenly deserted the Danish waters about three hun-

Mr. Ezekiel Delano, of Greenwich, Conn. , has devised a ing house which was supplied by this baker. The baker dred years ago, after having for centuries represented the 
new Addressing Machine, wherein devices are embodied for himself and his assistants were more severely poisoned than chief source of revenue to the country, may now again di
addressing papers and packages rapidly without the sticking the majority of their customers. This led to an examination rect their migrations to the Danish coast. 
of the label strip so as to clog the machine, and also for reo. of the stove, and the places that would come in contact with .. • • • •  .. 
moving the papers or wrappers. The construction is very the outside of the bread, and it was then finaIly revealed that· THE Atlantic Month.ly does honor to one of Its old con
ingenious and well calculated to save time and labor. the baker burnt wood brought from old houses recently de- tributors by issuing a life-size likeness of the Quaker poet, 

Mr. Henry D. Rodgers, of New York city, is  the inventor stroyed. It had constituted the wainscoating of the house John Greenleaf Whittier, in . commemoration of the anni 
of the latest machine for making car conductors honest. It and was covered �ith' sev�ral layers of paint, which the versary of the poet's seventieth birthday. The lithograph 
is a Fare Register, shaped something like a large watch and heat converted into pulverized oxide of lead, and which was executed by Mr. J. E. Baker and is in the highest 
containing a bell and a moving strip of paper, which last naturally adhered to the moist surface of the loaves. In style of the art. It can be obtained from the publishers, H. 
passes from one spool upon another. On the paper are consequence of tbis discovery a regulation has been issued O.  Houghton & Co. , Boston, on remitting the . price, $1 .00. 
marked numbers indicating the number of fares received, by the Prefecture of Police forbidding bakers to hoat their • 4 . . .. 
each number being greater than that preceding by the sum ovens with wood derived from old houses. THE depositors in the savings banks of New York city 
of one fare. When the conductor pushes down a follower, ., • • •  ... are mostly poor working people, who are aIlowed five per . 
the bell is sounded and the paper moved to th.'l" second spooll Bonm&ntan Amber� cent interest ; but they are required to deliver up a little 
At the same time one of the numbers marked on it is per- One of the natural prOducts of the Danubian Prlncipali- more than half of their interest money in the shape of per-
forated by a needle. The last number found punctured re- ties is amber, which, however; differs totally from the Ger- Bonal taxes to the extravagant Tammany Ring who run the 
presents the total of fares taken. The.device is of exception- man product found on the shores of the Baltic Sea. Both city government, and have run up the annual personal tax, 
al ingenuity, and is weIl calculated to check the· thieving are the fossil resins of antediluvian trees; and agree ' in on: savings bank deposits, to 2. 65 per cent. 
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The Oharge for Insertion under th'is head is One Dollar 
a line for each insertion. 
Magic Lantern. and Stereopticons of all prices. Views 

illustrating every subject for.public exhibitions. Protl
table business for a man with a small capital. Also lan
terns for college and home amusement. 74 page cata
logue free. McAllister Mf. Optician, 49 Nassau St., N. Y.  

For Sale .·-The Patent of a new Water Elevator. Ad-
dress P .0 .Box 470, N.Y.city. I Who sells Hardy's Reclining Chair? Address 
Drawer E . ,  Johnstown, Pa. 

A German gentleman, of large experience, speaking 
the modern languages fluently, wishes �to represent one 
or two best American tlrms at the Paris Exhibition. Ad
dress L. B. 1,000, Youngstown, O. 

"Our Pet" Scroll Saw, Lathe, Anvil,Vise, Drill, and 
Grinder, $10 ;  with tools and extras, $12. W.X.Stevens, 
East Brooktleld, Mass. 

Lansdell & Leng's,Lever and Cam Gate Valves. Cheap
est and best. Leng & Ogdeu, 212 Pearl St . ,  N.Y. 

More than twelve thousand crank shafts made by I is constant circnlation. You can put the pipe as far its tarnishing? A. Mix equal quantities of Canada 
Chester Steel Castings Co . now running; 8 years constant down as you please by arrang!I!g the discharge as indi' balsam 'with very clear spirits of turpentine until the 
use prove them stronger and more durable than wrought cated. whole is of the consistence of ordinary varnish. Ap-
iron

: 
See advertisement. �ag

.
e 366. 

(1S) R. R. R. asks : How is the Atlantic ply in the usual
. 
way. 

Diamond Planers. J. DlckIllson, 64 Nassau St. , N. Y. cable repaired when broken in mid ocean, and how do (24) W. G. asks for (1) a recipe for gilding 
Safety Linen Hose for factories, hotels, and stores, at they find the place where the break occurs? A. The I brass by dipping in acids? A. The gold bath is com

lowest rates. Greene, Tweed & Co., 18 Park Place, N.Y. calculation is based on the principle that a current of ; posed of distilled water, 17 pints ; pyrophosphate of 
electricity, having two or more courses open to it, will 

I 
soda, 28 ozs. ; hydrocyanic acid of y,; prussic acid, It of 

divide itself; and the current on each conrse will be in an oz . ;  crystallized perchloride of gold, � oz. The py
exact proportion to the resistance of that course as roph'lsphate is dissolved in 16 pints of water, heated, 
compared with the others. When the cable is laid, the filtered, and cooled. The filtered solution of the gold 
resistance of the entire length is measured, and from chloride is added, and then the hydrocyanic acid,when 
this is cabulated the average resistance per mile. Now the whole is raised nearly to the bo;ling point for use. 
if a break occurs, the current will escape through the Before entering the bath the articles should be passed 
water, and the resistance of the cable will be again through a solution of water 2l gallons; nitrate of bi
measnred and compared with its previous resistance; noxide of mercury, 1 oz. ; sulphuric acid, ! oz. 2. And 
this gives the fignres of a proportion from which U,e for the best lye in which to soak brass articles before 
distance, in miles, is calculated; this calculation is dipping? A. Cans tic potash dissolved in 10 times its 
made at NewfonDdland, and at " Heart's Content, " weight of water. 

(1) J. H. asks : Can you give us a rule to 
measure the height of a tree or other standing object 
near enough for practical pnrposes? A. Place a small 
mirror in a level position on the ground, at a little dis
tance from the tree, and then step backward until yon 
see the top of the tree reflected in the center of the 
mirror. Height of tree = 

Your height X distance of tree from mirror. 
Your distance from mirror. 

and a mean of the two results is taken. Two vessels (25) M V asks for a process of nickel fur:';lished with grapples sail over the place indicated plating wit�out
'
a battery? A. lB.to the plating vessel nn�1 U;� t�? e�ds are found, when they are drawn np place a concentrated solution of zinc chloride. Dilute (2) F. C. H. says : 1. I have a boiler that an we sp Ice . it with from 1 to 2 volumes of water and heat to boil-

has 22 square feet of heating snrface, contains 20 gal-
Applicable as are the Varnishes and Japans of Hyatt Ions water up to water gange, will evaporate 20 gallons 

... Co., and successful as they ar� with the. artisan �nd I of water per honr, with ordinary firing. What horse 
manufacturer In coach, car, carflage, furmture, sewmg power is it? A. As we have frequently explained there 
mach.ines, organs: and geueral machinery, in wood� iron is no standard for measuring the power of the boiler and tm, their use IS recommended by them � theU' col- . . ' 

r ·th purity and durability. Send for 'dll-cular and that IS generally accepted. 2. I have seen men workmg 

(14) S. H. K. says : I have found a vege ing. Redissolve any precipitate with a few drops of 
table color for the hair which makes a very natural hydrochloric acid. As mnch powdered "inc as can be 
brown or black. As I have it, it is not a fast color. taken on the point of a knife is then thrown in. Add 
When applied to the hair it can be washed off, bnt will , nickel salt (chloride or sulphate) nntil the liqnid is dis
not rub off. What can be combined with it to make it I tinctly green. Then pnt in the articles previonsly well 
a fast color, or what could be applied to the hair, after cleaned with some zinc fragments. Boil for 15 minntes 
the color is on, to set it? A. This can only be deter- when the nickel coating is finishrd. �riC:'

list. Office 246 Grand �t. ,  N. Y. in a fonndry pass their finger through the melted iron 
For Sale, Exchange, or To Let.-Large Factory, with 

engine complete . Address P . O  .Box 470, N. Y . city . 
Root Blowers, No. 1, 2, and 4; also a No. 5 Sturtevant 

Blower-all suitable for cupola or forges-and a No. 6 
Hot Blast Heater, in perfect order, at very low prices .  
Address Hill, Clarke & Co . ,  Boston, Mass. 

Bishop Stave·Sawing Machine for light work. Novelty 
Iron Works, Dubuque, Iowa, sole manufacturers . It 
makes the best stave, uses less timber, cuts with the 
grain, and makes 6,000 to 9,000 per day. We also build 
Barrel Machinery for " Slack WQrk," Gauge Lathes, etc. 
Send us your address for circulars . 

Manufacturers of Lock Nnts will please send price 
and description to Box 23, West Troy, N.Y. 

Wanted.-Light Second-hand T iron to lay lX( miles 
track. Send prices to Potsdam (N. Y.)  Lumber Co . 

The $5 Rifle advertised in this issne by Messrs. Turner 
& Ross, well "known and reliable dealers, is reany a great 
bargain, and it is sold for a great deal less' than its ac
tual cost. They fill orders promptly. 

Wanted-Blowing Engine, large air, small steam cylin
der.  Address.Vacuum Oil Co . ,  Rochester, N. Y. 

Noise·Qnieting Nozzles for Locomotives, Steamboats, 
etc. T . Shaw, 915 Ridge Ave . ,  Philadelphia, Pa. 

Organ Blowing Hydraulic Engines; best and cheap
est. Roosevelt, 40 W. l8th St . ,  N. Y. 

For New IIlnstrated Catalogue of Foot Lathes, Scroll 
Saws, Small Steam Engines and Amatenr's Tools, send 
stamp to Chase & Woodman, Newark, N. J.  

Shaw'S Mercury Gauges, U. S. Standard of Pressure. 
915 Ridge Ave . ,  Philadelphia, Pa. 

Shop Stoves. Crawford & McCrimmon, Brazil, Ind. 
Bolt Forging Mach. & Power Hammers a specialty. 

Send for circulars . Forsalth & Co . ,  Manchester, N. H. 
For Town & Village nse, Comb'dHand Fire Engine & 

Hose Carriage, $350. Forsaith & CoeManchester, N. H.  
BeEtt-and Cheapest Wagon Tire Upsetter, only $12. 

Circular' free . Fl. W. Seaman & Co . ,  Millport, N .  Y. 
John T. Noye & Son, Buffalo, N. Y., are Manufactnr

ers 0f BUrr Mill Stones and Flour Mill Machinery of all 
kinds, and dealers in Dnfour & Co. 's Bolting Cloth. 
Send for large illustrated catalogue .  

Power & Foot Presses, Ferracute Co., Bridgeton, N .  J. 
Solid Emery Vnlcanite Wheels-The Solid Original 

Emery Wheel - other kinds imitations and inferior. 
Caution.-Our name Is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
'rhe best is the cheapest. New York Belting and Pack
Ing Company, 37 and 38 Park Row, N. Y. 

Steel Castings from one lb. to five thousand Ibs. In
valuable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co .. Pittsburgh, Pa. 

For Best Presses, Dies, and Fruit Can Tools, Bliss & 
Williams, cor. of Plymouth and Jay S � 1., Brooklyn, N.Y. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for POlishill6 and Buffing metals. 
E. Lyon & Co . , 470 Grand St., N. Y. 

For the best Gate Valves of all kinds, apply to D. 
Kennedy & Co . ,  88 John St . ,  N. Y .  

Boulter's Snperior Muffies, Assayers and Cupellers 
Portable Furnaces, Slides, Tile, Fire Brick and Fire Clay 
for sale . 1,609 North St . ,  Philadelphia, Pa. 

" Little All Right," the smallest and most perfect Re
volver in the world. Radically new both in principle and 
operation. Send for circular. All Right Firearm's Co., 
Lawrence, Mass., U . S .A. 

For Solid Wronght Iron Beams, etc., see advertise
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

as it ran from the cupola without receiving any burn 
whatever. Can you explain the phIlosophy of this ex
periment? A. The moisture on the skin is converted 
into vapor, which forms a protective covering. 3. How 
can the ordinary bars of cast iron (pig iron) be broken 
so as to be melted in a crucible or small cupola? How 
are very heavy mailses of cast iron broken, snch as 
cannons, heavy machinery, etc..  to be remelted ? A. 
Cast iron can be broken with blows from a heavy ham
mer. Dynamite has sometlmes been used for large 
masses. 

mined by experiment. You may try solution of chlor- (26) J. B. U. asks for a rule for calculating 
ide. of tin, tannin, snmac decoction, ac�tate of iron, the number of bricks that it will take to construct a and alumin.a, cre�m of tartar, etc., applIed before or wall? A. Allow 7!1J bricks per square foot to every 4 
after, or mIxed WIth the dyestuff. inches of thickness of wall. Thns a 14 inch thick wall 

(15) W. J. C. says : I have a telegraph line t will require 26X( bricks per sqnare foot. 
mile long, stovepipe wire, with ground plates 30x36 inch- (27) P. S. asks for the proper composition es; one in a well and the other buried in moist earth 
with its upper edge flush with the snrface. How many of fusible plugs, attached to crown sheets of steam 
cells gravity, 4!1i x 4!1J inches, will give a fair sonnd, boilers. Working pressure 70 Ibs. per square inch. A. 
using two common office sonnders ? A.Your ground con- Eqnal. parts of antimony, tin, and bIsmuth, melted and 
nection is not snfficient, and will require abont ten cnp well mixed, make a very good safety plug. The melt

(S) J. A. M. asks : What is the method of cells, nnless the magnet wire on your sounders is very ing point of this proportion is about 300° Fah. ,  and 
flne. Connect your ground wire at each end with the this is about the temperature of steam at 70 Ibs. per 
gas or water pipes. square inch. If you wish to carry a higher pressnre, in

setting the valves of the Corliss engine. mld regulating 
the cut-off? A. Advance the eccentric · until the valve 
has the proper lead, and theu adjust the tripping ar-
rangement by trial. • 

(4) A. W. asks : What is the best thing for 
making a person grow? A. Good food and good 
habits. 

(5) L. M. C. asks : 1. What is steam pack 
ing? How is it constructed and used in the pistons of 
steam engines ? A. It ordinarily consists of metallic 
rings, which are set ont by the pressure of steam. 2. 
What course would you advise a yonng man twenty 
years of age to pursue in order to learn to be a compe
tent steam engineer? A. He should pursue a course of 
instrnction such as is given in our best techmcal 
schools. 

crease .the proportion of tin. 
(16) L. H. McF. says : I have seen bottles 

of oil and phosphorus prepared in snch a way that (28) J. T. asks for a durable black ink to 
when the cork is removed, admitting air, the contents be made with nutgalls and copperas? A. Bruise 12 

of the bottle become luminous. Please inform me lbs. Aleppo nutgalls, boil in 6 gallons of soft water for 1 

what kind of oil and phosphorus, and how to incorpor- honr, adding water to replace that evaporated. Strain 
ate them to use ? A. Heat the oil (olive oil) to about and boil the galls again in 4 gallons of water for !1J hour; 
the temperatnre of boiling water (212° Fah.) and drop strain and boil with 2!1J gallons more water. Strain 
in the phosphorus in small pellets. Ordinary stick phos and mix the liquors. Add 4).2 Ibs. coarsely powdered 
phorus is used-it dissolves in the hot oil. copperas and 4 lbs. gum arabic in small pieces. Agi

tate until dissolved and filter through hair sieve. This 
(17) M. R. asks : What fulminating mate- will give about 12 gallons of fine dnrable ink. 

rial is nsed in small cartridges ? A. Th? fulminate of (29) J R. M. Jr. asks how old and sil-mercury is generally nsed. To prepare It, 1 oz. of mer- . " g 
cury is dissolved by a gentle heat in 8X( measnred ozs. ver bronze powders are made? A. Gold bronze pow� 
of nitric acid (of specific gravity 1 '4) and the solution I der is made by melting tcgether in a crucible over a 

is ponred into 10 measured ozs. of alcohol (specific ! c1�ar fir� equal parts of sulphur and white oxide Of
. 
tin. 

(6) J. W. S. asks : 1. How much advan- gravity '830) ' action soon ensues with the evolution of i StIr untIl they become a yellow flaky powder. SlIver 
tage has the best automatic governor cut-off engines copions white fumes and the fulminate i3 deposited in i bronze powder is made by melting together 2 Ibs. each 
over the best throttlmg engines ?  A. Yon will find white crystalline grains, which are washed with cold of tin and bismuth, alld adding 1 lb. of· quicksilver. 
some notes on the subject on p. 321, vol. 30, of the water, and dried at. a gentle heat. It explodes at a Pound all together into a powder. 
SCIENTIFIO AMERICAN. 2. Is a valve which cuts off and 1 admits the steam better than two valves for doing the temperature of 390° Fah. by friction, percussion, and (SO) C. W. P. asks how to granu ate cop-
same, one riding on the back of the other? A. Gener- by contact with strong acids. For percnss ion caps and per in fine grain? A. Ladle the refined copper from the 
ally the clearance will be somewhat less in the case of cartridge a little chlorate of pota.h, or more commonly fnrnace into cold water. 
the former arrangement, and there will be less mech- niter, is added to the fulminate. (S1)� M. G. L. asks : How can I harden a 
anism and fewerwearing parts .  (18) 1. F. D. asks : What metal will heat wooden. pulley ? A .  Boil for about 8 minutes i n  olive 

(7) P. G. asks : Is there any tool giving the and cool the quickes�? A. Pure cobalt, nickel and iron oiland allow it to dry. 
. . . " have the lowest s"eclfic heats. (S2) E G k (1) f '1  b exact length of & CIrcle, III drawmg that cIrcle . Would W'II . t . 1 . 'ro ? A . . as s or a Sl ver ronze pow · 

h t I b f t· 1 ? A W do ot 1 ammoma ac corroSIve y on copper or 1 n . 
d A U It t th 1 h f b' th d t' snc a 00 e 0 a�y prac lOa use • e n On copper, yes;  on iron, no. er? . ... ue oge er oz. eac 0 Ismu an m, 

kno�
f 

o� an
l
y sn�h �nstrnment. It wonld be of some 

I 
Will a fluid continue to increase in pressure if con- then add 1 oz . quicksilver, cool and powder. 2. How 

use 1 SImp e an c eap. fined in a vessel and kept at a degree or two above the can I make blue bronze on copper? A.Clean the metal. 
(8) T. J. R. asks : 1 . Would it not he a bet- , boEing point? A. Tie pressure will remain constant polish, and cover the surface with a fiuid obtained by 

ter plan if, in reducing the area of grate bars in burning as long as a uniform temperature is maintained. dissolving vermilion in a warm solntion of soda, to 
which some cinstie potash has been added. screenings with a blower, instead of bricking up the (19) J. R. S. says : In order to remove sul- . 

sides of the f�rI:ace t� rednce .the center ?ver the
. 
grate phurous acid from an aqneous solntion of gum, I find (SS) F. T. C . . asks : What is the so-called 

bars? A. ThIS 1d�a IS practIcally carfled out m the nothing available bnt carbo baryta, whicD. is expensive. ' flash " used for coloring spirits ?  A. It cOIlsists of 
dead �Iates or cokmg pla.tes that are u.ually fitted. 2. What is thc cheapest method of remC'ving the snlphur- burnt sugar caramel, to which is added enough capsi. 
What I� the rule for findmg the flow of �tea ,<l throu�h ous acid from the solntion? A. Use marble dnst, as cum extract or essence of cayenne to give the liqnor a 
a
h
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111 find rules 10 free as possible from maguesia carbonate. fiery taste. It is commonly nsed in fiavoring vile 
t e CIENTIFIC -".nEEICAN, p. , vo . . whiskey. (20) F. C. says : I have a pump in my well (9) A. G. says : I have a 5 horse power en
gine and a horizontal boiler abont 4� feet long. The 
boiler does not make steam fast enough. I want to 
burn coal dnst to save fuel. Please tell me what is best 
to increase the draught, a blower, or shall I turn the 
exhaust in the firebox above the flnes? Also what is 
best to keep the boiler from rusting? A. T,y exhaust
ing into the stack. Paint your boiler to prevent rust
ing . There is a black varnish made from min.eral oil 
that is largely used. 

with lead pipe 16 feet long. Sometimes the water has a (S4) M. T. L. asks for a recipe for liquid 
sweet metallic taste. How can I test the water in the glue ? A. Dis solve (with heat) 2 lbs. of glue in 1 quart 
well as to whether the lead is poisoning it? Will .is- of water, add 7 ozs. of nitric acid, and when cold, 
tern water drawn through lead pipe be affected by the bottle. This is an excellent preparation to sell. 
pipe? A. The water is very probably contaminated. (S5) E. P. asks for a varnish to smooth . 
To test this pass snlphuretted hydrogen gas through a moulding patterns ? A. Alcohol, 1 gallon; shellaC, l Ib. ,  
sample of the recently drawn water for some time,and lamp or ivory black sufficient to color it. . 
observe if a black precipitate is formed; if so, lead is  
present, and the water should not be nsed for drinking 
or cooking purposes. To make the sulphuretted hydro

(10) F. C. J. says : I have a boat 16 feet gen, place in a large bottle a f ew small pieces of proto

(S6) F. G. inquires how to make japanner's 
gold size P A. Melt l ib. of gum ammoniac, add 8 oZS. 
of boiled oil, and then 12 ozs. spirits of turpentine. 

(S7) .P. T. asks for a good sizmg for linen? long and 4 feet beam with an engine which has a 4 inch 
stroke and 2 inch bore. What sized boiler will I 
require and how many tnbes?  What is the greatest 
rate of speed I can make? A. Boiler 2 feet in diame

sulphide of iron, and cover them with sulphuric acid 
previously diluted with' two parts of water. Perforate 
the stopper with a bent glass tnbe to conduct the gas 
as it is formed. Lead pipe is not suitable for the con
duits of well or cistern water-tubes of wood or enam
eled iron pipes may be used instead. 

Felt of every description for Manufacturers' purposes, ter, S feet high, with from 50 to 60 square feet of heat
especially adapted for POlishing, can be furnished in any ing surface. Probable speed, 5 miles an hour in smooth thickness, size, or shape. Tingue, House & Co., Manu- water. . t 

A. Crystallized carbonate of soda, 1 part; white wax, 
4 to 6 parts; stearine, 4 to 6 parts; pure white soap, 4 to 
6 parts; Paris white, 20 parts; potato starch, 40 parts; 
wheat starch, 160 parts. Boil with suftlcient water to 
form 1,600 parts altogether, adding if desired some nl
tramarine to counteract the yellow tint of the linen. facturers. Salesroom, 69 Duane St . ,  N. Y. )j'actory at (21) W. B. S. asks how to clean Iron rus 

Glenville, Conn. (11) R. C. says : 1 have a 5 foot wheel that off window glass? A. Mix muriatic acid with an equal 
To Millwrights and Parties in want of Engines, Boilers runs on the e�d of a shaft that is 18 inches long and 1!1J qnantity of water, and apply this with a small cloth 

Shafting, Gearing, Pulleys;etc . , upon receipt of specltl- thick; it rnns a belt over a 10 inch . pulley. I run the cnshion to the spots. 
oations we will giveyou promptlybottomprices for same. large wheel by hand. Can I gain speed and save labor (22) C. F. P. asks how to make and apply B. W. Payne & Sons, Corning, N. Y.  by putting a small cogwheel on the shaft with a larger 

E t d' Off . 
N d one over it with a crank to run it.. What will be the a black japan to small iron castings that will dry soon x raor mary ers 10 ew an 'Second-hand Pipe and become very hard and durable at a small cost? A. Organs. Prices $l00to.$l,600. Roosevelt,4lI W 18th St. ,N.Y. size of cogwheels that I will have to have? A. We Apply a ground of asphaltum, S ozs. : boiled' oil, 4 Kreider, Campbell & Co. , 1030 Germantown Avenue, think the present arrangement is likely to be more ef- quarts; burnt umber, 3 oZS. Mix by heat and when 

Philadelphia, Pa . ,  Machinists and Steam Engine Bulld- fective than the one proposed. If you wish to have cooling thin with turpentine. Lay on three coats, and ers, Millstone Manufacturers, Contractors for [Mills for eTeater speed change the pulleys. between each dry the article in an oven heated from all kinds of Grinding. Estimates furnished.  (12) E. I. O. Co. says : We have a 11 inch 2
.

500 to 300°. Lay on several coats. of va.rnish, drying Improved Wood-working Machinery made by Walker b h th Ii h th d d Bros., 73 and 75 Laurel St . ,  Philadelphia, Pa. high pressnre engine with about 2 feet stroke. In win- I III a,: oven etwee� ea� , en po s WI pow ere 

ter time we have great trouble in separating the sand, pnmice and rnb WIth 011. 
Skinner Portable Engine Improved, 2 1-� to 10 H. P. being so mixed up with the frost. If we could get I How many and what �um bers of SCIENTIFIC �RI-Ski�ner & Wood, Erie, Pa. 

warm water in our hutches it would be a great beneflt CAN SUPPLEMENT contaIll the lessons on mechamcal 
�I�e .Taps and Dies for Jeweler's, Dentist's, and Ma- to us? Can we condense the steam of the engine in ?rawing?  A. Professor lI;lacCo;d's lessons on mechan

chlUlst s use, In cases . Pratt & Whitney, Hartford, Ct .  Our hntches and will it interfere with the power of the lOal drawme: are now publIshed 10 collected book form. 
To Clean Boiler Tubes-Use National Steel Tube I engine, and to what extent? A. By carrying the ex- Price $2.50 in paper covers. Sent postpaid by Munn & 

Cleaner; tempered and strong. Chalmers Spence Co.,N. y_ . haust pipe into the water, and letting the steam escape Co. 
Blake'S Belt Studs. The most durable fastening for j through numerous small perforations, you can heat the (2S) H. K. O. asks : What is the varnish 

rub\>er and leather b.elts. Gr.eene, Tweed &; Co.,  N. Y. _ water without producing back pressure, tl\at is, if there composed of which is used upon brasswork to prevent 

(S8) J. A. B. asks : 1. What kind of a pre
paration do watch repairers use to give that fine pol
ished appearance to the brass movements of a watch? 
A. For brass, Spanish whiting is mixed with clear rain 
water in the proportion of 2 IDs. to the gallon. Stir 
and let stand for a few minntes to allow the gritty por
tion to settle; decant off the water into another vessel' 
and again allow it to stand. The settlings in the second 
vessel are mixed with jeweller's rouge and used for 
polishing. 2. What kind to thc steel portions? A. 
Take a flat burnishing file, warm it and coat it lightly 
with beeswax. When cold wipe off as mnch of the 
wax as can readily be removed, and with the file polish 
the metal. This is said to be equal to the finest buff 
polish. 

(S9) C. J. A. asks for a recipe for a lacquer 
for polished or burnished copper, that will prevent it 
from tarnishing when handled ?  A. 1 gallon methylated 
spirits of wine, 5 OZS. of shellac, 4 OZS. of gum sanda
rac, and 1 oz. of gum elemi. Mix in a tin flask and ex
pose to a gentle J:Ieat for a day or two, then strain off 
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and add � gallon of the spirit to the sediment and 
treat as before. 

(40) · J. S. M. says : I wish to paint on por
celain or earthenware . Shall I use water colors or oilP 
Also by what method is the finish obtained that causes 
it to withstand washing, etc . ?  A. The colors used are 
enamels mixed with turpentine. The china is glazed 
first and the enamel is bnrnt in, in a mu1lle. Prepared 
colors for painting on china can be purchased ot large 
paint dealers. The bnrning in must be done by an _ 
perienced potter� 

(41) J. H. M. asks how to make a gold so
ution for battery gilding. such as is used by carriage 

platers? A. You had better gild in the hot bath. The 
composition is crystallized phosphate of soda, 21 ozs. i 
bisulphite of · S\>1I:8. 3}1i ozs. ; pnre cyanide of potassium, 
1 oz. ; pnre gold, transformed into chloride, 1 oz. : dis
tilled water,2i gallons. This is good for sllver, bronze, 
and copper alloys. For wronght iron and steel the bath 
consists of distilled water, 21 gallon., phospha�e of 

oda. 17� ozs. ; bisnlphate of soda, 4� ozs . ;  pnre cyan
de of potassium, 11 oz. ; gold (chloride) � oz. It is not 

necessary' to mind the weight of the chloride so loug as 
he proper amount of gold 1s dissolved in aqua regia. 

(42) S. B. H. asks ; 1. Are north, south, 
east, and west relative or absolute terIDs? A. Relative. 
2. State the greatest distance that could be traveled in 
any direction. A. You might go around the world an 
ndefinite number ot nmes, always traveling in the 
ame direction according to the compass. 

(43) J. E. S. asks how bright . crimson wri
ing finid is made� A. Powdered cochineal, 1 oz. ; hot 

water, � pint. Digest, and when quite cold add am
monia 1 oz. , dilnted with 3 or 4 ozs. of water. Macer
ate for a few 'days and decant when clear. 

(44) G. M. W. asks how to make a good 
article of yellow soap? A. Tallow and sal soda of each 
l y' lbs . ;  resin, 56 1bs . ;  stone lime, 28 Ibs. ; palm oil, 8 
ozs. ; soft water, 28 gallons . Pu-t soda lime and water 
into a kettle and boil, stirring well; then let it settle 
and pour off the lye. In another kettle melt the tallow, 
rosin, and palm oil, having it hot, the lye being also 
boiling hot. Mix altogether, stirring well, and the 

. work is done. 
. 

(45) K. H. R. asks what laundrymen use 
nse besides starch to give a smooth glossy appearance 
to starched' goods? A. One tablespoonful of s!rong 
gum arabic solntion to each pint. of starch. 

(46) C. S. R. says : 1. If I bore a piece of 2 
nch round bar iron 7 inches long, lengthways 

through t.he center, with !J4 inch drill, and previously 
plug the ends of bore. what internal pressnre will the 
tube resist? A. About 30,000 Ibs. per square inch. 2. If 
I fill the tube with water before closing the ends, to 
what degree of temperature can it safely be heated 
without exploding? A. A very slight rise of tempera
'Jre only would be reqnired. 3. How can the odor of 

patroleum and kerosene be destroyed? A. There are 
everal patented processes, one of which consists in the 

me of superheated steam. 
(47) C. B. L. says : I have two flywheels, 

each 1,000 lbs., rnnningat the rate of 50 revolutions per 
mmute; one is 10 feet in diameter aud the other is 20 
feet in diameter. Which would exert the most con
!rolling lniluence on an engine, and why? A. The 
larger wheel wonld be the most effective, becanse its 
actual energy dep4lllds on the angnlar velocity and mo· 
ment of inertia, both of which increase when the radi 
us is increased, other things �eing equal. 

(48) E. C. H. says : 1. Of two engines less 
han 2 horse power,rnnning at 300 revolutions,and steam 

pressure 80 lbs. ,  one engine having stroke the same as 
diameter of cylinder, and the other having a stroke 
twice the diameter of cylinder. which uses steam 
most economically, both engines cutting off at !J4 stroke ? 
If there is a difference, please explain. A. The long 

troke engine wOl�ld ordinarily be the more economical 
of the two, ou acconnt of the higher piston speed and 
the less percentage of clearance in general . 2. What 
hould be the size of engine ports of a 4 x 4 engine 

running 300 revolntions. steam pressure 80 Ibs.,  cutting 
off at { stroke? A. Port area � sqnare inch at least. 

(49) J. D. W. asks : What is the heating 
nrfllce of a boiler 28 feet long. 42 inches in diameter. 

with five 8 inch fiues? A. If the tubes are the whole 
length of the boiler, the heating surface is abont 297 

quare feet. 
(50) I. L. L. asks : What sized boat would 

be reqnired for an engine 2 inch bore, 6 inch stroke, 
with an nprightboiler 4 feet high and 2 feet in dia'neter 
and what "'<led screw? A. Boat 18 to 20 feet long, 5 
feet beam. Propeller, 18 to 20 inches diameter, 8 feet 
pitch. 

(51) E. A. B. asks : 1. What are ocean 
team boilers made of? A. Wrought iron. 2. Are they 

upright and tnbular? A. Horizontal tubular. a. Are 
the driviag engines horizontal or upright? A. Vertical 
generally, in merchant steamers. 

(52) F. H. R. asks : Is the pressure of a 
steam gauge diminished if it be loca�d 20 feet from 
the boiler, the boiler being three horse capacity? A. 
Ordinarily, no, if properly located. 

(53) F. H. says : 1. Can you give me a 
ule to find out how much packing is necessary to cover 

a pipe 105 feet long. diameter of pipe 3 inches. with a 
covering 3 inches thick; the material weighing 4 Ibs. to 
the square foot? A. Let d=diameter of pipe, in feet. 
D=diameter of packing, ontside, in feet.' L =length of 
pipe in feet. W =weight of packing per square foot. 

Total weight required=a'1416X d�D XLXW. 
What is meant by cold short iron? A. Iron that is 

brittle when cold. 

(54) H. A. P. asks : 1 .  How can I ascertain 
he horse power of a pnnching machine, to which Bteam 
annot be applied for the purpose? A. Some fom of 
ransmitting dynamometer must be employed.  2. What 
s the rehltive tonghuess of cast steel and the best of 
• charcoal " iron castings? A. If yon refer to ten sile 

strength, the steel is to cast iron about as 5 to 1. a.What 
kind of iron is the toughest for heavy machine cast-

1 tit.tifit �mtrielu. [DECEMBER 8, 1 877. 
ings? A .  Ca�t iron toughened b y  the admixture o f  Baby-walker. J. P. Wisk . . . . . . . . ... . . . . . . . . . . . . . . . . . 196.930 Planter. walking. J.  M . Brown . . . . . . . . . . . . . . . . . . . . .  196.511 
wrought iron scrap. 

. Bale tie. J. W. Petty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196.699 Planters. attachment for corn. R. Wagouer, Jr . . . 196.728 
(55) J C k d • 

Barrel hoop. L. Reed (r) . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  7.932 Plaster of Paris. hardening. A. B. &; R. A. Kay . . .  196.671 
, . • wants to now how to rive se.ve- Bed bottom. Read & Howell . . . . . . . . . . . . . . . . . . . . . . . . .  196.701 Plow. gang. W. Fruhlmg (r) . . . . . . . . . . . .. . . . . . . . . . . . . 7.931 

ral tilt hammers off the same driving shafts at varying Bed bottom. spring. J. P .  AllI.on . . . . . . . . . . . . . . . . . .  196.618 Pulverizer • •  oil. J.  Adams . . . . . . . . . . . . . . . . . . . . .  . . . . . 96.617 
speeds? Each hammer must be independent of the Billiard bridge. F . E. Donghty . . . . . . . . . . . . . . . . . . . . . .  196.568 Pump for fire service. W. Jelfers . . . . . . . . . . . . . . . . . .. 196.669 
others, and the speed easily and immediately alterable BoUer tube cleaner. W. Du�n . . . . . . . . . . . . . . . . . . . . . . . 196,642 I Pump, o.cillatlng, ?, . R. Winkler . . . . . . . . . . . . . . . . . . . 196,732 
to suit the heat being worked. Hammer heads are Boot and shoe seam, G. StrIbley . . . . . . . . . . . . . . . . . . .  196.720 Punching or shearmg, G.ooder & Lavin . . . . . . .. . . . .  196,576 
about 4� cwt. weight, so any suitable arrangement Bottle stopper, T. H. Brady . . . . . . . . . . . . . . . . . . . . . . . .  196,624 Railroad frog. G. W. Blllmgs. (r) . . . . . . . . . . . .  . . . . . . . .  7.929 
must be of a substantial character. Also what are the Bottle stopper fastener, W. H. Hicks . . . . . . . . .. . . . .  196.527 Ra�road ra�1 jOI�t, W . G. Dunn . . . . . . . . . . . . . . . . . . . .  196.569 
best kinds of bits and anvils, the present ones of Broom rack, S .  W. Sheldon . . . . . . . . . . . . . . . . . . . . . . . .  196.59� Rall,:,"ay s�ltch SIgnal. G. W . Anders . . . . . . . . . . . .  196,619 

Bunk, Guenther & Hoeppner . . . . . . . . . . . . . . . . . . . . . . .  196.659 Refrlgeratmg medIUm. J. Gamgee . . . . . . . . . . . .. . . . . .  196,654 
chilled metal get soft In a very short time? A. Friction 

I
' Bung extractor, W. A. Wiley . . . . . . . . . . . . . . . . . . . . . .  196.611 I Refrigerator. J. A . Kunkel .  . .  . . . . . . . . . . . . . . . . . . . .  196,675 

wheels or clutches will en able you to vary the speed at Burglar alarID. J. J .  Bradley. . . . . .  . . . . . . . . .  . . . . . . . . .  196,557 Rock drill. W . W. Gaines . . . . . . . . . . . . . . .  ' . . .. . . . . . . .  196,574 
pleasure. The same thing can be accomplished by Butter and lard packages. J. P. Perkins . . . . . . . . . . .  196,538 Rudder cbuck for vessels, C. M . Tarr . . . . • • . . . . . . .  196.602 
using a pair of continuous cones connected by a belt. Butter mould. A. W . Faris . . . . . . . . . . . . . . . . . . . . . . . . .  196.573 Safe . Urban & Berkmever . . . . . . . . . . . . . . . . . . . . . . . . . . .  196.608 
Steel facings may be used f.or yonr anvils. '1' Cages. cup for animal, O .  Lindemann . . . . . . . . . . . . . .  196,684 , Safe. fireproof, H. Urban . . . . . . . . . . . . . . . . . . . . . . . . .  . . 196.725 

W T B k A . 
Canal lock gate. W. L. Marshall . . . . . . . . . . . . . . . . . . . . 196.686 Sash fastener, F. Caspar. . . . . . . . . . . . . . . . .  . .  . . . . .  196.63(' (56) . . . as S :  fe there any schools I Cane and umbrella. combined. A. Mungle . . . . . . . .  196.592 Sash fastener, A. Cummings . . . . . . . . . . . . . . . . . . . . . .  196.635 

teaching mechanical engineering, and if so, where is ' 1 Car coupling, L. T. Beaver . . . . . . . . . . . . . . . . . . . . . . . . .  196.622 Sash fastener. W. E. Hammond . . . . . . . . . . . . . . . . . . . .  196,662 
the best one, considering expenses? A. There are so Car coupling. C . P. Byrd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196,560 Sash holder, E. Mead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  196.690 
many schools of this character that we do not feel in- i Car couP�. J. R. Mateer . . . . . . . . . . . . . . . . . . . . . . . . .  196.687 , Sash � and lock, E. Parker. . . . . . . .  . .  . . . . . . . . . .  196.697 
clined to make a comparison. We giv� a partial list: Car c?uPhng• R. G. Ran�m . . . . . . . . . . . . . . . . . . . . . . . . . 196.539 Saw.mlll head block. C. A. Hege . . . . . . . . . . . . . . . . . . . . 196.577 
Lehigh UniverSity, University of Pennsylvania, Rens- i CartrIdge-loading machme. Smoot & Hamilton . . .  196.545 Sawmg machine. circular, .M . Rose . . . . . . . . . . . . . . . . .  196,707 
selaer Polytechnic Institnte, Massachnsetts Institnte ' Cas�erfor �run�s. W. B . Gould . . . . . . . . . . . . . . . . . . . .  196,657 I Scale beam. D . L. ColumbIa . . . . . . . . . . . . . . . . . . . . . . . .  196.519 

Ch81r. foldmg. "'. McAleer . . . . . . . . . . . . . . . . . . . 196.688. 196,689 Scale beam. C. M .  Rider . . . . . . . . . . . . . . . . . . . . . . . . . . . .  196.703 
of Technology, Yale College, Harvard University. Wor- Check rower, M . Newton . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  196,537 Scraping tool, J . Blum . . . . . . . . . . . . . . . . . . . . . . .. . . .. . .  196,628 
cest�r Institu.te, .Stevens Institute of . Technology, Uni- I Chimney. sectional. I. D. Peck . . . .. . . . . . . . . . . . . . . .  196,678 Screw threads. forming female, T. F. Woodward 196.738 
versity of IllmOls. . 1 Cigar, Babcock & Upto';' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  196.552 Screw threads, cut.ting. A. H. Siegfried . . . . . . . . . . . .  1

.
96.710 

(57) N. W. H. ask] : Which of the two pn Clgar bundler, E. Detwlier . . . . . . . . . . . . . . . . . . . . . . . . . . .  196,520 Sewer trap, Collie & Deady . . . . . . . . . . . . . . . . . . . . . . . . . 196,631 
- Cigar machine. W. B. & R . Barton . . . . . . . . . . . . . . . .  196,553 Sewing machine. button hole. M . E. Wallace . . . .  196.729 

gines below noted will develop the greates} power? One Clippiug device. G. W . Tallman . . . . . . . . . . . . . . . . . . . .  196,724 Shafting. clutch coupling for, N. Beauregard . . . . .  196,516 
is 8 iuch cylinder. 12 inch strokc, 100 revolutions with Clock pendulum, A. B. Rlcp,mond . . . . . . . . . . . . . .. . . .  196.702 Shoe faste •• J. S. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . 196.660 
30 lbs. boiler pressure. The other is 4· inch cylinder, 6 Colfee pot. J. C. Grove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  196.658 Shutter, W1II!l , Everett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196.i>l2 
inch stroke, 175 revolutions, with 60 Ibs. boiler press- Colfee roaster, A. R. J. Lauger . . . . . . . . . . . . . . . . . . . . .  196,681 I Shutter fastening, E. Parker . . . . . . . . . . . . . . . . . . . . . . . .  196.696 
ure. Both are the common slide valve type. and both : Coking coal. L. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  196.714 , Shutter fastener and bower. R. M. Johnson . . . . . .  196,582 
cut off at i stroke. A. Probably the first would de- Combustion. prOm?ting. S . M. Schindel . . . . . . . . . . . .  196.708 S�utter. revolving, H. Woodburne . . . . . . . . . . . . . . . . .  196,614 
velop about twice as much power as the second. Corset, T. F. Halllliton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  196,661 SIeve, G. W. Ket�ham. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  196,584 

Corset. J. M. Van Orden . . . . . . . . . . . . . .. . . . . . . . . . . . .  196,727 I Skewer puller, WIn & Fmck . . . . . . . . . . . . . . . . . . . . . . . . .  196.612 
, (58) A. C. asks : What power can be got CU1l' •

. 
E . K . Betts . . . . . . . . .. . . . . . . . . . . . . .. . . . .  196,555, 196.556 I Skins. treating. J. Kent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  196,672 

from a current wheel? The channel is 50 feet wide and Cultn:ator, A. Jones . . . . . . . . : . . .  : . . . . . . . .. . . . . . . . . . . .  196,670 I Speculum, A. Shlland . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 196.600 
24 inches deep, with a fall of 24 inches in forty rods. Curtam cord holder, A. S. DlCkmson . . . . ... . . . . . . . . .  196.567 I Speed and distance recorder. Dunlap & MagIll . . . .  196.643 
I think of makiug a wheel 10 feet in diameter and 20 i Door sill, S. M. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196,7' 5 1 Spoon handle: P. I,esson . . . . . . . . . . . . . . . . . . . . . . . .  196.683 
feet long, with 16 paddles . A. With a well designed i Draw�r pun. G. W. Tucker . . . . . . . . . . . . . . . . . . . . . . . . .. 196.606 Stamp. brandl,;,g. R. G. Smeaton . . .. . . . . . . . . . . . . . .  1ge,711 
wheel you may realize abont 40 per cent of the effect of 

Dredg�ng apP""':'tus, J. B. Eads: . . . . . . . . . . . . . . . . . . . 196.645 I Stamp. cancelh�, A. Dau! . . . . . . . . . . . . . . . . . . . . . . . . . .  196,638 
. Dredgmg ma.chlne, E. F . . Denlllson . . . . . . . .. . . . . . . . . .  196,565 Stamp, p9rforatmg, W. W. Eaton . . . . . . . . . . . . . . . . . .  In6.647 

the water. This effect in foot Ibs. per second= [lbs. of ! Dredging machine', hydrauliC, J. B. Eads . . . . . . . . . . . . 196,646 Stave sawing machine. Miller & Head . . . . . . . . . . . . .  196.691 
.. ater passing the wheel per second X (velocity of water 1 Dress elev ltor. G. Ha'l'elI . . . .. . . . . . . . . . . . .. .. . . .. . . . .  196.664 Steam boiler, duplex. J. B. Rivera . . . . . . . . . . . . . . . . . .  196.597 
in feet per second)·]+64·4. Earth auger, :D .  G. Fields . . . . . . . .  : . . . . . . . . , . . . .  , . . . . .  196,649 Steam generator, T. F. Butterfield . . . . . . . . . . . . . . . . .  196,559 

(59) W. F. S. asks if moonshine has the J!Jducatlonal aPPliance. C .  E. Martin . . . . . .. . . .. .. . .  196.532 Steering apparatus. steam. F. E. Sickles . . . . . . . . . . .  196,709 
Evaporator, J. M . Randolph . . . . . . . . . . . . . . . . . . . . . . . .  196,595 Stove and furnace. A. C. Rand . . . . . . . . . . . . . . . . . . . . .  196.700 

same effect on fish to spoil them as sunshine ? A. The Excavating machine, McMurphy & Chapman . . . . • 196.589 Stove, COOking, B. 1;'. Holbrook • • • . . . . . . . . . . . • . . • • • •  ' 196,528 
inflnencc of the moon is restricted to lovers, dogs, and Faucet, registering, Japy & Paillier . . . . . . . . . . . . . . . 196,668 Stove leg fastening. T. H. Roberts . . . . . . . . . . . . . . . .  196.705 
the tides. Feed cooker, C.  S, Burns , . . . . . . . . . . . . . . . . . . . . . . . . . . .  196,628 Sucker rod adjuster, W . H. Curtis . . . . . . . . . . . . . . . . . 196.564 

In our last week's issue the answer to No. Fence. portable, E. S .  Hotham . . . . . . . . , . . . . . . . . . . .  196.667 . Sundial, A. W. Anderson . . . . . . . . . . . . . . . . .. . . . . . . . .  196,550 
Fence post, Chandler & Deering . . . . . . . . . . . . . . . . . . . .  196,561 Suspender enlls, clasp for, G. H. Leonard . . . . . . . .  196.588 22 of the inquiry column, 3,aOO shonld be 33,000. 

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

Y. S.-It is zinc bleude, and of good quality. Judg
ing from the sample, this ore should yield 40 per cent 
of zinc. It contains cadmium.-E. A. S.-The sub-

Fences. iron post. S. Miller . . . . . . . . . . . . . . .. . . . . . . . . .  196.585 Tablet, rolling pocket. H. T. Cushman . . . . . . . . . . .. 196,696 
Ferryboat, J. G. Densmore . . . . . . . . . . . . . . . . . . . . . . . . . . 196.566 Thill coupling, D. R. Silver . . . . . . . . . . . . . . . . .. . . . . . . . . 196,601 
File, letter. T. H. Brown, Jr . . . . . . . . . . . . . . . . . . . . . . . 196,558 Th!ll coupling, spring for. H. Beard . . . . . . . . . . . . . . .  196,554 
Fire .escape, J. IV. Tutewiler . . . . . . . . . . . . . . . . . . . . . . . .  19R.6()'j Tobacco poncb;C.  A: & N. T. Spence . . . .. . . . . .. . . 196,546 
Fire extinguisher, T. E. Connelly . . . .. . . , . . . . . . . . . . . 196,568 . Toilet case, Carroll & Lee . . . . . . . . . . . . . . .  . . . . . . . . . . . .  196.629 
Fire extinguisher, J. D!llon (r). . . .  . . . . . . . . . . . . . . . . . . 7.930 ' Toy bird. C. Robinson. . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . .  196,704 
Fire extingUisher, J. H . Connelly . . . . . . . . . . . . . . . . . .  196.562 Toy bUZZ, D. T. SnelbaKer . . . . . . . . . . . . . . . . . . . . . . . . . . .  196:718 
Fire-extingniglUng apparatus. J. H. Connelly . . . . 196.632 Umbrella runner, A . B. Knapp . . . . . . . . . . . . . . . . . . .  196.586 
Fire kindler, L. M. Rced . . . . . . . . . . . . . . .  : . . . . . . . . . . . . .  196.596 VAhicle axle, A. K. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . .  196,719 

stance cannot economically be purified as suggested. Fish hook. B . Edgar . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . .  196,648 Vehicle axles, splicing bar for, I. Arthur, . . . . . . . . . 196.620 I� fiuely gronnd and weathered for some time, it may Fuel. artlftciaJ. A . P. Gotham . . . . . . . . . . . . . . . . . . . . . . .  ]96,656 Vehicle spring brace. M .  Newton . . . . . . . . . . . . . . . . . 196.586 
anower some 0: the purposes Of

. 
whiting. This cbuld I Fur. separating. H. N. Fanton . . . . . . . . . . . . . . . . . . . . .  '196,521 Ventilating passage, regulator for. H. M . Lane . . . 196.678 

best be deterIDmed by comparative tests.-A. B. F.- Gate. F. Gordon . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  196.655 Vise. Henson & osborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  196.578 
No. l is 'principally carbonate of lead. No. 2 contains Gate. I. Yost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  196,735 Watch case spring. D. C .  Voss . . . . . . . . . . . . . . . . . . . . . . 196.609 
mnch more mineral impurities than No. 1 ;  but both Glassware. A. Harcum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196.663 Watches, dial fastening for, L. Van Doren . . . .  . .  196.726 
contain enough lead to poison the . sngar if. as we un- �rain binder. H. H. Bridenthal. Jr . . . . . . . . . . . . . . . . .  196,626 Water closet. M . Sulbacher . . .  �" "

.
" ' " ' ' ' ' ' ' ' ' ' ' ' '  196,721 

derstand you, they remain together. Thi& shonld be Grain bl';'der, E. Dederick . . . . . . . . . . . . . . . . . . . . . . . . . .  196,640 Well bOring apparatus, C. B. HeWItt . . . . . . . . . . . . . . 196,526 
known at once. Grain dl'lll. J. P. Fulghum . . . . . . . . . . . . . . . . . . . . . . . . . 196.652 

I 
Wind w:heel, Lowry & Hunt . . . . . . . . . . . . . . . . . . . . . . . . .  196.685 

COlDlUNlCATIONS RECEIVED, 
The Editor of the SCIE�TIFIO AMEruCAN acknowledges 

with much pleasure, the receipt of original papers and 
contributions npon the following subjects: 

On the Tides. By U. H. 
On Petrolenm. By W. S. R. 
On n New Galvauic Battery. By E. G. A. 
On Matter. By W. B. 
On Mica Bronze. By R. S. V. 

mNTS TO CORRESPONDENTS. 
We renew onr reqnest that correspondents, i1\ refel'!'ing 

to fOrIDer answers or articles, will be kind enough ' to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inqmries fail to appear sDould 
repeat them. If not then published, they may conclude 
that, for good reasons, the Editor declines them. The 
address of the writer should always be given. 

Iuqniries relating to patents, or to the patentabil i ty 
of inventions , assignments, ete., will not be pnblished 
here. All snch questions, when initials only are given, 
are t)J.rown into the waste basket, as it wonld fill half of 
our paper to print them all; bnt we generally take pleas 
ure in answering briefiy by mail, if the writer's addres. 
is given. 

WANTS AND BUSINESS INQUIRIES. 
Almost any desired inforIDation, and that of a bnsi

ness nature especially, can be expeditiously obtained 
by advertiSing in the column of " Business and Per
simal," which is set apart for that purpose snbject to 
the charge mentioned at its head. 

We have received this week the following inqniries , 
particulars, etc. ,  regarding which can probably be elici' 
ted from the writers by the insertion of a romall adver
tisement in tbe column specilied, by parties able to sup
ply the wants:  

Who makes Hyatt's patent sidewalk tiling? 
Who sells grape sugar? 
Who makes tile machinery? 

OFFICIAL. 

I N D E X  O F  I N V E N T I O N S  
FOR WHIOH • 

Letter!! Patent oC the United States were 

Granted In the Week Ending 

October 30, 1877, 
AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued vatents.l 

Grain tally. P. Thomas . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . .  196,603 Windmtll. Gray & Knox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196.524 
Grate. W 

.

. M. Shanks . . . .

.

. . . .  . .  . . .

.

. . . . . . . . . . . . . . . . 196'544 1' Window screen, J. S. Wilson . . . . . . . . . . . . . . . . . . . . . . . .  196,648 
Grinding machine, butt. L. P. Summers . . . . . . . . . . .  196.722 • __ _ 

Gums. w�terproof, D. M. Lamb . . . . . . . . . . . . . . . . . . . . . 196.677 
DESIGNS PATENTED Hame eye. E. G. Latta . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  196,530 • 

Harness, check rein support for, A. B. Tracy . . . . .  196,604 ]0,286 and 10,287.-CASSIMERES.-A. Carmichel, Wes arly 
Harrow and cultivator. sulky, P. F. Fleming . . . . .  196.523 I R. I .  
Harvester, S .  & M. Dyer . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 196.570 to.288 .-0RNAMENTAL SOROLL WORK FOR JEWELRY.-
Harveste1"� sugar cane, P. Seitz . . _ . . • . . . . . . . . . . . . . .  196,698 I L. Heckmann, Plainville, Mass . 
Hats. die for shaping. R. L. Goddard . . . . . . . . . . . . . .  196,575 .' 10,2S9 .-0RNAMENTAL CHAIN LINKS.-K. F. Heckmann. 
Heating furuace. W. S .  McKenna . . . . . . . . . . . . . . . . . .  196.664 1 Wrentham, Mass. 
Horse collar, S. A. Stedman . . . . . . . . . . . . . . . . . . . . . . .  196.716 __ _ 

Horse detac!>er. J. T. Himmeger . . . . . . . . . . . . . . . . . . . 196.579 , [A copy of any of tbe above patents may be had by Horseshoe. D. W . Copeland . . .. . . . . . . . . . . . . . . . . . . . . .  196.633 remitting one dollar to MUNN & Co. ,  37 Park ROW, Ne ... Horsesbqe, J. N. Schuldt . . . . . . . .. . . . . . . . . . . . . . . . . . ..  196.541 ork city., • 

Horseshoe nail machine, W. Key .. . . . . . . . . . . . . . . . . . 196,585 
Hydrant valve. J. W. Rohn . . . . . . . . . . . . . . . . . . . . . . . . .  196.640 
Ice .urfaces, producing, J. Gamgee . . . . . . . . . . . . . . . . .  196,653 THE 
Iron and steel. M . A . Sutherland . . . . . . . . . . . . . . . . . . .  I96,547 g( .  t ·f· (J � tu  tt· (J \t'  Kitchen cabinet, G .  P .  Ziegler . . . . . . . . . . . . . . . . . . . . . .  196,786 a:' 'ltU t 1", � t '" lH"U. 
���:�.

a
s��:.ti.'i�r�:�: : : : : : : : : : : : : : : : : : : : : : : : · : : :  �:;: I The Most Popnlar Scientific Paper In the World. Lamp. H. L. lves . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  196.581 

Lamp. fishing and wharf. Wilson & Keagle . . . . . . . . 196,61S THIRTY.SECOND Y EAR. 
Lamp fount, E. W. Andree . . .  . . . . .  . . . . . . . • . . . • . • .  196,551 --
Lantern. L. G. Huntington . . . . .  . . . . . . . . . . . . . . . . .  196,580 Only $3.�O R Year inclndingPostage. Weekly. 
Latch, gate. R. E. Stephens . . . . . . . . . . . . . . . . . . . . . . . . .  196,718 1>2 Nnmbers a Year. 
Lathe chuck. J. Herriot . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196,525 
Lathe for turning paper mill rolls, C. Parent . . . . . .  196.593 

This widelY circulated and splendidly illustrated Lathes, cutter for. J. Du Bois . . . . . . . . . . . . . . . . . . . . .  196.614 
Leather. sample. of, J. Kent . . . . . . . . . . . . . . . ... . . . . . . 196.673 paper is published weekly. Every number contain. slx-
LIghting device. I. M. Rose . . . . . • . . . . . . . . . . . . . . . . . 196.706 teen pages of useful inforIDation, and a large number of 

LIghtning conductor, W. Brown . . . . . . . . . . . . . . . . . . . .  196.518 1 original engravmgs of new inventions and discoveries, 
Liquor shaker and strainer, W. H. Trepus . . . . . . . .  196.605 representing Engineering Works. steam Machinery. 
Loom. E. Oldfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196.694 New Inventions, Novelties in Mechanics. Manufactures. 
Loom heddle. J. M . Flagg . . . .  : . . . . . . . . . . . . . . . . . . . . . .  196.522 Chemistry. Electricltv, Telegraphy, Photography, Archi-
Loom stop motion. J. H. Mortimer . . . .  . . . . . . . . . .  196.590 tecture. Agriculture. Horticulture. Natural History, etc. 
Lubricator. G. H .  Fowler . . . . . .  , . . . . . . . . . . . . . . . . . . .  196,650 All Classes o:f Renders find in TH» SCIENTIFIC 
Match safe, WrIght & Hill . . . . . . . .. . . .. . . . . . . . . . . . . . . 196.734 AMERICAN a popnlar re8wme of the best scientlftc . in-
Mea"-outting devjce. C. Keiser . . . . . . . • • . . . . • • • . . . . . .  196.674 fOrIDatlon of the day ; and it is the aim of the publishers 
Milking stool, O. G. Scriven . . . . . . . . . . . . . . . .  , . . . . . .  196,543 to present It in an attractive fOrID, avoiding as much as 
Mosqnito bar an.,. clothes drler, C . Sundquist .. . . . 196.723 possible abstruse terIDs. To every intelligent mind. 
Musical instrument, H .  B .  Horton . . . . . . . . . . . . . ; . . .  196,529 this journal a1l'0rds a constant snpply of instructive 
Napkin hOlder, A. Barlon . . . . . . . . . . . . . . . . . . . . . . . . . . .  196.621 reading. It is promotive of knowledge and progress In 
Napkin ring and holder, J. Heberling . . . . . . . . . . . .  196.665 every community where It circulates. 
Necktie retainer, F. W. Koch . . . . . . . . . . . . . . . . . . . . . . 196,587 Terms o:f Subscription.-One copy of THE SCIEN-
NurSing apparatus, G. F. White . . . . . . . . . . . . . � . . . . . . 196.610 TIFIO AMERIOAN will be sent for on. year·- 52 numbers-
Nursing shield. J. W. Patch . . . . . . . . . . . . . . . . . . . . . . . . 196,594 postage prepaid. to any subscriber In tbe United States 
Oil wells, bailer for. D. C. Brawley . . . . . . . . . . . . . . . . .  196,825 or Canada. on receipt of tbree dollars nnd twenty 
Oil wells, machine for drilling. J. StengeL . . . . . . . . 196,717 cents by the publishers ; six months. $1.60 ;  three 
Ordnance, compound. W. Palliser . . . . . . . . . . . . .. . . .  196.695 mouths. $1.00. 
Ordnance. vent stopper for, P. B. Lawson . . . . . . . . 196.682 Clubs.-One extra copy of THE SCIENTIFICAMERI-
Ore washer, Frue & McDerIDott . . .. .. . . . . . . . . . . . . . . 196.651 CAN will be supplled gratis jor evel'l/ club oj jllJe mbsCTibers 
O;veralls, D. N:enstadter . . . . . . . . . . . . . .. . . . . . . . . . . . . . 196,693 at $3.20 each ; additional copies at same proportionate 
Overalls and jumper, S. H .  Emanuel . . . . . . . . . . . . . . .  196.571 rate . Postage prepaid . 
Packing for blower cylinders. T. H. Bourke . . . . . . 196,627 One copy of THE SOIENTIFIC AMERICAN and one copy 
Paint mixer. J. W . Masury .. . . . . . . .. . . . . . . . . . . . .. .. 196.533 of THE SCIENTIFIC AMERICAN SUPPLEMENT will be sent Paper lining and packln�. O. Long . . . . . . . . . . . . . . . . . 196.531 for one year. postage prepaid. to any subscriber In the Paper macblne. M . II .  Uornell . . . . . . . . . . . . . . . . .  , . . . .  196,694 United States or canada on receipt of seven wllars by 

A complete copy of any patent in the annexed list Paper, machine for finishing printed. J. Morris . . 196.692 the publishers. 
' 

Including both th 'fi tl d �-wi will b Paper, mannfacture of thick. D. Scrymgeour . . . . .  196.542 1 . e specI Cn 
ons an 

u, a 
ngs. e 

Paper pulp. manufacturing. D. H1ckox, . . . . . . . . . . .  196.666 The safest way to remit is by Postal Order, Draft. or 
furnished from this 01llce for one dollar. In ordering, Pattern {lhart dress. J. Wuerfel . . . . . . . . . . . . . . . . . . . .  196,615 Express. Money carefully placed inside of envelopes. 
please state the number and date of the patent desired, Pencil holder and sharpener. E. B . Lake . . . . . . . . . . 196;676 securely sealed, and correctly addressed. seldom goes 
and remit to Munn & Co .. 37 Parl< Row. New York city. PhotographiC camera. J. C. Moss . . . • . . . . . . . . . • . . . . 196.591 as.tray but Is at the sender'S risk. Address all letters. 
Advertising device. A. H. Dean . . . . . . . . . . . . . . . . . . . . 196.639 PhotographiC chair, J . Winter . . . . . . . . . . . . . . . . . . . . .  196.781 and make all orders, drafts. etc. , payable to 
Animal trap. J. C. Ambrose . . .  , . . . . . . . . . . . . . . . . . . . . .  196,549 Piauo.hammer. G. C. Smith .. . . . . . . . . . . . . . . . . . . . . . . 196,712 
AnnunCiator, automatic time table, L. Dart . . . . . .  196.637 I Planter. corn. A. O. Abbott . . . . . . . . . . . . . . . . . . . . . . . . .  196,616 
Arithmetic teaching, R,'W Kavananah . . . . . . . . . 196,583 Planter, corn, L. Defenbangh . . . . . . . . . . . . . . . .. . . . . . . 196 641 · 

M U N N  &. CO., 
37 Park Row New York. 
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Inside Palre, each insertion _ - -1'G cents a line . Back Page, each insertion - - - - $1.00 a line. 
lilngravings may head advertisements at the same rate per line, fly measurement, as the letter press. Adver

tistmmts must be received at publication Office a .. early 
as Frida" morning to appear in next issue. 

BYRNE'S 
Practical Metal Worker's Assistant : 

Comprising Metallurgic Chemistry ; the Arts of WorkIng all Metals and Alloys ; Forging of Iron and �teel ; Hardening and Tempering; Melting and Mixing ; Casting and Founding ; Works in Sheet Metal ; . the 
f�?J':.:1�e:;D:��n�£�t g,�;l>eI������1 ����e�:set:�J 
;i't��ne�rrfi:dlri �etJl;l!t���U:ial�:�� t�o" ���: 
!������fo P��rgtS1:· ad��d °l�Vi�p::d��,Econ��i�� THE MANUFACTl:RE OF RUSSIAN SHEET IRON . By 
W:L��:E:iEYiR�.fCZsT�;;;GS,��� f!������';,��� �; BEss,,,mR STEEL. By A. A. FESQUET, Chemist and Engineer. With over 60{) Engravings. . $7 00 

or,;;.J.�:,a�t;h'e o;u't'lIc�(i��r����s sent by mail, free 
<rur new and enlarged CATALOGUE OF PRACTICAL AND SOIENTIFIC BOOKs-96 pages, Svo-sent free to any one who will furnish his address. 

HENRY CAREY BAIRD & CO., Industrial Publishers, Booksellers, and Importers, S10 Wahmt Street, Philadelphia. 

MINERAL SPEC l M ENS for CABINETS. Gold, Silver ... Copper, Galena, Antimony, Quartz Crystals, etc. In uhlorides, free, or in Base Metals, lust as 
���f�aI&?� \�� �iW:bY O£{�,ee":iB��fa�l��: $¥,OO�e�gr 
i��m.!<; J:�fgf���c����Sa�&r��� Wfi,£����E��: Battle Mountain, Nev., a Mining Centre of the greatest Mineral lIelt in tne world. 

BIG PAY made by Agents selling our Rubber Printing Stamps. Taylor, Bros. & Co., Cleveland, O .  
Old Books 'Vauted at American BQok Exchanoe, 55 Beekman St. ,  N. Y. for New Books or Cash. Books loaned to all parts of the United States. Local Agents wanted. Sa;y where you saw this. 

MACHINISTS' SUPPLIES . 
The Best and Cheapest In the Market. 

H. A. ROGERSoJ9 John Street, N. Y., a few 
��grYI::,asfh�f "r��.rr,��ist ��erKf:Jg:til� wants . Lathe Chucks, Twist Drills, Oil Cups, Lubricators, Steam and Gas Fittings Rules, Dividers, Callipers, also Machinists; Tools In variety, and Taps and Dies. 

WIRE·DRA W I N G  M .<\'CHINERY 
complete, from ��dh�:'t: rr�J�'g:mufactured by 
Send for prices, etc. Barre, Mass. 

Brainerd MILLING MACHINES :�ds;!.��� Universal, Index, Gear Cutting. and Plain. 'Screw Machlnes·and V ises . Address, for illustrated circular and prices, B. M. M. CO . ,  131 Milk St., Boston, Mass. 

AT NEW "'TOCK EXCHA NGE. 
John Hickling, ·62 Broadwaill and 21 New St. 
1 ���g�f: �:�!r':a�� �o �u�h�� li�b�tt;�S 

of Stock on 

1-16 commissions 1-16 on 25, 50. or 100 shares. Visitor to Wall st. can deal with a responsible house by calling on JOHN HICKLING, 21 New St . ,  New York. 

BRAN NEW BREECH. 
LOADING RIFLE FOR $"'5 
•• The biggest: bargain 
i 'We ever offered," 

And they are just as they come from the manuf&e
turoars' hands, 

BRAN N EW, PERFECT, 
AND 

GOOD SH OOTERS, 
GVAKAN'1·EED .  This rlfte cost '15 10 
R:ii��� �f�h�ag:��:e� A�eRl���u�:��:!:f��8��� 
m ent oftheir stock to us, is the on ly rea.on 
:for the sale of' this rUle at thi. 
�:;��:;;d i!�kr. 'bl�!�r��::��n:���r\�����::; 
formed bla.ek-walnut stock. 

BARREL IS OF THE BEST STEEL 
FINELY R I FLED. 

The lock and graduated sight alone cost .5. and aft 
handsome and well-made & rifle cannot be bou�ht in the United States for $20. The loading arrange
men t i s  a drop nction, similar to a Ballard or Sharp. the simplest and best. Every man and boy 
i n  this country 'W'ho need8 a riOe 
"hould purchase one of' the.e Iruns. 
For 

TARGET SHOOTING 
HUNTING. 

Or Trade, they are .... orthy of your attention. SUCR A BARGAIN WILL :NEVER BB OFF.RED AGAIN.  
W e  have f'urnished several Ride Club. with 
this rifle, and have received many pnUses for their 
shooting Q.ualitie8. Order ut once and say that you 

want our :N ew Union Bide, 80 as not to conftict with iormer advertisements. Be .. 
member that these Gun. are 
Bran New, coat the manu:fac-
turer over 81& ieee!!, and that 
�'itt�::�

r��!: e :rsh 'tt
S 

w:-�1iJr�; �oforet send a du express receipt by 
Good. Packed Free and Sent Promptly. We respectfuny refer for o:ur reliabiUty �o 

any Gun Bouae in the COl1ntry, the t:dl� 
torornn!: Boston paper. and to any of the 
Express Companies in this city. 

l�d�fed�:h�1!�t·:il��tl::����: 
a box. 

G. W. TURNER & ROSS, 
26 Central St., Boston, 1IIas8. 
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mONGL1 ENDOIISED BY 'rIlE SCIENTIFIC .6.KIIIIC.w. 
7 0, 000 OOPIES SOLD I I  

ALLEN'S USEFUL COMPAN ION 
AND 

ARTIFICER'S ASSISTANT. 
M1cH[t��¥�Et�6�X�fcts,I�';.�����s�����S���E��d 
��G�rlb���A����f��6riii<&��

s
MS����i��Z�� �!��t 

VALUABLE COLLECTION of NEW and RELIABLE RECIPES, 
PROCESSES, TRADE SECR

E
TS, TABL

E
S, &c • •  ever published, 

io�:d ���o�:,�?: G}i¥WrC:!�::I��S�'>r��bOO�a\\fE1G�� 

fE��OJI.ffl�IL�V�ln�re� Jfft!��Sea����!��d'fr�:�� a��:e� 
THE SCIENTIFIC AMERIOAN says of this work ; 
" This is undoubtedly Ihe cheapest work of the 
kind ever pub�ished. It contains 700 pages 

..  of closely arranged matter. The author and 

.. compiler has covered 'lJery ealtensi'IJe ground, 
" and the recipes and instructions are carried 
" down to the latest date. " 

�a!gb�t�b!���d;t A� P1:k�:�:.re Si;��E no co�l�� c�E��erB �I 
�}1�tRlOsS:rt:: :�Jfis�fNNE8�.�PI3 O�U·���yA�4��sNtl:h; 
yo,k, P. O. BOX 3756. 
See .. C�ndensed Table of Contents," in paper, Nov. 24 

LADIES �J'd����tI�a111�,}��%8�Mm;�, �7.: AIR 
F O R  A L L  P U  R P O S E S .  

COMPRESSORS 
. .  HICKEY 

S'l'EAM FURN AC E BLOWER, 
THOMIs°!i .B1iI�\U���iloC;;a:�t, N. Y. 

. JENNINGS' W A TEE CLOSETS Re���:d. 

S3GOLD PLATED WATCHES. Ch�ape't in the known world. Sample Watch Free to 
A.Uenls. Address, A. CoULTlIB & Co., Chicago. 

A WELL·KNOWN FIRM IN TIm IRON and Machinery Trade at Berlin (Germany) , having the very hest referencesr wishes to obtain the general agency 
r�:1 �orpslras�e�J��e; It.r�., a�16,r�lr�ni{��o{fajf��t Berlin, S. W. (Germany). . 

.A SPEOIALTY of HEA Y Y  PRESSURES. 
. THE NORWALK IRON WORKS CO., SOUTH NORWALK, CONN. i\. t:Nr:INE . �� . �\�� �- -���H BIJII/iJ;===' �WETHERI LLS I M PROVEM ENTS-f!il:..1 

: � 

NOTICE T O  INVENT O RS . C H  E S "- E  Ft., 

All who have patents to dispose of address EUROPEAN AND UNITED STATES PATENT I:XCHANGE, 
P. O. Box 2801. · 200 Broadway, N. Y. A Superior Quality of 

S C R E W  B O L T S ,  

Th e H 0 A 0 L E Y 
P O R T A B L E  S T E A M  E N G I N E . 

W ITH AUTO MATI CAL CUT - OfF R EG U LAT O R  
A N D  B !\. L A N C E f.J V A L V f .  

THE BEST .�� MOST ECO N O M I CAL ENG I N E  MADE 
S E ND FO '/? C / R C U L A R  

TheJ.C.HOADLEY C O .  LAW R EN C E .  M A S S .  
STA r E  W H E R E  Y O U  S A l,  T H  j S .  • 

PAT EN'I'S AT 

A U CT I O N. 
THE DRIVEN WELL. 

'��ll� :;;� �,,'m�v :&�:�1��er;,,f8�r ,��lnlstR,li�h�� American Driven Wen Patent, leased hy the year to responsible parties, by 
W M .  D. A N D R EWS & B R O . ,  

NEW YORI .. .  

The ���£§!e!l�f�vM�g�!�r�!XO��ency 
121 Chambers and 103 Reade Streets, New York. 

MACHINISTS' PATTERN LETTERS In great variety. .VANDERBURGH, WELLS & CO., Printers' Warehouse, 
18 Dutch Street, New York, corner Fulton. (Up-stairs . )  
112 0 0 Salary. Salesmen wanted to sell our Staple Goods to dealers. No peddling. Ex))eJU�e8 paid. Permanent emploY" ment. address S. A. GRANT I;, CO .. 2, 4c, 6 &; 8 Home St., Cincinnati, O. 

Wood-Working Machinery, 
Such as Woodworth Planing, Tongueing, and Grooving 
l\����te�e�oa:ie���la:e��sM��h����o.�so:�;�:,t !� �e-Saw Machines, and Wood-Working Machinery gene .. ·rally. Manuf�1��'i!J'1f:Jy. RUGG & RICHARDSON 26 Salishury Street, Worcester, Mass. (Shop formerly occupied bv R. BALL & CO.) 

SALES WANTED ON A VEARL.Y SALARY 
to DEALERS. Samples FREE. -1Z5A.. MONTH and a1r expenses, to sen MEN $ 8. ,·OSTER & co • •  c .. o ...... , o.CIGARS . 

Senn :�. "tamp to in8U1'8 n.nswel". 

Regular Monthly Sales the first week of each month, 
hy George W. Keeler, Auctioneer, at his salesrooms, 
53 Liberty Street, N. Y. For terms, etc., address The 
New \' ork Patent Exchange, Room 11, 55 Liberty Street. 

E A G L E  F O O T  L A T H E S ,  11 Improvement in style. Reduction III rices April 20th. Small Engine.Lathes �lide Res

.

ts, Tools. etc. · Also Scroll and Circular Saw Attachments, Hand Planers, etc. Send for Catalogue of outfits for Amateurs or Artisans . 
WM. L. CHASE & CO., 

95 & 97 Libertv St .. New York. 

IMPORTANT FOR ALL CORPORATIONS AND MANF'S CONCERNS .-' Uuerk'. Watch
tnan's 'I'ltne Detector, capahle of accurntaly con
trolling the motion of a :watchman or patrolman at the 
different stations of hfll beat. Send for circular. J.E. BUEKK,P.O.  Box 9 '2' 9  Bosto n . Inass N. B .-rrhe suit agatnst lm,baeuBer & Co.;,of New York, was decided In my favor, June 10 1874. A fine was assessed �ainst them Nov. l1oJ876, for selling contrary 
�fo;�: ii'.�ri'ifgi� ti::: ,:;�u�atente�fIrsb:��:.\.� �tr�: cording to law. 

Lag Screws, Tap Bolt., 
Set Screws, Bolt Ends, Turn Bucldes, &c. 

Manufactured by 
S A M U E L  H A L L'S SO N ,  

Established 1839. 229 W. l0th Street, N. Y. 

Baker Rotary Pressure Blowe;. 
(FOROED BLAST ) 

Warranted superior to any 
other. 

WILBRAHAM BROS, 
2818 Frankford Ave. 

Laundry Machinery and the Nonpareil Wash_ 
b��l���i\��.'t':"'����t¥g:�ciiis?tri�! a�d K:s�t:::�i� for Laundries furnished. Correspondence Invited . 

The Sation al Petroll'nm GaR Co. Have the only process that wlll produce pure fixed Gas from petroleum. Uniform and reliable as the best Ooal Gas. and much more hrilliant, at half cost. Will furnish works for Cities, Towns:JIanUfacturi� CorBorations ; 
�soa:or;��er:��U�r se�3lSf���licui:;� �ig�'li': CLAP>P.,Qenera1 Agent for States of New York and New Jersey, M Broadway, New York. 

Patent Atmospheric Gas Burner, 
;��:;�:�l�� E:I::t i'ril��e �i'iiut��:j.�'g'Jl�%'a1fi\rt;� tliat will bnrn with its mouth downward and not heat back. A. H. WATKINS, 94 Harrison Ave. ,  Boston, Mass. •• - Send for Circular with Testimonials. 

POND'S 
BOILERS AND ENGINES.-S Horse Power; $175 ; 5 Horse Power, $290 ; 10 Horse Power, $500 i 25 Horse Power, $1,000. 187 Grand street, N. Y. 

STO N E  A N D  O R E  B R E A K E R  A N D  C R U S H E R .  $5 to $20 Der day at home. Samples worth $5 
F b ki h d d brittl b t t Iz E d d b th I M free. STINSON & Co • •  Portland. Me. 

M.i'�ut:�tn'i-�n:� a�Railr:a��o�p�'i.��on� i��hesU:i.teJ'S��"t"es aKd F�r:t:!nc5on�rrV��: First Premium wherever exhibited. and hUndreds of testimonials of the /WJhest character. KNIGHT'S AMERICAN MECHANICAL DICTIONARY 
A NEW SIZE FOR PROSPECTING AND LABORATORY USE. 

Send for circulars. Address :QI,AKE CRUSHER CO., New Haven, Conn. 
SOI,D ONLY BY SUBSCRIPTlON. -Experienced agents wanted in every State. Send for hook of instructions descrlbinf the work, and explaining how to aell it. Mii��J7 Mt�f1'Tt8��t.�ga�t':i"':., Now on Exhibition at the American Institute Fair. 

THE UNION mON M;f,LS, PIttsburgh, Pa. , Mannfacturers of improved wrought iron Beams and Girders (patented). The great fall which has taken place in the prices of Iron, and especially in Beams used in the construction of FIRE PROOF BUILDINGS, induces us to call th� special attention of Engineers, Architects, and Builders to the undoubted advantages of now erecting Fire Proof 
�i��:l�'i,"j-�:��h r.:mrti'.f���1 PO�';;';;lf�ig� °t':,r l:,��� 
g'WJ�md'l�i'fihA'd3fJ)iil11,ll:t �e S';t��r1X�i�'1'ff,� cost of Insurance avoided,and the serious losses and interruption to business caused by fire; these and· like considerations fully justify any additional first cost. It Is believed, that were owners fully aware of the small difference which now exists between the use ot Wood and Iron, that in many cases the latter would be adopted. We shall he pleased to furnish estimates for all the Beams complete, for any specific structure, sothat the diJference in cost may at once be ascertained. Address CARNEGIE, BROS. & CO., Pittsliurgh. Pa. 

13 Astor Place, New York. 

PATENT M INERAL WOOL. GR��G��N CAST INGS ��i�:j!i;:��llr Inco�bustlble. The best non-conductor. Cheap enough We make a specialty of light work. for bnlng frame houses. :t'.ndJ?r ��¥i�it8, LIVINGSTON & CO., Iron Founders, Pittsburgh, Pa . 
P. O. Box 4461. 26).2 1'lroadway, N. Y. 

Lathes, P l a ners,  Sha pe rs Drills, Bolt and Gear Cutter'!>. Milling Machines. Special Macmnery. E. GOULD & EHEltHARDT, Newark, N. J. 

H. H .  W-OH!I"HINGTON. 
HYdr;U�I� ���kt,D�;} YBr��WSJ:.!t,t�roOklyn, Manufactures Pumping Engines for Water Works. In dally use at 100 stations . Also Steam Pumps, Water Motors and Water Meters. See SCIENTIFIC AMERICAN SUPPLEMENT, January 27th, 1877. Prices largely reduced 

N o 8awunst ! No Planin[ ! ;:�:.;7�00PMANS & QO. , OF AMSTER-
50 P E R  C E N T .  O F  W O O D  S AV E D. r�MA���::''i.''�a���u�ii�/,::,�oI: t����?!�.i�:a�n��� have established a wholesale business for American The lumber, as manufactured by our recently patented articles, both for their own account and as the repre
Cutting Machines and Seasoning Presses, is fu� e�ual, sentatives of several manufactur.ing concerns in the 
� ���:,ug;�?fi' ;�t \�a�::���s a��sf����alnu�. :t� , �r����t�t:���n 1f:Wt���i�ddti�irg���fe��\y\��eII 
hogany SpanIsh Cedar Whitewocd etc of an thick to their advantage to address th em with· catalogues and 
ness, fro' m 1-16 to v l'nc' , a' prices t'hat" cannolbe ap: I t · ·  th f n I fo at·o abo t their 
proached outside �f o�r e�tahl1shment . It needs bnt E�g3s�u��¥e;.fn���1; ��strni. Yo le'::ve� �t .. N .uY. 
one trial of our lnmber to remove all prejudice against cut wood, as the boards, as manufactured by us, have an 
�oeo';feri�E'O': '0�i�Mi'"J��o�'i�1�� l���� §1.�'1":f� W- E  E N �M E L i n  F I N E  J ET B LACKevery varietyo ft.rned wood work p ortS' of m ach,nery;cast ing-s .tin W3,'e and other onetal 

wO" k ENAMELEDJET tOODS , i n wood or metal, made to o rder 
A M ER I C AN ENAMEL Co.I1 W AARE� ST P R OV I O E N C E ,  R • •  ft nVEATl cEAC �M�O�N:�EE�y H U il il SB�2?�?u:�h!�'�Nac!!'�<[�n��?�e��· 

When thei r  advertising- is properl y })laced . mayer's and ot er makers, from 25 to 50 per cent. 
For list of best medlums. address below the catalogue prices. 

SPARE THE CROTON AND SAVE THE COST. ED WIN A LDEN¥] A�';f:�Igif.G 
at�:3�g!:r����.th§�.fJal�r"t'h�[;�f.°r mounting objects, 

Driven or Tube W ells sendl:�e�����!�i?::J�;��;1��t · 
JAMES W. QUE�1lh�s�.?ui�r�I��t��elphia. 

furnished to large consumers of Croton and RIdgewood on free. AGENTS WANTED. Water. WM. D. ANDREWS & BRO., 414 Water St. , N.Y. I 'J For Jlarticulars address who control the patent fora;reen'SAmeriCan DriVenWeI1 1 INDEX PLATES FOR GEAR-CUTTING MA- WILSON SEWING MACHIN}! CO., ��-�----- ----- -----�- CHI�S d d rill S29 Broadway, New York CIty, $66 a Week in your own town. Terms and $5 outfit n� ma e an d ed to order, with any requir- New Orleans, La. ChICaIrO, III. free. H. HALLET'!' & CO .. Portland Maine. ed number of holes or cut upon the edge for screw. Spur I Or San Francisco Cal 
����!:�e��a��:�t�::c�r 1���r!�:rn:nDJ ��t����: '---' -----

F A R M  C R I ST M I L L r
makerS' engine lathes Holes drilled in straight lines of Pond's Tools 

• any required numberto the inch . Special tools and care I used to insure accnracv. Patent Cutters for Teeth of , GGrril.nnddlsnagl.Pka,.rtndssarOef graOf S"nTrEaEpjLdl·Y. Gear Wheels. which can be sharpened by grinding with-
I E l L th PI D 1lI & II out changing their form, kept In stock. Cutters made on nl!, ne a es, an"rs, r s, c. Is simple, durahle and cheap. this plan will last many times as long as those of the Send for Catalogue. DA VID W. POND, Successor to Is adapted to all kinds of liorse- common form, with the advantage of being always ready , LUCIUS W. POND. Worcester, InasM. powers. for use. Descrlptlve Catalolffie with price list. sent per . ....,..--___ _ 

Soo!1for De8criptive Oio"cular. mail on �pplicatlon BROWN & SHARPE MANUF AC- I IT PAYS to sell our Ruhber Hand Printing Stamps. 
WM fJ. BOYER & BRO. ,  TURINU COMPANY, Providence, R. 1.  Terms free. G. A. HARPER & BRO .. Cleveland, O. 

2101 Germantown Ave., 
Philad elp h ia, Pa. 

Wright's Automatic Cut-off Engine ,  
SuperlO� In economy, simpliCity, and durahilltv to all otlier engines in market. Engines. Boilers and Machin
ery, new and second-hand. Elend for circular . GEO. M. CLAPP, 206 Broadway, N. Y. 

$250 
0

8year. Agents wanted everywhere. Bu,," . Iness stTlctll' legltlmate.Particulars free Address J.WORTH & Co., St. Louls,MOo W I N D  E N C I N E S, 
r.�gar�,:�.f g:""et;.:;' uf��1!�r� e'g,�� my and regular power Is required. 25 Cards, 25 styles, lOe.." or 20 Chromo Cards, 2Oc. with 
Adapted to all kinds of farming and name. J .  B. HUSTED, Nassau, N. Y. 
mechanical business. Estimates irlven . and printed instructions furnished. I B IG  PAY To Agent. selling my 10 new articles. 

Phila��i�;�s ��el!o��p��t!i t��f�: ��J��o:::cit�SJJo";Z�'thi��"Bl� 
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Inside Faile, each insertion - - - 7;') cents it line. 
Back Page, each insertion - - - $1.00 a line. 
JiJngravings may head adve1'tisements at . the same rate 

per line, by measurement, as the tetter press. Adver
tisements must be received at publication Office as early 
as Friday morning to appear in newt issus. 

T H E  

Harrison's , Sy�tem of Grinding ! 
illustrated Catalogue Now Ready. NEW STAND.A'RD FLO URING. MILLS. 

Old TheoriEisJ Horizuntai Grinders; Sluw Runners, Fully' Exvlodea. Fine'Flour, High' Speed; and Econu
uucal MllIing Fully Established.' , A NEW :Copy ' For All. 
Millers and Edlturs please address 

EDW ARD HARRISON, 
No. 13;') Howard Ave. New Haven, Conn. 

C'C" AE-DIOLA'S 

citlculating'Mn.-chines" G. B. Grant" Beverly St.; Buston.: 

HARTFORD 
STEA-M BOILER 

Inspection & Insurance 
COMPANY. 

[DECEMBER ' 8, 1.877. 
THE TAN ITE 00., 

STROUDSBURG, FA; , 
E M E R Y  W H E ELS A N D  C R , N DERS. 

GEO. PLACE, 121 ChamberS St., New.Yurk Agent. 

Ste'el Oastings, 
Frum U tu 10,000 Ibs. weight, true tu pattern. An Invalu
able suostitute fur furgings, 'Or fUr malleable iron cast
��s reauirinMeat strenllM" Send fur circular and Berryman Patent COFFEE &, SUGAR MACHINERY , , 

Coft'ee, Malt, Corn, Cocoa, an d Grain- W. B. FRANKLIN, V. Pres t. 1. M. ALLEN, Pres t. f£v
c
ir.h�l 8T�i�l:r�1>Hlt��i\�gJff.Pg:, 

Food Wator Hoator, Dryinl£" Machine. (;oft'ee-Hnlling and J B PIERCE S ' 
TORPEDO VESSELS. By MR. DONALD 

PoJishing Machine... C 'oft'ee-Wa .. hlng . . , Be y. SON. A valuable paper, lately read before the United 
M " 1  ..... 11� S ""ar Ev por • 

Service Institute. Being a full exposItion of the Tor-
AND ac .. lle. .....e � u.. a a.or. pedo-boat system,from the earliest efforts to the present 

Messrs. C. ADOL PHE LOW & CO .. 42 Cedar YALE VERTICAL M I LL time. GiVing dimensions and performances of the Purifier, Street, Messrs. lU UNOZ & ESPRIELLA, 52 Pine ' several sizes built by 'l'hornycroft Bros. for the various 
Street, New York. are Mr. Guardiola's Agents, and they . I governments, hljrhly Interesting trials of these buats, 

Fur High . 'Or Luw Pressure Engines . 
Delivers Feed Water at 2100 Far. 
Prevents furmatlun 'Of Scale. Re-

will give prompt attention to all orders for any 'Of the : and experiences In war, and a description of the torpe-
abuve machines. i dues used. 1 illustratlun. Contained In SCIENTIFIC 

'Old Scale. The 'Only Heater 
�ar)pllicaible tu Cundensing Engines. 

3,500 in use in Uilited States and 
England. Send fur circular. 

I .  B .  DAV I S ,  Hartford , Ct. , 
Sole Proprietor and Manufacturer. 

M
ICROSCOPES tter.tte8�:!, I?�

c
c'i:: cles, Telescupes, Thermumeters. Sen:!' fur 

Illustrated Catalogue. R. & J. BECK, 921 l1hestDut St., Philadelphia . 

S
TRANGER PAUSE ! fll;W" A copy of the 

Weekly Union Advertiser, Wayland, N. Y., 
size 3Ox42 ; an excellent juurnal, established 1873. 

can be obtained by addressing. a postal card as abuve. 
It will please yuu. Dr Mentlun this paper irrwriting us. 

All Right Fire Arms Co" Lawrence, Mass. 
ALCOTT LATHES, fur Bruum, Rake and Hue Han-

dles. S. C. HILLS, 78 Chambers St. N. Y. 

CAVEA'.l'S, COPYRIG HTS, TRADE 
MARKS, ETC. 

Messrs. Munn & Cu" in cunnectiun with the publica
tiun of the SOIENTIFIC AMERIOAN, cuntinue,tu examine 
Improvements, and tu act as Suliciturs 'Of Patents fur 
Inventurs. 

In this line of bnsiness they have aad OVER THIRTY 
YEARS' �IENCE, and nuw have unequaled facUf,ties 
fur the preparatiuu 'Of Patent Drawings, Specificatiuns, 
and the Prosecutiun u,!:Applicatiuns fur Patents in the 
United States, Canada, and Fureigu Cuuntries. Messrs. 
Munn & Cu. also attend tu the preparation 'Of Caveats; 
Trade Mark Regnlatiuns, Copyrights fur Buuks, Labels, 
Reissues, Assignments, and Repurts 'On Infringements 
'Of Patents. All business intrusted tu them is dune 
with special care and prumptness, 'On very muderate 
terms. 

We send free 'Of charge, 'On applicatiun, a pamphlet 

ESTABLISHED 18«. 
JOSEPH C. TODD, (Formerly 'Of Tudd-& Rafferty), ENGINEER and MACHIN-1ST. Flax, Hemp, Jute, Rupe, Oakum and BlYOdng Machinery, Steam Engines, BoUers, etc . Also Agent for the celebrated and improved Rawsun & R!tttn!(e.' HoistIng Engine, I will �urmsh 'If,ecificatluns and estImates fur �d'���e <)f X'J'.J;,�,::,ery. end fur deSCriptive circular 

J. C. TOD,D, 10 Ba;rclay St . . New Yurko 'Or Paterson, N. J. 
" Indispensable to the Library, Glergyman 

Lawyer, Physician, Editor, Teacher, Student
' 

and all of any calling in ' life who desire knowl: 
edge. " 

ENCYCLOP lEDIA BRITANNICA,. 
Ninth Edition.· -Ameriean Reprint. 

This great wurk is beyuIid comparisun superiur in Its elaborate and exhaustive character to all similar works. The contributurs are the must distinguished and orig�'i�t thinkers and writers 'Of the present and 'Of the 
This Issne Is thl! Ninth r\lvisiul} in a space 'Of 'Over one hundred years SIDce its lllceptlOn, and this reprint a cupy In every particular 'Of the British Editiun nuw 'In CUurse of publication, is the best and cheapest wurk ever 'Offered tu the American peuple. . The articles are written in a most attractive style an!! the quantity 'Of matter in each vulume is one� ��tJ�8£:�:1:�a����me than in any 'Other Cyclupredla 
'l'he wurk cuntains thuusands 'Of Engravings 'On Steel and WUUd, and is printed frum entirely new type made expressly IOr it. ' .  
It will be comprised in twenty-one Imperial octavu volumes, six of whi�h are now ready, and the succeeding vulumes will be Issued at the rate 'Of three a year., fr}:'e pel' vol., extra cloth' binding . . . .  , ;  . ; . $S . OO. u alf Turk�y Morocco, extra . . . . . . . . . . . . . . $7.00. 
Sold only_ by subscriptlun. A neat Pamphlet, giving specimens 'Of pages cuts full-page lll)1stratiuns, list of cuntributurs, etc. will be nialled gratiS to applicants .  ' 
J. M. STODDART &: CO., Publishers, 

�23 Chestnut Street, Philadelphia. 
H. H. KEY. Publisher, 

Room No. 8, 120 Broadway, N. Y. 
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cuntaining further infurmatiun abunt Patellts and hull' The fact that ' thls ·sbaftlng hilS 75 per cent. greater 
toprucure them; directiuns cuncerning Trade Mar!<s, . �\he:.�hu:e�:'e",id��),"�;]':,nd��f��l�tt����f'i;c����tg.il 
Cupyrights, Designs, Patents, Appeals, Reissues, In- We are alsu the sule manufacturers of the CELEBRATED 
frlngements Assignments ReJ'ected Cases Hints on CULLINS' PAT.COUPLING andturnlsh PulIeys, Hangers, , , , etc'j 'Of the must appruved styles. Price list mailed 'On 
the Sale 'Of Patents, etc. ap" Icatlun tu . JONES & LAUGHLINS . Tr), Street, 2d and 3d A venues Pittsburgh Pa. Forei"n Patents .-We also. se)ld, free of charge, a 190 S. Canal Streett Chicagu, m., and Mllwaulde, Wis. 
Synupsis 'Of Fureign Patent Laws, shuwing the cust and ' II]r 'stucks 'Of tIl s shafting In store and fur sale by 

FULLER DANA & FITZ Bustun, Mass. 
methud 'Of securing patents in all the principal cuun- tiEO;PLACE '& CO., 121 Chambers St., N. Y. 
tries 'Of the wurld, American ' inventurs shuuld bear in 
mind that, as a general rnle, any invention that is valu- PYNCHING Pn"uPM�t.!i'.:"e&�.an���s's¥'{drgr� 
able tu the patentee in this cunntry is wurth equally as ' P, RESSE.S. �1J;�R PRESS CO . ,  Middletuwn; 
much in England and sume 'Other fureign cuuntries. 
Five patents-embracing Canadiau, English, German, FOOT LAT' HES ' Fret Saws ' Send 6c fUr 90 

1 • 11 ' PP' .  E. Bro"';' Lowell, M' ass. French, and Be gIan-wi secure to an inventur the ex- - . �  

elusive munupuly tu his discuvery amung abuut 'ONE PATENT SCROLL AND BAND SAW MACHINES A 
HUNDRED AND FIFTY MILLIONS of the most intelligent speciality. CORDESMAN, EGAN & CO., CinCinnati, O. 
people in the wurld, The facilities 'Of business and 
steam cummunicatiun are such that patents can be ub· 
t.lined abruad by 'Our citizens almust as easily as at 
bume. The expense tu apply fur an English patent is 
$75; German, $100; French, $lQO ; BelgIan, $100;  Cana
dian, $50. 

. 

Niagara 
Steam Pump Works. 

ESTABLISHED 1826. 
CHARLES B. HARDICK, 

Oopies of Patents.-Persuns desiring any patent N o . 2 3 A d a In II S t r e e t ,  

issued frum,1836 t u  November 26 .  1 867, can b e  supplied BROOKLYN, N. Y. 
with 'Official copies at reasonable cust, the price de: , �  N 
pending npun the extent 'Of drawings and length of BOGARDUS' PAT .T UNIVERRAL ECCE -
specificatiuns , 

. 
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A t t ·  d '  N b 27 1867 t hi h .. Corn and Cub, Tobacco, Snuff, Sugar, Salts, Routs, ny pa en 188U� Ennee ovem er , , a  w P ' Spices Coffee Cocoanut Flaxseed Asbestos Mica, 
time the Patent Office cummenced printing the draw- etc., and whatever 'cannut be gruund btl 'Other' mills. 
ings and specificatiuns, may , be had by remitting tu S6�Jo�.P.j\�¥�Mrow�e:�:.c����;. loasjhri�ck�WGllt 
this office $1. DUS, curner 'Of White and Elm Sts., New York. 

A cupy 'Of the claims 'Of any patent issued since 1836 
will be furnished fur $1. 

When 'Ordering cupies, please tu remit fu� the �ame 
as above, and state name 'Of patentee, titie 'of inven
tiun, and date of patent . 

'A pamphlet, cuntaining full directions for .ubtaining 
United States patents, sent free, A handsumely buund 
R�ference Bouk, gilt edl(es, cuntain.; 1 40 pages and 
many engravinl(s and tables impurtant tu every pat
entee and mechanic, and is a nsefal haud buuk of refer
ence fur everybudy. Price 25 cents, mailed free. 

Addre." 
1'4UNN & CO., 

Publishers SCIENTIFIC AMERICAN. 
37 Park Row, N. Y. 

.BRANOn . OFFIOJJJ--Oorner qf F ana 'lth ,streetg, 
Washington, J). O. 

LEFFEL WATER WHEELS. 
With recent improvements. 

Prices Greatly Reduced.. 
7000 in successful 'Operation. 

FINE NEW PA14l'I'.!LE'r rOll 1877 
_ Sent free to thuse 

Ja.mes Leffel & Co. , 
Springfield, O. 

109 Liberty St. , N. Y. Citv, 

Worcester, M as •• , 
Manufacturers 'Of the Blaisdell Patent Upright 
and other firSt-class MaChinists' '£ools. . 

PY'rometers, ���n�hfI�in�la�rtIP�
f 

Buiter Flues, Slll!er-Heated Steam, Oil StillS, &c. ' 
HENRY W. B!.JLKJ,EY, Sule Manufacturer, 149 Bruadway, N. Y. 

25 Fa.hionsble Carlls. no twu alike. with name, tOc. 
pustpaid. GEU. I. REED & Cu., Nassau, N. Y. 

E-N C I N E E R S  W A N T E D  
In all tuwns In Eastern, extreme Western and Southern States as agents tu sell the best·twu plstun rud packlngs madeFo1fl��r�1 �l'f�s fA6ifN'�d c�:�i:JIeveland, Ohiu. 

R OCK D R I L L I N G  M ACH I N ES 
A N D  

A I R  C O M P RESSO RS 
MAN UFA C T U R E D  IlY BUR LEICHRoCKORILL C O  SEND FOR PAMPHLE T .  F ITCH B U RG �ASS,  

Mill Stones and Corn Mills .  

, AMEICAN SUPPLEMENT Nu. 79 . Price 10 cents. To be had at this 'Office and 'Of all newsdealers. 

Liquid Paints-all shades, finest In the wurld. 
Fire Proof Paint, fur Wuud wurk, &c. 
I::��:,i:ftl�h'fl� ���f�;.���nc:'�f:g &c. 
Roof COR t' fur resturlng and preserving 'Old ruufs. Cemen rt�, Furnaces, ;Leaky Roufs, &c. �team BOller C6vel'lngs. . 
!Steam , Asbestos Boards, Fire Proof Coati athings and Roofing :Felts, &c. These artlC es are ready for use, and can be easily ap
plied by any 'One. Send fur Samples, Pamphlets, Price Lists, &c. 
H .  W. J O H NS M A N U FACTU R I N G  COM PANY, 

8 '1  Maid en Lane, New York. lPHILADELPHIA BRANCH,,406 Arch. st. 
Alsu DOWNIE TRAINER & CO . ,  Huston. 
fur S. W, HEMPS'l'ED & CO., Columbus, Ohiu. 

sale by M. M. BUCK & CO., St. Luuis. 
�HiiltsW§�RU��8N,�:: g��:co. 

FOUNDRY AND MACHINE SHOP FOR 
Sale 'Or Rent. We 'Offer at a bargain, 'Our 'Old wurks. 
=;l:�e�fp��e"re a�'abl:�8:ttis ���c�u::r,:gm: a�N;,�':i 
'Or wuud wurklng business. Cual, Irun, hard and suft lumber close at hand. Three railroads. Address SOUTH BEND IRON WORKS, Suuth Bend, Ind. We make Burr Millstones Portable Mills, Smut Ma

chines, packers\MIll Picks, Water Wheels, Pulleys, and 
gearing, specia ly adapted tu Fluur Mills .  Send fur 
\llttalogue. J. T. NOYE- & SON, Buffalo, N. Y. PERFECT 

$3PriE�L�Il�v�lu er.R��lI NEWSPAPER FILE 
a"'1l press. Larger sizes fur large wurk. The, Kuch Patent File, fur preserving newspapers, 
your own printUng <Ii/Id aav�rtJii!Vng <Ii/Id magazines, and pamphlets, has been recently Improvea 

save nwney. Excelle-nt spare liour amuse- and price reduced. Bubscrlbers to the , SCIENTIFIC AM
ment fur old or yuung. Or It can be made ERIC4N and SCIENTIFIC AMERICAN SUPPLEMENT can be 
money making business anywhere. Send supphed for the luw price 'Of $1.50 hymaU, or ,1.25 at the I��@�&y Be. stam!!s fur large catalogue tu llffice of this paper. HeaVY" �uard sides ; lllscription 

C: KELlSE ¥ & CO., Manufacturers SCIEN.TIFIC AMERlCAN, llltK!!t. Necessary fur 
Meriden, Conn . ' eVl!?d��� whu wishes tu preserve e paper. 

-----------------------------

D.A. :NTBp.,;:e�er'!!l'�rI������: 
Manuf'd by the HULL & BELDEN CO., Danbury, Ct. 

O·T. '.1 S
" SA.FETY H?ISTIN. G 

. Machln�ry. 
. O.TIS BROS. & CO., No. 348 Bruadw!ty, New '!turk. � . .  , Model Engines. � Cumplete sets 'Of 

tt"-S C �;�Ii��m�l S 

MUNN & CO., 
Publishers SCIENTIlI'IC AMERIOAN. 

Reverse Motion 
r 

Mudel steam En�ne" 1 1-2 in. bure, 3ln:struke prlce, $4; dlttu 2 In. bU
. 
re, 4 m. stroke. price, $10, same st),ie as cut. Eureka Fuot.Lathe� .only 15 Dollars. Gear Wheels and 

Parts of Mudels; All kinds ot Small Tuuis and M.aterialS '0 e s general 
1f0'�¥;�6W�Wf8ir!f�XN,23 CurnhHl, 'Bustun.-Mass. 0 v e t  a i 1 1  n g 

with thick 'Or 
- .... ,thin stu1fB. Simple, Durable and 

KN OW 'A new Medical Treatise, " THE -- Ellicient. II]r Send for Pamphlet , SCIENCE OF LIFE, 'OR SELF-PRES- �gd %��.RI�u�rer����· all�g:�� 

T H YS E IF �(;;�T$f"" :e��U\:ur nl':.r:Y\l'i�ry Variety MUulders made to 'Order, and warranted by the 

, ��Ig���hP�:
s
��,.\�Ii�;'n

e
\\!:,:s ��: B. C. MACHIN ERY CO., 

price of the buuk. Guld Medal awl),rded the authur. The Battle ,Creek� Mich. 
Bostun Herald says : " The Science 'Of Life Is;beyund 
all cumparis

.
on, the must extra- H E A L 'Ordinary wurk on Physiulugy 

ever publlslied." An illustrated Pamphlet sent FREE. Address THYSELF 'DR. W .  H. PARKER, Nu; 4 , Bulfinch Street, Buston, Mass. 

SHEPARD'S CELEBRATED 
$�O Screw Cutting Foot Lathe .  
Fout and Puwer Lathes, Drill Presses, 
�'ft��h��ri'fi��ht��s����Jft��T�:t �!�OJ�g

tf g�l�t�
r
�u;t��te�s fg� 

artisans. 
H. L. SHEPARD & CO., SS, 90 & 92 Elm St� Cincinnati, . uhio. 

made. Secured tu the Shaft withuut Keys, Set Screws, 

�� 'go Pi
���

lsge!c;aro���..Po"��. ���:e::d Tap,r-, Faper-Sleeve Pulley Works, Erie, Pa. 

Phillips' Vertioal Burr Mills. 
adapted tu  all kinds 
'Of grinding, w i t  h 
Scrull Ventllatur and 
Discharge , Appruv
ed Self-Oiling Bridge 
Tree Bux. Our clean
Ing at1lachment 'Of Fan 
and Screen makes it 
the must perfect Curn 
Mill ever cunstructed .  
We use furged Cast 
Steel Shafts, andguar
&ntee 'Our Mills supe
rlur tu anything in the 
market. Address 

o I!:.. Snowllake Assorted Cards, with name lOc. �O Outfit lOc. SEAVY BROS.; Nurthfurd, Ct. 

1872, 1874, 1875, 
SCIENCE RECORD. 
t!e-�gIro�?"I:��� tl:::e Jg���dld buuks are ufl'ered at 

Among the SUbJects, fhe folluwlng are the must nute'Worthy, exhibiting In a cundensed furm a general accuunt 'Of the Pru�ress 'Of the Wurld : 
�liJi��?f�r� i�% ���tJ'iElr��, ELECTRICITY, LIGHT, HEAT1SOUND, ������L23J'ilJilHb�lTWRE�TS, 
AGRICULTURE, RURAL AND HOUSEHOLD ECONOMY ; MATERIA MEDICA ,  THERAPEUTICS, HYGIENE, 

. �����t[):lJ�t?J.\fR1t��.fRI1\°?ftYsICS, , GEOGRAPHY, 
���:k8gb::P MINERALOGY, 
BIOGRAPHY AND NECROLOGY. 
Each yearl)' vulume cuntains abuut 600 uctavu pages, 

¥'���'i.�lb�Un"J1� �'l,��';;ti.sf a:S���mee��'d\':.��: and will be mailed on receipt 'Of $1.25 each. Address 
MUNN & CO . ,  PUBLISHERS, 

37 Pru:k Ruw, New Yurk city. 

BRADFORD MILL 00. 
Successor. to Jas. Bradford 4& Co. 

IIANUF ACTlJRERS . OP 
French Buhr Millstone., 
Portabl. Corn & Flour M ilia, Smut Machines, etc. 
AlSO, dealer. in Bolting Cloths anf. 

General Mill FurDl�lng. Otllce&FactolT.1118W. 2d8t, 
NCINNA.')'I. O. 

'W,R.Dunlap,See. 
SENT APPLICA'l'.ION. 
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