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.OrEII OB I'AIElfCE AlfD ITS KAlfUJ'ACT1JlI.B. in suspension. The articles to be enameled are simply dipped 
No. m. into this liquid. a sufficient quantity of the powder adhering 

In our last issue we gave a brief history of faience ware. to the surface. When the external surface is to be enameled 
The present article treats on enameling and baking. brown the vessel is tIrst dipped into the brown enamel; after 

Faience mURt be baked twice: the body must tIrst receive drying, it is tilled with white enamel, emptied, and allowed 
the necessary hardness, then, after the enamel has been ap- to dry again. 
plied to it, it must be baked again to vitrify the coating. When dry all traces of enamel must be removed from the 
These two operations may be carried on either together or bottom of the vessel, as otherwise, in baking, the bottom 
separately in thc same oven. An oven suitable for &ecom' l would adhere to the support. The enamel is removed from 
pUshing either purpose alone is represented in Fig. 1. Fig. the bottom by means·of brushes; this operation is very in· 
o shows an oven for carrying on both operations together. jurious to health, as it tIlis the air with tine particles of lead 
It is divided into two compartments, 
the upper one of which, being the hot· 
test, is used for the first operation, 
while the enameling is done in the lower 
compartment. There are two tires, A 
and B, situated on opposite sides of the 
oven. Fig. 4 illustrates the position of 
the articles in the oven. They are 
placed on plates of unenameled faience 
or "biscuit," supported by pillarR of 
the same material. The success of the 
operation depends greatly upon an ex· 
act regulation of heat. In this respect 
experience is the only guide. To ob· 
serve the progress of the operation, 
cups formed of the same material, en­
ameled and bare, are placed into a spe· 
cial compartment, easy of access, and 
heated to the same degree as the main 
portion of the oven. From their con· 
dition the progress of the operation 
may be observed. An oven large 
enough for about a gross of ordinary 
pottery consumcs about seven cubic 
yards of wood during one operation, 
which lasts about 86 hours. 

The enamel consists of: Minium (ox· 
ide of lead), 52 parts; oxide of manga­
nese, 7; brick powder, 41; total,l00. 

The substances are fused together 
and reduced to powder: the enamel is 
then ready for application. This en· 
amel is intended for brown pottery. 
For white faience a mixture is used 
consisting of oxide of tin, oxide of lead, silex, sea salt, and 
carbonate of soda. 

The oxides of lead and tin are intimately mixed and cal· 
cined; a yellow powder is thus obtained, called" calcine," 
and forming the base of white enamel. It is mixed with the 
other ingredients in the following proportions: Calcine, 47; 
&and, 47; sodium carbonate, 3; sea salt, 8; total, 100. 

This mixture, melting at a temperature of 70· Wedg. 
wood's pyrometer, Is fused, and when cool it is finely 
pulverized. For application to the biscuit, it is triturated 
with water, which holds a considerable portion of the powder 

Fig. 1,-POTTER'S OVElf. 

compounds, which are inhaled and swallowed by the opera­
tives. This manipulation is called varnishing and brushing, 
and is illustrated In Fig. 2. 

Fine faience goods must be placed in the oven very care­
fully. They are generally inclosed in muffies, made from 
biscuit, and these are placed on top of each other in the ovens; 
the latter holding about 20 to 80 of them, according to size. 

Fig. 6 represents one of the chambers, containing several 
plates and a bowl in position. 

By the application of heat the enamel is fused and partially 
penetrates into the biscuit, to which it imparts its color and 
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a beautiful luster. The coating is hard, and does not crack 
or sca.1e off when it is of good quality and properly pre· 
pared. 

When articles are to be decorated by painting, the paint is 
applied to the enamel when the latter has become cold. The 
goods are then again moderately heated, by which the colors 
are tIrmly attached to the enamel. The pigments used are 
essentially the same as those used in porcelain painting. 

II Fine" faience, properly so-called, ill a product of modern 
times, and must be distinguished from the .. common .. 
faience just described. It consists of an inner white, opaque 

body covered by a crystalline lead glaz· 
ing. The first II tine" faience was made 
in England, toward the end of the last 
century, by Wedgwood. It was he 
who discovered that silex ill bleached 
by calcination, and that calcined silex 
bleacbes clay. Pottery made from tbis 
material is very white and hard, ring. 
ing when, struck with a hard body, with 
a clear metallic sound. Its beauty and 
durability soon brought it into great 
demand, and for practical purposes it 
is to-day universally used in preference 
to its rivals. It was also called half· 
porcelain, opaque porcelain, and china, 
although originally the latter term was 
used to designate regular porcelain, 
china, or tine faience. It cannot be 
cut by 8teel, and differs from porcelain 
proper only by Jts opaqueness, the 
latter being translucent and more com· 
pletely vitrified. China industry is of 
the utmost importance in Europe, espe· 
cially England. 

As stated above, the material consists 
of levigated clay and calcined silex, to 
wkich sometimes a little chalk is added. 
The glazing is of variable composition, 
but consists generally of oxide of lead, 
or minium, silex, feldspar, and soda. 
It is prepared and applied like ordinary 
enamel. 

In England three varieties of cbina 
arc distinguished: 1. Pipe-clay ware, 

containing a little chalk. 2. Stone ware. 8. Feldspar ware. 
English pipe·clay, according to Schuhmann, is composed 

as follows: Clay, 86 parts; silex, 18; chalk, 1; total,l00. 
The glazing for pipe.clay ware consists of: Sand, 81 parts; 

minium, 80; litharge, 27: calcined feldspar, 7; boNX, 3; 
crystal glass, 2; total, 100. 

Stoneware, according to Oppermann and Battenaire. con· 
sists of: Clay, 87 parts; silex, 18: total, 100; and is glazed 
with 'the following mixture: Silex, 42 parts; minium, 26; 
borax, 21; sodium carbonate, 11; total 100. 

[Continued on page 258.] 
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� BID 01' � G:BBA.� OW' YO_ BXlDBMO.. Unfortunately, however, these confident I!tatements involve 

The location of the buildings for the New York Exhibition several hypotheses which sadly lack confirmation. The germs 
of 1888 is just now the subject. of much discussion. Though themselves are hypothetical. We have no positive proof of 
many confiicting interests are involved it is obvious that the their existence as living organisms; still less proof that frost 
quea1lon must be determined by a few paramount conditions. kUls them. It is true that an undetermined something, un-

Whatever local advantages may be offered by any or all of der favorable conditions not wholly understood, suffices to 
the suburban sites proposed, the single condition that the Ex- propagate the disease. It is true also that yellow fever epi­
hibitlon must be easily and quickly accessible to the D\iIlion demics in this country are stopped by cold weather. Yet, 
people on New York Island, on foot as well as by horse or while the fever is not apt to rage in any locality during two 
steam conveyance, should compel the selection of a site on successive seasons, except in the tropics, the proof that frost 
the island and not above Central Park. is the arresting agent, and that it is able to put an end to the 

Accessibility by water from the surrounding cities, and disease permanently (or until it is reimported) is very far from 
convenience in handling materials as well as passengers, re- satisfactory. It is no uncommon thing for refugees from One copy one yea�\ J>OStaI!e Included.................................. " !I0 

OlW coP1. 81x mon."s, JI()IItaKe Included ....... .............. ..... ... 80 quire that the site chosen should bE Dear the water; the North 

I 
fever districts to return to their homes weeks after frost has 

TERMS POR TIIB IMlIBNTIPIC A.MBBICA.N. 

Jlll�,g;�� -:'f:.:' �Plv�u���A=��=:.!T =&�� River front offering by far the greater advantages. set in, and then sicken and die of yellow fever. It is even 
88;;.:=rt.:=o�� :=n=:d

�ftbe 8UPPLDlBNT IIOIIt toone As any money contributed by the city and State should be asserted, on fair authority, that cases of sickness, which no 
ad.lren on recillpt of 10 cents. put into a permanent building (as was done at Philadelphia) ·1 one would hesitate to pronounce yellow fever during the Remit by JI(I8tal order. Addrella 

MUNN .t CO., 87 Park Row, New York. the chosen location must comprise, in part at least, lands summer season, have occurred repeatedly during the past 
TIle Selentlfte A.merlean Supplement suitable for permanent occupancy by public buildings, nnd I winter in towns along the lower Mississippi; yet there has 

f:���n:::\p
�
r�e�y

t�:=�T��J=:-.; 
THE,!R� I if possible already belonging to the city. been no lack of severe frost in that region. 

co ... er. l1nllorm�n sizewltb 8cIBNTII'IO AMBBlOAN. =- of IUbaorIption The temporary structures must be near the permanent Tbe recent outbreak of yellow fever on the United States 
lor SUPPLBMRN"l'. 85.00 a year, POBtB1r8 paid, to 8ubaorlbera. 8iDIde copl_ 1 " • • . • 10 eents. Sold l!1 all news deale .... tlironaho ut tbe countIT. bwldings, and m a place SUitable for the wholesome housing Steamer Plymouth, after spendmg the winter at Boston, and Combined &"te8. -The SOIBS-UI'IO AMBUICAN and SUPPLEMENT d od ' f l' d I all ba

· '1' be' b' d to f 
. d f . . l' h will bo lent tor one year. postace free. on receipt of _ doIkm. Both an accomm atlon 0 vast mu htu es. n pro bl Ity mg su �ecte reezmg an umlgatlOn, comp \Cates t e pape .... to one addreu or dltrerent addreues, 88 deetrecL • . • .  . 
P The west "WNto remit Is by draft, P9!1tal order, orJ"lllllBtered Jetter. the sites of such buildings must also be pubhc land, smce the matter still more. The lymouth came to Boston last fall, 

AddressHU" • .tCO.,37P&rkRo".N. Y. eRternrise could not afford to pay rent, and private Citizens ,. from a cruise among the Wellt Indies, with yellow fever on 
8elentlftc Amerlean Export BattloD. - -"l5"-.- • •  • • • 

Tbe 8cIPlNTII'IO A MERIOAN EgIOrt EdItion II a Jarp and spleudld per.. are �ot likely!o contribute pnvate property for such uses board. The vessel was free from the dlselUle dunng the wln-
IOdloal,I.IUed once a montb. Boob number contalDB about one hundred without remuneration ! ter' and if there is any truth in the theory that frost is fatal large quarto _ profDBely U1ustrated. embraolng: (1.) Most of tbe ' 1 ' "lates and _s of tbe four preGedlng "eeldy bIIues of the SClENT,lI'IO Where can such a situation be found! The proJ' ectors I to yellow fever no cases should have occurred on that vessel AMICRIOAN ·,,[tb Its splendid 8DgravllllJll and Taluable Information: (2.) , . ' • • Commerotal. trade, and mannfaoturlnc announcements of leadiDJr ljOUBOI. of the Exhibition have pitched upon the lower part of, without reIDfection. Yet as soon as the steamer, which left Terms tor Export Edition, es.oo a :!,� .. r, IOnt prepaid to any part of the . , . . I • • 
"orld. SlnJJle cople8 50 cents . � Manufacture .... and· otbers "bo de81re Central Park, against the Invasion of which the press· Boston March 15, had arrived m southern waters (about 300 to BOOnre lorelgn trade ma, have large. and bandsom ely displayed an- • • . ' • nouncements publlsbed In tllla edition at a velT mOderat e cost. and the public have very forcIbly protested. It IS true that mtles southeast of the Bermudas) fever broke out and the 

Tbe SOIE'<TII'IO AMRKIOAN lIIxport Edition biuI a 1_ paranteed eIron- . ' d I!'tlon In all commerclal/.lacel tbroughout tbe "orld . Addrea8 AI DNN.t the necessary damage to the park might not be so great as, steamer was forced to return. But one stop had been ma e 
co .• 81 Park Ro", No" ork. many fear; possibly the use of the Ball Ground and the at St . Georges, Bermuda, where there has been no yellow 
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Green (west of the Mall) might result in no permanent cur- I fever for several years. 
tailment of those open spaces, and no injury except to the If the infection of yellow fever can withstand the winter 
turf, which could soon be replaced. Nevertheless any inva- climate of Boston, why should it not that of Memphis or 
sion of the city's too limited breathing space, even tempo- New Orleans! If it can, the importation of the disease is 
rarily or for the most laudable purpose, should be depre- not necessary to start an epidemic next summer, in which 
cated. From an artistic point of view the park would make case the most thorough refrigeration of incoming vessels will 
an admirable setting for the Exhibition buildings; but the I not suffice to stay the plague. 
cost would, at the least, be altogether too great. There is another objection to the spending of so much 

The city has already set apart for a museum and zoologi- i money on an experimental vessel. If refrigeration should 
cal garden the sixteen-acre area bounded by 8th and 9th . prove adequate for the disinfection of yellow fever ships, one 
avenues and 78th and 81st streets, and known as Manhattan I refrigerating vessel will scarcely begin to do the work re­
Square. The plan of a magnificent structure there has I quired in all our southern ports; tweuty would be none too 
already been perfected, and one wing built, making, so far I many. And why should a special steel ship be constructed 
as it goes, the beat planned museum building in the world. to carry the simple apparatus needed for the production of 
The money contributed for a permanent building by the city cold! Any existing river steamer or fair sized tugboat would 
and State of New York could be used in completing the cen- suffice for that purpose; and the t200,OOO appropriated 
tral cross of this museum building. The rest of the plan would fit up and charter a large number of such small ves 
might be developed as one story temporary buildings, giving, sels, each provided with all the machinery needed to refrige­
with the main building, 16 acres of exhibition space. Tem- rate the hold of any vessel, should the experiment sustain 
porary structures covering 40 or 50 acres more will be re- the projector's thcory. Wbile two hundred thousand, or two 
quired for the purposes of the Exhibition. hundred million, dollars would not be too much to pay for 

Instead of going into the park for sites for these buildings I preventing an epidemic of yellow fever next summer, it is 
why could not the city utilize therefor the now unused road-

I altogether too much to pay for an experiment which could 
ways between Manhattan Square and the river, comprising be made for a tenth of the money, especially when there is a 
four broad avenues intersected by cross streets at right' possibility that the wasted funds may be sorely needed in the 

�BE SCIEB"TMC ADRICn II1JPlILE][B1ft angles, all as yet unoccupied, and all graded, paved, lighted, practical application of the methods, the efficiency of which 
No. 178. and drained by the city at enormous cost! A more conve- the experiment is expected to confirm. 

Porthe Week enataa A.prll 18. 18'2'8. nient and wholesome situation for a great fair could not be _ I. I • 
PrIce 10 cents. For we by aU ne1l'lCleaJers. found. The river front would accommodate all the shipping 'lD AU8TBALIAB BXlDBmO.s. 

t. IINGIN1DERING AND HECHANICS. -Roman's Hand Car. 1 ftpre . of the Atlantic coast. The Hudson River Railway and the The occurrence of two great Exhibitions in Australia, 
Tbe Oblo Rlvor Barge Sy s tem. " • • . 
Iron aUtI Steel at Paris. Report of Mr. J. D. MOWELL, AII8I8tant two elevated roads traverse the regIOn already, and could wlthm a year of each other, IS In some respects unfortunate; 

Commissioner to the Paris E xblbltlon. . 
asll b mad f 

• h . 
k d mf bI 

• ad h'b' f h' Tbe Atlantic and Paoillo Interoceanic Ca.naI . A revle" of the .... arl_ e y e e to ltrnlS qUlc an co orta e conveyance I yet It may prove an vantage to ex I ItOrs rom t IS coun· 
�,::��utea proposod, "Ith estimates of cost By FREDBRICI[ M. KEr.-

for 800,000 visitors a day, in addition to the almost limitless try and Europe, since it will be comparatively easy to 
n. �:�:!��GY.-Steel Weldin.. By SERGltTB KERN, M. B., St. 

I facilities afforded by the river. transfer exhibits from the one to the other, and thus save D��::f =��:IT :t..��ed'..:f:ts c�f�:'ltIWtilb4emral;r�fer.°ur The crossing of 9th avenue by the Boulevard at 64th street the double ocean transit that would be required were the 
���w::.:..� ;�: tg:�:a�i��t �xtra:c�t=. Profeuor BIley's would furnish an ample site for a vast building in the form two Exhibitions more widely separated in time. Had 

Olean �boto-Plates. lI'. A. Bridge's m!H:Od of cleaning uBOd �ate .. of a St Andrew's cross' the junction of the Boulevard with Victoria and New South Wales united in a common exhibi-Lantern Slides and Transparencies. Ho" to make and mount tbem. · , B���::,�to� �rcru� .. te of Indigo. By H. V.AN LAEB. Deacrlptlon 10th avenue another site, equally good. Between 78th and tion, the display might have been grander , though it may well 

ofl:::��:a ref�zr1t��t!���· 1 ftpre. 11_ DobBOn .t Barlow'8 86th streets the Boulevard runs midway between 10th and I be doubted whether tbe commercial effect would have been 

m.�"f'18�BIo!TY AND ASTRONOllY.-Dr. S. M. Plush'. Battery 11th avenues. T�e three avenues with the cross streets so valuable. It must be remembered that Sydney and Mel-
0011. A usetul modillolltion of the Calland batt"lT. would anywhere m this neighborhood, furnish sites for Ex- I bourne are capitals of states together as large as France and 

FabrIJr'8Ne"Composltlon for lDlec trioLIKbtllllr. • • .  ' • •  . . , . I11leotilc Cbronollrapb for Steam BoUe ..... "For Indl oatIng at a dlatance hlbltlon buildmgs surpassing In magnitude any ever dreamed I Germany, and soon to be as populous; and m the absence of the level of water lu boUe.... . lligure. 
f 

• . 
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h I Id be Tbe Nebular Tbeory. A lecture by Prot. Bel!.lamln Pe�lo of liar- 0 hitherto. . means 0 communication ut ew 1D elt er co ony wou 't'IU'd . tracing tbe genesla of Inn8 and planets, tlie relations OJ; cometB . . , . . . 
and shooting .ta .... to other membo .... of the BOlar system, the aource of The diversIon of the pleasure driving on the Boulevard to reached by an exposition at the capital of the other. 
t
b
:t:t!�;��u:i'����t�:

a
:o ��rcContInUed from SUPPLEJUINT 9tll or 11th avenue for a mile or so-the only inconvepience Though the smaller city, Sydney, has boldly taken the lead Naa:��o. What he did for solence. and the clrcumBtanOO8 of hIa trial likely to accrue from the temporary occupation of the streets in inviting the world to compete for her trade, and will 

IV. a8IllllWt'loFl�t�!H�y;1l'i-�8f��lf:eol !��e= ���1I0 Acid. named by Exhibition buildinga--would be as nothing com- open the first world's fair south of the equator in September �::. t.'l:��e and Metbylated Toluldlnes, and on the dye8 derived pared with the evils and inconveniences sure to attend an in- next, Melbourne follows in October, 1880. Like every Xt,%.==�n &: ��I'i\�::�lA�����et,1!T:e �ll:e of the manu- vasion of Central Park. And the absence of immediate park other public work in New South Wales, the Sydney Exhibi-facture of MaaentB. B1 JOUBSET DIl BJlLL"PlIIS-A.. surroundings to the buildings would be no serious objection tion is a government undertaking and a large sum of money JaroaDeso �uer. A communication tothe1ll&nobelter Llterl!rYand . I ' 
!'tb��:��c:'��-::l'o�

e�l'U��r.� �:�! ��1an:!,o:!��I!f:= to the proposed site for the fair, since it would be but a step bas been voted for carrying it out. The building is well ad­
University. J�pan. PbllcBOpbloal 8ooI�y of G�". BepoR on from Manhattan Square into the park opposite the Lake and vauced and France and England have asked for more space pa\M!rs read be, ore the Cbemlc," �eotlo!l. Yebrl1&l')' 10. ' . • . A Ne" Metbod of lIea.urlng tbe Cllem\oaI Inteultyof the Solar the Ramble. than can be allowed. For Amencan exhibitors there bas Bay" I l1l1.uro. A \lapel' read bl Dr. Leeds before the American Cbeml- • . cal ""cleQ".-The l'enaolty of 8taroh. By GEORGB WBBWELL, F .I.C., The streets proposed to be occupied are of ample Width for been reserved 30,000 square feet on the :floor of the mam 1'<fa:'AnalYSIs and Apparatul. Paper by J. W. THOMAa. CbmDIC8l Exhibition buildings; the Boulevard is 150 feet wide, the building, and half as much more for machinery. Already a rei�

ndon. Brown's Centrlfn8a1 Apparatus tor PurIf7"IJw GaHI. avenues 100 feet, and the cross streets from 60 to 100 feet. considerable quantity of exhibits has been shipped from 

v. ARCI{�gM�'�\'bema\-�r�WR�¥! ��\Y.-AIoh"JCNdoa1 • I • I ., this port, and there is reason to hope that the United States 
1�\���

l
f6�

BSt Tenn_e. BT 11'. W. PlmrAll (continued from 1'B08� .um YELLOW' 1'EVD. will be creditably represented . It is proper to add that, 
sh'g,e(=��'froR=¥ sJe�e:�B!��&'::''''?:n�� �tt:= On the theory that yellow fever is propagated by germs with the exception of freightage, exhibitors will have no 
&������� Ie matte

r
, aDd the onditloDB under "blob oOa1 which cannot withstand a freezing temperature, the United charges or commissions of any sort to pay. The space pro­

bi�e,,:�blB:'H�����?lts and obBl'llCterlatlosofapetrobin desCrIbed States Senate has passed a bill appropriating _,000 for vided is free. 
A N
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l
my h�tbthe Gra)HITiD�J '.tIcnreL Tbe Ute hiBtolT of Ino the construction of a steel refrigerating ship to disinfect the The foundation of the Melbourne Exhibition was laid "roor s aml>8 op__ e moth "mob IatelT IDV11de4 the YiJIelUda of A

Th
n.trIa

A
and H\1II8&IT. holds and car""""" of vessels coming from infected ports. February 19 The building is to stand in the center of a e natomy of tlie 1IIale Chlm�. ..-- ' . C

lta
ul
l
t
l
Dre of tile Cal1a �I .-PIants of Ancient JIUp&. The pro�ectors of this plan of disinfection claim that no large pubUc park-Carltou Gardena-on the highest land In 
an Precautions nat the Phylloxera. J •• _ • ; • VI'J!!.rBOROLOGY.--T New Ob8e ...... to.,. on the Pic 4u 1IIlcU, of the mere experiment is contemplated. The project they say is the city, and is to cover seven acres; the wnule Exhibition 

>3·Unees. Fic t, v1e" of tbe ob8erv8tolTud lts n1"1'OUlldiDp. FiIr· '. ' • . 
fI b 'ld' 2'Collrat floor pllin and section 01 the olJolenBtolT. sure to succeed, since artificial refrigeration is a Simple and Will occupy about twenty acres. The cost 0 t Ie Ul mgs nneotloJ1 bet"een tbe Dally F1uctnationB of tbe Barometer and of • • E • . . '11 b d f d the lIIaRnetlo Needle. An ablltraot of a po&per �ted at the Febrn- weD established process, and it is certain that yellow fever and all expenses mCldental to the xhlbltlOn WI e e raye t,'; p��':f of the Kansu CIty A08d_y of co, lIT Prof. J

O
][Jf l germs cannot withstand frost; accordingly it is perfectly out of funds voted by the Victoria Parliament. Applications na� �?1.:fJ'3:" \o;t' By RrOBABD A..l'BOc'.rOa, B.A.. An UPlao. feasible to freeze out any po881'ble yeUow fever infection that for space should be made not later than June 30 next. There miJl.:�.C1::1;\��!:���0;:"c:r=' BJ":br.lomrV. SIlOB- vessels from the tropics may bring to our shores. will be no charge for exhibition space. American manufac-
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turers will not need to be urged to secure for themselves a ' While we do not recommend persons of small means to keep 
favorable representation in these exhibitions. The Austra- their money about their person or hid in a stocking under the 
Iian market is an inviting one, and American goods have I bed to tempt thieves, there are a great many who do this, for 
been received there with signal favor. I the reason they have lost contidence in all savings institu-

.. , • , .. tions. . To this latter class of persons the new ten dollar in-
THE BICYCLE AS A PBACTICAL BOAD VElIICLE. terest-bearing certiticates, now being issued by the United 

Now that the mterest in this means of locomotion is in- States Treasury, will be found equally safe and convenient 
creasing in this country, the question, Is the bicycle a prac- as gold or greenbacks for circulation, and interest on their 
tical road machine? is often asked, especially by those investment will be constantly accruing, therefore they are 
whose experience with the velocipede of 1869 fully demon- better to hoard than either silver or gold. 
strated the impracticability of that article for such a pur- These notes are convertible with accrued interest at 4 per 
pose. In relation to the subject, a correspondent sends us cent per annum into 4 per cent bonds of the United States, 
the following: issued under acts of July 14, 1870, and January 20, 1871, upon 

On January 7 last, the writer purchased a bicycle with 52 presentation at the office of the Treasurer, Washington, D. 
inch driving wheel; weight of machine, 44 lb. Since that C., in sums of $50 or multiples thereof. 
date, for a period of eleven weeks, I have ridden it 850 miles The certificates are a little shorter and somewhat wider 
over tbe common roads of this section (Essex county, N. J.), than legal tender notes, which they otherwise resemble. A 
riding 26 days, and ranging from 20 minutes to 3 hours' rid- vignette of Benjamin Franklin is in one comer of the face 
ing time per day. The speed has varied from 6 to 17 miles side, with the tigures and word ten in the other corner. They 
per hour, and I have ridden without difficulty through slush, are dated April 1, 1879, and certify that the sum of $10 has 
mud, and snow, an� over �ce, frozen ruts, and cob�le stone I been deposited with the Treasurer of the United States under 
pavement. All ordmary hIlls have been ascended WIth com- act of February 26, 1879; this certitication bears the signaturt'.8 
parative ease; extraordinary ones, peculiar to mountainous 1 0f the Treasurer and the Register, and the Treasury seal. 
regions, it has not been my fortune to essay. The fatigue On the back of the certiticate are the words" ten dollars," 
occasioned�by &llong or swift run is surprisingly slight and and the following: .. Interest on this note will accrue as fol­
transient. No stiffness or soreness follows the effort. lows: For"€l.ach 9 days, or 1-10 of a quarter, 1 cent; for each 

A few days ago your correspondent took a 16 mile run quarter year; lcf'cents; for each entire year, 40 cents." 
over roads and under circumstances which afforded a good - .... I .. 
test as to the utility of the machine. Starting at 5 P.M., a TlUl .&lOLID  COLOBS. 
stiff hill was ridden down at a walking pace by "back- Take a little of any of the brighter aniline colors on the 
pedaling," a curve at its base rendering it unwise to fiy it. point afa knife and sprinkle it on the Burface of still clear 
Three miles of lumpy, macadam road, very much out of re- water in a transparent vessel. Immediately lines of color 
pair, was succeeded by a better one, connecting with a com- will curve downward through the water, intersecting and 
mon dirt road, which was slowly recovering from the effects blending till the whole vessel assumes the brilliant tint. 00-
of the winter season. This extended nearly two miles, and casionally a little mass, more abrupt in its movements than 
was ridden over s)owly,1Jut without trouble. Turning to the rest, will strike directly downward, but before it goes far 
the left, up the knubbly Montclair turnpike, I found the it will divide and sub-divide and form an inverted tree of 
wind strong against me, so getting well over the handles, I color in the liquid. Having reached the bottom it will some­
climbed slowly for two miles to Montclair. Here I turned times start upward, as though it had accomplished its mis­
and ran down, making the two miles in 7 minutes. The sion and had no time to spare on its return. Often a mass of 
final run home of six miles, including the muddy dirt road, colored liquid will take the form of the smoke rings of a 10-
occupied 30 minutes. No fatigue was felt after this run- comotive, and sometimes two of these rings will chase each 
the exercise manifested itself only in an amazing appetite. other downward, the one in advance opening and allowing 

IS TlIE :0;,; 'X;B:ABITED1 
the other to pass through, which in turn waits for its com­

The question as to whether the moon is inhabited by or­
ganic beings-if not like those that live on our own globe, 
at least of a kind specially adapted by their structure and 
nature for existing under the very different physical condi­
tions that obtain on our satellite-is one that has attracted 
attention for ages, and one, too, that has been argued pro 
and con with great ability by many learned and eminent 
men. The opinion of nearly all scientists of the present day, 
however, is that the moon is a "dead planet;" and that, in­
asmuch as she has but a slight and very rare atmosphere, 
and that, as a consequence, no water exists on her surface, 
she is entirely untitted to be the dwelling place of any or­
ganic beings whatever-at least of any kinds that our minds 
can form any conception of. On the other hand, those who 
take the opposite view argue (to use the words of Dick) that 
" matter appears to have been created chiefiy in subserviency 
to mind; and it is highly improbable that the Creator would 
leave a globe containing a surface of 15,000,000 square miles 
altogether destitute of sensitive and intellectual beings, espe­
chllly when we behold its surface diversitied and adorned 
with such a vast assemblage of picturesque and sublime 
scenery, and when we consider that every department con­
nected with our globe is peopled with sentient beings of every 
description. Although seas and rivers and a dense atmo­
sphere are not to be found connected with the lunar orb, and 
although some of its arrangements are different from those 
of the earth, yet these circumstances form no valid objec­
tion to the moon being inhabited, for the Creator can in all 
cases adapt the inhabitant to the nature of the habitation 
provided for him, as he has adapted the birds for winging 
their filght through the air, the fishes for gliding in the 
water, and Dian and quadrupeds for traveling the dry land_" 

Among the noted scientists of the present day who hold 
tbis opinion, but who found it on the latest discoveries of 
science rather than on the wisdom of the Creator, is the cele­
brated French astronomer, M. Camille Flammarion, who is 
at present organizing a subscription for the purpose of found­
ing at Paris a free observatory created by private means. M. 
}I'lammarion not only believes that tbe moon is inhahited, 
but he believes that it will be possible to construct a tele­
scope of such power as to bring the lunar orb so near our 
eyes that the question may be practically settled. In con­
nection with this project he has recently written a long and 
interesting article entitled "Is the Moon Inhabited? JJ in 
which he ably reviews all the facts bearing on the subject. 
This article, which we have translated from one of our 
French exchanges, will be found in SCIENTIFIC AlrIEmcAN 
SUPPLEMENT No. 170. 

.. I ••.. 
INTEREST-BEARING :ROTES. 

By the failure 01 so- many savings banks and trust com­
panies throughout the country a great many persons have 
not only suffered severe losses, but a large number have been 
greatly distressed by the loss of all their accumulations, at a 
time, too, when they most needed them. Not only those 
who were unfortunate in having their money in these weak 
inRtitutions have been sorely troubled, hut depositors in solid 
companies naturally become apprehensive for the safety of 
their savings and withdraw their deposits. 

rade, and so on till they are destroyed by frequent collisions. 
Some of the colors are very different when seen by refiected 
and transmitted light, and the blending of the two when the 
vessel is placed in different positions with regard to the sun­
light is very beautiful. 

What are these aniline colors, and whence are they pro­
cured? 

It is surprising what a mine of wealth has been found in 
the refuse matter of our gas works. The bituminous coal, 
which is there heated in great retorts, yields much that can 
be utilized besides the gas upon which our cities are so de­
pendent. Upon the retorts, as a crust, gas carbon is formed; 
this is a good conductor of heat and electricity, and supplies 
the carbon cylinders or plates used in several galvanic bat­
teries, and also the poles for the electric light. Most of the 
devices for electric lighting require this product of the old 
system for their successful operation. The interesting scien­
tific toy, the microphone, which renders audible the tramp 
of a fiy, the rustling of the softest brush, the noises of insects 
far too faint to be distinguished by the unaided ear, uses the 
conducting power of gas carbon as a necessary agency. Cer­
tain vapors pass from the retorts and condense in the colder 
tubes. From some of these almost all the ammonia salts, so 
indispensable to the chemist and various manufacturers, are 
procured. The nitrogen of the vegetables of the old carbon­
iferous age, now for the tirst time released from its long im­
prisonment in the coal, comes to us in the form of these am­
moniacal liquors. Another liquid thus condensed is coal tar, 
while in the retort, after the volatile ingredients have been 
expelled, remains a hard material resembling anthracite coal, 
and which is useful for the same purposes as that article­
coke� 

We will take the coal tar and trace out some of the pro­
ducts which may be derived from it_ No less than forty 
different materials have been extracted from this unpromis­
ing-looking article by the art and skill of chemists. When 
subjected to distillation it is separated into various substances, 
which are more or less volatile. By raising its temperature 
gradually, and collecting in different receivers the compounds 
that pass off, these may be obtained distinct from each other 
in tolerable purity. At about the temperature of boiling 
water, oonzol, or benzine, distilis. The use of this for dis­
solving grease is well known. As the temperature is raised 
there pass off in succession toluol, phenol, naphthalene, 
anthracene, increasing in weight and solidity, the last being 
a heavy greenish oil. In the retort is left pitch, which is ex­
tensively used in the construction of pavements. The benzol, 
when subjected to the action of strong nitric acid, forms nitro­
benzol, the artificial oil of bitter almonds, which under the 
name of myrbane is an article of perfumery. By the action 
of hydrogen this nitro-benzol is convcrted into aniline. The 
second product of the distillation of coal tar, toluol, may be 
passed through a similar operation, the resulting product ba­
ing toluidine. 

We have now arrive'd at the basis of our aniline colors. 
From the thick black grimy coal tar are produced the bright­
est and most beautiful colors which art can show. The most 
gorgeous dyes, rivaling in beauty the tints of the rainbow or 
of the sunset clouds. are the coal tar colors. Surely, never 
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was a stranger transformation; no substance could be found 
which at first sight would be accounted more utterly devoid 
of beauty than gas tar, and no stronger contrast could be seen 
than a bottle of it side by side with a transparent brilliant 
solution of aniline red, green, or violet. Many inks, both 
black and colored, are nothing but some of the products of 
aniline or its allied substances, dissolved in alcohol or water, 
and the brightly dyed ribbons of our streets are made beau­
tiful, hut often not permanently so, by the action of these 
marvelous coal tar colors. 

It would not be interesting, except to a scientific man, to 
go over the various chemical changes by which aniline and 
toluidine are converted into the various colors. A combina­
tion of the two gives rosaniline , which is a kind of starting 
point in the manufacture. From this base, by the action of 
various acids, many of the colors are derived, while some are 
obtained from phenol and the other original products of coal 
tar distillation. though all are popularly but incorrectly 
known as aniline colors. 

In the laboratory of the' chemist the methods have 
been evolved and the products first obtained. Kept. for a 
long time as a mere curiosity, their value as dyes was finally 
made known, practical men secured the secret of their man­
ufacture, and vast industries, principally abroad, aggregating 
millions of dollars of capital, have sprung up. It is one of 
the many cases where the man of science, not for any mer­
cenary purpose, but impelled by the love of investigation and 
discovery, has been a great material benefactor. Without 
his researches the grimy coal tar would have been grimy coal 
tar still, useful to paint fences, to preserve wood, and a 
few other minor purposes, but not suspected to be so rich a 
mine of wealth and beauty. One of the most brilliant dis­
coveries of science in this line has been .he artificial produc­
tion of the coloring matter of madder. The dyeing quality of 
madder has been known for at least 2,000 years, and raising 
the plant and preparing the roots have been important induR­
tries in Zealand and many tropical countries. But recently 
two German chemists, working upon the known analysis of 
alizarine, a coloring principle of madder, have built up the 
substance itself, using as a base anthracene, one of the re­
sults of the distillation of coal tar. The artificial alizarine dif­
fers in no respect, chemical or physical, from the natural, pos­
sesses the same coloring properties, and its use has to some 
extent diminished the demand for the cultivation of madder. 
By what chemical process the plant, in nature's laboratory, 
forms its coloring principle we do not know; but we can 
trace every step of its formation from coal tar, and alizarine 
must henceforth stand side by side with safranine and the 
other so-called anUine colors. 

It was about ISO years ago that U nterdorben separated from 
indigo a substance which he called crystalline, which after­
ward became known as aniline, from the Portuguese anil­
indigo. UntU within 20 years it was deemed an unimportant 
substance, indigo being itself too costly to support any exten­
sive manufacture; but since it has also been found in coal tar 
a continued succession of coloring products has been drawn 
from this apparently inexhaustible source; one of the latest 
of these has been uranine, a beautiful green fiuorescent dye. 

The aniline colors are not permanent. We have heard of 
the labels of b9xes which were marked with aniline inks be­
coming entirely white, no vestige of a letter remaining, upon 
exposure to the sunshine in the transit, to the manifest incon­
venience of the expressman. The writer having occasion to 
use some charts, made them partly with ordinary black ink 
and partly with crimson. In course of time the crimson 
faded away, leaving the black characters rather meaningless 
by themselves; and this in a position where no direct sun 
rays ever reacbed. 

Some of them are, however, much more permanent than 
others, and for purposes which do not involve great expos­
ure or rough usage they answer very well, while their bright­
ness gives the dyer a power he cannot possess with the fast 
colors. Magenta, mauve, solferino, roseine, Tyrian purple, 
picric acid, and many others, enable him to add immensely 
not only to the brilliancy but to the variety of his shades. 

The extensive employment of these colors in many articles 
of ordinary use has led to numerous experiments on their 
physiological effects on the human system. Pure aniline is 
a strong poison in the stomach, and both aniline and nitro­
benzol, when taken into the lungs in a state of vapor, are very 
injurious. Numerous instances of serious impairment of the 
health of workmen employbd in aniline factories are on re­
cord. In one case a workman broke a carboy of the liquid, 
and in wiping it up respired a large amount of the vapor; in 
a few hours his face and !lady assumed a leaden hue; his 
gums, eyes, and lips a bluish appearance from the formation 
of coloring matters in the blood, and the whole system was 
seriously deranged. Energetic treatment, however, saved 
his life. But the aniline colors, which are not pure aniline , 
are much less injurious. They adhere so closely to the dyed 
fahrics that there is no danger of their fioating as dust in the 
air, as in the case of arsenical dyes, and when pure are but 
slightly poisonous even when taken internally, though hurt­
ful substances, like arsenic, lead, and mercury, are used in the 
manufacture, and may exist in a greater or less degree in the 
colors themselves. ���----�"�14.HI�" __ ---------

Ax ingenious apparatus, intended to reproduce telegraphi­
cally at a distance the pictures obtained in a camera obscura, 
has, says Galignani, recently been invented by M. 8enlecq, 
of Ardres. The principle on which it is based is the pro­
perty possessed by selenium of presenting a very variahle 
and very sensitive electrical resistance according to the dif­
ferent !radations of light. 
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Feldspar ware, according to St. Amand, consists of : Clay, 

62 parts ; kaolin, 15 ; silex, 19: feldspar (decayed). 4 ;  and 
covered with the following glazing : Oxide of lead, 52 parts ; 
kaolin, 25 ;  silex, 13 ; crystal glass, 10: total, 100. 

The machines used for shaping :fine faience are identical 
with those used for ordinary faience. For some articles 
which are manufactured in very large quantities, as plates, 
special machines have been devised. 

Fig. S represents a plate machine. The shaft of the wheel 
carries at the top a circular block of wood, forming tbe coun­
terpart of the inside of a plate. A sufficient quantity of clay, 
rolled so as to form a sheet of the required thicknesa, is 
placed upon this block and pressed down closely. To a 
standard is attached the shaping tool or " caliber," movable 
in vertical direction. Its profile at the lower edge corre­
sponds exactly to the external form of the plate. By caus­
ing the wheel to revolve slowly, the plate is brought into the 
desired shape. 

For forming articles not of �ircular shape or otherwise dif­
:ficult to form, moulds of plaster of Paris are used. These, 
when dry. rapidly absorb the water from the clay and cause 
it to harden rapidly. 

To bake tbe biscuit, the temperature must be brought up 
to about 1000 Wedgwood's pyrometer : for enameling, 10" to 
SO° are sufficient. 

Altbough not strictly belonging to the faiences, we may 
nevertbeless mention in connection with it the so-called 
" gray pottery " (gres-cerames). It consists of dense, heavy 
material, which rings with a metallic sound. It is opaque, 
of a finely grained texture, and sometimes nude. sometimes 
glazecJ with a mixture of salt, oxide of lead, and silica. 

Ordinarily it receives a sort of vitreous covering all over 
the surface. consisting of silicate of sodium and alumina, dur­
ing the :first baking, and a repetition of this latter operation 
is tbus ren<ilged ullneceS8ary� The purpose is accomplished 
by simply mixing sea salt with the fuel used for baking. The . 
salt evaporates, and the vapor, coming in contact with the 
heated articles, decomposes ; the sodium oxide andthe various 
other oxides generally contained. in sea salt unite with the 

:rtg. f.-POSITION 01' ARTICLES IN OVD. 

Ititutifi t �mtritau. 
BLASTING BY OOJIPREBBED AIa. 

The risk attending the use of gunpowder or other explo­
sives in coal mines has led to the trial of compressed air for 
breaking down coal, experimentally that is, and the experi-

:rtg. 6.-OVD POB BAKING Alrn ENADLIlfG. 

ment seems decidedly promising. A small portable ma­
chine was used, by which two men were able to compress 
air 80 as to give a presaure of 14,200 lb. to the square inch. 
The compresaed air was conveyed through wrought iron 
pipes to a cast iron cartridge, 12 inches long, placed in a 
hole drilled in the coal; into this cartridge the air was forced 
until it burst, breaking down the coal. A pressure of 9,550 
lb. to the square inch was found sufficient to break down 
hard coal. 

In a paper lately read before a meeting of coal miners, at 
Manchester, England, one of the inventors of this system, 
Mr. W. E. Garforth, of Dukin:field, expressed the convic­
tion that before long a pressure of ten, :fifteen, or twenty 
thousand pounds per square inch would be so utilized that 
they would be able to put into the miner's hands a power 
that would enable him to get out coal, without risk, either 
from blown out shots, explosions, or the production of de­
leterious gases. 

Comparing the two systems of breaking down coal-by 
gunpoWder and by compressed air at 8,000 lb. pressure per 
square inch and upward-Mr. Garforth thought that the 
latter would be nearly, if not quite, as expeditious as the 
former, while it possessed many signal advantages, espe­
cially in the matter of safety. 

• • • • • 
silica of the vessels and form a glass, which penetrates into Remedle. f'or BUlon.ne ... 

the pores of the clay and renders it impenneable and gIOBSY. I Dr. Rutherford says : " As yet we have found 4 grains of 
This simple process is the invention of W edgwood. 100" to I iridin a certain remedy for biliousness. It may be made into 
120° of heat (WedgwoodJ are re-
quired to finish it. Fig. 7 re-
presents an oven used for baking 
gray pottery. The articles to be 
baked are placed on Wedgwood 
shelves. 

Gray pottery is very hard and 
brittle. It cracks frequently on 
sudden changes of temperature 
and when directly exposed to the 
:fire. This quality of ware may 
be white or colored. The follow." 
ing is the composition of the ma­
terial used in its manufacture : 

White.-Kaolin, 25 parts; 
clay, containing a little kaolin, 
25 ;  feldspar, 50 ; total, 100. 

Oolored.-Kaolin, 14 parts; 
clay, 14; silex, 15 ; pegmatite 
(decayed). 27 ; sulphate lime, 21; 
sulphate of baryta, 9 ;  total, 100. 

Black. -Kaolin, 2 parts; clay, 
48 ;  calcined ocher, 48 ;  manga­
nese (black), 7 ;  total, 100. 

Gray pottery was manufac­
tured extensively thousands of 
years ago by the Chinese and 
Japanese. A Japanese vase is 
exhibited at the Louvre, 2� feet 
high and 2 feet wide, which was 
manufactured at Meissen by 
Boettcher, previous to the inven­
tion of porcelain. Fig. 7.-oVEK FOR GRAY WARE. 

[APRIL 26, 1 879. 
a pill with confection of roses, and taken at bedtime. It pro­
duces no disagreeable sensations, and on awaking in the 
morning the yellow tongue is clean, and the headache and 
malai8e are gone. As iriclin, though a powerful hepatic, is 
not a powerful intestinal stimulant, it is well to give in the 
morning an ordinary mild saline aperient, such as Pllllna 
water. Iridin. though an agreeable remedy at the time, has 
a somewhat depressing effect, and it probably should not be 
taken much oftener than once a week. " 

Dr. Rutherford also states that " euonymin is a hepatic 
stimulant in man as it is in the dog. Two grains of it made 
into a pill with confection of roses, and taken at night. seem 
to be as efficient a remedy for biliousness as iridin. If the 
dose be not too great it leaves no depression. A dose of a 
saline aperient should be taken in the morning. I have been 
much struck with the success of euonymin in functional de· 
rangement in several persons who had tried nearly all the 
commonly used cholagogues with varying and often limited 
success. I have no doubt that in consequence of our experi­
ments euonymin will come to be a universally employed 
hepatic stimulant." 

.. , . . .. 
The Spectrum of' Bronen'. comet_ 

Profesaor C. A. Young, of Princeton, writes to the New 
York Times saying that Brorsen's comet hall not an excep­
tional spectrum, as indicated by Huggins' observations of 
1868, but falls into line with all the other comets. Professor 
Young's observations were made upon the evenings of April 
1 and 2, and a comparison between the spectrum of the 
comet and that of the flame of a Bunsen burner showed a 
coincidence exact within the limits of observation. 

.. e • • • 
RECENT AKERICAlf PATENTS. 

An improvement in oil stills has been patented by !Ir. 
Clark Alvord, of Kendall Creek, Pa. It consists in a series 
of metal rods arranged permanently in the bottom of a still, 
and projecting downward toward the fire and upward into 
the oil. The object is to thoroughly distribute the heat 
through the oil. 

An improved soldering machine, patented by Messrs. 
Joseph W. Miller and Bernard Coli, of Baltimore, Md., is 
designed for rapidly soldering the tops and bottoms of cans, 
pails, etc. It has novel feat ures, which cannot well be de­
scribed without an engraving. 

An improved water elevator, patented by Mr. A. W. 
Coates, of Alliance, Ohio, is provided with a weighted 

Fig. 6 lRTERIOR JroFFLE . 

plunger, which. by its descent, forces water up through a 
stand pipe. 

Mr. W. E. Washburn, of Sackets Harbor, N. Y . •  has pat­
ented an improved hampering 
pad for horses, which consists of 
two plates. one carrying points, 
which stand opposite perfora-
tions in the other, when they are 
in their normal condition pressed 
apart by a spring. When the 
horse presses against a fence or 
other object with his breast he 
is pricked by the points. 

Mr. C. S. Pien;ons, of Sandy 
Hill, N. Y., has patented an im­
provement in harness, which 
renders it stronger, lighter, and 
more durable. and 1ess expensive 
than ordinary harnesa. Its con­
struction cannot be described 
without an engraving. 

A compact and convenient re­
ceptacle for holding flour for 
household use. has been patent­
ed by Mr. Joseph Johnson, of 
Marshalltown, Iowa. The in­
vention consists in a cylindrical 
receptable having a grid for sup­
porting the body of the flour, 
and a rotary sieft for sifting it 

# .'" - and delivering it Hl a  chest, upon 
which the receptacle rests. 

Mr. G. D. Eighmie, of Pough­
keepsie. N. Y., has patented aD 
improvement in men's drawers, 
which consists in cutting the 
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material so that each leg portion shall have a single length. 
wise seam on the back. The cloth is cut on a bias to secure 
elasticity. 

An improvement in lanterns, patented by Mr. Patrick J. 
Clark, of West Meriden, Conn. ,  is designed to prevent the 
disturbance of the fiame by currents of air, and to keep the 
top of the lantern cool. 

Mr. Josiah Watts, of Brooklyn, N. Y., has patented a fan 
driven by a spring and clockwork. The stroke of the fan 
may be lengthened or shortened, and its velocity may be 
varied. 

An improved car axle box lid, patented by Mr James 
Seath, of Terre Haute, Ind., is fitted to the end of the oil 
box, which is made convex and provided at each side with 
tongues, which fit in grooves in the ends of the cover. 

Mr. Charles H. Fuller, of Akron, Ohio, has patented an 
improved stuffing box for piston rods, in which the old 
packing may be retained, when new is added. The inven­
tion consists in a hollow gland having a conical interior, 
which receives a portion of the packing. 

An improved windmill regulator has been patented by 
Enos C. Daniels, of Lyons, Ohio. The invention consists 
mainly in a vane which holds the windmill out of the wind, 
excepting when force is applied to it. It is a simple device 
for controlling the action of the mill. 

.. . . . .  
A. NOVEL ROTARY ENGIlfE. 

J titutifit �mtrita •• 
is  very evident in that respect, for the ordinary gelatine by 
itself explodes at 2000 Centigrade (392° Fahrenheit), while 
the heat required to produce that effect after the addition 
of the camphor cannot be tested by any of the apparatus 
usually applied to that purpose. The new composition can­
not be fired by a blow, even from a projectile ; it shows no 
sign of alteration even after having been left in running 
water for 48 hours. When solidified by cold it forms a mass 
resembling sugar-candy, and is then more sensitive to 
mechanical action, but as soon as it is thawed it resumes all 
its original properties. When exploded, however, it pro­
duces less smoke than dynamite or gun-cotton, with a 
clearer and more sonorous report, and has far greater force 
than either. The principal objection to its adoption was the 
difficulty of igniting it, but that has been overcome. When 
cotton fiber is subjected to the action of sulphuric acid, a 
White pulverulent substance is obtained, which has received 
the name of hydro-cellulose, is easily soluble in nitric acid, 
when it becomes nitro-hydrocellulose. This compound, mixed 
in the proportion of 40 per cent with 60 per cent of nUro­
glycerine, forms the most powerful means of ignition ever 
hitherto discovered. By properly constructed tiring-cartridges 
of that substance tbe explosive gelatine becomes as man­
ageable as ordinary powder, with less danger and far greater 
expansi

.
ve force. 
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London respecting the milk served from infected cows, it 
is said, has largely increased the trade in condensed milk 
within a short time. 

It would seem, therefore, that while the metal trades and 
some of the other important industries of the country are 
greatly depressed, the articles of food and drink are 
paying a good profit to the dealers. 

.. . . . . 
Iron In New Zealan" 

The Government of New Zealand has, within a few years, 
constructed more than one thousand miles of railroads 
within its colony, all the material for which, except the 
sleepers, having been transported, at heavy cost, from Eng. 
land The present Minister of Public Works, Mr. James 
MacAndrew, has undertaken the experiment, with a view 
of promoting the iron industry of the colony, of advertis­
ing for proposals for one hundred thousand tons of steel 
rails, to be made from the native ores of New Zealand. In 
addition to the advertisement in another column, a pam­
phlet has been printed by the Government containing maps 
and diagrams, which may be had from Sir Julius Vogel, 
Agent of the Colony, on application at 7 Westminster Cham­
bers, London. 

,. . . . .. 
AroDn. the Worl. 1n Thirty Da,... 

We give herewith an illustration of a rotary engine of In reporting on th; iron and steel industries of Belgium, 

In a letter to the Herald detailing some of his plans for 
the coming summer, Mr. Bamuel A. King, the aeronaut, 
says that during his thirty years' study of aerial navigation, 
in the course of which he qas made somewhat over two 
hundred ascensions, without injury to life or limb, he has 
steadily endeavored to avail himself of whatever experience 
or suggestion might afford to make traveling in the air prac­
tical, detinite, and useful. Numerous and often costly ex­
periments have shown him that, with no mechanical appli­
ance or power yet discovered, is it possible to journey deti­
nitely and with certitude through the air to any previously 
designated point, in opposition to the direction of a pre-

novel character, which the inventor, Mr. Lorenzo B. Law- as represented at tire Paris Exhibition, Assistant Com­
rence, of Monticello, Cal. , calls a rotary vacuum engine. It missioner J. D. Morrell says that there is something 
consists in aa arrangement of curved tubes, A, which are amazing in the comparative prosperity of the Belgian iron 
cpen at both ends, and supported by a wheel, B, secured to a and steel industries, when their spare natural re-qources are 
hollow shaft, and baving tubular spokes, which project be- taken into consideration, and when the same industries of 
yond the periphery of the wheel into the spaces between more favored countries are experiencing a greater or less 
the curved tubes, A. depression. The causes for this condition of things, Mr. 

The hollow shaft is "upported by plumber blocks, which Morrell says, are to be found in cheap labor, long hours, 
rest upon the sides of a water tank, into which the curved. the technical education of workingmen, strict economy in 
tubes dip. One end of each vailing wind. The balloon, 
curved tube is always left 
open ; the opposite end is pro­
vided with a valve, I, which 
closes automatically as the 
open end touches the water. 
Opposite the open end of ' 
each curved tube there is a 
gas burner, F, which is pi­
voted to one of the tubular 
arms of the wheel, H, and is 
moved by a cam, G, attached 
to the plumber block. This 
burner receives gas through 
the hollow shaft and arms of 
the wheel, B. The valves, I, 
are operated by the same cam 
through the levers, J. 

The pivoted burners are 
arranged with reference to a 
continuously burning station­
ary gas jet, L, so that the gas 
is let on as they come oppo­
site the stationary jet, the lat­
ter serving to ignite the gas as 
it Issues from the pivoted gas 
burners. 

As the mouth of the curved 
lube nears the water the 
valve, I, is closed, and the 
burner, F, is turned aside, 
shuttiRg off the gas supply. 
By the heat of the gas lIame 
the air is rarefied in the tube, 
B, and as the tube strikes the 
water, the air is cooled, form-
ing a partial vacuum, which 
draws the water into the tube causing that side of the wheel 
to preponderate, and inducing a rotary motion, which is con­
tinued so long as the gas is supplied and ignited in the man­
ner described. 

,. . .  , ., 
& �ew Exploalve. 

The sta1f of the Austrian artillery have been for some time 
engaged in making experiments at the arsenal of Zamky, 
81\ys GalignantB Me8lJenger, on a material which is said 
to possess far greater explosive power than any other sub­
stance hitherto discovered. During a series of investigations 
relative to dynamite and compressed gun cotton, M. Nobel 
found that the latter could be prepared in such a way that it 
could be completely dissolved in nitro-glycerine. The pro­
duct is a gelatinous and gummy substance which, at the 
highest pressure, does not part with any of the nitro­
glycerine. That explosive gelatine resists water, cannot be 
fired by any shock, but only goes off with difficulty and 
imperfectly when ignited. Further experiments showed, 
however, that with it a new compound could be formed, 
admirably adapted to all military purposes. This is prepared 
by simply adding a little camphor to the gelatine. The 
proportions are 4 per cent of the former to 96 per cent. of 
the latter, which consist of 90 per cent of nitro-glycerine and 
10 per cent of fulmi-cotton. The gelatinous mass is elastic, 
transparent, of a pale yellow color, and can be cut with a 
knife. When set on fire in the open air it bums like 
dynamite or dry compressed gun-cotton. It only takes lire 
at a very high tempera�ure, and the action of the camphor 

LAWRENCE'S ROTARY ENGINE. 

therefore, remains to-day 
what it was in the days of the 
Montgoltiers, a machine that 
all the skill and ingenuity of 
man cannot prevent from 
fioating with the wind, which 
controls · and directs it abso­
lutely from the moment it is 
launched. The application 
of any known mechanical 
power, to be of any use as 
against a wind directed upon 
the vast surface of a balloon, 
is entirely impracticable in 
consequence of the weight 
involved. Mr. King is con­
fident, however, that a great 
deal can be accomplished 
with the balloon, slave to the 
wind though it be, and that 
it is possible to operate them 
so as to greatly prolong their 
carrying ability. As the re­
sult of a long series of ex­
periments Mr. King speaks 
confidently of his ability to 
make a balloon voyage of a 
month's duration, a time suf­
ficient, with a thirty-five mile 
breeze, to circumnavigate the 
globe ; and he claims to have 
demonstrated to his own sa­
tisfaction that it is not only 
feasible to construct a balloon 
that will maintain the bulk of 
its lifting power, but that it 

administration, attention to minutest details, and use of the Is also easily practicable to keep it afioat and in transit for 
most improved labor·saving machinery. The population of this leugth of time. 
Belgium is very dense, 5,000,000 people inhabiting 12,000 Mr. King proposes to operate during the coming summer 
square miles of territory. The country is a hh'e of industry. a spheroidal (captive) balloon, having a diameter of 65 feet 
There is no room for drones. Every man has his work to and a capacity of 150,000 cubic feet, inllated with hydrogen, 
do, and he must be content with small wages, for high wages I maintaining a second balloon of like dimensions as a reserve 
would soon put an end to all employment by destroying the in case of accident. If his experiments with these are sa­
ability of Belgium to compete in foreign markets. Strikes I tisfactory he proposes to construct an air ship double the 
are exceedingly rare, and when they do occur they are soon size of his captive balloon, for a transatlantic voyage, to be 
terminated, because the Government will not tolerate them. undertaken " in earnest," some time in 1880, following the 
Personal economy is essential to existence. The labor of weU-established storm path on which the Herald bases its 
women and children is utilized. Railroads through its own European weather forecast. 
territory, favorably situated seaports, and a trading spirit ----.... _.-t.�I_ .. _------

h d d d f th 'ddl 'd • • f I The 81ze. of' Fermenl •• an e own rom e ml e ages, al to secunng ore go , .  . 
purchasers for Belgian manufactures. Belgium utilizes ali i �� Brelur B Gu�w,n has comp�led from t

.rustworthy au­

her resources. Bhe is industrious and frugal. She neglects t?ontles the followlD� table, showmg the sizes �f the 
.
va­

none of her opportunities. Mr. Morrell concludes this portion nous ferments found In beer and other fermented liquors . 

f hi b . • . Diameter of the Cells In o s report y the remark that much of the distress eXlstmg Fraction of an Inch. 
in other countries might be obviated by the practice of the Saccharomyces cerevisilll . •  . • . . . . • '00031 to '00085 
same virtues, and that it would not involve the reduction 01 .. minor. . . . . . . •  . . . • '000315 
wages to the Belgian standard. " elllpsoidens. . • . . . • '00024 by -000176 

• •• I • II pastorianus. . . • • . • • -0007 by 'OOO35 
Proal. on Beer aDd M:Uk. II exiguus . . . . . . . . . . .  '00098 by '008118 

According to the English newspapers, the depression of I I  aplculatus . . . • • • • .  1100236 b y  'OOOU8 
trade in Great Britain does not extend to every Industry. " mycoderma . • . • • • • -000118 to '000787 
The celebrated brewers, Bass & Co. , it is stated, divided as \. Viscous ferment . . . . . . . . . . .  , • • • • • • •  -()()()()47 to -()()()()55 
prollts for the year 1878 the almost incredible sum of Lactic . .  

" • • • . • • • • • • • • • . • • . '0000984 
£400,000. The Anglo-Swiss Condensed MDk Company, It i Butyric .. . . . . . . • • . • • • • • • • • . • • • 1lOOO687 by '000687 
is also stated, divided a profit of £60,000. The alarm in � Mycoderma acetl . . . . . . . . . . . . . . . . . .. . '000059 by '000118 
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J titntifit �mtritaa. 
DUO... ELEOTlUHlJDJDOAL DLBPIlOD. I cated appearance, in consequence of the transmitting carbon 

Mr. Edison has recently improved his carbon telephone so telephone being fixed in front of, aDd concentric with it. If 
much that in conjunction with a magnetic receiver i' far the transmitter and call bell apparatus were removed, the 
surpaasea for power and clearness of articulation every other 
system of telephone that baa been introduced. 

As long. however, as there was in connection with the 
instrument no more powerful receiver than the Bell tele­
phone or inrItrumen1.s of similar principle, the carbon tele­
phone, although poasessing many points of superiority over 
other systems, was limited in its power to the capabilities of 
the receiver with which it was connected, and until quite 
recently no receiving telephone had been introduced which 
would develop or do justice to the power of the carbon trans­
mitter. 

Mr. Edison has now applied, with remarkable success, the 
principle of the electro-motograph to the construction of a 
telephone receiver, which, on account of its extraordinary 
power and perfection, must before long supersede the feeble 
instruments of other systems, and seo.lre to itself a great 
commercial future. No one who has heard this new telephone 
can fan to have been astonished at its clear, articulate, and 
loud tones ; it might appropriately be called .. The Shouting 
Telephone," for its .. voice " is louder than that of any ordi­
nary speaker, and we have failed to distinguish any differ­
ence in clearness of articulation between its utterances and 
those of a person engaged in conversation. Where it is iii 
use it is of course unnecessary to go at all near the instru­
ment. for it may be fixed against the wall of an office, and 
its messages heard at any part of the room spoken in a loud 
clear tone. and even the high notes of whistling are repro­
duced with such perfection as to make it almost difficult to 
believe that some one in the room is not whistling loudly 
near th" instrument. 

I'ig. I.-EDISO:R" ELECTBO-CREKICAL TELEPHOllE. 

[APRIL 26, 1 879 
the transmitter is not only perfectly reproduced by the mica 
diaphragm, but its sound is so greatly increased as to consti · 
tute what in a speaker would be considered an unusually 
loud voice. 

Mr. Edison has found that this instnlment, like the mag· 
netic receiver, produces far more satisfactory results when 

I working on an induction circuit than when it is connected 
directly with the carbon transmitter ; he therefore adopts the 
plan of placing the receiving instnlment in circuit with the 

, secondary wire of an induction coil, the transmitter and bat 
tery being on the primary circuit. Fig. 4, will explain how 
the connections are made for a single pair of instruments. 
In this diagram T is the carbon transmitter and R the clec­
tro-chemical receiver, B is the battery, and C an induction 
coil. The undulatory character which is given to the voltllic 
current by transmission through the carbon disk, whose re 
sistance is continually varying under the infiuence of sonor­
ous vibrations, produces by induction a correspondingly un­
dulatolj current in the secondary circuit of the induction 
coil, C, and this varying current being transmitted by the 
line wire to the receiving instrument, by varying the inten­
sity of electro-chemical decomposition going on between the 
chalk cylinder and the platinum point which presses on it, 
causes a corresponding variation of the coefficient of fric­
tion between the two surfaces. I The secret of the great power of the instrument, by which 

, it speaks with a voice to be distinctly heard all over a large I room, is that the mechanical motion of the diaphragm is 
! produced not by the electric current, as in all other tele­
' phone receivers, but by local mechan ical means, such as a 
: train of clockwork or rotation by hand ; the electric current 
! merely controls the time when that mechanical force is ex· ; ercised, and the amount which is brought into play. It 

I may, mechanically, be compared to a frictional coupling or 
clutch through which a machine is driven by a steam engine. 

I and which at any moment may be made to transmit the full 
power of the motor to the machine, or by varying the fric·· 

. tion to transmit only a portion of that power. 
. � . . .. 

Swine In the Vnlted State •• 
A review of the pork packing season in the West, pub· 

lished in Cincinnati April 3, shows the number of hogs 
packed during the year ended March 1 to have been 10, 
858,692, an increase of 1,810,126 head over the preced ing 
year. According to a statement of the Commissioner of 
Ag:-;culture, the number of hogs In the country at the be­
ginning of the present year was nearly 35,000,000 ; over 
2,500,000 more than was reported the year before. 

This extraordinary instrument, which Is illustrated in 
Figs. 1, 2, · 3, an4. 4, consists in its Simplest form of a 
diaphragm w"ltich is set into vibration by the variations of 
friction taking place between a metallic strip and a chemi­
cally prepared rotating cylinder, under variations of the 
strength of an electric current passing at the point of con­
tact of the metallic strip and the ·cylinder. In its simplest 
form the apparatus consists of a cylinder composed of chalk 
and potassium hydrate with a small quantity of mercury 
acetate moulded round a fianged roller or reel of brass, which 
is hned with platinum on those surfaces which are in con­
tact WIth the mixture. which is kept in a moistened condi­
tion. Upon the upper circumference of the cylinder, which 
is caulled to revolve on a horizontal spindle, a metallic strip 
is caused to preBS with a firm and uniform pressure by means 
of an adjustable spring. The portion of the strip which 
bears upon the cylinder is lined with platinum, and the op­
posite end is attached to a diaphragm of mica, four inches in 
diameter, firmly fixed by its circumference. The cylinder is 

external appearance of the receiver would resolve itself into I .. , • , • 

a rectangular box, having a 4 inch hole in its front face I Snake. a. Pet •• 

FIG. 3. 

glazed with mica, and a small winch handle projecting Of all ungrateful , i1J-com\itioned,.disagrecable r�pti1es, the 

from the right hand side. The internal arrangements are black snake takes the lead, and, WIth the exceptIon of the 
shown in Fig. 2, which is a back view of the interior. and in 
Fig. 3, which is a vertical section taken through the center 
of the diaphragm. Referring to Fig. 2, A is the chalk cyl­
inder mounted on the horizontal shaft, B B, which, by a 
spur wheel and pinion. can be rotated at a moderate speed 
by turning the winch handle, W. The spindle, B, turns in, 
and is supported by the long boss bearing shown m the fig­
ure, and which forms part of the cast iron bracket, H H, to 
which every part of the apparatus, except the diaphragm 
and its connected strip, is attached. D is the diaphragm, 
which consists of a disk of thick mica, 4, inch diameter, and 
C is a metallic strip attached to its center, and which is 
preased tightly against the upper portion of the cylinder by 
meaDS of the stiff spring, S, whose pressure can be regulated 
by the screw, E. A comparison of Figs. 8 and 4 will make 
the arrangements of parts clear. G is a countershaft, whicb 
can be turned through a small angle by depressing a lever 
keyed on to it on the outside of the case; the effect of this is 

F J ( ; .  4. 
L IkE 

''''I: r- I I )'-� 
• .;---"===d.. 13 c\ , "I 

aE 
connected to the copper clement of a battery, and the strip to raise, by means of the forked lever, L L, the damping roll · 
to the zinc pole, with a transmitting telephone included in er, R, against the surface of the chalk cylinder, and so 00-
the circuit. If, when no current is passing through the in- II casionally to supply the water which is lost by evaporation. 
strument, the cylinder be rotated at a uniform speed away The roller, when not in use, rests in a trough of water, T, 

common water snake, is the most pugnacious of a1\ serpents 
I ever handled ; it would bite fiercely when caught, and, fur 
ther, it would bite in captivity whenever the temptation of­
fered. We could not tame it to any extent until, by beating 

from the diaphragm, the friction between the eylin· 
der and the strip causes the diaphragm to be drawn 
inwards, that is, toward the cylinder, and the dia-
pbragm would take up a fixed position dependent 
upon its own rigidity and tbe friction between the 
cylinder and the strip. The instant, however, that 
1\ current is transmitted through tbe instrument 
that friction is reduced and the diaphragm fiies back 
by its own unopposed elasticity, the variation of 
friction being proportional to the variation of the 
strength of the electric current ; and so marvelously 
sensitive Is this combination that the variations in 
the strength of the electric current caused by the 
human voice speaking against a carbon transmitting 
telephone instantly produce their corresponding 
variations of friction, and the diaphragm repeats 
the words, but very much louder than they were 
Originally uttered at the distan t station. 

Fig. 1 is a perspective view of the apparatus, 
which is in reality three instruments In one, com­
bining a transmitter, receiver, and call bell, and, 
thereforz, has a somewhat complicated appearance. 
fhe whole of the upper portion, however, is the call 
bell and signaling apparatus, by which attention is 
attracted at the other station, and by which such 
calls are received ; this differs in no respect from an ordinary 
electric bell, having a key and switch by which it is tbrown 
Into CIrcuit. In front of the box, which is of cast iron, is 
seen the large diaphragm, but even this has a more compH-

FIG. 2.  

and has only occasionally to be raised when the cylinder be­
comes too dry to give the best results. When this instru­
ment Is connected to a carbon telephone, with no �ter 
battery power &haD two Fuller oella, aD1 101&DCl uUerecl m\O 

c 

it smartly and repeatedly, we at length succeeded 
in getting it to a state of sullen, reluctant decency. 
Its bite caused some blood to fiow, but otherwise 
amounted to nothing. The water snake (Nerodia 
Bipedon) was as snappish and unappreciative of kind· 
ness as the black snake, would bite when first cap­
tured and also afterward during captivity, though 
in this latter state not always. but as the caprice 
seized it. The copperhead (Ancistrodon cont01·trix) 
we had only in two instances. One was brought to 
us haH dead, and died the same evening. The oth<:r 
we captured alive by placing the foot (we1\ booted) 
on the reptile's neck, and inserting the snake by de­
grees into a box. It was always an uncivil, untam­
able animal, utterly indifferent to the comforts and 
allurements of civilized lifc. We contented ourselves 
with letting him alone and looking at him through 
the wire gauze front of his box. A large rattlesnake 
(Orotalus durissus) was sent us from the Blue Moun­
tains, but it had been so long in captivity before 
reaching'us that all the spirit was out of it. It had 
large fangs, but never showed any disposition to USti 
them, and though we took it from its box a dozen 
times a day and handled it sometim,s not o�er-deli ­
cately, still It never resented any of these liberties. 

Twenty·flve years have since passed away, yet, when I now 
think of our temerity in this instance, it il! never wIthout a 
shudder. What I did then with impunity I would no' 
DOW repea' for a million of money.-.&z8nu N .... 
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a light, flat bottomed boat for the body, t o  guard against ac- trade deliberately intend to make the outward voyages with 

========================- cidents that might ensue from running into air holes. Un- water ballast only, without joining in the scramble for the 
A Telephone TwentJ'-eIKht Yean AKo. demeath this and about one-third the distance from bow to little outward freight which other owners have been recently 

7b the Editor of the Scientific .American : stem, he placed a plank crosswise, about sixteen feet long, carrying as ballast at merely nominlll rates. 

Will you allow me to call attention through your valuable 
which he securely fastened to the boat, and to each end of - • • , -

paper to some early work relating to the telephone, which 
this plank was fastened large flat bottomed skates, the inner PB.EJaUXS nR BOYS. 

those who know of it regard as quite important in the his-
edges being a little the highest. A heavy stout rudder was The disposition of farmers' sons to escape from farm labor 

tory of this invention? 
next attached, on the inner edge of which was also fastened at the earliest possible moment is doubtlesll due less to the 

In the latter part of 1851, Mr. Edward Farrar, of Keene, 
a large skate, but this was creased in tbe center. Sails, same nature of the work than to the fact that farmers' boys are 

N. H. , quite recently mayor of tbat city, was occupying 
as now used for sailing on the water, were supplied, wben usually expected to work as a matter of course, and withou, 

leisure moments in trying to transmit sounds over a tele , our young voyager was ready to " fly with the wind." I any personal interest in the result. His efforts receive no 

grapb wire, and actually succeeded in telegrnphing music, 
have heard eye witnesses and tbose who bave rode in it say special recognition or reward, and few opportunities are 

and used a true telephone as a receiver !  
i t  could be run faster than the wind blew. I also notice i n  offered bim for personal distinction or profit. ' 

His friends bave been for some time desirous, in the inter- your paper of a recent date, a cut of a velocipede sleigh, Mr. Stillman B. Allen, of York county, Maine, believes 

est of science, that his work should be more widely known, 
tbe exact counterpart of one made by Mr. Bray tbirty years that much good might be done by taking more account of 

anrl in his own modest silence, I have obtained his permis- ago, and used by tbe writer when a boy. J. B. B. boys' labor on farms, and sets a practical example by offer-

sion to make the statement of it. 
- • • •  • ing a series of premiums to the boys of his county, for indi-

Some three years after his lirst actual telephonic success 
Steamboat Smaller than the " Nina." vidual efforts in farming. Thus, to the boy (under sixteen) 

he had a correspondence with the Professors Silliman, of To the Editor of the Scient(fic .American : who sball raise the most Indian corn on one eighth of an 

Yale College, with view of pursuing his work farther, but 
Tbat " smallest steamboat in tbe world " is larger t.han acre of land during tbe coming season, be offers a premium 

the replies he received were of such nature as to lead him to one made and used years ago by S. H. Ro�r, of this city of $100. To the boy who shall raise the next largest quan­

suppose that further attempt waa hopeless, and under that 
(inventor of th� Roper �aloric

. 
Engine). Roper's boat 

.
was I tity, *.00, and to the five boys who shall raise the next largest 

Impression and preflsure of professional duties he laid it 
14 feet long, 17 mches Wide, 12 lDches deep, made of M mch I quantity, $10 each. 

aside. I have before me some of that correspondence, and 
cedar; and after going about the h�bor an

.
d four miles to Tbe condi

.
tions are easy, and the awards are to be made 

will quote from one of Mr. Farrar's letters a description of : sea, � far as Nabant, he would take It on bls shoulder and I' by the PreSIdent of the County Agricul tural Society. At 

his experiment, and a statement which shows how closely he 
' c�rry It h

.
ome. . • .  

t?e end of the season
. 
e�ch contestant will have to make and 

came to inventmg a complete speaking telephone : 
• The �Iler, of �-20 Inch steel, was 8 

.
mches diameter, 18 1 S�gn a full report, gIvmg the shape , description, and loca-

" Each reed of a melodeon is furnished with a small me- mc?es (1I1gh: vertl�al, 63 tube�, and carned 250 lbs. steam ;  tlOn of land, when planted, when and how many times 

tallic point, which, while the reed is at rest, approaches near 
cylmder, 1 mch �Iameter, 2 mch stroke ; screw, 1� inches ; I 

hoed, when stal
.
ks �ere topped, if at all, when harvested, 

to the surface of mercury in a very small cup underneath ! 
speed, 8

. 
to 10

. 
mIles per hour. The boat drew 2 Inches of i and how nlUch IS raised , and as nearly as can be estimated, 

the reed , into which the point dips when set in motion . .  The I water Wlt�OUt passeng�rs.
. 

Screw set at an angle. ' I the value of manure, and number of days' labor spent upon 

reeds are connected with one pole of a battery, and the cups 
The engme waa condensmg, and one gallon of water was a i the crop, excluding the busking, when he may have all the 

suppl� for on� day. A rotary gear pump fed the boiler, I help he wants from the boys and girls in the neighborhood. 
sometImes agal?st 800 Ibs. pressure. The same engine was The example set by Mr. Allen is worthy of being widely 
used on a veloClpe�e to travel about the streets upon. The rollo

.
wed, not only for the immediate effect in heightening 

condenser was a pipe, which formed the keel of the boat. the mterest of boys in farm work, but for its indirect effect 
The �uel

. 
used was wood, about 2� bushels of maple for in raising the standard of such labor. The boy that has 

A. 

JJ 

I I  1 ,' 1  I , I  

with the other. The current is broken with each vibration 
of the reed. At the remote end of the wire is a temporary 
magnet, with an armature fixed upon a spring in near prox­
imity to the magnet, and which is affected as a reed at the 
other end of the line is set in motion. " 

What he here calls a " spring " will be seen by the figure 
to be a real telephone. It was made of two upright thin 
spruce boards, A A, to one of which was fixed the armature, 
B, and to the other the electro-magnet, C. The boards were 
seven or eight inches wide, about two feet long, and placed 
half an inch apart, and joined at the top by a strip glued 
bctween them. 

He continues-" The effect is that the armature vibrates 
with the reed set in motion, and, the pitch of a sound depend­
ing on the rapidity of vibration, it will be the same in the 
reed and armature. A tune on the instrument will therefore 
produce a tune on the armature. What may appear some­
what strange, several different tones may be heard when 
chords are struck upon the instrument. 

.. The object of my inquiry was this. If the current 
power could be varied by some slight variation of a vibrator 
to be affected by the atmo!lphere as the tympanum of the ear 
is, the supposition is that the sounds of the voice might be 
reproduced by the means stated above(l )" 

When it is remembered that Mr. Farrar penned the above 
in May, 1 81')4, it is to be regretted that he was turned aside 
from so interesting an inquiry at so critical a point, and that 
he did not take that one step which would have then pro­
duced the speaking telephone. 

We believe Reiss' telephone was made in 1861, ten years 
later than Mr. Farrar's. Can any earlier work than his be 
named? S. H. BRACKETT, 

Teacber of Natural Science, St. Johnsbury Academy, 
St. Johnsbury, Vt. 

--................ �.� ..... �.--................ --
The P .. t Ice Boa" 

To tile EdiWr of tlUJ Scientific .Americatn : 
Fifty-two or fifty-three years ago the past winter, Mr. 

Daniel Bray, then of Richmond, Ontario county, N. Y. , 
a boy about 16 or 17 years of age, constructed an ice boat 
wbieh was successful in all respects. It was used on 
Honeoye Lake, in that county, and is said to have run at 
the rate of a mile in a minute, when the ice was in good con· 
dition and the wind fair. It was built as follows : He used 

a day s tnp. Smokestack, 5 feet high. G. B. G. learned by actual trial that it is possible, by careful cultiva-
Boston, March 14, 1879. tion, to get from an eighth of an acre as large a crop as the 

.. • • • ., average farmer gets from twice or thrice the ground .. will 
The Clrde not Squared. not soon forget the lesson. 

To the Editor of the Scientific American : - , • , .. 
Referring to your issue of April 19, Q. E. D. bas not only Collection oC Me&eoric Specimen., 

not squared the circle, but he has shown that he does not Mr. Charles B. Shepard, of New Haven, Conn. , has ae-

even comprehend the problem. There is no difficulty in cumulated, it is believed, the largest collection of meteoric 
linding the area of a circle, and no difficulty in finding the stones in the United States, if not in the world. The col­

side of a square of exactly the same area. The pith of the lection embraces more than five hundred meteoric stones 
famous problem is to find by a regular geometrical con- and meteoric irons. The total weight of the collection is 
struction a line whose square shall be equal to the area of about twelve hundred pounds. The largest iron, procured 
the given circle. And this Q. E. D. has not done. Rolling from Colorado, weighs 436 Ibs. , and the smallest, from 
a circle on a plane is no more a geometrical process than Otsego county, N. Y. ,  weighs half an ounce. The largest 
linding the circumference of the circle with a piece of tape. entire stone, procured from Muskingum county, Ohio, weighs 

New York, April 10, 1879. A. B. C. fifty-six Ibs. , and the smallest one, from Sweden, weighs less 
than fifty grains. The specimens have been gathered from 
all parts of the world. The catalogue begins with one which 
fell November 7, 1492, in Alsace, and ends with one 
which fell February 12, 1875, in Iowa county, Iowa. There 
are none between 1492 and 1753, but most of the years since 
the latter date are represented and some years by several 
specimens. Nearly every country in the known world is 
represented in the list. The entire collection is in one of 
the buildings in Amherst College. Mr. Shepard makes one 
statement which will surprise most persons. He says : 
" There have been several instances of death occasioned by 
meteoric stones. Two monks in different placcs were thus 
killed in Italy, and two sailors on shipboard in Sweden." 

ElfGmEERIlfG IlfVElfTIOn. 

An improved steam boiler having an annular water space 
and an inner cylindrical receptacle through which the fiues 
pass, and having the inner and outer water spaces connected 
at intervals at tbe top and bottom, has been patented by Mr. 
William Hopkins, of Dubuque, Iowa. 

Mr. George II. Cobb, of Palmer, Mass. , has devised a 
novel automatic cut-off for steam engines, which consists 
in a sliding cam of peculiar shape, which rotates with the en­
gine shaft and is moved by the governor. ' This in connec­
tion with the usual eccentric gives the required motiop. to 
the slide valve of the engine. 

An improved gauge cock, capable of indicating the height 
of the water in the boiler through a wide range, has been 
patented by Mr. Joseph B. Leger, of Handsborough, Miss. 
The principal feature of the invention is a carved tube, 
which projects into the boiler, and may be turned up or down 
to the surface of the water. The discharge tube at tbe out­
side of the boiler projects in the same dire�tion and for the 
same distance as the inner tube, and serves to indicate the 
height of the water. 

Mr. Andrew Harvey, of Detroit, Mich. ,  has patented an 
improved accessible joint, valve, and trap protector for un­
derground pipes. The joint is made large enough to ad­
mit a person, and it is accessible by a manhole from the sur­

.. , . . .. 
Heinrich Wllhelm Dove. 

HeinrichJWilhelm Dove, the celebrated meteorololtist, died 
April 5. Professor Dove was born at Liegnitz, Pruss ian 
Silesia, October 6, 1803. He studied at Liegnitz, Breslau, 
and Berlin. In 1826 he became a teacher, and afterward a 
professor extraordinary in the University of Konigsberg. 
In 1829 he was invited to a similar chair in Berlin. In 1837 
he was admitted to the Academy of Sciences, and in 1845 
became a full Professor of Physics. He distinguished him­
self by his researches in electricity and meteorology, and 
published various works upon these subjects. His reports 
and isothermal maps afforded the !lrst represen tation of the 
isothermal lines of the whole globe for every month of the face of the ground. 

_ • •  I ., year. He was the first to announce the presence of a secon-
The Tablet Turned, dary electric current in a metallic wire at the moment that 

It is not many years since the freightage of Atlantic the circuit of the principal current is completed. He was 

steamers was almost wholly this way. We were importing Director of the Prussian Observatories, and made many use­

heavily from Europe, and with the exception of cotton we ful reports. He began in 1837 the p:J bl ication of " A  Com­
sent little or nothing in ret.urn. In a recent letter to the I plete Repertory of the Physical Sciel.ces," in which he was 

London Time8, Mr. David McIver, member of Parliament to be assisted by the most eminent men of science ; but the 

for Birkenhead, and one �f the owners of the Cunard line progress of the work was interrupted. lIis book on the dis­

of steamers, declares unhesitatingly that from his own ex- tribution of heat on the surface of the globe has been trans· 
perience as a carrier, he does not know of any nation whose lated into English. 
trade prospects at present are so gloomy as those of Great -.... ---�--, ..... , .... .,_ ................ -

Britain. The depression in the United States aDd elsewhere 

does not at all approach the depression there. The British 

exports to the United States are comparatively nothing, 
either as regards volume or value. The British food impor­
tations are steadily increasing, and the balance of trade is 
so overwhelmingly against Great Britain that he sees nothing 

except ruin in prospect for home industries, whether manu­

facturing or agricultural , if the present state of tIling!! is 

allowed to continue. The export trade from Liverpool to 

the United States is so small that whenever the restrictions 
on the importation of United States cattle are removed, gen­
tlemen who are prepared to put. additional lteamera into the 

Diphtheria III Powl •• 

A fatal disease prevailing among fowls at Marse!lles is de­
scribed by Nieati and Garard to be very like diphtheria. Thick 

false membranes of yellowish color covered sometimes the 

mouth and the pharynx, sometimes the eyes, in one case they 
were found reaching' Into the bronchi, and affecting the lung. 
One hen died the day after the first symptoms appeared, 
others in three and five days, while some reDIaincd ill for 
weeks. The hen so attacked ntters a peculiar find of cry, 

opening its beak with difficulty. Symptoms of a similar 

nature ha.ve still more recently been observed by M. Nicatl 
In a pigeon house in Marseilles. 
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A CONVElI'IBBT BOX :ro. BTU'H. and the mechaniRm is permitted to operate again. The re- Neclee' of Be., • (Jau.e of Drullkenoe ••• 

The accompanying engraving shows a novel and oonve- servoir is divided by hollow perforated or wire gauze partl- In the opinion of Dr. Jackson, " the refusal to take proper 
Dtent box for artists' Ulle, recently patented by Mr. William tlons, the outer spaces of which are filled with a fibrous or physical rest, when tired from labor, is one of the most Im­
H. Brownell. of Brooklyn, N. Y. It answers the double porous material that absorbs the hydrocarbon and delivers it portant and powerful in inducing a love for and an mdul. 
purpose of a receptacle for palette, colors, and other tools and to the air as it 'passes through. By means of this arrange- gence in the use of ardent spirits. Men work till they get 
materials, and of an easel fOI supporting the board canvas ment a large surface of hydrocarbon is eJtposed to the air so tired that they cannot wait to feel sensibly rested by pro­
or tile upon which the work is to be done. p8l!lling through the apparatus without the necessity of keep· ceSBeS of change going on in their systems from suspension 

The box, as will be seen by reference to the engraving, ing in the reservoir a large quantity of the liquid. It is of labor. They either want to work more hours than they 
consists of four sections, hinged together aI· are able to do ; or when they have done as 
ternately at opposite ends, and capable of clos- 'much as they feel tbemselves at liberty to do, 
ing compactly together so as to be readIly they are so tired that they cannot rest. They 
carried by the handle. get rest, therefore, in artificial ways, by reo 

When the box is opened for use it presents sorting to eating and drinking. Some get 
the appearance shown in the engraving. rested by drinking tea, others by drinking 
Everything contained In it is accessible, and coffee, others by chewing and smoking to-
it holds tbe board or tile firmly and in a con· bacco ; but the great majority of tired people 
venient position. A pin is provided for hold- in this country-and the larger share of our 
ing tl1e rest stick, and the whole aitair seems people are tired-drink ardent spirits in some 
well adapted to suit the needs of artists or other of its forms or preparations. They 
either in the field or studio. fall back on stimulants instead of the intrinsic 

.. ,_ I .. vitalities of their bodies. They therefore are 
A.IIlerlean Petroleum In Europe. lifted up into false conditions. Accepting 

A dispatch received by the Department of these as true, they keep on working till they 

State from Mr. James R. Weaver, United become so functionally impaired as to induce 

States Consul at Antwerp, calls attention to positive inability to work longer, or they be-

the serious and growing dissatisfaction now come so constitutionally depreciated as to be 

felt in Europe with regard to the quality of smitten with incurable dieease. " 

refined petroleum imported of late from this There can be no doubt that the neglect of 

country, and expresses fears that unless some physical rest is, as Dr. Jackson asserts, the 

satisfactory explanation thereof be given, the occasion of much over-frequent resorting to 

government of Belgium will be called upon alcoholic or other stimulants ; but it is not by 

to restrict the importation of refined oil by any means apparent that too long·continued 

the imposition of a heavy duty , or prohibit it work is the only or the main cause of the de· 
altogether unless it comes up to a high fixed ficient rest which results so disaRtrously. 

standard. Either of these regulations would Whether workers or not, those who stimulate 

be disastrous to the American petroleum trade. too much do so not because they have no op-
An expert sent i.9 Europe by "One of the portunity to rest, but because they spend in 

largest of the American oil refining companies dissipation the hours they should and could 

to investigate the complaints says that the devote to sleep. 

difficulty does not arise from imperfect refine- • - • 

ment of the oil, but from the fact that �he oil The aalloon ExpedlUon '0 the Pole. 

now obtained, particularly in tbe Bradford The veteran aeronaut, Prof. John Wise, 
district, differs materially in its characteristics has removed his residence from Lancaster, 
from that heretofore exported, especially in Pa. , to Louisiana, Mo. , and he communicates 
specific gravity, and reqllires different wicks ARTIST'S BOX. 

to the Kama! Oity Ti'TM8 the following letter 

and burners. He affirms that the oil now pro- regarding Commander Cheyne's plan for 
duced is no more liable to explosion than the reaching the North Pole by the use of bal-
earlier quality, and that it cannot be improved by more tho- stated that this apparatus effects a saving of over eighty per loons. The venerable Professor says : Nothing could give 
rough refinement without great additional cost. The whole cent in the expense of lighting. me more pleasure than to be one of the explorers. I have 
question is about to receive !lpecial attention at Bremen, Messrs. Pew & Wearts inform us that at a recent te8t in such a confirmed belief in the habitableness of the Polar ar­

where a general assembly of delegates from various parts of the Western Union Telegraph Office, Philadelphia, the gas chipelago, and of its uniqueness as to climatic and comforta­
Europe will shortly be convened to consider the complaints meter registered one foot per hour for each burner, instead ble conditions, that I believe no one would want to get out 

and difficulties, and decide upon such remedies as the cir- of the usual six feet, or only six hundred and twenty-five of it that ever got into it. 

cumstances demand. Mr. Weaver warns American refiners feet, during five tests of five hours each, as compared with We know that it is surrounded by an ice waU that is In. 
and exporters that unless they surmountable by all ordmary 
take some steps to remove the means of land and water 
present dissatisfaction, there 

I 
vehicle, and hence the air 

is great danger that they will ship will be the successful 
lose a large part of their pres· craft. Beyond the eighty-
ent European trade. 

' second parallel no human 
_ • •  -- _� _' _ foot has yet trodden, unless 

A lI'EW CADUUTER. it was Kane, in whose time 
The problem of economi· . .,-= . _  the world was not yet obla-

cal artificial illumination has ted so much as to present the 

of late received more than � _ r condition of a basin that reo 
ordinary attention ; but the ceives the sunbeams in half 

entire effort seems to have the year against its glacial 

been in the direction of elec- � sides. The earth of necessity 

trical light .ing ; quite recently, is becommg more oblated all 
however, an apparatus has �� the time, if there is any truth 

been patented which looks in the law of motion as we 
toward the solution of the comprehend it, and whatever 
problem in another way. We theory we may adopt as to its 

refer to Messrs. Pew & original formation, whether 

Wearts' carbureter, shown in by slow nebular accretion or 

the accompanying engraving. by sudden condensation of 
This machine, which the cometary matter, It is a plas-

inventor calls the " Eclectic tic body, and does conform 

Gas Machine," is designed _ = __ itself to the law of centrif· 

to produce an illuminating ugal and centripetal confor· 
gas from a light hydrocarbon 

- mation. 
by the admixture of a suitable An electrical mystery sur· 
quantity of common air, or it rounds the North Pole region, 
may be used to enrich the or- something in tbe nature of 
dinary illuminating gas. The the coil magnet, from which 
machine is quite simple in its such amazing developments 
construction, although the proceed in the mode of light 
few wheels shown give it the and electric magnet machin· 
appearance or complication. ery that draws the attention 
There is, however, nothing of the scientific master minds 
fine or intricate about the - of the day. 
gearing ; it is driven by a For over a hundred years 
weight, and its sole office is the most daring and persever· 
to work two small diaphragm ing efforts have been made to 
air pumps, A, B, through the enter this basin. That it 
medium of the crank, con· PEW & WEARTS' CARBURETER, must be an archipelago, the 
necling rods, and working shape of the earth and its mo· !>t'am. These pumps force air through the regulator, C, seven hundred and fifty feet, the amount usually con- tion, In connection with the equatorial heat in air and water, 
lOtO the large reservoir above. When the maximum pressure sumed. do strongly attest ; and that it must be a delightful country, 
is reached

. 
the raising of the llexible diaphragm in the regu- This system Is covered by three United States patents, the circumstances of its existence verify. It cannot be very 

lato� carnes upward the brake lever, D, bringing a brake issued since the first of the year to Mr. Pew. I cold in the long winter night, as there must be a humid at· 
agalDst the fiy wheel, E, and stopping the action of the For further information address Messrs. Pew & Wearts, mosphere pervading it from the pouring in of the equatorial 
pumps, When the pressure diminishes, the brake falis away, 1 239 Broadway, New York. heated submarine gulf streams. Nature is su1licient for all 
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and any neceasity to the existence of animals, and what of it  seized, even when their surface a1!ords no purchase, either l1Dco_14ere4 17M. 01 Wood. 

is human's should be disposed of by hibernation for three or to the hooks with which its tarsi are armed, or to the claws The London 1\'11iNr TradN Journctl notes that there are 
four months in the year. Why, Mr. Editor, it does me good which it employs to klll the birds and the anolis (a kind of countless ways in which wood is being consumed, besides 
just to think of the thing, and to go roto it would more than tree lizard). The obstinacy and bitterness which it exhibits the larger uses for fuel, building purposes, and the like ; and 
rejuvenate me for another three·score and eleven. in combat cease only with its life. Some, pierced twenty that in the aggregate these unconsidered uses amount to a 

JOHN WISE. times in the corselet, continued to assail their adversaries serious drain upon the forests, while little or nothing is done 
Elm Cove Cottage, near Louisiana, Mo., April 2, 1879. without showing a desire to escape.- Wood', Natural HiBt.ory. to insure a supply for future demands. The enumeration of 

• •• I .. _ I • I • the special uses of wood in the arts forms a very interesting 
IJ[l'ROVJm BABBEL FOB BUEOH-LOADIlIa mOT The PeaDD' Crop. chapter. One of the principal uses of the wood of the holly, 

aUItB. The following facts gathered by a Virginia peanut dealer, dyed black, is to be substituted for ebony in the handles 
The accompanying engraving represents an improvement and submitted by him to the CommM'cial Bulletin, show tbe of metal teapots, etc. , and the strong straight shoals, de· 

in rifie barrels for breech , loading shot guns, recently peaIlut crop to be of much greater importance than most prived of their bark, are made into whip handles and 
patented by Mr. Joshua walking stickll. The lime 
Stevens, of Chicopee Falls, tree forms the best planks for 
Mass. , Fig. 1 being a per· l'i{f. 3 1'; (I.) shoemakers and glovers upon 
spective view showing the J .J ' which to cut their leather, and 
gun and attachment ; Fig. 2 fs extensively used in thema· 
shows the breech of the rifie nufacture of toys and Tun· 
barrel ; and Fig. S, a longi- bridge ware, and by the turn. 
tudinal section of the same. er for pill boxes, etc. ; and the 

The rifle barrel, B, is inner bark is made into ropes 
fitted to the shot gun barrel, and matting. The sycamore 
A, and provided with a longi· furnishes wood for cheese 
tudinal receBB for receiving and cider presses, mangles, 
the slide, D, in which is etc. ; and when the wooden 
pivoted a lever, E, having at dishes and spoons were in 
its rear end a short projec· common use they were most· 
tion, c, extending inward. ly made of this wood. It is 
The rifie barrel, B, is inserted E used now also in printing and 
into the rear end of the barrel bleacbing works, for beetling 
of an ordinary breech·loading beams, and in cast iron foun-
shot gun, tbe flange formed dries for making patterns. 
on the end of it entering the The yew is used by the turner 
receBB made in tbe shot gun and made into vases, snuff· 
barrel for tbe reception of the H boxes, and musical instru· 
cartridge flange. The car- ments ; and it is a common 
tridge is now inserted and tbe saying among the inhabitants 
gun is used in the ordinary STEVENS' RIFLE BARREL FOB. BREECH-LOADlI'G SHOT eUNS. of New Forest tbat a post of 
way. After the discharge tbe yew will outlast a post of iron. 
barrel of the gun is tilted down, and the ext�tor starts tho I people imagine. During the past flve years the Virginia Where it is found in sufficient quantities to be employed for 
rifle barrel out of the shot gun harrel ; this operation moves I crop has ranged between 225,000 bushels and 7SO,OOO bush· works underground, such as water pipes, pumps, etc. , the 
the slide. D, slightly and starts the cartridge shell. Sbould els. The lowest crop of TenneBBee was 175,000 busbels ; the yew will last longer than any other wood. Gate posts and 
this prove insufficient the rifle barrel is drawn out far · highest, 805,000 bushels. Of North Carolina, the lowest crop stakes of yew are admirable to wear, and in France the wood 
enough to admit of raising the lever, E, which operation was 60,000 bushels ; the highest, 120,000 bushels. The larg. makes the strongest of all wooden axletrees. Of the beech are 
moves the slide, D, and ejects the shell. An attachment of est crop of the whole country was that of 1876-77, amount· made planes, screws, wooden shovels ; and common fowling 
this kind must prove a valuable acquisition for the sportsman. ing to 1,405,000 bushels. The estimated crop of the coming pieces and muskets are also stocked with it, and beech staves 

• • • I • season is l,29Q,000 bushels. The Virginia nuts are the largest .for herring barrels are not unknown. The sweet or Spanish 
THE aREAT CBAlI-IPmEL I and have the finest flavor. chestnut furnishes gate and other poets, railing, and bar· 

The great crab-�pider belongs to the typical genus of this I The grades of the Virginia nuts are, respectively, com· reI staves, hop poles, and other such matters, such as strong 
family, and is one of the formidable Arachnida that are said man, prime, strictly prime or choice, and fancy. The prices and good charcoal, though scarcely equal to that of oak for 
to prey upon young birds and otber small vertebrates, instead I for nuts during the present season, on a basis of prime to I domestic purposes, but considered superior to that of any 
of limiting themselves to the insects and similar beings . strictly prime, have ranged as follows : October 7, first sale, other for forges. 
which constitute the food of the generality of the spider race. I new crop, at '1.25 ;  and during the rest of the month at i Hornbeam is the best wood that can be used for cogs 
All spiders are carnivorous, the dimen· of wheels, excelling either the crab 
sions of their prey varying with those or the yew ; but its application in this 
of the destroyer, and it is by no means manner is about at an end. As a fuel 
an illogical supposition that a spider it stands in the highest rank, emitting 
whose spread of limb equals that of a much heat, burning long, and with a 
human band, might suck the juices of bright clear flame. In charcoal it is 
some of the smaller and more helpleBB highly prized, not only for culinary 
vertebrates. purposes and the forge, but also for 

In Madame Merian's well known the manufacture of gunpowder, into 
work on the insects of Surinam, there . which, on the Continent, it enters in 
is a careful and forcible sketch of one large proportion. 
of these great spiders (Mygale a1!icularia) In Russia, many of the roads are 
engaged in preying upon a humming. formed of the trunks of the Scotch 
bird, which it seems to have taken out pine, trees from six inches to a foot in 
of its nest. She gives also a description diameter at the larger end being select-
of this spider, mentioning that it chiefly ed for the purpose. These are laid down 
feeds upon ants. but that when they side by side acrOBB the intended road, 
fail, it climbs the trees and catches the the thick of one alternately witb the 
humming birds. For a time tbis ac· narrow end of the other,and the branch· 
count was believed, and the spider re- es being left at the end to form a sort 
ceived the specific name of a1!icularia of hedge on each side of the road. 
in consequence of its bird-catching pro· When thus laid, the hollows are filled 
pensities. After a while, however, sev· up with earth, and the road is fin-
eral persons ventured to discredit the ish ed, being analogous to the cor· 
story, and at last both the account and duroy roads of North America. In 
the illustration were set down as simple Germany casks are made of larch, 
fabrications of the imagination. Ex- which is almost indestructible, and they 
periments were also tried, dead hum· allow of no evaporation of the spiritu. 
ming·birds being put into the dens of ous particles of the wine contained in 
these spiders, without any result, and them. In Switzerland it is much 
tbe whole of Madame Merian's account used for vine props, which are never 
was bodily denounced as fabulous. taken up, and which see crop after 

Lately, however, the MlIgale has been crop of vines spring up, bear tbeir 
seen repeatedly to kill the young, not CRAB-SPIDER, OJ, UTOUTOU. fruit, and perish at their feet without 
only of the humming·bird, but of other showing symptoms of decay. The un· 
vertebrates, and thus Madame Merian's reputation for ve· $1 .20 to $1. 10. November-Sales during month at $1.05, injured state in which it remaIns when buried in the 
racity remains intact. $1 ,  85 and 80 cents. December-80 and 85 cents. January earth or immersed in water renders it an excellent mao 

Tbe Mygale spins no web to serve it as a dwelling. It bur· -75, SO, and 85 cents. February-85 and SO cents. March terial for water pipes, to which purpose it is largely applied 
rows and lies in ambush in the clefts of hollow ravines, in -SO, 82�, 85, 90, 92�, and 95 cents. in many parts of France. Thll butternut is esteemed for 
volcanic tufas, or in decomposed lava. It often travels to a _ I • I • the posts and rails of rural fences in America, for troughs 
considerable distance, and conceals itself under leaves to sur. Importan' an4 ExcelleD' '&ppoID'meD'.. for the use of cattle, for corn shovels and wooden disbes. 
prise its prey, or it climbs on the branches of trees to surprise The appointment of Clarence King to the Directorship of Sbellbark hickory provides ba!'kets, whip bandIes, and the 
the colibris (i. �. , humming birds) and the cerlhia jla1!eola (a the Consolidated National Surveys was confirmed by the back bows of Windsor chairs. :' The pignut hickory is pre­
bird allied to our common tree creeper). It usually takes Senate April ·S. The same day the Senate confirmed the ferred to any other for axletrees and ax handles. The SlIgar 
advantage of the night to attack enemies, and it is commonly appointment of Dr. John B. Hamilton as Surgeon·Gene- maple is used by wheelwrights for axletrees and spokes, and 
on its return toward its burrows that one may meet it in the ral of the Marine Hospital Service. for lining tbe runners of common sleds. Dogwood is used 
morning and catch it, when the dew, with which the plants A few days earlier Professor Francis A. Walker was ap- for the handles of light tools, such as mallets, small vises, 
are charged. slackens its walk. pointed Superintendent of the coming Census. etc. In the country it furnishes harrow teeth to the Ameri' 

Tbe muscular force of the Mygale is very great, and it is It is doubtful if these offices could have ' been otherwflle can farmer, and supplies the harneBB of horses' collars, etc. ; 
particularly difficult to make it let go the objects which it has filled so wisely and acceptably. also lining for the runners of sledgea. The mountain laurel 
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is selected for the handles of light tools, for small screws, of the " Mechanical Dictionary:" " Agricultural ImPle. ' consists of a cutter applied at the junction of the land side 
boxes, etc. It most resembles boxwood, and is most proper ments." and mould board and extending to tbe beam. 
to supply its place. Bowls and trays are made of red birch, The reports are carefully collated and indexed by the Com- Mr. Patrick Groom, of St. Louis, Mo. , has patented an 
and when saplings of hICkory or white oak are not to be l' missioner General and will be delivered to the Government improved handle socket for shovels, spades, and scoops, 
found, hoops, particularly those of rice casks, are made of by May 1. They will fill four volumes royal octavo, uni· which consists in making tbe sbovel strap separate from the 
the young stocks and of branches not exceedmg

. 

one inch ill I form with the reports on the Paris Exhibition of 1867 and shovel blade, and securing it by rivets' in a countersink 
diameter. Its twigs are exclusively chosen for the brooms Vienna of 1873. formed in the blade. 
with which the streets and courtyards are swept. The twigs It is to be hoped that the printing of these reports will A novel churn, that agitates and aerates the cream by 
of the other species of birch, being less supple and more not be long delayed. The industrial world moves rapidly, centrifugal force, has been patented by Messrs E. B Older 
brittle, are not proper for this use. Shoe lasts are made from and such reports soon become practically antiquated. and F. E. R Megow, of Independence, Iowa. This inven 
birch, but they are less esteemed than those of beech. 1m- The Commissioner·General has learned from the Director- tion consists in a concave rotary dasher and a corrugsted 
mense quantities of wooden shoes are made in France from Genel'lLl of the Exhibition that in spite of delays in the exe- gatherer rotated by the dasher shaft. 
the wood of the common European alder, which are seasoned cution of the medals, he may expect the medals at an early A hay rack and fence, which is constructed so that the 
by fire before they are sold. The wood of the locust is sub· date. As soon I\S received they will be forwarded to those fence may be supplied with additional bars or rails, to con· 
stltuted for box by the turners in many species of light work, to whom they were awarded. vert a portion of the panels into feeding racks for cattle, has 
such as saltcellars, sugar bowls, candlesticks, I!poons, and The Commissioner·General expects to close up the affairs been patented by Mr. Louis Prince, of Nashville, O. 
forks for salads, boxes, anti many other trifting objects, of his office by July 1. It appears that there will be a hand· _ .. _ ...... H ....... -----

which are carefully wrought into pleasant shapes and sold some sum to the credit of the Government out of the $190,000 The Pate of' a Herd of Bofnlloe •• 
at low prices. The olive is used to form light ornamental appropriated for a proper representation of the United States 1 An army officer who recently anived in Chicago from the 
articles, such as dressing cases, tobacco boxes, etc. The at Paris. I Yellowstone Valley, tells a story of what happened to a herd 
wood of the roots, whIch is more agreeably marbled, is pre· .. , • I .. of buffaloes as they were migrating southward. The herd 
ferred, and for inlaying it is invaluable. Of persimmon GMY POTTERY. I n�mbered 2,500 head, and

. 
had been driven o�t of the 

. 
�ilk 

turners make large screws, and tinmen mallets. Also shoe· The composition of that class of potter's ware designated RIver country by the Indian hunters belongmg to Slttmg 
makers' laRts ar� . made of it equal to beech, and for the : as " grny "  pottery was known thousands of years ago to Bull's ba�d. �hen 

.they reached the river they
.
ventured 

shaft of chaises It has been found preferable to ash, and to I the Chinese and Japanese. At the Louvre, in Paris. there is upon the Ice With their customary confidence, commg upon 
every species of wood except lance wood. The common it with a solid front, and beginning the crossing with closed 
European elm is used for the carriages of cannon, and for ranks. The stream at this point was very deep. When the 
the gunwale, the blocks, etc. , of ships. It is everywhere front file, which was stretched out a quarter of a mile in 
preferred by wheelwrights, for the naves and fellies of length, had nearly gained the opposite shore, the icc sud· 
wheels, and for other objects. White cedar serves many denly gave way under them. Some trappers who were eye· 
subsidiary purposes. From it are fabricated pails, wash- witnesses of the scene said it seemed as if a trench had been 
tubs, and churns of different forms. The ware is cheap, opened in the ice the whole length of the column. Some 
lIght, and neatly made, and instead of becoming dull, like four or five hundred animals tumbled into the opening all in 
that of other wood, it grows whiter and smoother by use. a heap. Others fell in on top of them and sank out of sight 
The hoops arc made of young cedars stripped of the bark in a twinkling. By this time the rotten ice was breaking WI· 
and splIt into tWQparts. The wood also supplies good char- der the still advancing herd. The trappers say that in less 
coal. Thered cedar furnishes staves, stopcocks, stakes, and than a minute the whole body of buffaloes had been precipI' 
IS also used for coffins. tated into the river. They were wedged in so thickly that 

A few special applications of wood in this country are they could do nothing but struggle for a second and then dis-
mentioned, separated into trade�, namely : appear beneath the cakes of ice of the swift current. Not a 

SIeves, usually of black or water ash for the bottom and beast in all that mighty herd tried to escape, but in a solid 
oak or hickory for the circle ; whipstocks, white oak ; bas· phalanx they marched to their fatal bath in the " Big 
kets, willow, white oak, nnd shellbark hickory ; picture Muddy." In a miuute from the time the first ice broke not 
fmmes, white pine and sweet gum; saddletrees, red maple a buffalo's head or tail was to be seen. 
and sugar maple'; screws of bookbinders' presses, hickory Possibly occurrences of this sort, in ancient tertiary times, 
and dogwood; hatters' blocks, sour gum ; corn shovels, but· I helped to form the remarkable deposits of bones found in the 
ternut ; shoe lasts, beech, and black or yellow birch. I old lake beds of the great West and elsewhcre. In these de-

To attempt any comprehensive review of the list of Ameri- posits the earth i8 literally crowded with the bones, some-
can applications would require another column or more. times chiefly of one type, sometimes comprising many dis-

_ • • • .. tinct species. In the latter case the victims were probably 
Reports on the Pari. Exhibition. swept away by sudden fioods, their remains mmgling con· 

Governor McConnick, Commissioner General to the Paris fusedly in quiet basins. 
ExhibitIOn, requested the Assistant Commissioners to com- _ • • • • 
plete imd forward to him their reports by the 1st of April. The Tex&lIe lodo.&rle. of Pin land. 

The following is a list of these reports : It is reported by the German press that a large amount of 
Governor R. C. McCormick, Commissioner-General : .. The spinning and weaving machinery is being transferred to 

Admmistrative Bureaus of the American Representation at I 
Russia from German mills, closed on account of declining 

the Paris Exhibition of 1878. " trade. The Grand Duchy of Finland is becoming one of the 
F. A. P Barnard, of New York, President of Columbia principal seats of Russian textile manufactures. 

College, Assistant Commissioner·General : " The Exhibition 1 • There are five large cotton milIs at Tammerfors, Abo. 
at Large and the General Results thereof." Nikolaistad, Forssa, and Kiroskoski. The imports pf raw 

Daniel J Morrell , of Pennsylvania, President of the cotton have nearly trebled since 1866. The spInning mill of 
Cambna Iron Works and President of the American Iron Forssa has 18,000 spindles and 50a looms, and employs 1,500 
and Steel A8�0("mtion : .. Iron and Steel." hands. The mill at Abo manufactures thread only, and 

Donald G. Mitchell (Ike Marvel), of Connecticut : . .  House- Kiroskoski only textiles. Mostly all the domestic weaving 
hold Furmture and Accessories. "  of linens has been superseded by the great linen mill o f  Tam 

William W. Story, of Massachusetts : .. Art." merfors, the only one in the country. It has five turbines, 
Henry Howard, of Rhode Island : .. Textile Fabrics. " j and employs about 900 hands. There are six manufactories 
William T. Porter, of Delaware, artisan expert : .. Ma- I of cloth, one of knit goods, and five mills for the manufac· 

chinery." ture of woolen yarns and textiles. The largest woolen cloth 
Thomas B. Furguson, of Maryland, Commissioner of GERJ[U GMY POTTERY. factory is near Abo, and turns out about 65,000 or 70,000 

Fish and Fisheries : . .  Fish and Fisheries. " yards of cloth. The proximity of the Southern provinces to 
William A. Anderson, of Virginia, of the Tredgar Iron ' to be seen a large vase of Japanese origin, several feet high, cotton supplies from Egypt will, of course, give them an ad·· 

Works : .. Transportation. "  and of great beauty. I n  Europe gray pottery was first ma- vantage over such distant provinces as Finland. 
George W. Campbell, of Ohio, grape grower : " Horti· nufactured in Germany, in the provinces of Saxony, Bohe- _ , • , • 

culture. " mia, and Silesia, at the beginlJing of the Renaissance Period. Corlo.ltle. of' BI.marek's Bralo. 
John J. Woodman, of Michigan, President of the Michi- Later, Boettcher manufactured gray pottery at Meissen, pre- In Dr. Busch's " Book on Bismarck," the Prince describes 

gan Grangers' Association, and practical farmer : .. Grains. " vious to discovering the art of making porcelain. a horse accident he once had when riding home with his 
A. J. Sweeny, of West Virginia, Mayor of Wheeling, Our engraving represents a vessel, probably used to hold brother. He fell violently on his head. .. I lost conscious-

artisan expert : " The Latest Devices in Machinery." water or wine, of Silesian origin. It shows elaborate orna- ness," he says, .. and when I recovered it I had only half. 
Samuel Dyshart, of Illinois, stock

' 
raiser : .. Live Stock." ments of different colors, in relief, on a sky-blue gronnd. It That is, one part of my intellect WI\S clear and good, the 

1'homas E. Jenkins, of Kentucky, Professor of Chemis· is now at the Louvre Museum, and illustrates well the artis- other half had gone." Finding (on examination) his saddle 
try ' " Chemicals." tic taste of that period. broken, he called for his groom's horse and rode home. When 

Floyd B. Baker, of Kansas, Editor of the Topeka Com· • • • I .. the dogs there barked, by way of salutation, he thought them 
monwealth: .. Forestry. " !lEW AGRICULTURAL mvEIn'IOlfS. strange dogs, and scolded them angrily as such. Then he 

James D. Hague, of California, mining engineer : .. Mines An improved seed planter, having a rotating hopper, said the groom bad fallen with the horse, and they should go 
and Mining. " which rolls on the ground, and in which there are Ii number and fetch him, and he became angry when they would no� 

Pierce M. B. Young, of Georgia, planter : .. Cotton. " of !leed pockets, which deposit seed in a furrow formed hy do that (because of a sign from his brother). He seemed to 
AIistides Gerard, of Louisiana, inventor : .. Steam En· , a plow or furrow opener, has been patented by Mr. William be himself and &\ the same time the groom. After eating 

gines. " ! J. Ellis, of Oakland, Ga. and sleeping he was all right next morning. He points out 
Joshua Q. Chamberlain, of Maine, President of Bowdoin Mr. John Clayton, of the Grange Farm, Clayton (Brain. that he had done all that was necessary in a practical respect; 

College, and ex·Governol' of Maine : " Education. " erd P. O.), Minn.,  has invented an improvement in gang herein the fall had caused no confusion of idel\S. " in short, 
Eliot C. Jewett, of Missouri, mining engineer : " Techni- plows, the object of which is to regulate the width of the it was a remarkable illustration of the fact that the brain 

cal Schools. " cut or furrow of the plow, so as to suit the power of the dif- lodges different mental powers ; but one of these had been 
The following named reports have been requested from ferent teams that may be used, and to accommodate it to stupefied for some longer period of time by the overthrow. "  

Honorary Commissioners appointed by the President o n  the soil i n  which i t  i s  used. The plow i s  also provided with an _ • •  I • 
nommation of the Governors of States : adjustment for varying the depth of the furrow. THE AFRICAN CABLE.-The steamer KlUlgaroo, with part 

WIlham P. Blake, of Connecticut, Editor of the Reports An improved rotary plow colter, which is provided with of the cable to be laid between Natal an� Aden, left the 
of the Representation of the United States at the Paris Ex- means for excluding dust and dirt from its bearing, has been Thames April 7 for Natal via the Suez Canal The Natal 
hlbitlOn of 1867, Commiilsioner of the United States at the patented by Mr. John Clayton, of Brainerd, Minn. and Zanzibar section will be open for husiness in July. 
Vienna Exposi tion in 1873, and Commissioner to the Cen· An improved cutter for plows, which is designed to shield I This will place South Africa within a week's communica. 
tellnlal ExpOSition at Philadelphia: " Ceramics. " the mould board, and lessen the wear of the plow, has been , tion of London. The remainder of the line will be com-

Edward H. Knight, of the District of Columbia, Editor patented by Mr. Chlules W. Twigg, of Fincastle, Illd. It I pleted before the end of the present year. 
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OLD HODS K&DE OW. 

It is sometimes very desirable that an old house sbould be 
made over. But very often such remodeling costs as much 
as an entirely new structure ; sometimes it costs mQre. The 
reason of this is doubtless that the alterations are made 
without sufficient forethought ;  they are made as they sug­
gest themselves one after another. And when all is done it 
is an old house after all ; the alterations do 
not seem worth wbat has been expended to 
effect them, and tbe owner is disgusted. More 
careful planning would have prevented mis­
takes, produced better results, and lessened 
the cost. 

We have before us a book* designed to aid 
any who wish to make an old home into a 
new, which, as it helps to disseminate true 
ideas, is welcome. By the courtesy of the 
publishers we present the illustrations of the 
present article. 

The author of tbis book says very justly 
tbat whether a dwelling should be remodeled 
or not is often an open question. It should 
not be done unless the building, in its con­
struction and material, is of such a solid and 
substantial cbaracter as to render its destruc­
tion unadvisable ; or unless its preservation is 
highly desirable, owing to family associations, 
its peculiar style of arcbitecture, or some his-
torical interest. The convenience of the plan, 
its adaptation to the individual wants of those who ar!) to 
occupy the house, should be tbe paramount consideration. 
Let the exterior grow naturally from the plan. Let archi­
tectural effect be obtained by the natural combinations of 
the constructive portions of tbe work. Let the most effec· 
tive result possible be .. secured .at the least expenditure of 
labor and detail l'n design. 

In our judgment the author has been generally very suc­
cessful in these projected alterations. The illustration we 
present is, perhaps, one of the least striking, 
and yet any one can see in a moment hy com-paring these houses how much good taste can 
do in making a moderate outlay of money 
produce excellent results. 

The house in question was, as is seen, sim­
ply a commonplace building. It was in ex­
cellent condition as regards its materials, and 
large, airy rooms with open fireplaces, and a 
generons hall. The wish was to improve its 
appearance without destroying the date and 
character of the building. A veranda was 
added OIi one side ; a projection on the first 
fioor gave a bay window, continued in square 
form above, and breaking the roof with a 
gable. Portions of the end gables were made 
to project, forming canopies over balconies 
from the attic floor. A new porch was added 
on the front, and new sashes with one light of 
glass were introduced in the lower part of 
the windows. These simple, inexpensive 
cbanges interfered but little with existing 
work. The other illustration is of a remo-
deled hall. In the original house the stairway was narrow 
and inclosed. The desire was to make a hall that should be 
an attractive apartment, as well as a passage way. The old 
staircase was removed and a new one in hard wood built. A 
fireplace and settle were introduced at the foot of the stairs. 
The upper portion of the fireplace has the brickwork ex­
posed, while the lower portion is incased for mirrors, etc. 
Curtains are substituted for doors. The end of the main 
hall way is marked and divided from the staircase by a newel 
column, finished with brackets. The 
whole makes a picturesque and comfort-
able apartment, a vast improvement on 
the " entry," whieh is really all that our 
halls usually arc. 

We need add only that the book is use­
ful as a suggestion for plans and designs 
for building new as well as remodeling old 
huuses. 

.... 
A Po."lble CanNe of V nexplalued 

Fires. 

In a discussion of obscure causes of 
spontaneous combustion, . by tbe French 
Academy of Scieoces, a sbort time since, 
M. Cosson said that only a few days be­
fore, while be was at work in bis labora­
tory, a portion of the boarding of the floor 
took fire. The fire began in the vicinity of 
an air· hole, fed with warm air from a stove 
four meters away, on the fioor below. A 
similar accident took place two years ago, 
and in conRcquence M. Cosson had the 
boards adjoining the air-hole replaced by 
a slab of marble. The boards which now 
ignited adjoined the marble. The heat to 
which the boards were subjected was, how-
ever, very moderate, being only that of warm air at 770 Fah. 
Nevertheless, M. Cosson said tbe wood had undoubtedly 
been slowly carbonized. Being thus rendered extremely 

-------- -- - -- -- --- ----_ ._--
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I titutifit �mtritau. 
porous, a rapid absorpt ion of the atmosphere h ad  resulted, 
and sufficient caloric was tbereupon produced to originate 
combustion. The danger thwr disclosed, said M. Cosson, is 
one to which the attention of builders ought to be directed. 
In the instance in question, M. Cosson was able to extinguish 
the fire with a little water, as he was present and witnessed 
its beginning ; but had it occurred

' 
at night, during his ab-

VIEW BEEOAE' ALTERATIO�. 
sence, it would undoubtedly have completed its work of de· 
struction. M. Faye stated that at Passy, a few day!! before, 
a similar case of spontaneous fire, due to the action of the 
warmth from the air-hole of a stove upon the woodwork, 
had occurred at the house of one of his friends. 

M. Dumas gave several analogous illustrations, and attri­
buted the occurrence to the property of matter in an ex­
tremely divided condition, of energetically absorbing air 
with the generation of heat. In powdcr factories the pul-

VIEW AFTER ALTERATION. 

verized charcoal will often take fire spontaneously. It is for 
this reason that it is usually pulverized with sulphur, which 
robs it of the property in question. Wood deprived of its 
moisture by the action of warmth, continued for a long time, 
is transformed into a substance analogous to lignite of turf. 
Its particles experience a species of pulverization, or minute 
division, which brings it into essentially the same condition 
as that of crushed charcoul. In this state it condenses the 
air and takes fire. M. Dumas said that he bad known a case 

M. Dumas also cited a singular occurrence in the studio of 
a painter, which he had witnessed. The artist had taken 
some cotton wool to wipe a pictnre. He rubbed the oily 
surface of tbe painting for some time with the porous ma­
terial, and then tIung it from him ; the cotton spontaneously 
ignited during its passage through the air. It is well to 
remember, concluded M. Dumas, that extremely porous or 

minutely divided matter, conducting air, is 
capable of instantly producing a very eleva­
ted temperature. 

... . .. 
Engll .. venu. Amerl_n Ca.nnp. 

A writer in the Engineer (London) endea­
vors to account for the success of American 
ironware' in its competition with the home 
products of England. This competition, the 
writer says, is to be found in every ironmon­
ger's shop in town and country, and particu­
larly in furnishing ironmongery stores. .. If 
we ask for locks, gas standards, roller· blind 
fittings, small brackets, hooks, and hat pegs, 
domestic apparatus and tools, substantial toys, 
and very many other things, we are shown 
American productions. The reason for this is 
not sufficiently obvious in all cases, though 
in many cheapness is the explanation. Hard­
ly any English small castings are anything 
like as line in surface, light in pattern, and 
cleanly turned out as are these American things. 

Small English castings often show the joint in the mould in  
which they are cast, fins are often not absent ; and they are 
either turned out uneollted, or are daubed with a common 
black or dipped into a commoner. Most often screw 
holes are too large or too small. All this the Americans have 
cbanged. Their castings are light, though strong in design , 
they are clean, and are touched up on an emery or grind­
stone, and are nicely coated with a clear, brown varnish 
of great toughness and strength, The holes are almost in· 

variably properly prepared to receive the 
serews for fixing. The screws tbemselves arc 
colored to match the ironwork, and, at the 
same time, prevent rusting. The holes, too, 
are arranged so that where the greatest strain 
comes there are the most screws. Now, these 
are reasons which affect tbe purchaser ,only ; 
but there are other reasons which afff)ct tbe 
ironmonger, and which explain why he is so 
ready to show his customer the American ar­
ticles. All the small articles to which we 
have referred are sent out by the English ma­
nufacturer done up in separate papers, or in 
paper packets t.ied up with string. Thus, 
when the ironmonger wants even one article, 
or only wants to show one to a customer, he 
has to undo a string, unfold paper or papers, 
do these papers up again, tic them, and re­
arrange the label on the package. Instead 
of this old bungling way of kceping store and 
serving customers, the Americans supply 
their articles in paper boxes, sufficiently strong 
to last out the sale of the articles one or 

two at a time. These boxes are easily and neatly stacked, 
the labels are fixed once for all, and to open one and show 
its contents, or take some out and reclose the box is the work 
of a moment. This question is one of much greater im­
portance than at first sight appears. Folding up and reo 
tying pareels is irksome and exceedingly uninteresting work, 
and is such as is not done very quickly at any t ime. Piles 
of packages which have been taken down to show CU3tom­
ers, collect on thc counters to be done up .. presently, " be. 

. . . . . 

cause they cannot be done up while the 
customer is being served. 

These have to be done up, and some 
one must do it. Here is an important 
saving. One London ironmonger, whose 
sales in furnishing ironmongery, in 
a moderate sized shop, consist of about 
one half American articles, recently as­
sured us that he had, from the saving of 
labor in this way, been able to dispen8(l 
with about one fourth the assistance he 
would otherwise have required for the 
increased business done in small arti-
cles. " 

• • •  
The Nevada Palut Mine. 

The· paint mine at Reno, Nevada, com­
prises a ledge 42 fect wide and of un­
known depth. The material is said to mix 
well with oil, and not to settle on stand­
ing. The mineral contains a small quanti · 
ty of silver and traces of gold. 

,. . . .. 
American Flour In Turkey. 

Mr. Heap, tbe United States Consul Ge· 
neral at Constantinople, advises the De-A REMODELED HALL. partlllent of State that a demand for 

where a beam in a cart shed had taken fire in this way. For- American flour will probably arise during the year in Tur· 
merly, in the theaters, the lamp boxes, filled with refuse, key. As a large proportion of the flour ilJlllorted will be 
frequently ignited spontaneously in this manner. The oily for transportation on animals into the interior, he advises 
dust and debris condensed the oxygen of the air. In works' that it he put up in strong sack!!. 1.lost of the tIour brought 
where Adrianople red is applied to cotton, impregnated with from Russia is In sacks or bags holding fifty ot one hundroo 
fatty matter, spontaneouB combustion frequelltly occurs. pounds each. 
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LeadYlll_The Place. I causes the disagreeable odor always experienced in the pre- I They seem to know just where to tind them when above 

This infant city of the past year, with its closely built sence of mildew. These parasites, in several of their nu- ground, and rarely fail to bring them out. They need not 
streets, its bustle of trade, its throng of teams that fill and I merous species, are found in cotton plantations, and in alI I peck a large place at all times, as their hard pointed, barbed 
block the way, and its surging masses of humanity that move probability the species peculiar to the plant is one of those tongue can be inserted and haul them out. It should be a 
in ceaseless currents from daylight until the midnigbt hour, with which merchants are too familiar. It is not unlikely rule among all to let these useful birds live Undisturbed. 
is one of the marvels of the age. The site is favorable-a that the spores, or seeds, are brought over in abundance with They are tame, and boys are pronc to stone them, or, when 
smooth plateau, sloping gently to the west, rounding off the raw cotton to this country, lying dormant until favor- beginning to shoot, practice on these poor fellows. 
into California gulch on the south, and rising to a slight ing circumstances stimulate their development. The germs I When a tree is completely girdled by the borer or mice, 
ridge on the north. When the town began, the plat was are so minute that they can with ease run the gauntlet of all it can often be saved by taking twigs of last year's growth, 
covered with pine trees, but nearly all nave fallen, and each processes cotton undergoes in its transformation into cloth. cutting wedge shape at both ends, and inserting in the bark 
day diminishes the few that ought to be carefully preserved. It may be objected that these insigniticant atoms of life below and above the injury, thus conveying the sap through 
Fortunately, thick forests surround it on all sides, and most could never preserve their vitality when passing along with them. Thus have we saved many a valuable tree that would 
of the timber is green, furnishing excellent building ma- cotton in the form of yarn through a trough of boiling size. otherwise not have survived the summer. After cutting out 
terial at the lowest possible cost. Building is going forward This may safely be granted ; but we do not size our wefts, the borers till up with earth over the wounds, and they will 
faster now than ever before, and the town spreads visibly and it is with the latter that it may be carried into a habitat heal up if not too severe. 
day by day. Along all the roads leading out north and east, titted for its future growth. This view receives a consider- • ' . ,  .. 
strings of foundations, half built or completed cabins, stretch able amount of contirmation from the fact that mildew most Plowen In Winter. 

continuously for a distance varying from half a mile to two frequently takes place in goods in transit to India and China; With but little trouble, says a correspondent of the Oountry 
miles. On the other sides they do not reach so far. Tbere otherwise expressed-when these germs are carried through Gentleman, any person can keep up a constant succession of 
are hundreds, perhaps thousands, of these squatter claims, latitudes identical with those of their native fields. Sur· I beautiful flowers in the house from the holidays until the 
and it is nothing unusual to hear of their sale for $50, $100, rounded with every requisite condition-embedded in a mass , season of their blooming in the yard or garden. To do this, 
or $200 each, when the improvement is nothing more than of vegetable fiber, composed of interlaced threads the inter- : cut some small twigs of the various flowering shrubs or 
four logs, poles, or slabs. stices of which contain a sufficient supply of oxygen in the trees growing in the yard or lawn, and put them in bottles 

The altitude is about 10,400 feet above the sea, and the atmosphere tilling them ; a large quantity of moisture, taken or jars containing pure water. If the weather is very cold 
outlook is grand and magnificl'nt. To the east, beyond the up fiy. the natural, absorbent power of cotton from our humid when the twigs are cut, care mllst be taken not to injure the 
swelling green of the tine forests, are the shining peaks of I atmosphe�e, or otherwise introduced ; closely packed in an buds, which is very easily done when they are frozen. After 
the Park range. Northward are lofty summits that close in I air-tight,' covering; and subjected for weeks to thc stifling the twigs are cut lay them in a cool room a few hours, then 
the head of the valley of the Arkansas. Westward across heat of a ship'3 hold in its passage through tropical oceans put them in the bottles of water, and let them remain two 
the wide level valley. are those stupendous masses, Massi,:e -sure, if there be a living germ of mildew in a ship's cargo days in a cool place where the water will not freeze, after 
mountain, Mount Elbert, La Plata mountain ,  and all the of gray cloth, here are forces sufficient to render its develop- which they should be brought to the heat gradually. They 
magniticent Sawatch range, here the mother mountains. ment assured.- Textile Manufacturer. will bloom if brought to the warmth when first cut, but the 
Southward the view is down the valley of the river-a van- .. . . , .. flowers and foliage are not so strong and luxuriant. After 
ishing vista, shut in by mountain walls. What Came oC one Hive oC Bees. bringing them to the warmth the bottles sbould be filled up 

The characteristics are those of any prosperous mining In a memorial to Congress relative to the coming census with fresh water every day. 
camp, but on a maPgelous·scale. There is an air of perma- of the United States, the superintendent of the census of When treated in this way, all the following named shrubs 
nence not common to such, but otherwise the history of 1860, Mr. Kennedy, gives tbe following statistics as an il- bloom nicely : Daphne mezereum. ForlfJ/thia, Spir(J!Q pruni­
its growth has been a hundred times repeated in California, lustration of the stupendous results from a single hive of folia, Delltzia gracilis, Lilac (white and purple), PgTUs ja­
Nevada, and the Rocky Mountain States and Territories. bees, transported to the Pacitic coast less than thirty years ponica, Sgringa, Wiegela, and many others. The twigs of the 
Life is intensified. Everybody who has ' anything to do is ago. From the single county of San Diego, California, in Oercis canadensis (Judas tree, sometimes called Red Bud, 
on the jump. The rasp of tbe saw and tattoo of the hammer 1876, there was shipped the astonishing figure of 1,250,000 which grows very abundantly in many places in our wood­
are heard from daylight to dark seven days in the week. Ibs. In 1877 there were in that county 23,000 colonies of lands), when thus treated give a great profusion of beautiful 
Business occupies the same time and reaches far into the bees, and in one day, September 6, 18i8, there were shipped red and purplish pink flowers, and are exceedingly beautiful. 
night as well. You must @Ibow and push your way through from that port 78 barrels, 1,053 cases and 18 tons ; and that I use hyacinth bottles, the tall ones of different colors. Be­
the crowds that fill  the sidewalks, and wait for an opening in from and including July 17 to November 10, 1878, less than ginning early in the winter with the Daphne and the For­
the teams and vehicles that throng the streets to cross from I four months, that one county exported over 1 ,000 barrels, sythia, they being among the tirst bloomers of spring, I tie 
one side to another. Rents are fabulous. Real estate has 1 1 4,544 cases, and nearly 20 tons. He who would strike out a few twigs together with a soft woolen string (if tied tight 
advanced a thousand per cent in three or four months. Such (from the census report) the item of honey, could not have it stops the flow of the sap), put them into the bottles, and 
is Leadville at a glance.-Den,er New8. known, so great has the interest in this product become, that give them plenty of light and water, and in two or three 

------.. -. .... , •• --.,-.. - many people in California have from 500 to 1 ,000 hives, and weeks have a nice bunch of flowers, the red contrasting 
Spontaneon. Combn.tlon. that over 11 '0 people in on� county have each more than beautifully with the yellow. In about a week after 08tarting 

There was an interesting discussion on this subject at a 100 colonies of bees. According to the London New8 of the tirst I set a couple more bottles, and so on until the fine 
recent meeting of the French Academie des Sciences. M. i January 18, there arrived in November, at Liverpool, 80 tons tine warm weather of spring produces them out on the lawn. 
Cosson described an accident which had occurred in his la- : of honey, the product of the bees of one individual ; and The Japan quince does not produce flowers on the small 
boratory a few days before. While the narrator was work- � that a Mr. Hodge, in the first week of January last, landed twigs of the last year's growth. but the buds are formed on 
ing in the laboratory, a portion of the boarding of the floor 1 100 tons at a London wharf, the product of California. The the �wo year ol? wood ; hence care must be �xercised i? se­
spontaneollsly took fire. The boards were in the vicin ity of i annual product of honey has grown to 35, 000,0.  I hs. an- lectlOg from thiS shru�, or ?o flower �ud� wd� be obtalOe? 
an air hole, fed with warm air from a stove four meters Dually. I now have Forsythia, Splflea prumfoha, Lilac, Deutz18 
away on the floor below. A similar accident took place two ! • • •• • gracilis, and Daphne cneorum in full bloom, making a beau-
years ago, an.d in consequence M. Cosson had the boards ad- I we.twar� Progresl!I oC the I�porte� cabbBl

. 
".worm. tiful display in the window. 

joining the air hole replaced by a slab of marble. The boards In 1869 , ID my second report, 10 treat 109 of tI l l .  ' l �ect, I .. • • , • 

which now ignited adjoined the marble. The heat to which I remarked, . .  There is every reason to fear that it I dy some The Trade In Bird., 

the boards were subjected was, however, very moderate, : day get a foothold in our midst, " after showing that it A busy but quiet industry in this city is that of the bird 
being only that of warm air at 25° C. Nevertheless, M. , was then confined to certain restricted parts of Canada and fanciers. A dealer in canary birds says that last year he 
Cosson said the wood had undoubtedly been slowly carbon- I New England,. and had not spread west of New York. It imported 100,000 birds, which were readily disposed of at 
ized. Being thus rendered extremely porous , a rapid ah- I has been maklOg further progress westward every season fair prices. They are generally brought from the Hartz 
sorption of the oxygen of the atmosphere had resulted, and since. The past year it has done considerahle damage as mountain region of Germany. From the large dealers a 
sufficient caloric was thereupon produced to originate com- far west as Chicago, and I have also received good testimony I fine male canary, with a good voice, can be bought for $3. 
bustion. The danger thus disclosed, said M. Cosson,  is one that it was observed around St. Louis. I have given my Choice specimens, with extraordinary vocal powers, bring 
to which the attention of builders ought to be directed. In reasons in the report referred to for believing that it will sometimes $10. Female birds for breeding purposes sell for 
the instance in question, M. Cosson was able to extinguish prove much more disastrous to the cabbage fields around St. $1. Next to the canary the mocking bird i8 most in de­
the tire with a little water, as he was prescnt and witnessed Louis than the southern cabbage worm (Pieri8 prowdiee), mand. Those whose vocal powers are well developed are 
its beginning ; but had it occurred at night, during his ab- which has always been with us, and has done. at times, con· sold for $25 and upward. The birds come from Virginia 
sence, it would undoubtedly have completed its work of de· siderable damage ;  and I refer those who wish to be preparpd , and other Southern States, and also from Mexico. The bull­
struction. M. Faye stated that at Passy, a few days before, with a full knowledge of the habits of this species, to the tinch is highly regarded when well trained. A good whis­
a similar case of spontaneous fire, due to the action of the same report. � tIer is worth from $25 to $40. The goldfinch, chaffinch, 
warmth from the air hole of a stove upon the wood work, As remedies, few liquids will prove more effectual than I nightingale, lark, and the linnets and thrnshes are also prized 
had occurred at the house of one of his friends.-Manchester hot water, judiciou81y applied, though 1 lb. of whale oil I as songsters. Of other birds not songsters, thirty different 
(Eng.) Ootwn. soap, dissolved in about 6 gallons of water, or even a strong � species, kept as pets for their beauty or acquirements, may 

.. , • , • tar water, may be used to advantage. The application should be found in market. Of these the parrot is mOISt in demand. 
mildew In Cotton Good.. be made several times during the year, as it will be most A well trained bird, of either the gray African variety or 

The different varieties of mildew that attack cotion goods effectual when the worms are young. the green American , is worth $50, or even $100. The most 
belong to the fungoid class of plants-a division, perhaps, As preventive measures, the worms may be induced to brilliantly colored birds are the Australian paroquets and 
more numerous than any other section of the vegetable transform under flat pieces of board laid upon any object strawberry tinches. 
world. They propagate themselves by spores or seeds, that will raise them about an inch frflm the surface of tbe .. . . , .. 
which arc generally diffused from bursting cells. These arc ground. These boards should be examined every week and Sod Pence •• 
carried-invisibly to the naked eye-upon every breeze in the transforming larvre or the chrysalids destroyed. The A Louisiana paper says that Mr. Joseph Jefferson has 
all directions, being deposited upon and in everything with butterflies may also be captured by hnnd nets and pre- been fencing his orange grove plantation in that State in a 
which they come into contact. Few, probably, of the mil- vented from laying their eg/:,"S. -Professor O. V. Riley, be- novel and effective way. He begins by erecting, for each 
lions thus borne by the winds tind fit habitats for develop- fore the Mo. State Horticultural &cietll. side of his fence, sods three feet in width, divided into five 
ment, and consequently perish in a short time. Too little is • , • , .. layers, at an angle of 75°. The soil from beneath the sod 
known of them to state with any degree of correctness the Borer .. In Apple Trees. exactly fills the space between the erected sods, leaving a 
duration of the vitality of these germs. Doubtlessly it will Now is a good time, says a writer in the Rural Sun, to cut three foot ditch on each side. On the top of this sod·and-
be longer or shorter, accordingly as the circumstances in out these pests where they have not been attended to. soil fence, which is four and a half feet at the base and three 
which they are deposited are favorable or otherwise. The A few days ago I went over an orchard that has fallen feet high, he plants cuttings of the Macartney rose, which 
plants, however, are purely parasites, finding their chief into my hands, and in one day's work think many valuable , are proteeted by a panel of boards. This fence, while with­
habitat upon organic substances, either vegetable or animal. trees have been saved. As many as five full grown borers ' in the reach of any man who will shoulder his sJll!.de and 
And they are not particular whether thcse be living or dead were cut out of one tree tive inches in diameter. In some i work, possesses the advantages of an impassable banier, of 
-at least both living and dead organisms are subject to at- instances these were found running up the trunk six inches, I permanence, of not needing repairs, of drainage, and of 
tack by the same or different species. They have cellular or and not over an inch apart parallel. It takes very close 'I being a most beautiful ornament. Mr. Jefferson will soon 
filamentous bodies, and are concentric in their method of searching sometimes to find them. Sometimes a thin wire have inclosed a section of his plantation containing 2,600 
development. When full grown they are rarely uniform in can be used with good effect, when the knife and chisel can I acres, and at one half the cost of a stake fence. It is 
shape. Contrary to nearly every other ki nd of vegetable hardly reach thelD. In quite a number of instances I found I thought that this most economical and useful fence will 
life, they absorb oxygen and exhale carbonic acid. This that the spotted woodpecker had done the work for me. ultimately be generally adopted in the Southern States. 

© 1879 SCIENTIFIC AMERICAN, INC.



APRIL 26, 1 879. ] J citntific �mtrican. 
T O  INVENTOBS. I American Watch Tool Company, Waltham, Mass. (1) G. R P. asks : What is the best manual 

An aperlence of more tban thirty years, and the pre- Lathes lor Jewelry Mannfaeturers . for lIeld assaying and mineralogical handbook for; one 
paratlon at not less than one hundred tbousand appllca- , For Solid Wrought Iron Beams, etc., aee advertlae- with some theoretical knowledge of the subjectr A. tlona tor patent. at home and abroad. enable us to un· ment. Address Union Iron MUla. Pittsburgh. Pa., tor Consult the works of Professor Blossom and P. de P. derstand tbe I .. w. and practice on both oontlnents, and IIthOl!r&ph. etc. Ricketts, School of Mines, Columbia College, New to po&ses. unequaled tacllItles tor procuring pateut. I nerywhere. In addltlou to our tacUities for preparing THE RAU.WAY BUILDER, a handbook lor estimating York. 

II t tbe probable cost of American Railway Con.tructlon and drawings and specillcations quickly. the app can can Equipment. bY W. J. NlcoUs, C. E .• of 291 puaes , printed (2) R. A. F. asks wbat tbe size of the rest US'IN;! tilat hla cue wtJ\ be IIled In the Patent Of. ' - I 
Ih,e ",thout delay . Every application. In wblch the tees on line toned paper. bound In morocco ;,aent on receipt ports leading from the steam chest to the cylinder of an 
�ave been oald. Is sent oomplete-Includlng the model- of plice. p.OO. Addre ... The RaIlway Record, S7 Park engine shoold be, � Inch bore, 4 Inch stroke. A. � 
to tbe t'ateot OMce the same day the papers are Signed Bow. New York. Inch by " Inch long. 
at our omce or received by maU, so there Is no delay In , Use D. L. 's new soldering ftux ; solid sticks; superior 
1IJlog tbl' Cll8e. a complaint we often hear from other snbstltnte for aeld ; no tarnlsblng or oorrodlug ; eaay to (3) S. A. B. asks: Is there anything that 
BOuroeS. Another advantage to the Inventor In seourlng apply ; cheap. Addres., D. L., Box 'III. Bristol, Conn. prevents hard water from foamiug In the boUer? A. In· 
nil P6tent through the Sclentillo American Patent Presses, Dies, and Tools for working Sheet Metal, ete. troduclug a small quantity of aU or petroleum has a 
Aaenoy. It Insures a speelal notice of the Invention In Fruit & other can toola. BII .. & WIIJIama, B'k1yn, N. Y. temporary beneftclal dect. 
tile SOIt:"T1I'IC AMERIOAS, which publication often k I Pia I A hi d t (4) C. H. & G. W. H. as k 60r the rule for opens neototl"tlons for the sale of the patent or manu- Nic e t ng.- w te epos t guaranteed by using ! , 
facture 01 the article . A synopsis of the patent laws our material. Condlt,Han80n &  Van Wlnk1e,Newark,N.J. calcolatingthe horae power of an engine. A. Moltlply the 
In (orelgn oountrle. may be found on another page, Hydraollc Elevators for private honses, hotels. and area oUhe piston by the average pressure per square inch, 
aDd persons oontemplatlng the securing of patents public bulldlogs. Burdon Iron Works. Brooltlyn, N. Y. and that prodoct by the speed of the piston In feet per ��= ha":: bl:e���;:mw�:e

a:'::��":'!�:h 
f:e ���::: ; The Lathes, Planers, Drills, aud other Tools, new and mlnute, and divide_by 33,000; quotient Is the horae power. 

aOll our �erfected facilities for conducting the buslne... seoond-hand. of the Wood & Light Machine Company. (5) F. C. S. asks : 1. What kind of rubber 
A ddre .. MUNN & co . •  omce 8c1 t:NTII'IC A III>:RICAS. : Worcester, are being sold out very low by the George Is used for rubber stamps, and how Is It prepared to re-Place Machinery AgencY, 121 Chambers St. ,  New York. 

�uSiutSS and �trsonal. Hydraollc Presses and Jacks, new and second hand. celve the impression? A. Purilled gum rubber (caout­
Lathes and Machinery for Polishing and BWllng Metal.. chouc) Is :softened by gentle heat, and whUe in that cou· 
E. Lyon & Co., 470 Grand St., N. Y. ditlon about II per cent of solphur Is thoroughly Incor· 

Soild Emery Volcanite WheelS-The Solid OrIginal porated with it by a kneading process. 2. Will the 
Th6 Oharge for lnaertkm under tk18 head 18 One Dalla, Emery Wheel - other kinds Imitations and Inferior. rnbber used by dentists answer the purpose' A. No; It 
a ti1l8for each tnaertkm : alJout right WfIrdJJ to a line. Caution.-our name Ia stamped In full on all our best usually contains an exccss of sulphur. 
Advel'timnent8 mU8t be received at publieatlM ojJ/ce : Standard Belting, P$Cklng, and Hose. Buy that only. (6) "Subscriber " writes : Sunday night, 
as earl!! as Thur8da1l morntng to appear !,. next f88ue. ! :e=p::U�� :e:�r!::w:�\��eltlng and Pack- March 16, a hard rain fell in this 8ectlon of country. 

The next day and tor several days atter there could be , I Portland Cemcut-Roman & Keene18, lor walks, cis- seen a ye\1ow substance very much resembling pul· Satton s Patent Pulley Cover.-If you are losing terns. foundatlona, stables. cellars, bridges. reservoirs. ver!zed sulphur. A few pronounced it eggs. Your DOwer. get .. again by uslnK these covers . Calculate brewerles.etc. Remit 25 cents postage stamps for Practl- opinion is desired. A. It is the pollen of the white pine bOlr much power you are lOSing and lind the gain you I cal Treatise on Cement •. . S. L. Merchant & Co., 53 win make In your work by adoptinK a positive remedy. , Broadway. New, York. (ptnU8 8trolNll). 
Send tor II. Circular. Addresa Joseph Woodward. pro- 'I . (7) B. asks if there are any compressed prletor and mannfacturer. P. O. Box S09, New York. Needle Polntp.d Iron, Brass, and Steel Wire for all 

\ air engines manufactured In the United Ststes. and if 
The best resnlts are obtained by the Imp. Eoreka Tor. I purposes . V. Crabb. Newark. N. J. 

so where aud by whom? A. If YOIl mean engines 
blne Whee1.aud Barber's Pat.Pulverlzlng MIlIa. Send for ! Galland & Co.'s improved Hydraulic Elevators. O1Ilce driven by compressed air, there have been some built by descriptive pamphlets to Barber & Son, Allentown. Pa. ) :pj Broadway. N. Y .• (Evening Post Building. room 22.) way of experiment; we know of no party who makes a 

The Railway Recoi:a, a joomal of practical engineer- Pulverizing Mills for all hard substsuces and grinding bmlness of building them. 
Ing aud rsllway news.2s pages. sent postpald one vear on , purpose •• Walker Bros. & Co .. 294 & Wood St .• PhUa., Pa. (8) W. K. H. writes : We have a 10x24 receipt of price . t2. Address, The RaUway Record, 8'7 :  Manulacturers of Improved Goods who desire to build Park Row. New York. ; up a lucrative foreign trade will do weU to Insert a well engine. driving whcel 9)i feet, I!IIW polley l )i feet, 

Valves and Hydrants, warranted to give perfect satis- ' du.played advertisement In ' the SCIENTIFIC AMERICAS diameter of sow 56 iuches, 15 teeth with 1� inch feed ;  
faction , Chapman Valve Mannf. C o  .• Booton.,)[l18s .  I' Export Edition. This paper h as  a very large torelgn with � Ibs. steala ought w e  to have power t o  use same 

Kimball's Catarrh Cigarettes, an instantancolls relief clrulatlon. saw with 30 teeth and 2� inches feed in cypress timber; 
and a pleasant smoke. They contain no tobacco. :Mill Stoue Dressing Diamouds. Slnlple, elIective, and or Is there too much leverage against the engiue ?  A. 

Dead Pulleys that stop the running of loose pnlleys I durable. J. Dickinson. 64 Nassau St. ,  N. Y. If your cutting instrument (the saw) cuts with equal 
and their belt •. controlled from any pOint. Send for C. M. Flint, Fitchburg, Mass., Mfr. of Saw :Mills and efiect in both cases, the ·power reqoired will be nearly 
catalogue. Taper Sleeve PUU/!y Works. Erie, Pa. Dogs, Shingle and Clapboard Machines. Circulars. double with 2M inch feed, that lor 1" loch feed. 

Partner Wanred.-A suitable party with limited caVi• The best Friction Clutch Pulley and Friction Holet- (9) C. B. asks : How may I separate ni-
Ing Machinery In the world, to be seen with power ap.. trate of silver from nitrate of copper so that I may pro· :l

d::S�:n :::og:!lO:�;�: ���::o���:�:Pn!! plied. 95 and 97 Llbcrty St. , New York. D.Fr1sble & Co.. cure the nitrate of silver? A. Add excess of muriatic 
MOines, Iowa. I New lIaven. Conn. acid to the warm solUtion, gather the precipilate on a 

Renshaw's Ratchet (short spindle) uses taper and Eagle Anvils, 9 cents per pound. }'nUy warranted. IIlter, wash it with fresh water, dry, mix with a little 
square shank drlU.. Pratt .t Whitney Co . • Hartford, (,'t. Walrus Leather for Polishing Agricultural Implements powdered borax and rosin, and heat strongly to Imion in 

The Globe (Miner) Street Lamp; most durable; none and aU kinds of metsl. Greene, Tweed & Co .• N. Y. a small cr�c�ble; .COOI •. 
b,:"a;'t the crucible, bammer the 

better. Address J. G .  1Il\ner. 1I10rrlsanla. N . Y. City. Rubber nose, Suction Hose. Stcam Hose, and Linen I button of slher, dlssoh e It m wa� nitric acl�, ev�po. 
Hose ; all sizes. Greene, Tweed & Co., 18 Park PI. , N.Y. rate the solotion ncarly to dryness m a porcelam dISh, . .  The best Article we e,'er had," Is the (almost unanl· d di I th Id ( I  f 11 In d '11 d mous) verdict of those who fully test Downer's Im- The �CIRNTII'IC bERlCAN Export Edition is pub. an. sso ve e res ue n trate a s ver) ist! e or 

proved Antl-Incrustatlon Liquid . It removes scale ; It IIshed monthly, about the 15th of each month. Every ram water. • • . preventa lts formation ; Is not Injurious ; does not cause number oomprlses mo.t of the plates at the four preced- (10) F. W. B. writes : EnglDe 27 on thIS 
the water to foam. A trial will establish the above Ing weekly numbers of the Scn:NTIFIC A >l EIUCAN, wlth road has a diameter of piston of 14 inche. and exhaust 
claims. A. H. Downer. Proprietor. 11 Peck Slip. other appropriate contents. buslnes. announcements. 2� inches. Engiuc 76 has a diameter of piston of 16 

Maufs. of Cracker Machinery Rnd Ovens addrePS F. S. etc. It forms a large and splendid periodical of nearly inches and exhanst 8 luches. Which engine has the 
& A C Wertz Reading Pa l one hundred quarto pages, each number lIIustrsted with greatest area of exhaust in comparison with Its area of . • . • .  about one hundred enKf8vlnK8. It Ia a complete record . . . . .  Wanted -Improved Stump Puller, with description of American progres. ln the arts. pIston surfa�e? A. The 16-mch cyhnder WIth 8 lOch ex· 
and price. Address J. P. Rylander Clarksdale Mlaa I . . haust; the dlfterence Is very small. • , .  No gum l No grltl No aCld l  Antl-Corrosivc Cyhn- • ' 

S. C. Forsalth & Co • •  Manchcster, N. H . • and 213 Cen· . der 011 Is the best In the world. and the IIrst and (1 1) F. C. R. asks : 1. 'Vhat IS the horse 
tre St .• New York. Specialties-Bolt Forglllj{ Machines, I only all that perfectly lubricates a railroad loco- I power of an eugine, the cylinder of which measures 
Power Hammers. Combined Hand Fire Ellldnes and ' motive cylinder. doing It with ha.!f the quantity 3xl", Inches, thickness 01 piston � Inch? A. Power 
Hose Carriages. new and 2d band machinery. Send stamp , required of best lard or taUow, giving Incrensed I would depend upon pressure of steam and number of for Illustrated catalollues. stating just what you want. : power and less wear to machinery, with entire free- : revolutions per minute. 2. Would snch an engine have 

Fo be I E ri 11 I dam from gum, stain. or corrosion at any sort, and power enough to pro ..... 1 a small boat say 16 feet Ion .. r st, ow priced lect c Be P. and other Elec- • It Is equally superior for aU steam cylinders or . .  . .,.- • ... 
trleal A pparatus. address Jerome Redding & Co., 80 heavy worl< where body or cooling qualities are and 3 Wide. welghmg about � Ibs. ? A. No. 
Hanover St .• Booton. Mass. I Indispensable. A fair trial Insures Its continued (12) C. F. F. wants to know (1) if ordinary 

Split Pulleys at low prices, and of same strength and use. Address E . H. Kello", sale mannfacturer, 17 river water will do as well Cor reducing alcohol for vine­
appearance as Whole Pulleys Yocom & !lon's Shafting I Cedar St . • New York. gar as rain water? A. If the water Is suitable for 
Worlta. Drinker St., PhUadelphla, Pa. The 1879 Pennsylvania Lawn Mower.-Light dranght drinking purposcs, yes; otherwise no. 2. Is water from 

Yacht Engines. F.C.& A . .E.Rowland. New Haven, Ct. . and easily adjusted. lIlaehlnes warranted. See l1Iu8- , the ice of a river better for this purpose than water taken 
• . • i trated cdltorlal, Sci. Am., No. H. lloyd, Supplee & Wal- from the same rivcr? A Ordinarily yes 3 Also about The Asbestos Roollng IS the only rehable 8ubstltote ' ton, Philadelphia, Pa. . '  , . . 

for tin, It ooats only about one half as much. Ia fully as _ what amount of ram fa\ls per aunum upon a foot of 
durable, and ean be easily applied by any one. H. W. Electro-Bronzing au Iron. Phliadelphia Smelting surface In this stste (Iowa). A. Consult the meteorologl· 
Johns !lUg. Company are the sole wannfacturers. Company. Philadelphia, Pa. cal reports 01 your Stste; we have not the statistics at 

Wanted-A Second.Hand Bolt Cutter, to cnt from � Special Notice.-Scnd for Electroplater's Catalogue hand. 
or � Inch up to I� or 1� Inch, and tap uuts for same. and Price List to Partrlck & Carter, Philadelphia, Pa. (13) R. & T.-It consists chiefly of lime 
Addresa P. O. Box 66. lIazleton, 1'a. Improved Steel Castings ; stift and dorable ; as soft carbonate, Iron oxide, alumina. silica, and organic 

Want to know If any one manufactures a Machine to and easily worked 118 wrought Iron ; ten.lle strength not matter. Use a feed water heatcr, and blow all: fre­
tWist Drliia or Augers. Address P. O. Box 66, Hazel- leps than 65.00> Ibs. to sq. In. Circulars free. Pittsburg quelltly. 
ton. Pa. Steel Casting Company, Plttsb1l1'll, l'a. 

(14) D. K. E. F. asks (1) whether a small 
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Improved Patent Planers ; Elevators I Dowel Machines. nary row a a x 7'4 ee w on muc I cu y Kewanee, llt . Bollstone Machine Company, Fltchbul'l<. Ma... or cost. A. About 3 harpe power nowlnal. 2. Also 
Dead Stroke Power Hammers; cheapest and best for about what the engine would cost and how many miles 

general forging and die marklllj{. Philip S. Justice, m:!!::�Y
t�C:::';Ic;.'�:r:�, ��:::.a�u�� t!n�:�::h��� per hour It would run a boat of tbls size? A. Cost 

Philadelphia. Fa. Schumm & Co . •  PhUadelphla, Pa. Send for circular. about $500; speed II to 6 miles per hour. 
Wanted--A Machiue for Cutting a Hide Into a Cou- (15) R. G. asKS (1) for a simple rule for find-tlnuous Strip preparatory to runulng It through the r� �� II' I tube. for sewing machine helts. Addresa Edmund Hill, B= I I� ffi 1 ��' , '1 � • log the gear wheels for cotting dlffcrent threads on the 

531 Jeft'erson �t. , l'hlladelphla, Pa. >1 9fi :2.a "S 0 CI lle'FI£S ;.I:l compound :�� lathes. A. 
Linen Hosc.-Sizes: 1� In., 2Oc.; 2 In . • 250 ; 2� In. , I�f], 0> v�4 � .t ���j�� tV I = N ;  IT = S. T represents the number 

29<:. per toot. subject, to large discount. For price IIsh � .�J -
of all sizes. also rubber lined hose, address Eureka FIre I HINTS TO CORRESPONDENTS. of tecth in wbeel on traverse screw; S, number in stud 
Bose Company, No . IS Barclt1y St., New YOrl<. I wheel ::caring In maudrel; t, number In wheel npon 

For Punches Pateut Bending Rolls Radial Dr'll and No attention will be paid to communications unless mandrel. and t'. number in gearing upon stnd p!nlon, 
Angle Iron Sh�ars, Hllles & Jones, W ilmlngt<>n, �e;·. : ac�ompsnled with the fnll name and address of the i gearing In T; I, number of threads per Inch upon tra-

B I h & Ba II 211 M St N Y  h 
: Writer. I verse screw; N. number to be cut • .  2. What is the 
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s� :  Names and addresses of correspondents will not be horse power of an engine, the cylinder belngl0l1l Inches eam ne.. ers, ps. In mar e , .  l i d k I h b f I tl aloo Improved wood and Iron working m hi ' gIven to nqu rers. lameter, stro e lU nc es, num er a revo u ons per 
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ac nery. 

. I We rcnewour requestthat correspondents, ln referring minute 63, mean pressnre 6O ibs. ? Also the same cylin-
1 �n Co �; � C 

s rew Lathes. Geo. S. LID· , to former answcrs or articles, will be kind euou/:h to I der and stroke, with 66 revolutions aud 85 lbs. pressure? 00 n ., o . Onu . : name the date of the psper and the page, or the number ' A. See reply to C. H. on this page. New Pamphlet of .. Burnham's Standard Turbine ' of the question. I 16 F R k b fl d h h W heel " sent free by N. F. Burnham, York, Pa. Correspondents whose inquiries do not appear after ' ( ) • . as s ow to n t e orse 
Vertical Bnrr MU\. C. K. Bnllock, Phlla .• Pa. a reasonable time should repeat them. : power a \)(,It wl�1 pull. when the width and speed are 

Gaume's Electric Engine. 171 Pearl St., B'k!yn. N.Y. Persons desiring special Information which Is vurely �own. A. A SImple and �fe role I;. 1 I�Ch width of 
. of a personal character and not of general intercst I cit running 600 feet per mIDute equa @ 1 orae power, Sheet Metal Presses, Ferr.cute Co., Bndgeton, N. J. h Id It f $1 t ' .� rdin to th b ' t" hence multiply the width In iuches by specd In feet per . s au rem rom a ..... acco g e su lec , i Chpper Injector. J. D. Lynde, Philadelphia, Pa. as we cannot be expected to speud time and lahar to minute and divide by 600-resolt Is the horse power. 

Bevins " Co_'s Hydraulic Elevator. Great power, obtsln such Information without remnneratlon. I (17) H. H. C. asks for the rule for finding 
almpI\OItY,safety.eoonomY,dnrablllty. M Liberty St.N.Y. Any nombers of the SCIENTIFIO } J<ERICAN SUPPLE· I the tonnage of a lIat bottom boat. A. For earpenter's 

A Cupola works best with lorced blast from a Baker JlRNT referred to In Ihese column8 may be had at thlS j tounage multiply together length, breadth, and depth 
Blower. Wilbraham Bros., 2,SI8 Frankford Ave., Phlla. oftlce. Price 10 ceut8 each. In teet, and divide b;r 811. 

(18) D. K. asks � What will make a good 
article for quickly removing the black coating from 
human teeth? A. The black coating Is tartsr. a con­
cretion conSisting of salivary DlUCUS, animal matter, and 
llme phosphate. The best method is to have it removed 
by a dentist. The use of acids for this purpose Is in· 
jurious • •  Ince the enamel Is also a1Iected. 

(19) O. B. asks : Is there often or ever any 
commotion of the water In a steam boiler while carry. 
Ing an ordinary working steam pressure? A. Always 
atter cbollition commeuces. 

(20) J. S. writes : I have a No. 2 Blake 
pump; I had occasion to take o1I the steanl chest, and 
pump by hand, but pump woold not throw until I coy· 
ered the porte air tight. I would like to know wh;r 
pump will not throw until porte are covered. A. The 
pomp took in air through openings . 2. I am using sui· 
phur and copperas water. What would be a good pre­
varatlon to use, to save my boiler? A. The Introduction 
of a small quantity of soda (dissolved) or lime water 
would be benellclal. 

(21) E. E. C. asks : Does common sulpburic 
nitric or other mineral acids attack white robber tobln& 
and stopplest A. If concentrated, yes. 

(22) .. Worker " writes : I wish to fasten 
cloth or leather on an iron wheel (the Iron 18 planed, 
not polished ) ;  the wheel runs 6,000 torus per mluute. I 
cannot use a wooden wheel for the work. A. If possi. 
ble lap the strip several times around, ronghen the 
periphery of the wheel, warm It, and Casten the 8trip with 
a melted mixture 01 equal parte gutta percha and black 
pitch . Allow the cement to thoroughly harden before 
using the wheel. If the strip is not tightly lapped It 
will be dlftlcult under the circumstances to hold It ftrmI:r 
in position. 

(23) B. asks : 1. Is there any oil cheaper 
than alcohol to run toy engines that gives as little 
smoke? A. No. 2. What power and what will be the 
cost 01 eugine. boller, and haud pump to run a row boat 
that will carry 8 or 4 persons at say 6 or 7 miles per 
hour? A. About 8 horse power; cost about $500. 

(24) E. P. writes : I have a quantity of 
bones, about 10 bushels, which I woold like to reduce to 
a state suitable for lertilizing. What shall I use to dis· 
solve them! A. Ground bone or " bone dnst " is ex· 
tenslvely used for fertilizing purposes. The ground 
bone may be converted Into so-called ammoniated su­
perphosphate by mixing It thorooghly with about 40 
per ccnt of common sulphuric (oil of vitriol), somewhat 
diluted with water, and permitting the mlxtore to stand 
for a week or more that the reaction may be complete. 
Warm hydrochloric acid will dissolve the bones, but 
this Is not u8ed, as a solotlon Is not required. 

(25) J. A. F. writes : I am putting up a 
steam engine and boiler. and in putting in the pipe for 
the water-glass and gauge cocks. I wished to have the 
pipe that camc Irom the steam dome larger than the one 
that came from the water In the boiler. The proprietor 
held that they should be the same size. Who Is right? 
A. It makcs no dill:erence whether of same size or not; 
bnt tbey should be large enough to keep free at all times. 
2. He holds that if a gauge were placed In the bottom of 
the boiler and one In the dome.they wonld both show the 
same pressure; I say that the one in the bottom 01 the 
boiler woold show the wcight of the water the moat. Am 
I right or wrong, A. You are right. 

(26) M. A. B. writes : While riding on a 10-
comotlve. several days ago, I noticed small bkes pass 
up and down In the glass water gauge. On astlng the en. 
gineer about this he said that they were 8mall pl�ces of 
glass that kept peeling off. This, he said, goes on until 
the glass gets qolte thin. when It IInaily breaks. Is 
therc something in thc glass or water, or Is this al· 
ways the case! A. Water gauge tubes usually decay or 
wear away at the ends In the stuMng boxes; we have 
newr seen or heard of such ftaking alI as you describe. 
If any of our subscribers have noticed snch action 
upon tnbes, we 8hall be glad to hear from them. 

(27) J. A. C. writes : I have read your ar­
ticle on Peter Cooper'8 life with great Interest. I wish 
you coold extend It. But to my mind It suggests a 
qocstion not directly meutioned by you; the loss of time 
and elIort in learning three trades and the doubts and 
dlftlcolty In learning any. Can you show how a bo;r 
may know whether to learn a trade or not. and how be 
may know what trade to learn' A. The boy had better 
learn the trade he fancies; or, if he has no prefereuce, 
the trade which he can undertake under the most 
favorable conditions. Whatever his ultimate occupa­
tion may be, the learning of any trade In youth will be 
an advantage to him; by trade we mean of course some 
form of manual labor whereby a man may earn an 
honest living. The greater the inteltlgence and skill 
Involved In its mastery. the better, if the boy has the 
physical and mental capacity for it. In every ease 
boys sbould be encoursged to learn a trade, as a neces­
sary part of a man's education. 

(28) M. M. W. writes : Please answer 
through thc columns of your paper the follOwing ques­
tion: Which has the easier draught, a wagon with a bmall 
wheel or one with a large wheelY A. The latter. 

(29) F. J. R. asks (1 )  how to make a cal· 
culation on a safety valve, so that I may Ret It, and tell 
how much steam I have in case I have not a steam 
gauge. A. Moltlply weight In Ibs. by Its dis· 
tance in inches from fulcnlm. divide the product by the 
distance In inches from the fulcrum to the bearing point 
on the valve, divide this quotient by the area of the 
valve in square inches, thc result is pressure per square 
inch; this does not tske Into consideration the elIective 
weight of the lever and the valve, but the error Is small 
and may be neglected . 2. Will YOIl also recommend 
me some good books. that will explain machinery, and 
where I can buy them ? A. Haswell's Pocket Book will 
be usefnl for yoo. It CRn be purchi!ed from dealers 
who advertise in onr columns. 

(30) G. A. H. asks : Which will create the 
better draught. a seven Inch pipe over a six Inch ftue or a 
six Inch pipe o\'er the 8Dme ftue? A. DHrerence ordi. 
narlly in favor 01 the 7 inch pipe. 
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(3 1 )  P. J. writes: 1. At this place large 

quantities of sawdust, chips. and slmUar refnse from 
planing mills are being deposited in the shallow water 
at the �hore here. What is going to become of this in 
time. and what are the sanitary eftecte of the material 
while the chan�es are going on? A. It depends much 
npon the natnre of thc soil or drift-If nndlsturbed it 
may ultimately pass Into a variety of brown coal or 
lignite. Under the circumstances we thi� the slow pro­
cess of change will not very materially alIcet the health 
of near residents. 2. Are any injurious effects to health 
likely to .. rise from accumulations of sawdust, shavings, 
etc., In a back yard exposed to the weather� A. Proba­
bly not. to any extent. It would, however, be advisable 
to remove it occasionally. 

(32) J. A. L. asks : How are the marks of 
a boxwood rule put on, and how are they colored 
black f A. They are regularly printed from a steel die, 
which indents tbe wood and leaves the ink. 

Improved condenser, condensing with cold water at roo 
temperature Fah., how many times the volnme of con. 
densed steam will be required in cold water at 60" In 
order to procure 1 1h. vacuom? Also how much to procure 
10 Ibs . vacuum' A. Compute the temperature of the 
water of condensation by r"le in Haswell's Pocket 
Book, page 577; from this temperature ascertain from a 
table of temperatures the back pres.ure. and deduct 
this from 14'7 Ibs • • the result will be the amonnt of 
vacuum obtained. Note that your � Ibs. pressure Is 
above the atmosphere, and Its temperatnre Is 323° Fah.; 
the temperatnre dne to 1 lb. vacuum Is 207°, and that 
dne to 10 Ibs. vacuum 160" Fah. 

(42) B. M. A. · asks if there is a ftux that 
will make tinsmith's solder 1I0w a. freely on cast iron 
as It does on tin. A. A good lIux lor this purpose is 
made by putllng zinc into muriatic acid nntil bnbbling 
Ce&sCP. 

e.3) D. B. L. asks how the precious metals 
(33) J. D. C. asks for a rule for calculat· are separated from each other and from the base metals 

ing the power of a double toggle joint press, the toggles where carried on on a IarKe l!Caie. A. Consult .. Ete­
bein� operated by a right and left hand screw passing ments of Metallnrgy," by J. A. Phillips, London, 1874. 
through nuts in the mIddle joint of the toggle. A. By 
the principle of virtual velocities : the power applied to (44) W. H. C. writes : I contemplate mak" 

the handle of the wheel on the screw. multiplied by the ing a lightning rod by rivetiug strips of sheet copper to­
travel of the handle In a (small) unit of time. the product gether and nalHng the same to my honse, using proper 
divided by the movement of the platens in the same points. Is tbere any danger of shingle being set lIre by 
time; the reRult, less the friction of the machine. will lightning passing down the same, or other objection to 
give the pressure on platens In that particular position. a rod constructed on the above :plan? A. If the copper 
but the power is constantly changing with the change strip were of liberal size and the gronnd connections 
in the angle of the links. This rule is not strictly aceu. good it would be etllciebt. 
rate, but will answer practical purposes. (45) R. E. H. ask�': 1.e Will a steel spring 

(34) " Squirrel " writes : A hunter discovers give back as mnch force In the recon as was spent in 
a squirrel upon the trunk of a tree. As he follows It compressing it. and If not what Is the waste? A. Yes, 
aronnd the tree the squitrel keeps on the opposite .Ide if not strained 80 as to eirect a "  set." 2. Will air if 
of the tree. Tbe hunter is supposed to go a greater dis. compressed 8Ild then allowed to expand give back as 
tance In circling the tree than the squirrel. Does or much force In the expansion 88 It received in the com­
docs he not go around the squirrel in makin� a circle of pl'C8sion � A. Yes. 
the trec? A. Hc goes round the squirrel. -(1) He goes (46) W. S. writes : 1. We use plMter of 
round everything within the circle of his course, whether Paris moulds for pottery and earthenware. What can 
the included objects are at rest or in motion. It makes be added to the plaster to improve it, as It soon pits and 
no difference whether ll1e squirrel keeps·-the tree be- chips? A. Try a hot solntion of alum and water glass. 
twee� himself and the lIun!"r all the time, or part of 2. What work willglve me the most information on the 
t�e time. or none of the tllne, the hunter goes round different melals and clays nsed in the industrial arts as 
hIm. 2. It is admitted that the hunter goes ronnd thc I to their fusing points. manuiactnre, and cost? What is 
tree. If he does not also go round tbe squirrel on the the. best work on the analysis of clays, so\ls, etc.? A. 
tree. he must, at some stage of the journey, go be�ween You may consult Wagner's .. Chemieal .lechnology " 
tbe squirrel and the tree, which is contrary to the condi- Cook's report on New Jersey clays and Caldweli,s 
tions of the case. .. Agricultural AnalysiS." 

, 

(35) F. asks : 1. What instruments are (47) C. B. F. asks : 1. What is the best and 
used In makin� perspective drawings? A . The camera cheapest water motor for running a sewing machine on 
obscura. the camera lucida, and- the perspective linead. a low water pressure? A. Consult onr advertising 2. And what is the best instrument for describing an columns. 2. What will take linseed 0\1 and putty stain. 
ellipse' A. The trammel and the ellipsograph. out of a marble wash.tand? The above materials were 

(36) W. S. G. asks if there Is any cheap nsed to cement water basin to the marble slab. A. Mix 
medns of deodorizing carbon or gro.;nd oil. A. It can. up a quantity of the strongest soap lees with qnickllme, 
not be completely deodorized, but the unpleasant odor I to the consistence of mllk, and lay It on the stone for 
may be nearly destroyed. Violently agitate It for .ome twenty-four hours; clean It afterwards by using line 
time with about three per ceut of sulphuric acid, and putty powder and water. 

I Packing. piston rod, L. Saylor . . . . . . . . . . . . . . . . . . . . . .  21�.al1 
Padlock. C. W. A. Romer. . . . . . . . . . . . .  . . . . .  . .  . . . . . .  2IJ.lD! 
Pattern plate for dranghtlng garments. adjust-

able. A. McDowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  213.4.l6 I N D E X  O F  I N V E N T I O N S  

rOll'FlCIAL.] 

Petroleum rectltler. J .  Daul . . . . . . . . . . . . . . . . . . . . . . . . . 218,a95 
!'OR WBIm Plctnre frame. H. l'attberg . . . . . . . . . . . . . . . . . . . . . .  218,344 

Letten Patent or the '(Jolted states were 
1'111 feederandcounter. A.F.W.&; W.F.A.Neynaber 213,296 
PIllow. mattress. etc . •  ventilated. M. P. R. Tilton. 218,800 

Granted In the Week Endlne 

ItIarch 18, 1879, 

Planter, com, A. B. Dick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  218,397 
Planter, seed. S. C. Knigbt . . . . . . . . . . . . . . . . . . . . . . . . . .  218,430 
Planters. check rower for corn. E. W. Quincy . . . .  213,449 
Plow. G. L. Gl1ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  213,410 

AND EACH BEARING THAT DATE. Plow. c. W. Twigg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213.475 
Plug, aatety. F. Lunkenbelmer . . . . . . . . . . . . . . . . . . . . . 218.292 
Poke, animal, W. H. Kretslngcr . . . . . . . . . . . . . . . . . . . .  218,482 

[Those marked (r) are rel .. ned patents.] 

Portable bath, W. McClure . . . . . . . . . . . . . . . . . . . . . . . . . . 213,340 
A complete copy of any patent In tbe annexed list, PrInting, pboto-chemlcal. W. Willis, Jr . . . . . . . . . . . .  218,484 

Including both the specltlcatlons and drawings. will be I Puddling gas furnace. Godfrey &; Howson • . . • . . . . . 213.830 

furnished from thla office for one doU8r. In ordering, �mp, '1'. Dowling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213.281 

please state the number and date of the pateut desired �:·f:·v�;..':��:���:i:iii�i.t: :::: : : : : : : : : : : : . : :  ::::: 
and remit to Munn &; Co., 31 Park Row, New York city. Pump, on, E. Rew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213.3'6 

Pump or engine, portable, D. Bickford . . . . . . . . . . .  213.276 
Addrea&lng machine, D. F . Bell . . . . . . . . . . . . . . . . . . . . 218,815 Pump, windmill, G. M. Beard . . . . . . . . . . . . . . . . . . . . . . .  213,314 
Ammoniacal gas. dry. F. M .  McMl1Ian . . . . . . . . . . . . .  218,294 Punobtng press, F. Ecaubert . . . . . . . . . . . . . . . . . . . . . . . .  213.326 
Annunciator. electric, L. Finger . . . . . . . . . . . .. . . . . . . .  213.21!2 RaIlway switch. H. Donglass . . . . . . . . . . . . . . . . . . . . . . . .  213.325 
Antomatlc pre .. screw. E. M . Ivens . . . . . . . . . . . . . . .  213,33t Railway Switch. B. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  213.3<17 
Axle lubricator. vehicle. J. M. Smlthl . . . . . . . . . . ... . .  218.461 Refrigerating and making Ice, J. G. Wolt . . . . . . . . 213.4R7 

Bag holder. D. &; C. Garver (r). . . . . . . . . . . . . . . . . . . . . . .  8.625 Rein. check, II. W . Wilson a al . . . . . . . . . . . . . . . . . . . .  213.485 
Ba1Ing press. P. K. Dederick . . . .. . . . . . . . . . . . . . . . . . . .  213,280 Root and stump puller. J. G. Trump . . . . . . . . . . . . . . .  213.473 
Barrel and cask scrubber, C. Pobl . . . . . . .. . . . . . . . . . .  2L1.447 Rot ... y engine and pump. A. Vacherot . . . . . . . . . . . .  213.476 

Barrel cover. Black " McManigal . . . . . . . . .. . . . . . . . . .  218.316 Rotative furnace lining. C. W .  Slemen . . . . . . . . . .  , 213.853 
Bellows valve. Badger &; Benjamin . . . . . . . . .. . . . . . . .  218.3'75 Sad Iron. J. Braun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213.817 
Bird cage support. F. W. Long . . . . . . . . . . . . . . . . . . . .  218,433 Saddle, ridIng, W. M. Herring . . . . . . . . . . . . . . . . . . . . . . 218,t18 
Bit stock. L. C. DI Bert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  213.399 Safe, tire and burglar proof, S. A. Wilkins . . . . . . . . . 213.483 
Boller. S. J. Gold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  213.411 Salt from Its solution. proce .. and apparatus tor 
Boller furnace and teed water heater. P. Sullivan. 213.468 separating common, L. Bemelmans . . . . . . . . . . . .  213.8r.1 
Book cover. removable. Douty &; Drake . . . . . . . . . . . .  213.401 Sash holder and lock. E. Homrlghous . . . . . . . . . . . . . . 213,881 
Book oover, removable. C.H.Drake . . 213.402. 218.400, 218,404 Saw, circular. W . p. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . 218,439 
Boot and shoe soles and heels. manufacture of Saw gnmmer, S. H. Stepp . . . . . . . . . . . . . . . . . . . . . . . . . . .  218.00& 

J. M. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  218.S64 Scale beam. A. A. Houghton . . . . . . . . . . . . . . .  21S.382. 218.423 
Boot and shoe laster. Trask &; Wheeler (r). . . . . . .  8.627 Scow. dumping, Cburch &; Stillwell . . . . . . . . . . . . . . . .  218.887 
Root strap. J. B. Belcher . . . . . . . . . . . . . . . . . . . . . . . . . . . .  218.SIlO Semollno.etc . •  cleanerand sorter.C.Haggenmacher 21 5,284 
Bottle stopper. J. E. Woodward . . . . . . . . . . . . . . . . . . . .  218.488 Sewer pipe and trap. G. Cornwall . . . . . . . . . . . . . . . . . . .  213.394 
Bow. archery. F. Malleson . . . .  . . . . . . . .. . . . . . . . . . . .. 213,43i Sewing covered nuts, machine for. L. T. Smith . . .  218,462 
Brick mould. Allen &; DullY . . . . . . . .. . . . .. ... . . . . . . . .  213.311 Sewing macblne. button hole. 8. Clemlnshaw . . . . .  213,891 
Butter package. A. G. Stilson . . . . . . . . . . . . . . .. . . . . . . 218,857 Sewing machine looper. A. W. Cochran . . . . . . . . . . .  213.393 
lIutton fastening. G. W. Hatch (r). . . . . . .  . . . . . . . . . . 8.629 Sewing machine treadle. O. II.  Taylor. . .  .. . . . . . .  213.359 
Cakes. coating with sugar, ete •• J. W. '" A. Ruger. 218.4M Shatts. lateral adjustment of. J. W. yeo . . . . . . . . . . 218.810 
Can case. J. M. Bean .. . . . . . . . . . . ... . . . . . . . . . . . . . . . . . .  213,275 Shingling bracket. J. L . Rogers . . . . . . . . . . . . . . . . . .  213,3-19 
Car brake. L. Becker . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  213.878 Shovels. spades. and scoops. handle socket for. 
Car brake, B. F. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . .  213.S05 P. W .  Groom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  213.414 
Car coupling. L. A. Spear . . . . . . . . . . . . . . . . . . . . . . . . . 213J64 Shutter. G. W. Morstatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213.843 
Car. sleeping. C. C. Converse . . . . . . . . . . . . . . . . . . . . . .  213,279 Sign. open, Hughes &; Rladon . . . . . . . . . . . . .... . . . . . .  213.426 
Car ventilator. B. F. Card . . . . . . . . . . . . . . . . . . . . . . . . . 218,822 Sled. L. R. Dexter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213,3116 
Cars, mechanism for driving fan blowers In rall- Smokestack. locomotive, J. R. FlBh . . . . . . . . . . . . . . . 218,401 

way. J .  II . Wickes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  218.481 Soldering machine. Miller &; Coil . . . . . . . . . . . . . . . . . .  218.438 
Cars, snfety guard for street, W. N .  Morrl.on . . . . .  218.295 Speed indicator for shatts. G. W. Storer . . . . . . . . . . .  218.467 
Carbureter. F. J. Roth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213.351 Stamp. canceling. A. nugbes . . . . . . . . . . . . . . . . . . . . . . .  218,333 
Card or ticket holder, S . Stieglitz . . . . . . . . . . . . . . . . . .  218.906 Stamp mill ore feeder. D. H. Anderson . . . . . . . . . . .  213.373 
Carpet sweeper. A. H. Knapp . . . . . . . . . . . . . . . . . . . . . .  2l3,8S6 Starch. manufacturing. G. Burkhardt . . . . . . . . . . . . . 218.lmJ 
Carriage step, R. N. B. KIrkham . . . . . . . . . . . . . . . . . . . .  218.429 Steam boller, W. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . . .  218.�22 
Carriage toP. F. Smiley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213,855 Steam boilers. muffier for,F. W. Richardson . . . . . .  213.348 
Casting stcreotype plates, B. B. Huntoon . . . . .. . . . 218.42'1 Stockinet seamIng machine. J. A. Parr . . . . . . . . . . . . . 218.29R 
Cement, Portland. C. H. Slicer . . . . . . . . . . . . . .. . .. . . .  218,459 Stove back lining. R. D. Sandlland . . . . . . . . . . . . . . . . .  213,852 
Chimney cleaner. T. Toyson . . . . . . . . . . . . . . . . . . . ... . . .  218.472 Stove, heating, C. H. Speed . . . . . . . . .. . . . . . . . . . . . . . . .  213,4611 

Churn. A. Jobnson . . . . . . . . . . . . . . . . . . . . . . .. .. .. . . . . .  213.2S7 Sun belmet. II.  Halvorson . . . . . . . . . . . . . . . . . . . . . . . . . .  218.415 
Churn. A. K. Morse . . . . . . . . . . . . . . . . . . . . . . . . .... . . . .. . 213.441 Tablet, artist's, H. Russel1 . . . . . . . . . . . . . . . . . . . . . . . . .  21S.� 
Churn. Older & llegow . . . . . . . . . . . . . . . . . . . . . . . . . ... .. 213.444 Telegraph conductor, J. T. Shuster . . . . . . . . . . . . . . . .  218.456 after settling draw off from the scum and impurities; 

agilate for half an hour or more witb clean wall'r con· 
talning a few per cent of chiorlde ot lime (calcium hy· 
pochlorite), settle, draw off. and agitate with weak aque­
ons carbonate of soda solution. Finally. agitste with 
powdered quicklime, and let it stand until it becomes 

Churn, S. R. Ruckel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  218,452 Telegraph key, H. Ames . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  218.812 
deep where should the cylinder be placed, at the top or Cigarette, medical. F. J . Kochert . . . . . . . . . . . . . . ...  218.481 Telephone, speaking, W. Gillett . . . . . . . . . . . . . . . . . . . .  213.2SS 
at the bottom-depth of water 20 feet' A. Place the Clock dial, S. E. Root. . . . . . . . . . . .  . . . . . . . .. . . . . . . .  218.3110 Tenoning machine. G. H. Gregor:r . . . . . . . . . . . . . . . . .  213.418 

(48) J. M. H. asks : In a well eighty feet 

perfectly clear. 
(37) J. F. writes : A friend of mine says 

that the driving wheels of a locomotive should be made 
as light as possible. and that the best placc to put the 
weight is in tbe boiler and frames. I say that the best 
place to put the weight is in the wheels. for then there 
is less req ulred on the journals. Who is right? A. 
Your friend 18 right; weight placed below the springs 
Is mucb more injurious to the rails than the same weIght 
above the springs, hence, the wheels, axles, boxcs. and 
eccentrics should be as light as consistent with their 
work . 

(38) W. F. C. asks : 1. How long will a 
U magnet retain its power? A. If provided with an 
armature and not jarred or snddenly separated from its 
armatnre it will remin its magnetism indefinitely. 2. 
Where can I get a good magnet� I don't see anything of 
thc kind advertised in your columns. A. Dealers iu 
philosophical instruments keep them, and they may 
usually be pnrehaeed from dealers in general hardware. 
3. What metal is most easily attracted hy the maguet, 
or on what substance has the ma�net the most power 
to attract or repel? A. Another magnet. 4. How can I 
make a powerful electro-magnet? A. By bending a bar 
of round iron into a U form and placing on each limb a 
bobbin of insulated copper wire. The power of a mag· 
net depends on its size. upon the size of the battery in 
connection with which it is used, also upon the size of 
the wire used and the number of convol utions of the 
bobbins. 

(39) R. C. writes : In a recent number of 
your valuable paper. I read a notIce about observations 
made in Engiand for ozone. Could you tell me where 
any regular observations are made in this cOllntry, and 
what method they u"e? A. Few systematic observa· 
tions upon atmospheric ozone have becn prosecuted, or, 
If carried on, have rarely been published. You will find 
an exhaustive article on this subject in No. 1M of the 
ScIENTIFIC A][£RICAN SUPPLEMENT. 

(40) H. S. H. asks : 1. What is Ohm's " law," 
or where can I lind it? A. Ohm's law · Is as follows: 
The strength of the current is equal to the electro mo­
tive force divided by the resistance. You will lInd 
Ohm's law in almost any work on physics. 2. Which of 
tbe 'ollowing batteries will do the most work at the 
Icast expense: Daniell, Grove, . Carbon, or Leclancbe1 
A. It depends much on the kind of work required. For 
open cireuits the Leclanche Is best; for closed circnits 
the ))anlell is best. 3. Will it in any way alIect the 
working of any of the a"ove, to close tbem up water 
tight' A. Most batteries geuerate gas,which must have 
an escape. 4. Will the Leclanche battery be affected by 
any motion (i!ay tbat of a small boat) that wlJ\ cause 
the disturbance of the liquid inclosed? A. We do not 
think that motion would seriously alIect the working of 
the Leclanche battery. 

(41) H. , I. & Co. ask : When running a high 
PreIIIlure euglne on � Ibs. steam and exhausting into an 

pump not more than 20 to 25 feet above surface of I Clotbes stick. S. E. Bauder . . . . . . . . . . . . . . . . . . . . . . . . .  218.S'17 Testing macblne. J. H. Usher . . . . . . . . . . . . . . . . . . . . . .  218.362 
water. Cocks. box and protector for underground stoP. Thill coupling. L. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . .  213.416 

(49) W. B. C. asks whether a liquid tight 
packing for piston has evcr been discovered. If there 
has been sllch a packing nsed. what Is It, A. The best 
liquid tight packing, is a cap packing of eIther leather 
or India rubber. 

(50) M. F. L. asks at what point the exhaust 
should enter a tank, whether above or below the water 
line, and is it necessary that the egress opening should 
be larger than the ingress to the mnk. A. If the ex· 
haust Is merely blown into the tank, above the water, 
the e�ress may be somewhat the smallest if you wish to 
nse the wllter quite hot. 

(51) P. F. S. writes : A is running an en­
Idne 14 inches diameter, and 24 Inches stroke, with ex­
haust 2� inches diameter. B is running an engine 16 
inches diameter, and 24 inches stroke, with 3 inch 
diameter exhaust pipe. A contends that his exhaust is 
larger in proportion to his cylinder than B's. B con­
tends that his exhaust is larger than A's. in proportion 
to the cylinder. Which is right? A. The proportion 
of exhaust In B's engine is the largest. 

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

C. M. M.-It conslsla chle\ly of quartz and orthoclase 
and talcose schist, with a small quantity of ferrnglnons 
matters. The rock probably contains a trace of silver. 
-" Exeter. ,,-It Ia mlspickel or arsenical pyrites-ar­
seni� 46'0, sulphur 19'6, Iron 34·4.-H. S.-The water 
contains much aluminum and iron sulphates. The 
styptic taste ift due chlelly to tbe latter salt. It Is not 
lIt to drink. The brown preclpllate Is Iron oxide.-J. 
M.-The orthoclase rock contains micaceous or specular 
hematite (iroL sesquioxlde) and ilmenlte-titaniferous 
Iron.-G. T. B . -We think your specimen is not me­
teoric iron. -W. C .-It is graphic granite. Besides 
graphite (plumbago or blacklead) it contains much iron 
sulphide-pyrites-and hornblende.-G. L. B.-The ver­
milion contains much oxide of mercury, which proba­
bly reacts upon the oils used and upon the sulphide of 
mercury, forming a basic sulphate. 

COJDroBICATIOlfB RECEIVED. On a New Use for Petrolenm. By J. S. M. 
On the Siphon. By J. E. H. 

F. Hickman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218,419 Thill coupling. R. Houghtaling . . . . . . . . . . . . . . . . . . . .  218,424 
Coin package. C. H. Upton . . . . . . . . . . . . . . . . . . . . . . . . . .  218,861 Thill "" upllng, M. L. Winans . . . . . . . . . . . . . . . . . . . . . . .  213.486 
CoU8r, horse, ll. Turley . . . . . .  . . . . . . . . . . . . . . . . . . .  213.474 Tire tlgbtener, W. P. Goolman . . . . . . . . . . . . . . . . . . . . . . 213,412 
Copper from Ita solution. apparatus for obtaining Toaster and broiler. II . W. Seaman . . . . . . . . . . . . . . . .  213,456 

metallic, C. C. Bitner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  218,382 Tonet case. J. S. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  218.418 
Corset. J. C. Tallman . . . . . . . . . . . . . . . . . . . . . . . .  218.858, 218,469 i Tongs, pipe. Banister &; Lovrlen . . . . . . . . . . . . . . .. . .  218.316 
Cotton chopper. Young &; Moody . . . . . . . . . . . . . . . . . . . 213,489 I Toy, E. P. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  213,451 
Cotton press, T. B. Taylor . . . . . . . . . . . . . . . . . . . . . . . . .  213.470 Trunk. A. J. Walratb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  213.308 
Cultivator, C. McGrew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  213.S41 Tube cutter, Mamer &; Wallerlus . . . . . . . . . . . . . . . . . . .  213.200 
Curtain t1xture. J. 8. Henry . . . . . . . . . . . . . . . . . . . . . . . . 213.417 Tube expander. D. Bushor . . . . . . . . . . . . . . . . . . . . . . . .  213.321 
Cut-olrtor steam engines, automatlo. G. II. Cobb. 218.892 Umbrella crown piece. C. A; Howard . . . . . . . . . . . . . . .  218.286 
Dental saliva ejector. G. B. Snow . . . . . . . . . . . . . . . . . . . 213,856 Upholstering tuft, R. H. Bryant . . . . . . . . . . . . . . . . . . . .  218.'l77 
Dovetailing machine, miter. F. A. Gleason . . . . . . . .  213.329 Upholstery. stuffing for. W. PhillIps . . . . . . . . . . . . . .  213,(46 
Draught equalizer, J. C. Bloom . . . . . . . . . . . . . . . . . . . . .  213,383 Valve gear, steam engine. A. S . Cameron . . . . . . . . .  213.485 

Drawer pull, T. S. Alexander . . . . . . . . . . . . . .  218.369, 213.310 Valve, pre .. ure regulating. W. D. Dlokey . . . . . . . . .  213.398 
Drawers, G. D. E1ghmle . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  213,400 Varnish. J. D. Melgher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  218.3t2 
Evaporating pan. J .  L. Becker . . . . . . . . . . . . . . . . . . . . . .  213.379 Vebtcle. side bar. J. C. Walter . . . . . . . . . . . . . . . . . . . . . .  218.471 
Feed water apparatus attachment. B. Clegs . . . . . . .  218.290 Vehlole spring. O. S. Carvlll . . . . . . . . .. . . . . . . . . . . . . . . .  213.366 
Fertilizer distributer and seed planter, T.S.Smlth 218.ax! Vehicle spring. W. H. Stickle . . . . . . . . . . . . . . . . . . . . . . 213.466 
FIfth wheel, C. B. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  213.291 Vehicle step cover, W. Mellon . . . . . . . . . . . . . . . . . . . . . .  213.48'7 
Fire escape apparatus, J. C. Foley] . . . . . . . . . . . . . . . . .  218.827 Veblcle wheel. D. Ottinger . . . . . . . . . . . . . . . . . . . . . . . . . .  218,29'7 
Fireplace he&ter, J .  B. Oldershaw . . . . . . . . . . . . . . . . .  218.445 Violin tan piece, M. A. Perrigo . . . . . . . . . . . . . . . . . . . . .  218.345 
Garden roller. J. W. Hobson . . . .  . .  . . . . . . . . . . . . . .  213.420 Wagon bodies. bed plate for. T. A. Frakes . . . . . . . .  218,(Q! 
Garment shaper and presser, J.  Braun . . . . . . . . . . .  213.384 i Wagon brake . J. F. Dltsworth . . . . . . . . . . . . . . . . . . . . .  213.400 
Gas generating furnace, Brook &; Wn.on . . . . . . . . . .  213.818 Wagon elevator and unloader. E. D. Harr1aon . . . .  218.285 
Gas regutating burner. J. J . Kennevan . . . . . . . . . . . .  218.385 ! Wash b�a!d, J . H. Lapham . . . . . . . . . . . . . . . . . . . . . . . . . .  213.290 

Gearing. variable speed. S. D. Locke . . . . . . . . . .  : . . . .  213,838 I Watch movement box, H . J . Weston . . . . . . . . . . . . . . 218.365 

Glass furnace, J .  Kress . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  213,289 Water closet. H. H. Craigie (r> . . . . . . . . . . . . . . . . . . . . . 8.626 
Governor for steam engines. J. Mnton . . . . . . . . . . . .  213,440 Water closet valve. J. Demarest . . . . . . . . . . . . . . . . . . . .  218.:l24 
Grain in vacuo, process of and apparatus for re- Window ventilator. A. Lamunert . . . . . . . . . . . . . . . . . . .  213,3S'l 

ducing. J .  B. Touffiln . . . . . . . . . . . . . . . . . . . . . . . . . . .  213,471 Wire coiling machine. L. Wndermuth . . . . . . . . . . . . .  213.182 
Grain, etc .. separator, C. G. '" W. Stoll (r) . . . . . . . . .  8,628 Yoke attachment. neck. L. E .  Ainsworth . . . . . . . . . . 213.S6S 
Grain separator. G. W. Baker . . . . . . . . . . . . . . . . . . . . .  213,318 
Grain spout, adjustable. F. M. Campbell . . . . . . . . . .  213.2'78 

TRADE MARKS. Gun stock, J. C. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . 218.8O'l 
Harrow tooth, D. D. Johnston . . . . . . . . . . . . . . . . . . . . . .  213,428 Blood and liver pill •• Eo Chandler . . . . . . . . . . . . . . . . . . . .  7,118 
Hay rack and fence. L. Prince . . . . . . . . . . . . . . . . . . . . . . 213,448 I Canned .. !mon. J. W. &; V. Cook . . . . . . . . . . . . . . . . . . . . . . 7,109 
Hide stretcher. W. Coupe. . . .  . . . . . . . . . . .  . .  . . . . . .  218.823 1. Catbartlc medicine resembling tlg paste or medl-
Hoistiog drum and clutch apparatus, H. Wbtteley 213.366 ""ted tiP. E. De !'ratl . . . . . . . . . . . . . . . . . .  . . . . . .  7.U4 
Hose armor. II . Wakeman . . . . . . . . . . . . . . . . . . . . . . . . . . .  218.362 . Chewlnll and smoklns tobacco. Spaulding &; Merrick 7,m 
Hub attaching device, R. Howland . . . . . . . . . . . . . . . .  213.425 . Clothing such as overalls; blouses. etc . •  Heynemann 
inlaying metaillo ornaments In wood or stone. I &; Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 125 

L. A. Amouroux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  213.m Cordage. C. W. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.115 
Kiln for carbonizing street refuse, A. Fryer . . . . . . 218,4G9 I Hams and bacon. 1'. T. George &; Co . . . . . . . . . . . . . . . . . 7,119 
Knitting machine, J. A. Parr . . . . . . . . . . . . . . . . . . . . . . . .  218.299 : Medicinal preparation for the cure of kidney dls· 
Lamp tlxture . extension. F. R. Seldenstlcker . . . . . .  218.457 i eases, etc .• R. D. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.128 
LamP. hanging. Clark &; Kintz . . . . . . . . . . . . . . . . . . . . . . 213.369 . Mining candles, Castle Brothers. . . . . . . . . . . . . . . .  .. 7,112 
Lantern. P. J. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  213,388 I Remedy for dyspepsia. liver complaint. etc •• R. L. 
Lap joint for boilers. etc .• L. S. White . . . . . . . . . . . .  218.480 I Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,l28 
Letter clip and tile, L. Aubel . . . . . . .  . . . . . .  . . . . . . . . . . '8,374 ' Salves. Ointments, etc., T. W. Kennedy . . . . . . . . . . . . . 7.lt8 
Leveler, road. F. B. Kendall . . . . . . . . . . . . . . . . . . . . .  213.288 Sblngles, Loog &; Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.118 
LIghtning rod. L. Adams . . . . . . . . . . . . . . . . . . . . . . . .  213.367 Smoking and chewing tobacco. cigars. Cigarettes. 
Lime, oyster shell. C. H. Slicer . . . . . . . . . . . . . . . . . . . .  213.460 and snull'. Lichtenstein Ilros. &; Co . . . . . . . . . . . . . . . 1.117 
Locomotive variable exhaust. E . R. Addison . . . . .  213.811 Tackle or pulley blocks, lIagnall &; Loud . . . . . . . . . . . . 7.111 
Mall bag deliverer and receiver, J. Southwick . . . .  218.463 Wax or mining candles.W .T . Coleman &; Co .. 7.120 to 7.124 
Match aate and candle holder, F. A. Farrell . . . . . . . 213,406 ' White Lead. Collier Wbtte Lead and 011 Company 7,11.6 

EugIla� Patenta luued to Amerteana' l Metals. coating, A. B &; W. P. Brown . . . . . . . . . . . . . . 218,319 Wines, O. F. Eccardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,110 
From March 18 to March 21, Inclusive. Middlings separator. Forman & Williams . • • • . • . • • •  213,328 

Axles. H. Watkeys. Syracuse. N. Y. Miller's proot stall'and red stall'. T. M. Logan . . . . . 213.889 
DESIGNS. Candlestick. A. J. Smith a al .• Ukfah City, Cal . Mowing machIne, hand. G. W. JennInga (r) . . . . . .  8.600 

Clutch mechanism. T. \V. Capen. Stamford. (',onn. I Mucilage holder and distributer. H. 8. Carley . . . .  218.885 . Carpet. H. Horan. . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  n.m 
Engine. hot air. H .  W. Sherrill. Jersey City. N. J. Muslcal lnstrnment. mechanical, O. H. Needham . 213.«2 , Carpet. W. L. Jacobs . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . .  11.(114 
Gas checks for ordnance. B. B. Hotcbkl ... __ , N Y. Musloal lnstrument, mechanical. E. P. Needham .  218.443 Carpet. D. McNair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . .  11.(115 
Millstone driver, P. H. Chlldre ... Waynesboro'. Va. Mustache cup and glass. A. SChenok . . . . . . . . . . . . . .  218,456 ' Carpet, E. pyne. . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . .  11,1176 
Pumping machinery, E. J. Moler&, San Francisco, Cal. Nose bag for horses, E. J. B. Whitaker . . . . . . . . . . . . .  218.479 Coffin handles. W. M. Smith . . . . . . . . . . . . . . . . . . . . . . . .  11,00': 
RaIlway switch. J. S. Riverton. __ • N. J. Nozzle. nollIe quieting, T. Shaw . . . . .. . . . . . . . . . . . . . . .  213.lll2 Clock case, L. L. Culver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.11'/3 
Screws. C. C. Dayten. Plymouth, Mass. Nut lock. E. C. Smith . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  218.SM ! 8Purs. A. Buermann . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  11.(JlO 
Sewing machines, G. MoKay, Boeton. Mass. Ore separator, H. Hoehstrate . . . . . . . ... . . . . . . . . . . ...  218,421 Umbrella handle, T. W. Ball . . . . . . . . . . . . . . . .. . . . . . . .  11,0'18 

© 1879 SCIENTIFIC AMERICAN, INC.



APRIL 26, 1879.] 
10BI"e P.....,. each 10Bertion • • •  7'3 ceou . lIne. 
Back Palre, each Inaertion - • • •  81.08 • 1I0e. 

(About eight .. ords to .. line.) 
IiJnqrarJings may head adverti-u at tM IlMM mU 

per tine. by me�. as eM ldUr pre88. .Adver­
tisemenf8 m!J8t be r«eived at pulJlfcatiori qfjI« as UJrill 
as Thursday morning to appear in nea:t WtI4. 

T�EI 

HANOOOK 
INSPIRATOR 

� "pecla. attention I. called to 
the Collowln5 letter from a practl· 
cal en5!nt'er wbo ba8 tborou5blJ' 
tCllted tbe Inspirator. 

[COPY.] 
OI.SBY. ILL., March 1'. 18'19. 

Messrs. FAIRBANKS '" CO .• St. Louis. Mo.: 
SIRS , Having bad one year's experience .. Ith the In· 

�¥
I
��

o
;l�n� ��I"i':t:t;� br...:�it�

0
;v!���7':�� 

faction \' It most certainly fs .. success aa a boiler feeder. 
Mr. liar ow. the purcb""er, likes It because It Is of no 
expense to ' hlni. and he can depend on It doing the 
work. It will pump ... blle tbe engine Is standing or run­
ning. There Is no excWle for low water .. hen Iiavlng to 
stop for revalrs during the day, and It does ..... al wltb 
that lOb of mending llump bolts, .. nd that dirty job of 
=e�ro':���' A�e ?���I��\"tb;�� ��k

I
.:t�P��� 

told me It woul'J' not work and not to t .. ke tbe other 
f�:'Pa

o
:J�����I� �\��.!

e
gl::::3 ��:O::b °lr'::! {�":; 

... ould a lung tester. We would not be WIthout It for 
:r:e�,!l's

e
���"cost, ,¥,gu�� ��t�

b��. 
called the .. En-

JOHN BARLOW. PRO\'. 
N. 

s�'S��It���,lji>C:::,�!:: 

IT Price 118t, I l I a  .. trated catalolrae, aa" rail Inforlilatlon, on application to 

Hancock IlJ,spirator Co., 
62 CE NTRAL WHARF, 

BOSTON, MASS. 

CLIMAX 
Wasbin[ Macbine, 

Manufactured by 
II. (). BurGH '!!' a. 00., 

YORK, PAt 
Territory licensed to reo 

sponslble p .. rtles. DescriptiTe 
ctrculars furnished. 

1\.TF,W ZEALAND STEEL RAILS.­
.1. "'I -TENDERS INVITED, - To IRONMASTERS. ­
WANTED. l00.1ID Tons of STEEL RAILS, to be manu­
factured In New Zealand. 

PUBLIC WORKS OFFICE. Welllnaton, Ne ... Zealand, 
6th November, 18'78. 

Written TENDERS 11'11\ be received at Welllnaton by 
the Hon . the Minister for l'Ublic Works up to the SOth 
�1'ifnt�T��ilJo�o��

r 
�¥

e
s\\,jl� O�nt;,�g

l
�

r 
m":iur..:; 

tured .. Ithln the colony from Ne .. Zealand ores. P .. y­
ment will be made In eaoh on delivery at the Worka-tbe �ri':-t'.3��n�! �e,: :l��'!.���

e
c"':� �rloi����

tI
� 

of the workmen to be engaged In the m .. nufacture. 
Information .... to the mlners.J rellOurce .. of New Zea­

land. and ma)JII lndleating the various localities in ... hlch 
mlners.J deposIts are situated In relation to means of 
�::::{t;,f"W�W 

b
'ke�":n3.

n
7,

aw�:-:�� ���:�� 
Vlctorl .. Street, London ; or to Walton W. Ev .. ns, Esq •• � PIne Street, Ne .. York. A:. It Is unlikely tbat Intending contractors ... 11\ enter 
Into an engagement of the .. bove nature without tlrst 
;:'�I����n:nt,r:��r�� ��rr..r::::'�te�l�

t
�: ... 

a
��i�3 ��::.ft{.:'.:- ��

e
t���t;:.:

r
!tfl �

o
:lfg:.r!a ���11�� 

tlon to Dr. Hector, C.M.a., F.R.S., Director of the Geo­
lollical Department. Wellington. 

For the informatIon of parties de8lri1llf to Tender. It 
may be stated th .. t th .. omclal returns sho .. tbat tbere 
... ere Imported Into Ne ... Zealand wltbln the I .... t elgbt 
r,.';,':,':";'!��I-::�ff=i��ao���':t

t
':.':.':! O�t=�h� :�r.,r��::� :hIC:

d 
ro���� miles have been con-

New Ze"lan�onlsts ... ho may h .. ve friends and cor­
respondents connected with the Iron manufacture are 
requested to be good enough to drs .. attention to the 
h\fhlY advan�eo08 .. nd prollt .. ble lIeld for enterprise 
:eJ:=

s
c�Jrt!r ��a":��fgJ��r��� �o

n
�r:t�: 

sucb manut...,ture. 
JOHN KNOWLES. Under Secretary for Publlo Works. 

THE FORSTER·FIR­
MIN OOLD AND SILVER 
AMALGAMATING CO:\IP'Y 
of Norristown, Pa., will grant 
state rights or licenses on 
euy terms. This s y s tem 
�o:::.. 'i\',et':n=�7 ':�Id�;: 

___ -==gj���� Apply ... .. bove. 

T,a Thoaslad Steam Eadue Owners W.nt.d. 
To �In po .. er, sllve fuel. Bnd get Ateadler motion by 
using the Improved SIMe Valve. May be placed on .. n 
engine at smilJl cost. AI ... ays lllve . ..  thIrd more �po ... er. Agents ... anted. J. F. TALL"ANT, Burlington, 10 ..... . 

F R E E Trnsses supplied to Soldiers and 
Sailors ruptured In the service. 

Address OlTMAN'S TRUSS ANNEX, 2 Barclay St., N.Y. 

���I OrNH��GB,OFLJv�f �PL� �/�f H :����1 "C,� . 
f- (  r., � E H. :;  b "' LT H l .l D E " -,  H v T  t. �l [ ;' � t  J £ J  r� � . ' f .... .... -
d , Y T A F S  0.. [\ 1 [ .) .... S [ N C  P ' p:  L I R  ( L [ \  l ,- A � �  0 

I!EJJ!\i.U1.IlIJla!u°sP.J:� 
Bishop Gutta Perch a Works. 

G. P. Insulated Submarine, Subterranean. Aerial, fI':,�' ��r �1.1�� J�&:,d8lng,0I�
T

�:�0l:a.fi�
d 

and lfonnectlnl( Wire., COmpressed Cordage, Call Relf. Burgl� .. Alarm Annunciator. Magnet, and EJectricLII(ht­I� Wires, Flexible Elev .. tor cables. and electric goodS for every telegrsp]llc�J"!lpose. No •. 420-426 E. 25th St., Ne ... York CltJ. W. W. MARKS. Superintendent. 

THE Eclip8e Engine 
FurnIshes steam po .. er for all .A�ura/ P111'P089s. DrWtIlll saw M«II ... m.d for eTery use 
.. here a DJ'II1;-CIus and eco­
nomical Enlllne ill required. 
:Q:teTen flrs&class premIums 
awarded Includlnlf Centennl­� "l6. Refer to NO� I_ue of 
KN�Ct'X:::I8!N, t.:'f ��: 
torIaJ lIIustratloD8. 

1"Rt.:K .. CO . •  Waynesboro, Franklin CO., P ... 
When you write please naDle this paper. 

Jtitnfifi t �mtritall. 
N EW Y O R K B E LT I N C  A N D  P A C K I N C  COM P'Y. 

Tlae Ol"e.t an" La....,.t M.aaractarere o r  tlae on ..... 
S O L :I: D  V U L O .A. DiT Z -.r E  

E M E R Y W H E E L S  • 
All other kin"" ImU.don • •  n" Inferior. Our name ill stamped In fnll npon all our 

ltandard BELTING, PACKING, .. nd HOt;E. 
Addreas NEW YORK BELTING AND PACKING CO .. 

.TOHN H. CHEEVER, Treas. NEW YORK. 

C H RO M E' STE E L .  
WAREHOUSE, 98 WILL IAM ST., N EW YORI\ . 

.JOHN W. QUINC Y. Manalrer. Uneaaaled for stren ... th, darabill ty, an" ani. form" U·. Send lor clrcala .... for proof that It 
... 111  do 30 per c .. "t • •  nore ... ork tban an), other 
Ca.t t;teel an" that It.!a cheapest an" heet to ase. 
MACHINERY AT VERY LOW PRICES. 
2d hand Lathes. DrI118. Planers. Band 'l'ools for Iron 
Work. ne .. Wood ... orth Planing Machines. Resawillll, 
Tenoning. MonidlJur lIlachinea, Scroll S .... s. Portable 
Steam Rilglne. Jos."1l. BIOII8Om, Ass'e, Matteawan, N.Y. 

BARNES' 1I'OOT POWER llA. 
CHINERY. 1 3  Dllrerent machines with .. hloh 

fv��
rs

H��d �=-
In inlBcellaneoua .. ork can 
compete as to QUALITY AND r:J:;=;wI�st�re"'u:. ��: 

lIlACHINBS SENT ON TRIAL. 
Say ... here you read thl •• and MDCI 

for caulogue and prices. 
�OHN BARN1lIS, W1nDebll&o oa..m. 

HOW TO REMOvE STAINS AND 

�I�£rr�:n&:u� .... '!!iog= = ��� l"emoVilur from each of the abon l<ind .. of �s lIDy 
stains orthe fOll6w1ng cbaract6r. to wit : Stains of !!uPr, 
Glue, Blood, Albumen. Gr_\vvarnlsh. 011. p .. lnta 
Stearlne, Vegetable COlors, Red ine. Fruit Stalna Red 
Ink, Alizarine Ink, Iron R08a Ink made with Galls, LiDie, 
�6:ha��al

l 
���e�-:'1�d r:::tn�� ��

s�� � 
this Talu:fle table 01 directions anJ person. b,. � 
v1dlng blmselt with .. fe .. simple chemicals. snd uilng 
them BIt directed. may readily clean any species Of the 
.. bove goo<I8. and It necessary set up .. cleanl� shop. 
ThIs Is one of the most convenient and valuable papers 
on the subject ever published . Contained In Sl:PPLE­
KENT 138. PrIce 10 �ent". 

t;HEP A ltD'S CELEBRATED 
m Smw CUUiH� Foo� Lathe, 
Foot and Powel' Lathes. Drlll Pre8808. 
���=��h��J:;:,

s
T= ��:'� �=rs/o

�tWten:., fg� 
artlsalia. 

H. L. SHEPARD & CO., ��h!ii:i�iIt 1188, 886, " �::t!.��t.,s�r:t, 

BLAKE'S STONE A N D  ORE BREAKER AND CRUSHER.  
For breaking hard and brittle substances to any 8lte. Endorsed by the leadIng Mlnlnlr, M.nafactarinlr, and Railroad corporatIons In the United States and Forebrn Coantrles. Flnt Premlam ... hereTer exhibIted, .. nd hundreds of testimonials of the IIfohut .""meter. A NEW SIZE F O Il. Plt.)t;I·ECTING AND I.A BORATO R Y  U t;E., IT ALL STONE CRUSHERS not made or licensed b,. 08, containing v1bl'l\tory convel'lf9nt j ..... 

=':�2s��: ;ruO�Ig:
I
�h:�':i':.t.��;�hr

J
� infringements on our patent, and malters and 

BI,AKE CRUSHER CO., New Haven, Conn. 
OUR FRESH STOCK OF 

WH ITE H O L LY 
IS NOW READY. 

ThIs, with our complete assortment of 

RARE . AID FAley WOODI, 
ill partlcnlarlY worth,. of the attention of .. bolesale 
buyers. In addition, our O8ual complete stock of sawed 
Hard ... ood, Lumber, and Veneel'll, I\gured and plain ; 
Burls, ete. 

GEO. W. REA D & CO., 
1S6 to �OO Le ... ls t;treet, Ne ... York. 

P H O S P H O R - B R O N Z E  

e BEARII.I, � PUM!:!'ODI, 

�.<�.I" � IPRII. WIRE. 
7-·' - uw;e. App17 to 

THE PHOSPHOR-BRONZE 5MBLTING CO., IJmlted, 
� Washington Aye., Philadelphia, Pa. 

$77 s Month and expenses guaranteed to Allenta. --------------------- Ou'lIt free. SHAW " CO" AUGUBTA, MAtNE. 

50 Latut 1Jt1!U c;ABJ)B. Bouquet Lawn,Flural. etc • • In 
case, nameingoid, lOc. B�Avt BlOB., ltorlhfor4, Ct. 

FITS �,�'Rd!u remedy tor Fits, BpUe� or Falll •• Stckn ...... warranted to effect a speedy and 
Permanent ear.. " A Free Bottle" of my re­
nowned specillc and a valuable Treatise sen' to any sofferer lendlng_ m. hie l'oH-ollice and ExDres8 Addrell. DB. lL G. BOOT, 188 PearI 8ueet" N. Y. 

Sbafts, Pulleys, Han[ers, Etc. 
Full assortment In store for Immediate de1lTtIIT. 

WM. SELLERS & CO., 
7'9 Libert)' Street, Ne ... York. 

BI G PAY to sell our Rubber Printing Stamps. Sam­
ples free. Taylor Bros. 4; CO., Cleveland, O. 

BRADFORD MILL <.:0. 
_n lo J ... _ftri '" Cv., .... IUJF.C'JVUU o. Prench Buhr Jm1atoJlll, 

Portable Cora ", Floar .l1la. &mat .aehIDel, ete. 
Aho, �!:J�WBo��� ODd 

OfIlce ., Factory, 158 W. 2d St. 
CINCINNATI, O. 

1. R. Slowart. � ... W. R.Dablap, &e. 
LISTS SENT ON APPLICATION. 

FOR UNIVERSAL LATHE DOGS, DIE DOGS. ETC., 
send for circular to C. W. LE COUNT, S.  liorwall<, Ct. 

THE BEST STEAM' PUJIP in AM:EBlCA 
More than T H E D E A N E Sead tor redue ... Prlee Lid. 

Deane Steam Pump Works 
4500 'In use t;3 LIBERTY ST. 

• Made lIT HOI.YOKl!I MACmNE CO. N E W  YOR'K. 

Paris, • , 1878 
Australia,1877 
l'hila., ' . 1876 
Santiago, 1876 
Vienna, , 1873 

J .  A. FAY &, CO'S 
WOOD WORKING MACHINERY 

was .. warded .. t the Paris Exposition ovpr all comJ>E!t. 
Ito .. THE GOLD MEDA.L OF Ht)!f4'R. Also hll(h· 
est .. ward .. t Phil ... , Santiago, Aostrall .. , .. nd Vlenn ... His 
Orlp ... 1 I .. Detol.... IIllIlple ID .-:o .. &rueUoD, 

Pe�& I .. Worklll __ blp, Savea .abol', 
Eeono_ISN 1 ... Hr. and Inerea8M Prod: �&t��ft=:,��ta"d-

Railroad, Furniture, and Agricultural Implement Shops, 
Planina M i l I s,_ 

etc . ,  eqnipP(>frat short notice, and the lowest 
cash prices. !'lend for Circulars. 

.T. A. FAY "' ()o •• CI.clan.tI. 01110, U. S. A. 

P .  " 'I '  E .", " r COL D  R O L L E D 
S HAF TING . 

DYSPEPSIA. BY DR. C. F. KUNZE. 
Symlltoma. Appetite Diminished. Stomach DIgestion muoh slower tllan Normal. Constipation. Symptnms 
In Children. Chronlo Caaea . DppeP8ia as MU8ed by 
too muoh Food; by � IndllfOatlble FOod ; by' General De. 
rs.ngemeot ; !>� Altered COnditions 0 InnervatIon. Treatment. Nourishment sbould be Ea.n,. Digestible ;  taken LIttle .. t a TIme ; and =Sted before more 18 :::::.e:=ltr. °M:ro:s:l AI=�Bat��=� 
Treatment In Febrile rn-..es. Contained in SCIEN_ 
TII'IC AMBRICAN SUPPLEMENTNo. 1!l9. PrlceJOcents. 

R A P  1 D To be had at this omce and of all ne ... sdeaJers. ' 

A D D I T I O N ! Lath es, P l a n e rs, S ha pe rs Won"erful InventloD r DrIlls. Bolt and Gear Cntters. MllllnlLMachlnes. SP!l!lI@I ART of Addl." FI"ares Machinery. E. OOULD '" EBERHARDT. Ne ... ark. N. J. 
from Lett to RIght ; .- ---------

g� !�%r::::!
e
at

e
�::

r
tr-meY ', MOIlELEY IRON BRlDGl!I AND 

Do ROOF CO. ne u Qulck a. Tbo""ht ! CORRUGATED IRON !'ent to any address on re-ceipt of PJ1ce, 50 Cents In P<l�tlltre lltamjlll. Buildlnp, Roofs, Shutters, Doors, WJl.J.IA M FURNISM, 1I'oD 1lllbll, 8Q.IIchte, eto. 
B.t.vla, N. Y. • DeJ' stre .. t, N .... YOrk. 

STEAM PUMPS. 
HENRY R .  WORT H I NGTON, 

�39 Bro.d .... y, N. Y. � Water St .. Boatoo. 
THB WORTHINGTON DUPI.EX PUMPING ENGINES )'OR re�:. W-8��:IT.:�;.���g:�I(;f!tf.:'�._.c°

n-
STUM PUMPs-Duplex and Single Cylinder. 

Prioe list issued Jan. 1 ,  1879, 
with a reduction exoeed .. 

ing 30 per oent. 
W ADK MIiTERB. OIL METERS. 

� \ VA L  - 'E4 r 1 <. J O H N  h M C G Cl WA N  & ': 
, r  .v� " I.i '" F ':: I N ' I N N AT '  l " I O  

L A P  W E L D E D  CHARCOAL I R O N  
Boiler Tubes, Steam PiPl!. LIght and Hea" Fonrings, 
Bnll\nes, Boilers, COtton Preaies. Rolling lIlI11 and llJliat 
l'urna

ce 
WflhDING I RON WORKS, �81 . Soatla Fo.rtll 8t., Plana. 

Model Engines. 
L...J.iI�:!;I COmpieteseta 01 ����!!C A ST I N G S  

EDMUND DRA I'ER, •••• r.et.rer or Flrst-cllSS Ear;lneers' fnstr •• tats, 
l!Istabllllhed In l8OO. !I-.J6 Pe.r St., PlaUa., Pa. 

§teet �t0Jn S. 
N Y  S T E N C I L  W O R K S  8 7  N o � s U-S t  N v 

01' TIIB 

� dtnfifit �mtricau 
POR 18'2'9. 

The Boat Pop"'" SeleatUlc P.per la the World. 

VOLUD XL,-NEW SERmS. 
The publlllhers of the 8CIl!INTIFIC AMERICAN beg 

to .. nnounce that on the Fourth day of January, 18'19. a 
new volume w1I1 be commenced. It wm continue to be 
the aim of the publishers to render the contents of the 
ne ... volume aa. or more, attractive and useful tban any 
of Its predecessors. 

Onb I3.!lOa 
I

�al
a::��':.�I:a-te':':�lre. Weekly. 

Thl. wI .... ly elrca l ated and splendidly Illustrated 
paper Is publlsbed .. eekly. Every number contains Blx­
teen pages of usetuJ Informat.lon, and .. large number of 
orll(lnal engravlnp of ne .. inventions and dlscoverlco., 
representing EngIneering Works, SteaDl Machinery. 
New InventloD8, Novelties in MechaniCS, Manufactures, 
Chemistry, ElectriCity, Telegraphy, Photography. Archi­
tecture. Alrrlculture. Horticulture. N .. tural History. etc. 

All Classes or Reader .. find In THF. ScrENTII'IC 
AxERICAS .. popular r ......... of the best sclentltlc In­
formatIon of the day ; and It Is the aim of the publishers 
to present It in an .. ttractlve form, .. voldin� aa much aa 
possible abstruse terms. To every Intelligent mind. 
this journal afforda 110 constant supply of instructlTe 
reading. It �s promotiTe of knowledge and progress In 
every community where It clroulates. 

T .. rm .. or SDb .. eriptl on.-One copy of TIn! Scl1'lN_ 
�o AKERICAS will be sent for one l/tar-52 numbers­
postage prepJL\d. to any subBcrlber In the UnIted St8te8 
or Canada, on receipt of three dollar .. nnd twent)' cents by the publishers ; six months, ,1.00 ; three 
months, '1.00. 

Cloha.-one extra cop), ot TIn! ScIENTlI'IC AKBBI­
OAN will be supplied grstls!or""'1/dub oj Jlt .. oub4crib<n 
..t ta.2O each ; additIonal copies at same proportionate 
rate. Postage prepaid. 

Ooe copy of THE SClJ:N�O AxERIOAN and onC copy 
of THIll ScIBNTII'IO AMERIOAN SUPPLEIIENT ... 1ll be sent 
for one ,.ear. postage prepaid. to any sub8cr\ber In the 
United States or Canada, on receIpt of _ do/Ian by 
the publishers. 

The west wa,. to remit Is by Postal Order, Draft, or 
Express. Money esretuJJy placed inside of envelopes, 
eecurely �ed, and correctly addres8ed. Beldom I(oes 
utray, but I .. at the sender's risk. Address all letters 
anel malte all Older&, drafts, ete., payable to 

M U N N  &. CO., 
37 Park Row, New York • 

To JhireltrD SabllCrllaer ... -Under the tacIlItles of 
thePoataJ Unlon. the ScIENTII'IC AxBRICAN Is now sen� 
bypostd\rectfromNe .. York,wlthregularlty,tosub.crlbo 
ers in Great Britain. India, A08tra11-., and all other 
BrltI.IIh colonie. ; to France, Austria, Belyium, German,., 
Russia, and all other Europesn Ststes -J .. pan. BraID. 
MexiCO, and all States of Central and I!outh Am .. rlca. 
Term .. , when .ent to foreign countries, Canada excepted, 
".gold. for SctBNTII'IC AxUICAN. 1 year I til. gold. for 
both 8cIESTII'lC AMERICAN and SUPPI.mu:NT for 1 
Jear. This Includes postage. whloh .. e pay. Remit lIT 
postal order or draft to order of MIIDIl " Co., In Park 
Ro'" New York, . 

© 1879 SCIENTIFIC AMERICAN, INC.



ROCIt DRILLS. 
National Drill and Compressor Co., 

93 LIBERTY ST., NEW YORK. 
.AlB OOllPBlIISSORS to be nm by Steam. Water Power, 

or Belt. 

John A. White 
107 

LIBERTY ST., 
DW YOn 

1. H. Blaisdell, 
ltIAIfAGBB. B_JOHIS' lIS8£STOS 

LIquid PainCl, Boobg, Boller Coverings, 
Steam paCkin!. Sheathin�. Fir. Proof Coatin", 

Cement. c. SInfD rOB DacalPTIVa Ptu.,. LIft. 
H. w • .JOHNS M'F'C CO. aT .AIDEI UIE, ••  y, 

Pond's Tools, 
Ena i lle Lalbe • •  Plall4!r., Drill., &e. 

DAVID W. POND, Worcester, Mass. 
A I  R C O M PR E S S O R S , 

H O I ST I N G  E N G I N E S  A N D OT H E R  
M I N  I N G M A C  H I N E R Y. 

M ..... \i L � '"" 1 J F E [  � 'y  G R I F F I T H  &. W E D G  E ZA N E S V I L L E , O H I O . 

Mi l l  Stones and Corn Mi l ls. 
W e  make Burr lllllBtones Portable MIlla ... Smut Ma­chines. P��e.�\.MII1 Picks, Water Wbl!.'.!!�, rulleys, and GearIng. s-. ...... y adapted to Flour JIlWS. Send for catalogue. J. T. NOYE .& SON, Ba"alo, N. Y. 

IMPORTANT FOR ALL CORPORATIONS AND ¥ANF'G CONCERNS . - R ue rk'. Wa&eh­mall'. Time De&eelor eapable ofaCC1lJ'&tely con­trolllng tbe motion of a watebman or pauolman .. t the durerent stations of bls beat. Send for circular. 
M J. E. IIUERK, P. O. Bos 97'9, B08ton, au. Beware of buJiDg InfrIDlIiDIr DetectOrs. 

FOEl. SALE. 
For Experimental PurPOses. A LarJre Lot of lIILBCTRO­

llAG NETS. 1li to 25 Ohms "Resistance. 
S.ltable rOr TelepboDes, Souders. or Relays, 

Armatures. 25 cents extra. 
Cost 75 cents. Will mall. postpaid. on receipt of 25 cents. 

HENRY W. POPE, Elizabeth, N. l. 
Baker Rotary Pressure Blower. 

(POBCBD JlL.\8T ) 
Warranted superior to ano 

other. 
WILBRAHAlI BROS 

1818 frankford .lYe. 
PHILADBLPUIA 

BOLT CUTTERS. 
Send for Catalogue of 

8eblenker'. A glom_Ue Bolt Cutten and 

Ititutifit !mtritau. 
BOILER COVERINCS. 

WITD TDE " AlB SPA(lE " IIIIPBOl'ElIIENTS. 
TIIB CIlALMERSoSPENCE 00., I'oot E. 9&h St •• New York. Sole o'II'Ders of the Air Space Patents. 

EllTABLlJDIED J8H. 

JOSEPH C. TODD, 
ENGINEER and MACHINIST. F!az. H�!o Jute ... Rope. 
oakum and Baga\ng Macblnery. Steam EDII'lnes. l:Iollers. 
etc. I al80 manUfacture Baxter's New Portable EngIne 
of 1877 • Can be seen In operation at m,. stere. A one 
bone-power portable ellliln�J complete. 1126; two borse­power. 12211 ; two and a nan: borse-po'll'er. -b ; three 
hone-power. t2'15. llanutaotured exC1U8lvely y 

;J. (l. TODD, 
10 "relay St •• New York, or PatenoD, 11. J. 

Wood-Working Maohinery, 
Sucb &I Wood'll'ortb Planing. Tonguing, and Grooving 
Machines Daniel's Planers RlcbardSOn's Patent Im­
proy-ed Tenon Machines. Mortising. Moulding. and 
Re-8A'II' llacblnes. and Wood-WorldDjl Macblnery gene­rally. llanUfacturOO by 

WI'l'HERBY, RUGG '" RICHARDSO!, 
26 8a11sbmy Street Worcester, .111&81. 

(Shop formerly oocupled by R. iiiLi. '" 00.) 
DE,AN BROTH ERS, 

• 
iNDIANA POLIS, IND., 

llanutacturers of 

. '. ���! �!��.Ta�U!!!eS 
, lair Machinery for all 

parpo_ 

THE DRIVEN WELL. 
To'II'D and County nrIv1leges for maldng Driven 

Well. and seiling Doenaes under tb9 establilbOO 
American DrlTen Well Pateat, leased by the year 
to responalble parties. by 

W M . D. A N D R EWS ct. B R O . ,  
NEW YORK . 

HOW TO SELL PATENT8.-Tb1s little book fuJI,. ex­plains bow all patents can be sold for good prices. PrIce 
25 cents. L. D. SNOOK. Barrlngtcn. Yates Co., N. Y. 

FOR TEN DOI. [.A RS CASH, we 11'111 Insert a seven-line advertisement one week In a lIat of 2611 weekly newspapers, or four lines In a durerent list of 8S'l papers, or ten lines two weeks In a cbolce of eltber of four separate and dlstinjlt lists contal� ¥o'::: 0"2l;:e1:'l:J1� �bon<: jf���:::�:ru'll'.:;r��Ylsts combined. belnlf more than 1 .000 paP8l'l. We also bave 
lists of papers by States. tbrousbout tbe United States and Canada. Send 10 cents for our 100 page pampblet. 
Address Gro. P. ROWELL & CO",Ne'll'spaperAdvertillng 
Bureau. 10 Spruce Street. New zork. 

WHEELS 
Guaranteed. 

Mach ines 
AT BEDUCED 
PBI(lES. 

557 60 AIlENT'S prollts per week. Will 
prove It or forfeit 1500. New articles. • jus!_JI8�nted. Ball!ples sent tree to all. Address W. B. CHIDESTER, 218 Fulton St •• N. Y. 

To LARGE CONSUllERS OF FINE LIGHT 
Mal l eable Iron (lallttn"., we can 

offer special Inducements In tbe way ofVEBY SUPERIOR 
QUALITY GUAltA"TEED. and at fair prices. Relng our­s81ves large consumers ana requiring tbe most perfect Il&Itinp. otber work Is Insured tbe same attention. MALLORY, WIIEI�:'fu�£?&NN. 

.. NING MAClBINEIlY. EDltlus. Boilers, Pimps, Coal and ore Ji&II, Dust Buminlr Appllanoes. Drawings and advice tree to custemers. "'Jeanesvllle Iron Worb (J . C. Haydon ", Co.). Address HO WELL GREEN. Supt • • Jeanesvllle, Luzerne Co • •  Pa. 

� RARE OPPORTUIITY. Am 
The proprietor advanced in years and deslrou8 of 

retiring trilm BCiive control of bUslnell. would ""II JIt CI 
INJroam or convert Into a joint steck companr and relaln 
an fnter8lt blmself. a Foundry and Macblne Shops. 1I'1tb 
all tbelr macblnery and fixtures oomplete. and now 
crowded With custem work. bavlng cost up1l'&rds of sixty 
tbousand dollars. and tbe oJ!lT ones of magnitude for 
120 miles on tbe Mississippi iI,Iver. on various points of 
'II'blcb may be seen specimens of work of tbese sbops at 
Stillwater. Winona, llcGregor. Dubuque. Fulton. 
Lyons ClInton lluseatlne, and on many of tbe bolts. 
For part.lculanl, addre18 the proprleter at Cllntcn> ... Iowa. 

.A. P. HOSJlvlU). 

10VELTIEI, 10TIOII, 
Watebes, tbeap JewlIl1')', StatloDery Paekages. 

�ents.anJ� CWlWb'1i'.tom .. sW'f���!!��s��: 
291 ;;:"Y. New York. Addrell letters to P. O. Box 2TIS. 

I11111I1�.J W R �UO� H T 

B£AMS & GIRDER S 
mIn: UNION mON MILLS. Pittsburgh. Pa .. Manu-1. -facturers of Improved wrougbt Iron Beams and 
Girders (patented). rbe great fall whlcb bas taken place In tbe prices of Iron and esooclall)' In Beams used In tbe construction of FIR II: PROOF BUILDINGS. Induces us to call tbe spe­
oIaI attention of Engineers. Architects. and Builders to tbe undoubted advantages of now erecting Fire Proof :r�l���!:gl:,b r:f�r:'���� �':p�lfc!tlg� °t'::' l!�� 
��mJ'l"�IWbl�rrfl�·�t,e g�'lfri�f:t:'l·H.! 
cost of Insurance avolded.and tbe serious losse8 and In-
�.feD':lggs�u��sJ�::�;'a':,S:da�31�f���r�:at�s��efrY; believed, that. were owners fully aware of tbe small durerence 'II'blcb now exists between tbe u.e of Wood tf: s��r��h:::lte ��I:���tt�k,:�g:�I?�b��ra'in<lg complete. for any speclllc structure.so tbat tbe dllI'erence In cost may at once be ascertained. Addrell CARNEGIE, BRO�. '" 00., Plttsb111'llb, Pa. 

M AC H I N I STS' TOOLS. 
NlIW AND IMPROVED PATTIi:R5B. 

Send for new Illustrated eatalosue. 
Lathes, Planers , Drills,  &0, 

NEW HAVEN MAN I: FACTUKING co., 
� ew l I ayeu, Conn. 

I(lE AT 81.00 PER TON. 
The PICTET ART I F IC IAL I C E  CO" 

LIMITED, Room 61, Coal and Iron Exchange. P. O. Bolt lD!8, N. Y. 

With recent improvements. 
Prioes Greatly B.eduoetL 

']000 in successful operation. 
I'J1QI HIW l' AKPm.Z': rOB 
Sent free to those intlere:steci.' 

Jamea Le!el " Co., 
Springfield, O. 

109 Liberty St. , N. Y. City. 
FARM LAW. ADDRESS OF RON. ED-

HowARrYRoltioiU{S�CB�i�D, B. y, Steel Castings, 
MUND n. BENNF.'M'. delivered before tbe M&lsacbusetts State Board of Agriculture. Tbls Is an _,. embrscll!lr complete and practIcal IUformatlon. valuable not only to tile rarmer ]jut to every one. I'hOWI'lobow te Buy a 
=t=�t:\��r:,:�o��?��. o�n::1::':'� 8bore ; wbat a need of a Farm Includes ; Rlgbts In tbe 
Road. Farm FenceB : �belr Legat Helgbt. ete. RaIlway �ft�· T'tt�t�'::,� t't�Jnl�; ��rl�n���'¥:1 '1 h [r {vl E T / C A l  ; A �  I T  4 R Y  C L O .\ E T  

� ---: ." r:7 '\ ,  l, r-. T f r r � r  n L I J f f  Y Vv \ T f � :.. " ' 1 /  /'""1 f - ( � -
: ,; " " S ,-I '\::O 4 I' L" r H U, ), I\\ '{ "The 1876 Injector." 

SImple. Durable. and Reliable. Requires no speolal ftIves. Send for-&�t�n:s�ttT..t�· & CO., PIIlI., 
V E G E T A B L E  A N D  F L O W E R  S E E D S  

". ULL EYE RYTH INC POB Ts. • 

GARDEN 
Descriptive Catalogues of 17. pages sent lfree 

I PETER HEIDERIOI a, CO. 
8lS Cortlandt St., NetAJ rot',," ' 

, L O W E R  A N D  F R U I T  P L A N T S  r PA VS to seD our Rubber Hand PrlntIJlR StamPl. Goods dellvered In any country. CIrculars free. 
G. A. HARPER '" BRO .• Cleveland. O. 

fhe George Place Machinery Agency 
Machlaery of Every Desertptlon. 

121 Chambers and 100 Reade Streets, New York • • 

, _ _ _ _  � " .  E L E..��TO R S  
, :

.:" .-�-.. ��-:' � " -- . :o�: � _ :': : ��_- ,�'>���\ '"-_' 
L � f,A.1,1 , N MCM ,{EIJ N r ---- ---- - - ---

PERFUMERY.-BY W. A. SAUNDERS. 
Pbarmaclst.-A valuable and practical _ npon tbe preparation of Pertume l!Ixtracta. With - formulal for tbe preparation or tbe most prominent and popular Per­fomes now on tbe market, dIrectIona for &b�jlrell&l'8tion and oompoundlng of tbe Iqredlents. etc TIle J/'ormulle �:.;.g!:� ���Cl��

e j�����'W't tori&, Eu. BouAu:I. lluSii: PatchoUIY.g� T � 
��=o��='VJ��f)'II'D JIay. �: Jl8nDi\-qIove PI� Vlolet, �. SUPPLKHE"T 83. moe 10 00IItI. 

From l( to 10,000 Ibs. 'II'elgbt. true to pattern, sound and 
soll<l. of un"'lualed strengtb. tougbness and durablUty. 
An Invaluable Bubstltute for foll.0inJr8 or cast-Iron re­
quiring three-fold strengtb. Bend for CIrcular & price list. 
CH�!T!::: STEEL CASTIloo GS Co . • 407 Library St .. Pblla. Pa. 

Holly's Improved Water Works. 

Law on tbe Dog. Tbe Farmer not Liable for bls Dogs. Water �hts and Drainage ; Damming ; Diverting tbe �:r::. 9rre��::'''g�in :�= �3��l1t�::'11W::t Ing and FlsblDg. Ffult Trees on Boundary Lines. ete .• etc. Contained In !;C1ENTUIO AJlEBlCAN 8UPPLBKENT 186. PrIce 10 ceuts. 
DIrect Pumping Plan. Combines, 1I'1tb otber advan­taces over older systems, tbe followIng : 1. Secures by I u700nWORTH SURFACE PLANERS. fI26, Planers vanable pressure a more reliable water supply for all "' and Matchers. taW. S. C. HILLS'. 78 Chambers 
purpoaes . 2. Lell cost for con.tructlon. 3. Lell cost 

l
_s_tr_e.:.et.,: • .:.N.,:e_'II'_Y....:..or_k_._ ..... --== __ ::-----­for malnte!!ance , 4. Les. cost tor dally Bupply by tbe use of Holly's Improved Pumping Macblnery. 6. At- DROP HA MMERS. fords tbe best llre protection In tile world. 6. Largely STILES '" PARKER PRESS CO •• lII1ddletc'II'D, Conn. 

��g�e ="":."Tn r:::�le�� fn"e
=?,sa. iie�=n= department =nses. )j'or information by descriptive pamU�fi" ��].M'h'lTNt�eCO., Lockport. N. Y. 

AHEAD OF ALL COMPETITIOI I 
• G) t-� 

SBVBN fUZES lI'OR BAND USE. 
Weljl:hlJlJt from 32 to 31 Ib ... ·.:nRD !'lIZ&! FOR HORpolE POWE ll. 

The eomt>IeU 1>ictonI and bia'best awards at the ex­baustlve FJeld TrIal at tbe Paris World's Exblbltion In 
11178. toRetber wltb those at the lmIat hundred day trial at tbe CentennIal In 1876. prove tbat tbese macblnes fully maintain tbelr reputation &I the btot Lawn M ower yet made. Do not buy 'II'orthlelllmltationB. when tbe genu­Ine can be bad for tbe same money. 

GRAHAM, EMI.EN & PA !illi'MORE. Patentees and M8nUfac·urers. 831 Market polt .. Phllndelphla, Pa. Send for Descrfptlve C&taIosue wltb prices. 

PAID rp CAPITAI . . . . . . . . . . . . . . . . . . . . . . .. 1,43N.OO7'.7'S N>:T Sl'RPLUS. DEC'. 31. 1876. . . . . . . . . . . .  310'16.l'I6 CASH ASSETS IS U. S. JAN. I 1818.. . .  • 1 .!lS N ET ASSETS IX U. s. JAx. l, I8f8. . . . . .  �. ',0 , 0.00 
TRUSTEES IN NEW YORK: 

LOUIS DE C"OMEA U. ESQ . •  of De Rbam d: Co. ga�: �����: �Q.���ii��a����;��� & Co. 
J U LIEN I.E CESNE, Resident Secretary. 
T. J. TEMPLE, Manall'er for the Middle State •• 

WESTERN UNION B UILDING, N. r. 

PERFECT 
NEWSPAPER FILE 

The Kocb Patent File. for P1'888I'V1ng ne1l'lpapers magazines. and paDloblets. bllB 6een recently Improved and prloe reduced. >;ub8crlbers to tbe 8cIEloo'TIFlC AM­ERICA" and 8cIENTII'IC AMEBlCAX SUPPLEMF."T can be  supplied for tbe \011' price of IUO by mall, or 11.25 at tbe ollice of tbls_pa]l8_r. Hea...,. boaid sld8ll ; Inscription " SCIENTlFIC- AllERICAN," Intl!lt. Neoesaary for ev.:��:. who 'll'ishes to prase"e e paper. 

JllJ]f]f & CO., 
hbIIahers 8cDNTIJoIo .AJomCAN. 

[APRIL 26, 1879. 
THE TANITE CO . •  STROUDSBURG, PA. -
E M E R Y  W H E E LS A N D  C R I N DE RS. LoNDON-O St. Andrews st.. Holborn Viaduct. B. C. ft��'&.�g:�I��::\orkAgent. 

R O C K  D R I L L I N G  M AC H I N ES 
A N D  

A I R  C O M P R E SS O R S ,  . 
M A N U FA C T U R E D  B Y  BUR L E 1 C HRoCK D R I l l  C O  
S E N L F 1 R  PAM P H L E T  F I TC H B U R G  M A S S  

PATENTS at AUCTION. ReIfUlar MonthlY 8&les. For terms. addre88 N. Y. PATENT EXCHA'NGE, 67 LIberty Street, New York. 

S H�F&T1NM��1�l�����������' 
SP.lRE TBE CROTOIf .lIfD UTE THE COlST. 

Driven or Tube Wells 
=��e�1f.l��N�W�\� Oj��, ��t�gr:�l� 'II'bocontrol the patentforGreen'sAmerican DrlvenWeU. 

&!�� ����U:����!t.!lf!��!·� A practical road machine. e&lY to learn to ride. and wben mastered one can beat tbe best borse In a day'B run over an ordl!1&r7 road. - Send Be, stamp for price list and 24-page eatalosue wltll full informat'n, 

BOGARDUS' PATENT UNIVER.�AL ECCEN­
TRIC MILLS-For lIrIndlna Bones. Ores Sand Old Crucibles.. FIre Clay, Gusnos, 01\ Cake, Feed. Corn, Corn ana Cob, Tobacco. Snd. Sugar. Salts, Roots. SpIces. ColI'ee, Coco..nut. Fluseed, Asbestcs, Mica, etc., and whatever cannot be grouna bn otber mIlia. 

t6�0�.Pol\��Mrc:��r �"11MifkA'ltGnt DUS, corner of White and Elm 8ts., New York. 

P:vrometers. ���n 8b�:lnjJa!'te¥i�� 
Holier Flues .. Superbeated Steam. OIl "stills. etc. 

HENR I W. BULKLEY. 80le ManUfacturer, 149 llroadway, N. Y. 

Invested In Wall St. Stocks makes fortunes every montb. Boob sent free explalnlDg everytblng. 
Addreel BAXTER '" CO •• Bankers. 17' Wall st� N.Y. 

WOOD ENGRAVING 

CAVEATS, COPYRIGHTS, TRADB 
MARKS, E'.l·C. Mesara. MUDD & Co., In cODDection with the publlca­

tbn of the SCiBNTlJ'lO .AJu;RICAN, continue to examine 
Improvements, aud to act as Solicitors of Patents for 
Inventors. 

In this line of buslne8s they have had OVEll TIIIBTT 
YEAIlII' BltPICBIBNCB, and now have utulgualetl facUttiu 
for the preparation of Patent Drawings, Specl1lcatlona, 
and the Prosecution of Appllcationa for Patents In the 
linltcd States, Canad .. , and Foreign Countries, )le8ers. 
MUDD & Co. also attend to the preparation of Caveals, 
Trade Mark Regulations, Copyright8 for Books, Label8, 
Relaaues. Aaaignments, and Reports ou Infringements 
of Patents. All buslnees lnirDlted to them Is done 
with 8peclal cue and promptnesB, on very moderate 
terms. 

We send tree of charge, on application, a pamphlet 
containing further Information about Patents lind how 
to procure them; directlona concerning Trade )larks. 
Copyrights, Designs, Patents. Appeals, Rel8roe8, In­
fringements, A88fgnmentB. Rejected Cues, Hints on 
the Sale of Patents, etc. 

Foreign Paunt •• -We also send,j'rw of c1uzrgt, a 
S:voopals of Foreign Patent Laws, showing the coat and 
metliod of securing patents In all the prinllpal coan­
tries of thc world. AmeriCIID Invencors RoDid bear In 
mind that, as a general rule. any invention that Is valu­
able to the patentee In this country Is worth equally &I 
much In England and some other foreign conntrles. 
Five patents-embraclng Canadian. Engllsb. Gennan. 
French. and BelgIIlD-will secure to an Inventor the ex­
clu.lve monopoly to his discovery among about ONII 
HUNDBlID ARD I'IJ'TY JIILLlOlil'S of the most Intelligent 
people In tbe world. The facfiltle8 of blUlness and 
8team communicat:on are snch that pateny. can be ob­
tained abroad by our citizens almost as easily a8 at 
home. The expense to apply for an English patent Is 
�75; German, 1100; French, $100; Belgian, $100; Cana­
dian, $50. 

Cople. 01 Pate"t •• -Persona desiring auy patent 
"�ued from 1836 to N<!vember til, 1867, can be supplied 
with olllcial copies at reasonable cost. tho price de­
pending upon the extent of drawings and length 01 
specl1lcatfons. 

Any patent 18sued Blnce November 27, 1867, at which 
time the Patent omce commenced printing the draw. 
Ings and specl1lcations, may be had by remitting to 
this olllce $1. 

A copy of the claims of any patent Issued since 1888 
w1Il be furnlsbed lor $1. 

When ordering copies. please to remit 10 .. the lame 
aB above. and state name of patentee, title of inven­
tion, .. nd date of patent. 

A pampblet, containing full directions for obtslnlng 
United States patents tent tree. A handsomely bound 
Refetence Book, gilt edges. contaln8 140 pages and 
many engravingB and table8 Important te every pat. 
entee and mechanic, and Is a useful haud book of refer­
ence for everybody. Price 25 cents, mailed lree. 

Addre.s K1Jlm "  CO., 
Publllhers SCIENTIFIC AMERICAN, 

37' Patk Row, New Yorll. 
BRANCH 01l'1I'I08-0r1rrI4r of 11' aM 'rIA 8trwII, WClll&ington, D. O. 

mIlE .. Selentl1lc AmeIliCIID" Is printed with CBA.S. .1. ENEU JOHNSON & CO. 'S INK. Tenth and Lotr. bard StII., PhlIadelphla, and 118 Gold St., New York. 
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