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PERREAUX'S MICROMETER MACHINE. 

The elegant little apparatus which is shown in the 
accompanying cut, about one-half the natural size, 
is designed for ruling micrometer scales, and per
mits of div id ing the millimeter i nto 1 ,500 parts. , 

The machine, which is automatic, is ac tuated by 
a cl,)ckwork movement through the intermedium of 
very fine silk threads. An endless screw, that en
gages with a wheel , moves a fly wheel carrying four 
vanes, which, when the veloci ty of the wheel reaches 
its maxi mum, spread out. through centrifugal force 
and offer a resistance to the air, and thus cause the 
apparatus to run with regulari ty. Motion is trans
mi tted to the horizontal axle by two, bevel Wheels, 

one of them belongin g to the axle of the endless 
screw, an d the other to the intermediate ddving 
axle,. which latter carries to the right a very small 
pulley, that communicates a slow motion by means 
of'a cord to th e upper driving axle. To the left 

of the latter there is a slot arrangement that per
forms the part of an eccentric, permits of increasing 
or  diminj,;hing the travel , and pro duces a backward 
and forward motion in a connecting rod articulated 
with the slot. The latter, through a click, causes' 
the large ratchet wheel to revolve by fraction!!, thus 
bringing about a revolution '  in the endless screw 
corresponding to the spacing required in the scale. 

The pitch of the screw that moves the carriage by 
means of a n ut is one-tenth of a millimeter. The 
ratchet wheel has a periphery of 30 centimeters, di
vided into 300 teeth of 1 millimeter, which gives 3 
'meters of peripbery. or 3,�00 teeth for each milli

meter of its travel. 
By means of the slot above mentioned, which may 

be varied and regulated at will, this wheel may be 
caused to revolve by as many teeth as may be re
qui red, say 2 teeth for Ti1lO' 15 for m, 20 forrtlf' 
30 form. 

In the center of the table of the apparatus there is 
a carriage wbich calTies a plate of glass fixed by two 
springs. The tracer, w bicb is placed above this, car
ries a diamond set into a copper rod , which riges 01' 
falls according to the motion of the machine. Wben PERREAUX'S MICROMETRIC MACHINE. 
this rod is lifted by_ a second eccentric located in the 
center of t he upper shaft, the ratchet wheel revolves and corre§Ponds in length and depth t.othe distances traversed. 
causes the carriage to move forward; and when the wheel In order to obtain such marks of varying deptb, a counter
ceases to re vo l ve, the diamond at once fa l ls with  extreme poise, capaole of approaching 01' receding from the rod sup
precision on the glass, and traces thereon a groove w hich porting the diamond, balan ces the latter, and, so to speak, 

[$3.20 'Per Aunum. [POS'�AGE PREPAID.] 

grazing the surface of the glass, makes a line cor
responding to the ideal, while by carrying the cen-, 
tel' of gravity more and more toward tbe diamond , 
the lines become stronger and stronger. In mea
sure as this counterpoise acts upon the diamond, the 

' lines must , therefore, be further apart. 
The machine is also provided with what is termed 

a " counter, " which is designed to regu la te (1) the 
length of the tenth divisi ons ; (2) of the ord inary 
lines ; (3) of the fifth divisions; and, finally, to rEm
del' the reading of the lines in the microscope as 
easy as in ordinary measurements. 

In order to obtain very perfect results with this 
apparatus, it is necessary to guard it against the 
very feeblest vibrations from the exterior, such as 
those resulting  from the passage of carriages, etc. 
For this reason it should be used only at certain 
hOUTS of the night, when all is quiet.-La Nature. 

- I�_"'I-
GIFFARD'S ICE AND COLD AIR. MACHINE. 

Among the systems that have been devised for 
the production of ice and cold air, one of the sim
plest is that of Mr. P. Giffard , which empl oys abso

lutely nothing but air and water, to tbe exclns ion 
of all those inconvenien t and dangerous chemical 
products that are used in ot her systems. The appa
ratus which is shown in the accompanying cut is 
based upon the principle of compre�sion and exprm
sion of air'. It consists of two cyl inders in which 
move pistons actuated by any sort of motor that 
may be preferred. One of the�e cylinders . called 

the compressor, compresses the air and forces it 
into the reservoir shown to the left in the figure. 
This reservoir is in two parts, one bolted to the 
other, the l ower one being tubular, and its system 
of tube being surrounded by cold water, as is the 

compressing cylin der. The air, compressed to two 
or three atmospheres, is heated by the compression, 
according to a well known law. The d isengaged 
heat is absorbed by the cold water, and the ail', car
ried under pressure to the second cylinder (called 

the expansion cylin'der), restores, on dilating , the 

work due to compression, and produces an extreme 
lowering of the temperature. Cold air is thus ob

tained at a temperature varying with the applications that 
are to be made of it, and which may reach 60 degrees below 
zero. Such is the machine in general. As for detai is of con
struc tion, we may nole, among the improvements devised by 

GIFFARD'S IMPROVED ICE AXD COLD AIR IIACRIXE. 

© 1883 SCIENTIFIC AMERICAN, INC



Mr. GtfYal'!i.,.the appliqation. of pistons of' 8 �al jrind 
which are extremely solid, which work' very s��thly;' and 
which are absolutely hermetical. , The cold ail' pr;oduced 
by this macbineis utilized directly,thus obviating all tbo'se 
complications. tbat are met· with' iIi ordinary systems�

. 
In 

the manufacture of ice and the freezing Qf carafes; 'tbisair is 
sent into a brick chamber containing the water, etc., t.o be 
frozen. 

The No, 8 size of tbese apparatus, which requires an 18 
horse power .and burns 360 kilogrammes of coal in ten hours, 
produces in tbis space of time at least 1,000 kilogrammes of 
ice • .  The ice, then. costs about one centime pel' kilo· 
gramme, with coal at 30 francs per ton. This price may be re
duced one·balf, Rince tbere are steam engines that. do not burn 
more t.han one kilogramme of coal per' horse and per bOllr. 
Tbis SanJj3 size of machine furnishes 650 cubic meters 
per hour of cold air at a temperature of 0 degree. 'l'be pro· 
ductio� of ice is stIll more economical with more powerful 
apparatus than type No. 3; !tnd if a hydraulic motor be 
employed, the cost will become almost insignificant..,More
over, the ice being produced at excessively low temperatures, 
acquires great hardness, and a frigoric power much greater 
than tbat obtained with otbel' systems.-Ohronique Indus 
trielle, 
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. The employment ofRhell� for· the manufactureo(.t.u.ious 
useful artiCles' is now very extensive. Among tM moStcuri· 
ons applications of this'gum are its combinations W,il� 
woody and fibrous substances; nnder pressure, hi mQulds:; 
whereby ornamental and otheriorms·of articles maybe 
cheaply produced. The; composition fills the mnuld with 
great sharpness, and the most ricb and elaborate designs cost 
no more for tbeir production than plain or commonplace 
pieces, except in the first cost of the mould. It is of course 
more expensive to desigll and carve a mould that sball yield 
an article that is attractive to tbe eye by reason of its artistic 
qualities. But the improved goods thus wrougbt will seU 
more readily at bigher prices than tbe ordinary styles. One copy, one year pootall'e included .. . . . .. . , ......................... 53 �O 

One copy. six montbs postll4l(e included . ......................... ... 1 60 It may be of interest if we presen t here some of tbe 'well 
Chlbs.--one extra copy of THe SOLENTTIl'IC AMERICAN will be supplied 

gratis for every Club of five subscribers at 18.20 eacb, additional copies at 
,ame proportionate rate. Post8l!e prepaid. 

R.emlt by postal order, Address 
.\1UNN & CO., 261 Broadway, corner. of Warren street. New York. 

known processes for producing sbellac goods. These pro
cesses are now free to tbe public, tbe patents thereon baving 
long ago expired. The Peck mixture, of 1854, hy which the 
beautiful daguerreotype cases were made, also buttons. 

The ScientifiC American Supplement 
handles, etc., was composed of gum shellac and woody fibers. 

Is a distinct paper from tbe SCIENTIFIC AMERICAN. 'rHE SUPFLEMEN'l' or otber suitable fibrous material, dyed to the color tbat 
Is issued weekly. Every number cont&ins 16 octavo pages. ,uniform in size might be required, and ground with the �bel1ac and between 
witb SCIENTIIl'IC AMERICAN. Terms of subscription for SUPPLEMENT, hot rollers, so as to be converted into a mass whicb, when $5:00 a year, postage paid. to subscribers. 81ngle coples.IU cents. Sold by 
all newsdealers tbroup;houttbe coumry beated. became plastic, so fbat it. could be pressed into fI 

Combined -ltotes. -Tbe SCIENTIFIC AMERICAN and STll'PMJMI<N'r mpuld or between dies and made to take the form tbat might 
wlll be sent for one year Postage free. on receipt of swen tI.iillMs. Roth be Imparted to It by slIch dies. papers to one address or dltTerent addresses Its desired. 

A remarkable outbreak of enteric fever occurred in Tbe s"fest way to remit is bv draft. postal order. or registered letter. John Smit:h's compo,dtion (of 1860) was for tbe manufac· 
Evesham, England, last summer. Fifty-one households Addre_s MUNN &CO., 261 Btoadway. corner of Warren street. New York. tUT{' of buttous and otber dress fastenings, the object of tbe 
were invaded with sixty-eigbt cases, forty-six of t.he patients Scientific .'merlcan EX1.ort Edltloll. patentee being to attain greater tenacity denSity, lightnesR, 
falling ill during the fortnight ending August 8. The houses 'l'he SCII<JN�'IFIO A M"JRICAN Export .Edltlon is a l8l'j(e and splendid perl- lind delicacy of tint in coloring. He ·states that he takes onp 
in whicb the patients lived were in D;J.any instances several .)dical, issued once a month . Eacb number ccntalns about one bundred pound of Rhellac, dissol ves it by beat on a fiat iron sla b, and large quarto pages. !'rofusely illustrated, embracing: fl.) Most 01 the miles apart, their sanitary circumstances varied widely, plates and pages of t.he four preceding weekly Issues <of th'e SCI "'''TIFIC then mixe� with it all equal quantity, by bulk, of ebony 
spwers and water supply were entirely different, and tbe 'AlIU<:RICAN. with Its splendid engrn,vings and valuable Information: (2.) dust, or other wood dust; that he then introduces cololing 
milk supply was derived from several independent 80urce�. Commercial, trade. and manufacturing Rnnouncements of leading1ioll!\es. matter and amalg.amates tbe ingredients until the mass ap-Terms for Export Edition. $5.00 a year, sent prepaid to any 'part of·tbe Under these conditions it was no easy matter for the world. �ingle cQples50cents. lIT Manufaoturers and othel'S who desire pears thoroughly homogeneous in its nature throughout. 
healt.b officers to discover tbe source of the epidemic, It to secure foreign tmde may have large. and;bandsomely displayed an- Tbese components having been well mixed upon a 'slab or nouncements published In tbis edition at R very moderate cost.· 1 • h '  . was elicited however, tbat all the patients attacked before TbeScIE�TIFICAM""ICANExll(JrtEdltlonbaga larllre lIrU8l'anteed circu- stone w nle t e lac IS in a plastIC state and under heat, the 
August 8 bad attended Evesham regatta, and that they had latlon in all commerclJlJ places throullrbout. the world. Address MmHS & composition is tben to be placed in sufficient quantities in 
all been present in one particular meadow. Further inves- CO .• 261 Broadway, corner of Warren street. New York. dieR of any description prepared and designed for the form· 
tigation developed the fact that thirty·two of t .be forty·six -----------.. - --,---- of tbe article to be produced. He suggests that in caRes 
had certainly, and eleven had most probably, partaken of' NEW YORK, SA'I;URDAY,' JANUARY 27 .. 1883. in wbich it may be desirable that the composition should pos· 
refreshments at a certain stall. The other three were in " .. ------ -.-- sess greater density of material, such density may be obtain· 
doubt. In one instance two of a party of three drank Contents. ed by the addition of mineral substances, tbe proportions of 
lemonade, while the third took notbing; the two had tbe (Illustrated articles ale marked with an asterisk.) whicb must be governed by the requirements of the case. and 
fever, the otber escaped. The water used in the refresh· ��,::!�r';'Mr;''i,n�tg::rS···:::::: g� �!h!��:I�::l�:t:e:;.�:��:��:: gg' when greater tenacity may be desired, tbat quality may also 
ment stalls bad been drawn from a well near tbe meadow, ����f:���g���t!!:�t ���:::::::::: �Z 
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it was at once closed; the belief of the health officer being ':"e:�F��;/sa:::�;:l����+:::: gf ....., � ings of cottons, velveteens, or hemp, fiax, or othel' Auchlikp 
tluit this. polluted well had been the immediate source of the Breathe thrpngb tbe nose . , ... 6� Juse

u
m f�i:'l.r:<:����:: : : ::::::: 51 materials. Butterlll'/ ns to P

l
nes ........ 52 Pa Ider. new ............. . fIl I epidemic. 

. •  . 
' g:���1Jy � �r���:.:·::: l!ll � s �:�:�tr"�:: » � t8570harles Westendarp, Jr., succeeded in ma,nufac· 

T,wo very "bVlOUS mferences may be drawn from thIS OC- !::v-.odece· ftheF<·'W8t.." .. : •• � .PP1bct��."'h" .... <i:.; .. .. tullUlga materiltl wh!.eh was intendedtQ imitate ivory; bone, 
• , .  . . ' , " -BY P 0 e senses . .. . ;,1 ures lntl!e.J,ouvre, cleanlwr. 00 h al CU1'l'ence. One IS tbe proprIety of carrylllg refreshments �e�invent.1ons .. . . . . . , .. IIq Prevtmting ltlpe$frbDi. burstlltg", 58' oro, cor ,. or other similar substances, natural or artificial; 

f 't. h ,  d ' 1  k' th .' FaOe.JIOlrders .......... .. . ... ...... .' 4lI Reputation of Amer. engineers.. 58 h . d't . bt b d . . f t ' . t" � .. rom llome w en gomg on a ay s p easure see mg; e Fever camedby lemoaad<; .. ... .. 48 Rlce,'nutritl'Ve properties.: ..... .. 112 '. e sal 1 mIg e use m pre erence 0 Ivory on accoun o, 
th tb 't f 't" . . fth t' Flreproo:ttloo_d cfliHng . .. ..... 50 nlngtwist drllls* .. · . .. . ...... M chea'pness and d pt l'I't f b'II'ard b 11 k' b' fi o er, e neceS8l y 0 more cn lCa, supervIsIOn 0 e wa er Full blood lit sIlIi'ck ralsingj ... . .... 00 e and Imitations" ... ... . .. . 48 ,  , a a alII y or 1 I . a s, no s, nger 

supplies of pleasure resorts. This should cover not only �'!:tt>��ed.::::·:::. �·:··:::': ��. �a1,'!s��:::::::::::: gf plates. piano forte keys, rulers, paper knives, etc. lIe states 
the water used for drinking 0,1' in the preparatioll of bey: ru:::.��'r:���':,oid'ai.:mRCii . .;:: �� . e er,��n(!M�f1�f::.�, �:::::::: � ,tbat he takes any certain quantity of small particles of ivory, 
erages, imt'1l'lso that used in making ice cream and water 1t�lsgo�I�:'ief.��:..:::::::: � �:l�e'!:t1������X�::::::::::· : : � bone. wood, glass, cotton, wool, or otber similar articles; . 
ices,· and in washing drinking vessels and the like. The ice �I!R�h��iX·':-��:C1.fg�.:::::: . : . : �i ��r��el��=���:::: , 

::52 either in a coarse or fine powder or in sbavings, according to 
used in bevera�es 'is a 'further source of peril. since the pond� India-rubber ocean carrier . .. . '" 52 Washing macblne, neW".......... gl! tbe imitation intended, and conibines them, or any of tbem, 
from which it is cut are-as the Newport inquiry demon- or all of them, or as many of tbem. as be sees fit, according 
strated-too frequently foul, if not infected. The theory TABLE OF CON'L'J<JNT8 OF to tbe purpose required, with gums or other resiuous materi· 
tbat water in freezing clears itself of noxious germs bas als-such a� gum copal, gum shellac, resin, wax, or other 
been shown by careful trial to be untrue. Oontaminated' THE SCIENTIFIC AMERICAN SUPPLEMEN'.f glutinous or resinous materials-also using whIch of the said 
water yields impure ice, no matter how slowly tbe freezing S6e gums he sees fit for the purpose the materials are requirtld 
is accomplished. 

N C> . . , for, eitber the whole of the said gums or part or any of 
.. ... -

Face Powders. 

It is necessary to raise a warning cry against a 1lI0st mis
chievous statement which bas recently been circulated, .aIid 
bas already done harm, to tbe effect tbat "arsenic in small 
d08es is good for the complexion." It is not difficult to im
agine tbe risks women will incur to preserve or improve 
tbeir" good look!!." No more ingenious device for recom
mending a drug can be hit upon than that which the authors 
of this most baneful prescription of "arsenic for the com
plexion" have adopted. Suffice it to recall tbE' facttbat for 
many years past chemists and sanitarians have been labor
ing to discover means of eliminating the arsenical salts from 
the ('oloring matter of wall papers, and cert�in dyes. once 
largely used for certain articles of clothing; It is .. most un: 
fortunate that this hopelessly antagonistic l'ecommendation 
of arsenic �o improve tbe complexion sbould have found its 
way into print. Those who employ tbe drug as advised
and thel'e are mauy eitber already using it or contemplating 
the rash act-will do so at. their peril. So far as' they are 
able,- however, it wlll be tbe duty of medical men to warn 
the public against tbis pernicious practice, wbicn is only too 
likely to be carried on secretly. It is not without reason 
tbat we speak tbus pointedly, and urge practitioners to' be 
on the qui mve in anomalous or obscure cases. -Lancet. 

.. .. '. 
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T�lephone St�ttiltICS. 
It is statedthot there are 12,82G subscribers in Boston, 

4,060 in New York,2,422 in 'Pai'is,1;600 in London, 600 in 
Vienna, and 581 in Berlin. It' is estimated that there are 
.upward of 100,000 in the whQleof tbe United States, cer
tain small towris, �itha'poplilation less than 1,000, having 
30 to 50 sub!!cribets.' Consequently, in tbese latter places, 
there is a telephone to every 20 inbabitants;' wbile in Zurich 
it is 1 to 200; in New York, 1 to 500;.Brussels, 1 t0800.; 
Paris, 1 to 1,000; BerlitJ, i,to'2;OOO;.London;;'fto 8,000; 
and St. Petersburg, 1 to 4,000. 

For the Week ending .J'anuary 2'7, 18S3 • them. 
PrIce 10 cems. For sale by all newsdealers In 1870 W. M. Welling obtained an American patent fol' 

PAGE an imitation of born. In manufacturing it he uses sheila!' 
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E8,!��ll��.:.�Pe��.!..'b��:�1���;t�: and vegetable-or animal fiber, mixed together by well known 
tion . ... . . .... . .. .. . . . ..... . .. , ......... .... .................... 5879 means-taking " about one part, by weigbt, of shellac to A. French Dynamometric Car.--4 fiJlures.-Longltndlnal sectional 
elavatlon.-Slde elevation of apparat'us.-Transverse vlew of same. one-half part, by weight, of cotton, wool, or other animal or '

i�t'l:e�"O:e
t
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... '::.::: � vegetable fiber." : He finds tbat it is best to mix tbe ingre, Plant of tbe Wood River Smelting Company at Bellevue. Idaho. 
-\v�e,:,;�����s

yo;��!�'lfl!hf .:!l�a Kin�l.�
���.��.?����?�.::: � dients togetber in a dry state, the tiber being in short pieces, 

Model Millstone Dress.-l llgure........ . .......................... 5888 or in the form of fiock, and according to the fineness of tbe 
Sanitary Appliances for Dwellings.--} flgure.-Sectlon sbowlng fiber an.d t.he extent to which they are ground togetber, so p.::,use drains
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Clip rillg .. \lachlnes.-2 figures .... ... . ...... ......... . ... . 5884 tbe materials formed from sucb a c6mposition will be more 
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g 5889 . composition to give the desired color or to impart more or 
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IV. GEOWGY, ANTHaOPOLOGY. 1llT .... -Japanese SoUs.-A Natu- on the ground tbat tbe subject matter of the patent was old and 
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�r YD.vention" ,)f iiie 'iih�oiyzer: . 'PRoF: ·FLEIscH:i.::::::: : : :::: : = 
Static Electricity Into Voltaic Cnrrents...................... .. 5!!87 proportions that were within the range of tbe common know· 
Tbe ElpblIistone-Vincent Dynamo-Electric Machlne.-1 fiJlure ... 5888 ledge. of the art. Such a selection did not, in the absence On M"�net.p.oEl c and Dynamo-ElectriC M:acblnes. '1ly J. 

:-:rJ1�I�rio �m��:fi;i;;-.���s metbodr��t of a new result, involve invention, and could not properly 
stone's discovery. emens'modern macblne . ..., IiIs machine. be made the subject of a patent. 
i�:PB��t�!�n--;�T�a�'fJ'e�:�Jgrn;:�e s��I'!'� • j • I .. 
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aJg'C��.��.���.���.��� .. ��t:t:':�:��.���:��?�����.�.��� 5889 tive co·u. rse in physics bas been establisbed for the benefit of .A:baknoWlcz's Totalizing Intel1:1'8tor.-l figure ............ .... . .. . . .. , 588Il 

VI. ARCHITECTlTRE.· ART, ETC.-Houses of tbe FlfteenthCen- students wisbing to enter upon any of tbe branches of clec· 
t
'8t;�C('Cn���i.-�Jiool:.::iii.rn�e.·:;::::::�:::::::::::::::::::: � tric!l 'engi'neering, such as the practical application of elec 
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J'citufifi c �mtti cau. 49 
ASPECTS OF THE PLANETS FOR FEBRUARY. I comes morning star; The last week in the month, he ma,y lard and applied wi th th ei r orifices (0 the entrance of the 

VENUS be seen rising an hour before the sun ,  four degrees north' of ants' nest. When the an ts have entered the bladders, they 
is morning star, and stands first on the ]'ebruary list, not the sunrise poin t. His conjunction with Mars on the 1 3th can easily be tranRpOl'ted an d colon ized on the orange tree". 
only because she crown s " the smiling morn with her bright has been referred to. i Bamboo rods arc then stretch ed between the differen t  trees; 
c i rclet, " but also for the incidents she contri butes to diver- The rigbt ascension of Mercury is 21 h . 31 m . ,  his declilla- so as to give the ants easy access to the whole orchn rd. 
sify the planetary history of the month .  On the 16tb , at tion is 11 ° 37' �o u(h , h is  diameter is 9 '8" , a nd h is place is in Speaking first of the advan tage w h ich pl ants derive frum 
2 o'clock in t he morning, she reaches her greatest western Capricornus. t h e  domiciliated habits of ants,  Dr. McCook first rai ses · t l l f' 
elongation.  Sh e  is th en 460 52' west of the sun, and, boun d Mercury 8c t s  a few minutes after 6 o'cl ock in the evening ; question as to whether the kno w n  domicile h abits of an t ,  
to him by an invisible chai n ,  can go n o  farther. 'fhe inner at the end o f the month h e  rises about hal f p�st 5 o'cl o('k i arc favorable to their e::ICouragement by horticulturists, and 
or inferior planets move in th i s  way, oscillating in straight in the morn ing. j bringf.; together a num bel' of interesting facts as to nest-build-
lines east and west of the sun .  It is easy to keep the run of i JUPITER ing species. He enumerates the arborenl species wh ich are 
these movements, especial ly in the case of  Venns. Those)i is evening star, and ranks facile p1'inceps among the th ree k n o w  II to  science, and among the few that constrnct nests 
w�o w

.
ere eye-�itnc8ses of th e transit h�ve a tangihle sta'�d- thousand stars that are visible a t  one t ime on exceptionally like the Chin ese species, only two helong to the North 

pOint from WlllCh to commence ()bser"atlon alld can r'''adlly American fau na, both occurrin Q' in Mf! xico. No mention is 
• , • • • 

' , . . .� j clear nights to observers bl essed with good eyes, wcll trained � 
f?l loW t�f pl�net s �ath untll m Sept:mb:r she I eache: sup.e- to note the stars. Nothing on starry pages lI O W  open before madc, h o wever, of the nest-like structures built -by several 
n.or cO�J tln ct l on vnth the sun, and IS h)�den f�'om ;-IeW III ns is more beau tiful than the view he presents th ]'()ugh ants occurring in the United States around t wigs or among 
Ins radian t beams. Hal f of her . �ynodlC perIod IS com- nearly the entire n ight, as he leads tbe glittering host of leaves. Mr. Walsh (Practical Entomologist, ii . ,  p. 41)  tblls 
pl pted , as well as  her role of morn lllg star. Sbe then passes twinkling mysteries from eas t to west in the grand p roces- observed a species of' MY1'lnica ( "  probably the lineola1a of 
to the 8111 1 ' S  easte:n side, bccomes eveni�g sial', an.d repeats sion of the azurp vault of the sky. He was brighter at Say " ) building cases around the tw igs of the red osier 
the same phases III reversed order untIl she agam reaches perihelion in  1880, but he never Was. more beau tiful . and dogwood, and another undetermined species of Formica 
in ferio r conjunction , Her w hole course is  then completed, never trod the heavens 'with more regal �tep Ulan he has surrounding willow twigs with ten t-li ke structures. An
that is,  as she appears to move w h en viewed from the done and will do in the first two mont! ls  of the- present other undetermined species I find qui te com monly making 
l'arth, and she brQ'i n s  over It'!l:ain hCI' unswerving routine nest-like structures on hlackberry bushes in fested with the , � " year. 
Among the stars. Thus, on th e 6th of December, Venus The right ascension of .Jupiter is 5 h. 23 m. , his decnnil- blackberry flea louse (P.�ylla tripu nctata) and a pale aphid, 
passed between the earth and thc sun, the passage heing tion is 22° 57' north, his diameter i s 42 '4", and his place is in which live in  the crumpled leaves. While these structures 
witnessed by mill ions of observers. Since that time, she Taurus. may n ot be called perfect nests, and appear to be built> m ainly 
hns  heen moving westward from the sun ,  rising earlier everv J . , . for the protection of aphides, still the  fact that the a n ts flre J nplter RBts abOllt 4 () clock i ll the morlll ng ; at the enrl of m orning, passing her pcriod o f greatest brillian cy, and the mon th he sets about a quarter after 2 o'clock. thus " domiciliated " bears on t,he subject here u nder con-
t llrning, like the new moon, more of her illu mined face sitieration , NOI' i s  any mention made by Mr. McCook of 
toward the earth . SATURN the .Azteka rnimbilis, Smith, perhaps the most striking i n -

O n  the 16th, a change occurs. She reaches h er extreme is  evening star, and, though stil! a lovely object i n the heav- stance o n  record of protection afforded t,o It tree by a species 
westerlil limit. ceases her retrograde or hackward motion , ens, glowing witb soft . serene light,  is percepti bly decreas- of ant domiciliated upon it, of which Dr. Fritz Muller ha' 
and becnnJPs station ary for a ti me,  as she is traveling ing in size and luster as he travels from the earth and ap- gi ven us snch a vivid picture in his paper, " Die Imbanba 
directly from us. !:!he then takes on her direct mot ion ,  proaches the sun.  This is  not strange, for on the 8th,  at  6 nud ih re Bescbutzer " (I'ide Kosmos, vol. iv. , pp. 109-115). 
making her way back toward the snn, Observers who o'clock in the momi ng, he arri ves at quadrature, bcing just Th is  species, already observed by Humboldt, mhabits thc 
watch h er course w ill see that from inferior conjunction tn half way on hiR course from opposition to conjunction. He natlll'al capacious cavities in the stems of the older imbauba 
western elon gati on she rises earlier every morning, and is then 900 from t i l e  sun, rises about noon , and sets about or c andelabra trees ( Oecropia) in South America. Almost 
moves with rapid pace. After elongation, she rises later midnight. His motion d uring the month is  d irect, and be is every full grown tree contains, according to Fritz Muller, 
p,vel'Y murning, and moves more . slo lyl)" until , at superi or traveling northward. i ts  colony of azteka, and no such tree is ever known to be 
conjunction ,  she rises and Rets with the sun.  The right ascen sion of Sat ul'll is 3 li .  10 m . , his decli l'Httion attacked by the formi dable leaf cutting ant which likes to 

Seen in tbe telescope, Venus retains the crescen t form is  15° 32' n orth , h is diametel' is 1 7 '4", and his  place is ncar defoliate young imbaubas not yet inhabited hy the azteka. 
u n til el ongation, when she takes on the beautiful phase of a the border line betw een Aries and Taurus, Otlmr enemies of young' imbaubas, esp�ci allr a weevil of the 
half-moon. After that, she ap pears in gi bbous form until Sat,urn sets at a quarter after 1 o'clock in the morning;  genus Baridius, a I'e kept away from nlder trees by the aztekas; 
superior conjunction , when her whole disk is illumined l ike at t.he end of the month he sets at forty-nine m inutes after which deri ve from thf> tree shelter as well as nourishment, 
the full moon . Sbe would then be a gl orious object i n  our 11 o'clock in the evening. both without injury to the tree. 
sky, but sh e d w indles to small proportions on account of NEPTUNE Dr. McCook flll'ther shows thn t ants are genel'ally carni-
her great d btance. For she is one h u n d red and sixty million on tile 4"'- , at 1 1  vorous ;  that there are species heneficial t o  agriculture, e .  g. , is e vening star, and reaches quadrature .u m i les away, i n stead of twen tv-fi ve  million miles, her leas t the cotton ant, Solenopsis wyloni, MeC. ; and finally that there 01 o'clock in the .eveni ng,  foUl' days before Saturn and under ll i stance, and her al)parent  diameter is 10" instead of 64" . w ould be no serious obstacles in the way of successful inc simi lar condi tions. He is still very near Satul'U, there bei ng' On the 2Jth , at  5 o'clock i n  the morning', Venu;; is in con- troduction and colonization of the Chinese ants. on ly thirteen minutes' difference in the time of transit. N ep-j u n ction with the small ,star, Pi Sagittarii , passing 1 ° 30' tune w ill be of little account until September, except to fol While J agree with these statements, and while I take it 
north. The right ascen �ion of Venus on the 1 st is 17 h. low in t he mind's eve his unseen course in the heaven s.  for granted that the Chinese arboreal ant is beneficial to 
49 m . ,  her declination is 1 9 0  10' south, her d iamet er is 29 '8", Discovered in 1846, h� will n ot com plete a revolufon round orange culture in its nati ve home, sti l l ,  the question of its 
and her place is in Sa""tt arius. introduction is a m ore serious one than would appear at first "" the sun si n ce he became a k n o w n  member of the solar broth-Venus rises about eig'bt min utes after 4 o'cl ock in the glance. 'fh e  introduction of any species of i n sect in volves erhood until 2011, seVtll years after the next transit of m nrning ; ,.ut the end of the month she rises at a quarter Venus. m any con sequences that cannot be predicted with certainty,  
after 4 o'clock. as ex perience has already demonstrated. Not only does 

MARS 
is morning sta.r, and gets up a small incident to enli ven his 
monotonous w ay. He is in conjunction with swift footed 
Mercury on the 13th, at. 6 o'clock in the morn ing, 'being 4° 
2:3' south . The conj unctivn ranks am(Jllg invisible phe
nomena, both planets being too neal' the sun to be seen.  
But none the less surf'ly does it take place, for in  the risings 
and settings, the meetings and parting'S of the planets, there 
is no change, no shadow of a turning from the accurate cal
culations that ast ronomers are abl e to m ake for years ahead . 

The righ t. ascension of Mars is 20 h. 4 m. , his declination is 
21 0 21' south, and his plape is in Capricorn us. 

Mars ri'es n o w  about half pnst 6 o'clock in the morning ; 
at the end of the month he rises a fe w minutes before 6 
o'clock. 

URANUS 
i s  morning �tar, and is fast approaching the point  where he 
is in the most favorable con d i tion for being seen w ith the 
n aked eye. He is on the border land between Leo and 
Virgo. Those who have small  telescopes will easily pick 
h i m  up by swoeping the sky in the vicin ity, for he will 
show a pale sea green disk as sonn as he comes into tbe field 
of vision, entirely different from tb e twinkling poin ts 
around him. Denebola is the n earest bright star in hi .s 
vicin i ty, several deg'rees nortb . 

The right ascension of , Uranus is 11 h. 34 m . ,  his declina
tio l l  is 3° 35' north . his diameter is 3 '8 "  

Uranus rises about half  past 8 o'clock in  the  evening; 
a t .  th c end of the month he rises about n quarter before 7 
o'clock. 

MERCURY 
fs evening' star unt il  the 5th , and morning star the rest of the 
m onth .  On the  5th, at 6 o'clock in the evening,  he is in 
inferior conj u n c t ion ,  passing between the earth and sun.  
If he w ere t h e n  at 0 1'  n ear one of his  nodes, he would make 
a transit precisely as Venus did on the 6 th of December. 
As he will not  reach his descending n ode until twenty·th ree 
days hter, be will pass above the sun and the pai'sage will 
be invisible, Mercu ry will not make a transit until tbe  9th 
of May, 1891. Transits of Mercu ry, though much more fre
quent, are consi dered of far less importance than those of 
Ven us. Mercury l ooks m uch smaller than' his fair n eigh; 
hor as he makes his WIly over the sun's face, and can never 
he seen with 1ihe ·  naked eye in transit. After in ferior COil
junoti nu , Mercury passes to the sun 's western side, nnd be-

The right ascension of Neptune is 2 h ,  56 m . , and his dec-
lin ation is 1 4° 57' lIorth . change of conditions often produce change in babit, but the 

introduction of a species someti mes very curiously affect� Neptune sets at 1 o'clock in tbe morning·; at t;he end of 
11 O'cl ock l'n the the. native species. Tbere are species in which we cannot imthe month he sets about a quarter aft.er agine that any change of habi t would take place in conse-evening. 

THE MOON . 
The Febl'Uary moon fulls  on t.he 21st.  at thirty-four min

utes after 7 o'clock in the even ing. She apppars in only three 
phases d uring the shorte,;( month of the ycar -as Ilew moon, 
at per first  quarter, and as ful l moon, The waning moon is  
near Venus on the  4th, the  crescent and t h e  morning 
being only one degree apart .  On the 6th she js  Bear MRrs, 
and o n  the 7th she is n ear Mercury , On t he 13th she fs near 
Neptune and Saturn . On the 1 6th she passes at her nearest 
point to Jupiter, and on the 23d she is !l ear Uran us. 

Whel] the moon is in conj unction with a planet,.she is in 
the same right ascension or longitnde, tbough she may be 
several degrees north or south of the planet. As the moon 
moves eastward at the avcrage rate of 13° a day, she must, 
during a revolution, pass n ear all the planets,  in the o" der 
of tbeir position in regard to the sun. , Thus the old moou , 
fulfilling her course for the present month,  passes n ear the 
morning stars-Venus, Mars, and Mercury-on the sun's 
western side. The new moon of the 7th , in the same way, 
is near the evening stars--Neptune, Saturn, and Jupiter-on 
the sun's eastern side, and completts the list by her conjunc
tion with Uranus two days a fter the full. The vari ous 
phases and I l lations of the m oon form an astronomical study 
as easily understood and plain to the unassisted eye as it is 
varied and interesting. 

.. .  0 � .. 
UTILIZATION OF ANTS IN HORTICULTURE. 

quence of their being transplanted to for�i gp countries, e. g" 
hymenopterous parasites, and I would unhesitatingly favor 
their introduction. But in tb e case of a form icid it would 
be im possible to predict the conseqnences of its introduction. 
There is  already one in stance on record of an nnforeseen i n  
cOllvenience resnlting from the introduction o f  an ant. A 
correspondent of Naiure (.June 15, 1 88�, pp. 159-1 60) calls 
attention to the following extract from Tennent 's " Natu ral 
History of-Ceylon, "  taken from the Ceylon Observer for April 
26 : " To check tbe ra vages of the coffee bug (Lecaninm 
cojfelJJ, Walker), which for some years past has devastated 
some of the plantation� in Ceylon,  the experiment was made 
of introducing the red an ts. which feed greedily upon . the 
coccus. But the remedy th reatened to be attended with 
some incon ven ience, for tbe Malabar coolies, with bare and 
oily Rkins,  were s o  frequ{'ntly and fiercely assaultcd by the 
ants as to endanger their stay on the estates. " , 

To return to the particular case a f the proposed protection 
to our orange tree by the introduction of the Chinese ant, it 
is to be remarked that the principal enemies to t hat tree ia 
our country are not " w orms, " but various species of scale 
insects, all other orange i n sects being. of secondary import
ance. It has never been proved that ants prey upon and de
stroy scale insects, and for this simple reason the introduc
tion of the Chinese ant would not be l ikely to produce any 
favorable results.  

.. ,  0 ) " 
CUT OR UNCUT, 

BY PBOF. C,  V, RILEY. The appearance of the SCIENTIFIC AMERICAN is so much 
Rev. Dr. H. C. McCook has published in the " Proc. Ac. i mproved when delivercd to snbscribers with the leaves un_ 

Nat. Sc. , Pbil . , "  1882 , pp .263-271 , a most interesting paper cut that for the last two or tbree issues we have followed 
on " An t s  as Beneficial Insecticides. ' He was led to discuss tlHtt mode of publication, The uncut form is also quite de
the question by an article from Dr. C. J. Magowan . wh ieh sirable for the neat binding of tbe paper. We have I'e· 
appeared in the North China He;rald of April 4;, 1882, and of cei ved, however, a few letters from subscribers find ad ver
which I published a short abstract in Nature of June 8, 1882. tisers who say that they much prefer  to have tbe edges of 
It appears that in parts of southern China the custom has the paper t rimmed, as  lleretofore, owing to its great!'r con. 
long prevai led of using ants as a means of protecting tbe venience. Jf there are others who share in this preference, 
orange trees from the ravages of certain wotms. For this we shall be glad if they will signHy to us tbeir w ishes by a 
purpose the orange growers import from the I;1cighboring' pOstal card. We should like to bave as gcneral an expres ·  
hills t ", o  species of  ants which e()�struct bag-lj ke .nesta suR- sidn of the d€sires o f  o u r  readers a s  possible ;  and if 'we find 
pended from the branches of various trees; These ants , are that any cOl;1siderable number Of them prefer to have the 
trapped by mean s of pig or goat bladders hai ted inside with leaves Cllt, we sball try to accommodate. them, 
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50 
"Vigilance Necessary In Bundln�. 

Tbe difficulty of getting a house built to one's satisfaction 
is well illustrated in the experience of a Chicago gentleman, 
as related in thc Sanitary News, who has just completed a 
comfortable home. He gave his arcbitect most defi-oite in
structions, but he soon found that hardly any thing was being 
done as he had directed. Nobody employed about the build
ing seemed to manifest the slightest interest in his work, 
and bricks and boards were put together with the utmost 
disregard of the fitness of things. Lumber was wasted as 
though it w ere to be had for the ban d l i ng. The gentleman 
came to the conclusion that it would be advisable to stay 
about the premises, and he did so most of the time, watch
ing as many of the movements as he could. The result was 
that each day usually opened with tearing down or pulling 
apart the work of the day previons. For example, he 
thought be saw something wrong in the laying of the main 
drain for the sewerage. He reported to the architect, who 
was to be held r2sponsible for defects. The workmen in
sisted that everything had been done just exactly as it 
should have been. The drains were dug up, nevertheless, 
and it was found that no connection had been made with the 
street sewer at all. The last section of the pipe had been too 
short by several inches, and to the crafty drain layer, who 
was interested in saving time and material , it was not con
sidered necessary to lengthen it. The fresh air duct leading 
to the furnace had been ordered built of unusual capacity, 
for tbe reason that the owner wanted none of the common 
difficulty about getting suffiCient air to ventilate as well as 
warm his house. He watched the work on this air duct very 
closely and was congratulating himself that it was well made, 
but, at last, di,;covered that tbe workman narrowed the inlet 
by drawing in each succeeding course of bricks as he n eared 
the  top. When remonstrated with, he said he thought he  
was do ing the proper thing, as  the duct WOUldn't l et in so 
mucb cold air if smaller. So ill everything done about the 
house-the workmen had no more conception of the pur
pose which a beal thy, comfortable, and convenient house 
was to serve than the tools which tbey used. By hiring an 
architect to watch them, and then watching the architect ) 

himself, he succeeded at lengtb in getting a house in which 
he takes some pride ; but it was at the expense of extra 
funds, much valuable time, and 

'
patif':nt waiting_ 

The Lay Torpedo. 

Colonel Lay has recen tly submitted his torpedo to a severe 
test in the Bosphorus by discharging it over a course oi a 
mile at a target only 60 feet long. The path .of the projec
tile was crossed by three d istinct currants, of which two 
flowed slowly upward, and one strongly downward. In 
addition to this the sea was vary lumpy, especially at the 
junctions of  the currents. Yet in spite of tbe difficulties of 
the course, the torpedo was steered without trouble through 
the space separat ing the boats which represented the target, 
and after passing them was caused to turn round and return 
to the spot where the examining committee, among who.m 
were Woods Bey, and Frost, Hassan, and Hobart Pachas, 
was stationed. ru the Lay torpedo the steering i s  effected 
by electricity transmitted through a cable, carried in the 
body of the torpedo and paid out as it runs. Thus the line 
does not require to be dragged a long, and forms no 
hinderance, either to the speed or the manipulation of  the 
projectile_ The course is followed by means  of  two small 
sight rods, which project above the surface of 
the water, and can be seen for a mile or so by 
aid of a good glass. These are the only parts 
of the apparatus that are v isible when the 
torpedo is in m otion. At rest it projects 
about an inch above the surface, but im me
diately it starts it buries itself completely, 
and if the sight rods be lost it js difficult to 
again find them. At n i gllt the rods carry 
lamps that direct the light backward , and 
are invisible to the enemy. The torpedo ex
perimented upon is not of  the latest pattern ; 
it is a cigar sbaped boat 26 feet long, and 24 
inches in diameter at the largest part, and 
weighs when fully prepared for action, with 
90 pounds of dynamite. one and a half tons. 
In the more recent examples the speed has 
been increased to 12Yz knots, and the dis
turbance of the water lessen ed by tbe use of 
twin propellers, while  the change of explo
sive has been augmented

'
to 150 pounds. 

'eitutifle !mtricau. 
NEW BAGHOLDER. 

A convenient and inexpensive device for holding bags 
while being filled and for moving them about is shown in 
the engraving. The holder may be used separately or ap
plied to the truck, or it may be at tacbed to platform scales 
so that the bag can be filled and weighed at the same time. 
It can be readily attached and detached, and while it saves 
the labor and wages of one man it does the work better. 

It is maae entirely of wrought iron and is very light and 
readily managed. It is manufactured in various sizes to 
adapt it to bags in ordinary use. It is adjustable up and 
down on its support, and the hoop to which the bags are 
applied adapts itself to bags of various sizes. The con
struction will lJe readily understood by reference to the en
graving. All thrashermen, millers, warebousemen, farmers, 

BAG HOLDER AND ' BAG WAGON. 

and others who bave use for an article of this class will ap
preciat e its advantages at a glance. 

Further information in regard to this useful invention 
may be obtained by addressing the manufacturer, Mr. C. 
F. Dinkle, Carli sle ,  Pa. 

NEW FIREPROOF FLOOR AND CEILING. 
The frequent reeurrence of disastrous fires in which scores 

and often hundreds of lives are sacrificed to improper con
struction and inflammable building material, d emands the 
universal adoption of fireproof construction wherever there 
is the slightest question as to the safety of occu pants. 

Wall s  of brick, iron, or ston e, beams of iron, and floors 
and ceilings of incombustible material are the usual elements 
of fireproof construction. While the walls and tbe beams 
are much the same in all fireproof structures, the fill ing  be
tween the beams differs. We give an engraving of one of  
the latest and best. forms of filling, which consiBts of  but-

1 .  

3 ,  

of scaffold or stages of any kind, tbus greatly cheapening 

the construction.  A pair of · buttresses aud a pair of struts 

with the key are placed, then other buttresses are placed on 

the beams, and another pair of struts placed in position with 

their ends resti ng  on the buttress and on th� rebate and key 

projecting from the first pair of struts, the buttre�ses being 

arranged to break joints with tile  struts. Another pair of but 

tresses is now inserted, then another pair of struts placed, and 

so on. This filling adjusts itself automatically to its bearings, 

and is strong and well calculated to perfectly Insulate one 

floor from the effects of heat in anotber. To make the filling 

as light as possible without impairing its strength, It is aper
tured lengthwise. This device is the invention of Mr. An

drew J. CamI?bell, of 552 to 558 W., 33d St. , New York city. 
.. 4 . ' .-

Pure Bred, Thoroughbred, and Full Blood in Stock 

Kall!illlg. 

The three principal de,ignations of.stock are : 1, pure bred ; 
2, thoroughbred ; and 3, full blood. 

1. A pure bred animal is one descended from a pure or 
original race without intermixture of other hlood. The 
Devons are a pure race of cattle. The wild cattle of Chil
l i ngbam may be called a pure race. The buffalo is a purc 
race. The true Arabian horse is a pure race. Wild animals 
are pure races. 

2. A thoroughbred is an animal originally of mixed line
age, but which has been interbred so long without recoUl'se 
to foreign sources that the progeny comes true, or nearly 
true, to the type established. TIle Sbort-horns and Here , 
fords among cattle and the racers among horses arising from 
a mixed lineage are thorougbbreds. 'l'bat tbey have not yet 
ceased the endeavor to improve these · breeds, through the 
careful selection of sires and dams, always carefnlly withil l  
the l i ne of the oldest and well defined blood of tbe varieties 
from which they originally sprang, is proof that breeders do 
not believe that their ultimate excellence bas been reached. 

3. The term full blood indicates neither purity of blood 
nor tborough breeding, except relatively_ An animal of tbe 
commfJn blood of a country may be bred indefinitely to a 
pure blood, and yet never reach pndty. Tbe first cross 
would be one-half blood ; tbe second cross, three'quarters 
blood ; the tbird cross, seven-eigbths blood ; the fourth cross, 
fifteen-sixteenths ; the fifth, thirty-tbree thirty-fourths of  the 
pure or tbe thoroughbred blood, if n6ne other has been used 
in the cross. Yet the resulting progeny would always con
tain a fraction of the original or pure blood. Yet often sevcn 
eightbs, and especially those fifteen-sixteenths bred, show the 
characteristics to so great a degree that none but experts 
can distinguish from outward observation between' the full 
blood and the pure or thoroughbred type. Hence seven
eightbs or ·fifteen�sixteenths b

O
red animals are by courtesy 

sometimes called full hloods. 
A grade is an animal contai ning some purc or thorough · 

bred blood. A seven -eigbths grade is sometimes called a 
high grade. -Prairie Farmer. 

... � .  , .. 
Ho"W the Pictures in the Louvre are ()leaned. 

A correspondent of the Philadelphia Evening Bulletin h as 
taken the pains to find out how the galleries and the pictures 
in the Louvre are kept clean. On Mondays tbe palace is 
closed ; it is then that the weekly cleaning takes place.  
Tbe first thing donc is to cover the floor w i th damp saw
dust to the depth of an inch or so. Oak sawdust is used for 

tbe boards, and elm dust for tbe m arhles. 
This is al lowed to remain some time and is 

Engineering says that the results of the trial 
were so satisfactory that a contract was pre
pared between the Ottoman government and 

CAMPBELL'S FIREPROOF FLOOR AND CEILING. 

then removed, and with it goes every particle 
of dust or dirt which may bave adhered to 
the floor. Then the men buckle on to their 
feet large stiff brushes, and, armed w ith a 
stout stick, to oue end of which is fastened 
a great piece of  prepared beeswax, they first 
rub the floor with wax, then skate over it 
with their brushes, and fi nally give it the 
finishing polish with a great woolen <.:loth 
made expressly for th is  purpose. The same 
cloth is passed daily over the floor before 
tbe opening of the museum, whicil is all 
that is  required until the following Monday. 
In this way no dust arises, and the pictures 
need rarely to be cleaned . When this be
comes necessary, which happens about once 
in foul' or five years, the museum is closed 
for several days. No one is allowed to 
touch a picture unless the " Conservateur d u  
Musee " b e  present. The pictures are taken 
down,  and it is the .. Conservateur " him
self  who placE,ls a thick sheet of clean wad

Messrs Lay and Nordenfelt. At the last moment, how
ever, this fell through, owing to the request of the Un ited 
8tates minister that no decision should be come to until the 
Berdan torpedo could be tried also. It i� �laimed for this 
latter that it will break through the steel wire netting that 
is used in the English navy, and which is believed b�th 
here and in Turkey to offer a good defence to both the 
Whitehead and the Lay torpedo. 

• . • J "  
ACCORDING to the JO'11rnul des Fabricants de Sucre, the 

production of beet root sugar in Europe this year amounts 
to 1 ,920, 000 tons, an increase of 1 37, 500 tons over last 
year. Germany is still the greatest producer, heading the 
lIst with 675,000 tons ;  Austrian-Hungary ranks next with 
450,000 tons ; France third, with 410,000 tons ; Polish Russia 
fourth, 275,000 tons. 

tresses planted against the beams resting on the lower 
flanges and extending partly across the lower edge of the 
beam, aud struts whicb with a central or key piece form a 
toggle arch between the beams. The engraving shows three 
forms of this filling. In Fig. 1 the struts are flat, with 
rounded ends fitting, in corresponding bearings in tbe but
tresses and in the key piece. The device shown in Fig. 2 
is nearly the @ame, the only difference being the horizontal 
face on the under surface of the arch.  Fig. 3 shows an 
arch in which the key is dispensed witb, the struts abutting 
in the middle. 

The floor is laid on strips placed on the struts or buttress 
blocks and key, and the spaces between its strips and above 
the struts are :filled with concrete. The under face of the 
arch is finished in any desirable way. The great advantage 
of this system is that the arch can be placed without the use 

ding over the painting', pressing it down gently i n  such a 
way that every particle of dust adheres to the w adding. 
After this is done, a thin coat of oil or some mixture w hich 
replaces it is' rubbed on, and the picture is not again 
touched until the next general house clean i ng. 

-----_ ...... H ........... _-------
An Extensive Irrigating Project. 

There has just been opened in the PUllj'tb, India, the 
Sirbind Canal, one of the greatest works of the kind in the 
world. The canal is over 500 miles long, with subsidiary 
channels measuring some 2,0; )0 miles more. The canal is 
designed to irrigate an area of over 1, 200 square miles. It 
is fed by the Sutlf'j River, and great and numerous engi
neering difficulties were overcome in its construction. 
Three-quarters of a million acres will be brougbt under 
cultivation by means of this gigantic work. 
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EallY Deception 01" the Senllell. 

The ease with which persons fall under hallucinations of 
special sense is i l lustrated as follows by M. Yung (in a recent 
communication to the Helvetic Society of Sciences) : The 
operator places eight cards on a table, in positions corre
sponding to forehead , eyes, ears, nose, mouth , aud chin ; he 
pretends to . .  magnetize " them, and also some person in the 
com pany, and then goes out, while the magnetized person is 
required to touch any one card. The operator, having re
turned, notes the action of a confederate, who scratches a 
part o f  his head corresponding to the card touched. Then 
he com mences an inn ocent comedy, passing .his hand care· 
fully over the cards, and on reaching the touched card, 
seeming to experience a strong shock. The observers are 
surprispd, of course. One of them is asked' to go out and 
repeat the experiment. It is assumed that a certain card has 
been touched . Passing his hand over the cards, he indicates, 
in nine cases out of ten (M. Yung says), a particular card as 
giving him a shock, and if the company be instructed to sup
port his idea of that being the " correct card , "  he is con
firmed in his illusion, w hich may be successfully repeated. 
Of 85 persons tried, M. Yung found only 9 who refused to 
ind icate a card, not having experienced any sensation ; 53 
said they had exactly the sensation ann ounced, and 23 de
scribed some different sensation. 

• • • • • 
NOVEL TELLURIAN. 

We give an engraving of a very simple instrument for 
illustrating the causes of day and night and· of the seasons, 
which is free from defects common to tellurians generally. 
As teJ lurians are made, ordinarily, the earth is represen ted 
as moving in an orbit the plane of which is at right angles 
to the sun's axis. Consequently the earth has to be tipped 
or tilted toward and away from the sun in order to show the 
changes of the seasons. In this improved instrument this 
difficulty is avoided by causing the e arth to move in an 
orbit the plane of which is at an angle of t wenty-three and 
one-half  degrees to the axis of the sun, which is about the 
angle that the " equator " and the " ecliptic " make with 
each other, the gl obe which represents the earth being sus
pended at a point that corresponds with the north pole, and 
depends upon its gravity for keeping its axis vertical or 
parallel with that of Lhe sun du ri 19 i ts  entire revolution 
arollnd the sun. By this mode of suspension and by the 
inclination of the plane of the earth's orbit, no manipUla
tion to tip or tilt the earth in different directions in order 
to show the changes of the seasons is necessary, and the 
globe representing the earth may be readily turned on its 
own axis to indicate its diurnal motion . 

Thus the figure in the engraving: indicates, on its right 
hand side, the rays of light as. falling twenty-three and onc
half degrees beyond the north pole or point of the eartb's 
!!uspension. This represents the position of the earth in 
summer. On the other hand, when , by the motion of the 
earth in its orbit, the rotating arm , with its suspended globe, 
reaches the position indicated by dotted lines at the left 
hand of th'"e figu ;'e in the drawing, the rays of l ight as fall

Ing on the earth wiIJ jndicate summer in the soulhern hem i
�phere. In this way, as the arm carrying the suspended 
earth is revol ved ,  the light will fall upon the earth in such 

SPICER'S TELLURIAN, 

manner as to show t h e  different seltsons and their interme
diate changes. 

Of course, in an instru ment of this simple construction all 
the natural or true couditions of the earth and sun rela
tively to each other are n ot sho�'n ,  and the earth should be 
made to move in an elliptic in�tead o f  a ch:cular orbit ; nor 
is there any special provision for rot ati ng the earth on its 
own axis three hundred and s ixty-five times and a fraction 
each revolution it makes around the sun ; but the manner 
in which the earth is carried admits of its being turned at 
intervals to illu:;trate its diurnal motion !lnd the changes of 
day and night, as the rays of the sun fall upon a constant 
varying half of its Flurface, leaving its varying remaining 
half in the shade. 

This simple scientific instrument has been patented by 
Mr. Jeremiah Spicer, of Taylor's Island, Md. 

J titutifit �tutritan. 
IlU'ROVED . WRENCH. 

The engraving represents a very simple, strong, and in
expensive monkey wrench recently patented by Mr. W. A. 
Bradford, of Goshen, Ind. It is composed of but three 
parts : the main jaw having a squared shank rounded at the 
end ; a movable jaw having a squared bearing fitted to 
the shank of the main ja w, and provided with a split screw a 
portion of which lies on each side of the shank of the mai n 
jaw ; and a handle fitted to the rounded par.t of the shank of 
the main · jaw, and provided with a nut that engages the 
screw of the movable jaw. By turning the handle  the 
movable jaw is moved quickly out or in, and may be clamped 
tightly on a nut, so as to hold it with a vise like grip i f  de� 
sirable. 

1 .  

BRADFORD'S WRENCH. 

The simplicity of this wrench, the facility with which it 
may be ma l lufactured, the .quickness and conveniellce of its 
adj ustment , as well as strength and durability, wi l l  recom
mend it to both manufacturers and users. 

Further information in regard to this inven tion may be 
obtained by addressing the inveutor as above. 

.. • • 1 .. 
,.,he Harvesting 01" Ice. 

The season has again come round when large quantities of 
ice are collected and stnred with a view to its being used 
during the summer months in  connection with oU I' food sup
plies. Some of it is actually mixed with foods and drinks, 
m ore still is brought into close contact witb such articles of 
diet as fish, poultry, butcher's.meat, etc. , in order that it may 
act as a preservative. Unfortunately, however, but l i ttle re
gard is had to the sobrces whence the  supply is derived, and 
after every frost carts laden with ice wh ich has been c011ected 
from the surface of ponds, canals, and streams which would 
be studiously avoided as water supplies, may be seen pass
ing  along our streets to the shops of tradesmen deal i ng in 
articles of food and drink. That the use of such ice for the 
purposes to w hich it is put is not without risk has been shown 
both in this country, says the London Lancet, an d more es
pecially in America, where, in the warm weather, ice enters 
largely into the l ist of table requisites ; indeed, it has been 
further proved that ice has acted as the vehicle of disease 
germs capable of conveying enteric and scarlet fever, and its 
use h as also been associated with conditions of ill health 
which have much resembled these an d other specific fevers. 
The carelessness which has obtained in selecting sources for 
the collecti on and storage of ice has been largely due to the 
fact that there is a very general opinion that in the act of 
crystallization water practically rids itself of all its injurious 
quali ties, however offensive it may be in its liquid state, and 
acting on this view, it is n otorious· that ice for domestic use 
has been , and still is, collected from streams receiving 'sew
age, ponds that are offensive in summer time with decom
posing vegetable gro wth, and similar iources. 

There is alw a sufficien t amount  of truth. in the general 
opinion as to the process by which n oxious and foreign mat
ters are eliminated from water during the act of freezing to 
le!ld to some lack of caution on the part of the uneducated, 
but recent experieuce has clearly shown that the process of 
purification is only a partial one. In connection with this 
subject, t.he Lancet copies from Dr. Wight's " First Annual 
Report to the Board o f  Health of Detroit, " which includes a 
copious reference to certain recent experiments by Mr. C. P. 
Pengra, an analytical cliemist. In the first instance, urea, 
as a representat ive of the crystalloids, was mingled with 
water, which was then frozen ; and it was found that whereas 
1 00 cubic centi meters contained 0 '83 gramme before freezing, 
they still retained 0 '50 gramme when in the form of ice. 
Very similar result s followed in experi ments made with urea 
as found in urine, and with other substances, such as grape 
sugar. 

The next experiment was with the colloids ; albumen, both 
from the egg and from a case of albuminuria, being taken as 
a sample, and it  was shown that the amount retained in the 
frozen mass was greatest at its under and least at its upper 
surface. Thus 50 cubic centimeters from the lower third 
contai ned 6 '87 grammes, the same quantity from the middle 

5 1  
and upper thirds containing 4'19 grammes and 3'0 grammes 
respectively. 

Other experiments with the same material showed that the 
purification which did take place amounted to about twenty 
per cent of the total admixture. The results would, doubt
less, vary according to such circumstances as the rapidity of 
freezing, but since in all the instances recorded the speci
mens were frollen. naturally, they amply suffice to show, as 
the author contends, that pure ice can only be procured from 
water free from impurities, and that ice for domestic pur
poses should never be collected from ponds or streams which 
contain an imal or vegetable refuse or stagnant and muddy 
contents. 

Station Bulldlng on the C. P. Rallroad. 

When the building superintendent of the Canadian Pacific 
commenced the work of erecting stations on July 1, the 
track layers were IlvE!!- 100 miles in advance of  him,  but at 
the close of the year the last station will be built at the end 
of  the track . Duriug the season he has constructed twelve 
stations, tw elve section houses, eleven permanent water 
tanks, and nixteen temporary ones. He has had a force of 
250 men in hi� employ, and his pay roll has amounted to 
$16,000 per month. His plan of operations has been similar 
to t.hat employed in track laying. One gang of men would 
be detailed to erect the frame of a station house, and then 
sent on to the next point, while their places would be filled 
by the next carpenters, roofing in the buildblg, putting in 
the floors, etc. , who would in turn be superseded by the 
joiners and plasterers. This course was followed through
out the season, ·fonr or five buildings being in process of con
struction at the smne time, thus avoiding delay. 

.. ' . 1 . 
IMPROVEMENT IN PARASOLS AND UMBRELLAS. 

The great item of expense in parasols aud umbre l las is 
the frame, and, as every one knows, a good frame al ways out
lasts the cover. For this and anot.her reason to which we 
shall refer, it is desirable to have the cover of an umbrella 
removable. The engraving shows an improvement in um
brellas which accomplishes this very desirable end. 

The r ibs of this umbrel la are of U- form in cross section, 
except at the points when they are round. 

Fig. 1 show s  the invention complete ; Fig. 2 shows the 
method of fastening the cover to the ribs ; and Fig. 3 shows 
the notch plate in which the upper end of the ribs are se
cured ;  Figs. 4 and 5 show the fasten ing rings and the ties. 
Fig. 6 is a sectional view of the cover, rib, and tie, show
ing the fastening at the middle of the rib. Fig. 7 is a trans
verse section through the end of the rib at the low er edge of 
the cover, and Fig. 8 shows a modification o C  this fasten
ing. 

One of the interchangeable covers adapted to fit a single 
frame is slipped over the top of the stick of the frame, the 
aperture in the cover passing over the end of the stick being 
re-enforced w ith a ring of leather. This ring fits down upon 
the notch plate and is held in place by means of a rubber 
ring, which is sp rung into place and confined under a me
tallic collar upon the stick, so as to bear firmly upon th( 
ring of the cover, as shown in Fig. 2 in the· engravi ng. The 
ring of the cover it kept from turning upon the handle by 

LOCKLING'S IMPB.OVED UlIBRELLA. 

means of short points projecting up from t.he notch plate. 

When the cover is thus secured upon the stick, it is secured 
to the ribs either by means of cad strings or of split rings 

sewed to its under side to spring into eyes or loops upon the 
ribs, about midway of their length and at the ends tht!reof. 

A lady provided with one of these .umbreIlM� w ill he able 
to have at a small expense a cover correspondin� with each 
cha nge of suit. The time required to make the ch ange of 
covers is very little. The importance o f  this improvement 
will be appreciated by such as are obliged to purchase ex
pensive parasols for each style or color of dress, and also by 
those who are accustomed to throw away sound frames when 
the cover is spoiled. 

This Invention has been patented in this and foreign 
countries by Mr. Theodore D. Lockling, of Panama, Uoited 
States of Colombia. 
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VEGETABLE COLORING MATTERS. I this most useful institution is such that the visitor can n ot Tl1e Nutritive Pr.op��- - "", of' Rice. 

BY l'ROFESSOB AUGUST VOGEL. I only see the origin of each specimen , but also trace its in- The increase in the consumptioll of rice has lately attracted 
There Is nothing real about colors ; they are n ot actual dustrial value to the end ; and for this purpose his inquiries the attention of . several men of science in Germany, and 

�ubstauces, but merely states or con d itions of matter that i are facilitated by an informat ion' bureau, where a l l  facts among olher investigations, accordin� to t�e Lancet, an at· 
produce certain impressions in our eyes. They are due to I can be obtained respecting the character, uses, and cost of t�mpt bas .been �ade b� Professor V:0 1 t  to. dI scover the. rei  a
the different ways i n  wbich light is decomposed by differ- !  each sample. In this same office are plans and specifica. ) t!ve capacIty w illch. varIOus forms of nou I'lshment possess of 
ent substa n ces some rays being reflected or thro wn back t tions of all public contrac ts and i mprovements, and attached being Incorporated lUto the system. He has dra w n  Up the 
fro m the sllrf�ce of a body, others iJeing retllined or ab- I to it is  a l ibrary replete with technological w orks, cata· follow ing table. of the per.centage which remains in t he body, 
Korbed by it. For example, we say that a thing is blue when logues of foreign museums, journals of  man nfacture and and of that w inch leaves It : 
its surface absorbs all other rays of ligbt, reflecting .oll ly commerce, and all the literature of trade and labor. While 

Percentage P�f.r����e 
the bl ue ones 10 our e.yes . . It frequen tly happens tbat pe�- I spec�mens of . for�ign � anufactnres are lar�ely ex�ibited, incorporated. not ootained. 
sons are una1)le to distmgUlsh one color from another ; th IS I speCIal attentIOn IS paid to tiJose raw materIals which ap- Meat . .  " . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sl6'7 8'8 

is certainly tbe hest proof that colors are not suiJstantial, pear to be capable of being utilized by the Belgian indus- Rice . .  . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . •• • • . .. 96 1 S'9 
but merely ch ildren of the ligh t, or as Goethe expresses it, trial establishments. A feature of considerable interest is Eggs . . . .  . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  94'S 5'2 

White bread . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94'4 5'6 " facts of light. " I the packing and fin ish ing room, in w hich the fi nest exam- Maize . . . . . . . . . . . . . . .. . . . . . . . .. .. . . . . . . . . . . . .  98'8 6'7 
Nevertheless, alt hough colors are not real entities, i t  is pIes will be shown of packing, labeli ng, and general pre- Potatoes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . . . 90·7 9 8  

undeniable t hat they exert a certain influence upon man- I paring for the mark ets, for there is no doubt t h at the out- Milk . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  88'9 11'1 
kind ; they make their presence felt Oll ot only on the eye : ward dress of goods is of great importance, and that the Black bread . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  88 5 11 '5 
but on the feelings ; colors have an resthetic, a moral, and a '  general style  of Continen tal packin g  is awkward and un- According to these results (the 'Bremer Handelsolatt re' 
mental influence. While red light, for example, excites attractive. The museum will be continually fed with llew marks), meat and rice leave the s m allei't amount of residuum, 
alarm or moves us to activity and bustle, blue ligh t  de- subjects by the Belgian consuls and foreign agents, w h o  and occasion the smallest excessive exertion to the d igestion , 
presses us with a melancilOly quiet and promotes si�ence. are enjoined to collect all kinds of material, pattern s, dress, and, in fact, introduce the m inim�m quan tity of ballast i n to 

A glance at the bright w orld of flowers reveals a most : etc. ,  which may serve for comparison, instruction,  01' imi- the human frame. D r. K�nig. of :MllnS�{;l', considers that 
won derful variety of vegetable colors. 'rhe scale of colors I tation. The public have the run of the museum daily, the fact of large masses of pop ulation livi n g  on rice is easily 
exhibited by substances o f  the mineral kingdom seems in- except Sunday, from 9: 30 iiI the morning to 4 in the after- accounted for ; and i n  summing up the info rmation collec l ed 
significant in comparison w it h  the bril l iant variety of colors noon, without payment, while to all bona :fide inquirers in· upon the suiJject, Professor Voit remarKs that potat.oes, wben 
spread lavishly be fore us by n ature in the vegetable king- formation is freely and gratuitously given by the informa- consumed in excessive quan tity, fail t o  ll ourisb tbe fra m e  
dom. tion bureau. effectively, make the blood watery, and ren der the m u scles 

Of all vegetable pigments the green of the leaf (chlorophyl) : .. • • , .. weak. Apart fmm the subject dealt with in Ihe table dra w n  
possesses the greatest i n terest for us, because i t  is the most up by Professor Voit, the question of the rc(ative nutritive 
w idely disseminated in the vegetable kingdom, and because, I The Testing 01' Mixed Tissues. value of rice and potatoes has heen investigated by D r. 
as we very well kno w .  it bears a very intimate relation to the · MI'. Henri Danzer has recently submitted to the. Society I K�nig, who is of opi nion that if similar quantities .of both 
l ife and growth of al l green plants. Even a superficial con- of Industrilll Arts of Lyons, France, a method of analyzing llrticles are com pared, the former possesses four times the 
sideration of chlorophyl diwloses much that is wonderful , mixed tissues, which he claims to' be very positive in its value of the latter in really n utriti v e  properties. It is also 
and striking. Plan t s  that. gro w in the dark are not green , j resnlts . remarked that t h e  i ntrodu ction of nee as a suiJstitute for 
we k now, but of a light yellow colo r ;  under these circum- ' He says : It is w ell kno w n that textile materials are class- potatoes is facil itated by the fact that no �uch variation takes 
stances the formation of  the green pigment is, as a rule, en- ' itied in two great di visions : i place in its quality as is tpe case witb the potato, which is 
tirely suspended. From this it would seem that the produc- j 1 .-Vegetable Textiles. liable to be materfally influenced by the effects of unfavor· 
t ion of chlorophyl depends upo n  the action of light, or IS, at I 2. -Animal Textiles. able weather. 
least, very i n t imately related thereto. And yet, if the 1 This disttnction of origin enables us to detect in any tissue 
chl orophyl is removed from the plant by arlY solvent, as alco- the pure vegetable or pure animal fibers, or if the t w o  he 
hoi, ethel', or the like, it is rapidly bleached and destroyed mixed. To this end noth i n g  more need be done than to 
by the 'action of light. 'l'bis  pigmellt ,  although formed by ravel any n umber of threads of the tissue and burn them in 
the action of light-this child of the light"":can llot bear ex any flame. . posure to the light ; it i� a very fugitive color. I Threads of animal origi n ,  such as w ool, goat hair, al-

It is a very i nteresting fact, and worthy of notice, that in paca, silk, etc. , form a spongy, swelling coal, which m llkes 
tlIe con i ferre the germi nating plant is green,  althongh the combustion difficult, leaving, relatively, an abnndance of 
light lIlay iJe completely excluded, 'and the germination have ashes. 
taken place in absolute d arkness. It w as first noticed that Vegetable fibers, such as cotton. flax, hemp, etc. , on the 
th(' germs o f  the fir, pine, etc. , produced this green pigment contrary, burn with a bright flame without appreciable 
when l ight was entirely aiJsen t, in tbe deepest darknes�, or residuum and almost without smelL 
w ben covered w ith earth.  My own experimen ts have sho w n . Anothe r  method consists of boil ing for some time a mere 
that pIalltS raised from seed.s of the fir in moist sawdust, . fragment of tissue to be examined in ni tric acid. Under 
where the light was entirely excluded, exhibited a decided . the influence of the acid, silk will be colored a light yellow, 
chlorophyl production, although the plants were not so ' w ool a dark yellow, while cotton,  flax, hemp, etc . ,  remain 
strong as those grow n  in daylight. . white, w hich can be ascertain ed in one m oment. 

Yet here, too, there is one exception. The larch (Larix This experiment will determine the nature of t.he tissue. If europU!a) is the only conifera that does n ot form green it is desirable to know the proportions of the different com
sprouts in the d llrk. ponent fibers, a piece of the tissue must be carefully washed 

Recen t  chemical invest igations have resulted in gradulllly with soap, to destroy all greasy particles. After a tho. 
supplanting nature in the production of dyestuffs. It is rough waslJin£" the materijtl must be dried . A sample of five 
scarcely a decade yet since m adder red was first made arti- gram mes will be sufficien t  for a complete trial. It is to be 
ficially and suiJstituted for the madder root, while at the placed 'in a bath of canstic soda, and boiled until  the animal 
present day attempts are m ade to retire from aClive Rervice substances are completely dissolved. The con tents of the 
our time-hon ored indigo plant, and to form in large kettles bath must then be poured upon a filter. The lye will 
by tbe ton what was formerly p roduced sparingly in the quiet quickly p ass through, while the undissolved fibers wil l  re
cell. The discovery in 1 868 of aliza r . ne,  the artificial red of main upon tbe filter. A thorough washing in an abundant 
madder, h as rendered the cultivation of this plant unn eces- I supply of clear w ater will purify them from the soda. 
sary, thus releasing large strips of land, especially in France. 'When dried , the loss of weight will d etermine the amount 

In 1 862 tbere were 20,463 hectares (50, 000 acres) of land-in of animal matter. 
,. t e l . F rance alone devoted to the cultivation of madder, w h ich 

have since been restored to grain raising, and th us acqu ired 
a. great intere�t for agriculturists. The successful prepara A Butterfty Larva Injurious to Pine Trees. 

tion of artificial dyestuffs has been chiefly due to German In the course of some remarks recently made by Dr. H. A. 
chemists, as bas been clearly show n  by my highly est6emed , Hllgen before the Entomological Society of Ontario, at its 
friend, W. Von Miller, i ll his excel lent work entitled " Old I meeting in Montreal , he gave an intercsting statement of the 
and New Dyes. " So, too, the technical preparation of arti- I injury of Pieris menapia to pine forests in Washington Ter
ticial pigments is a specific German industry. : dtory, and particularly in Col ville valley, t w elve m iles from 

ill it  not snrprising that the English, who excel all other I Spokan. 
n ations in their manufact ures, should be ou tdone by the i The caterpillar, found i n  all stages, destroy s mostly the 
Germans in such an im portant branch of industry ? Is it not I yellow pine, but in some rare cases tamarack. The eggs are 
a remarkal>le phenomenon that this pract ical, independent of the usual Pieris form, and are laid in a series of a dozen or 
people ,  w ho are too p roud to praise foreign virtues, should . two in a straight liue on the· leaves. The caterpillar eats all 
se�d tbei r ex verts to Germany to �btain a knowle�ge of arti- i the leaves except th� fascicle at the end.  T�en .all the tips 
ficlal dyes an d  the methods there m use for makmg the m ?  I turn upward, and give to the tree a chandelier hk'} appear
Nay, m ore, the Englisb (th e Americans included) send their ance. The larva comes down from the tree on a thread ,  
tar to  Germany and then buy back the colors made from it I some fifty feet or more. In tiJe midd le of July, n ear Spokan, 
at a high price. The prophetic words of Liebig have been a n umber of old males were found ; higher up in the valley 
fulfilled : ' , We believe that on the morrow, or the day after, they grew more numerous, in some places many thousands 
the brilliant dyes of madder. or the u seful quinine and mol" being observed on one tree, presenting the appearance o f  
phine, w ill be made o u t  of  coal tar. T h e  most recent  dis- snowflakes in t h e  distance. The larva was found in all 
coveries concerning organic basis permits of our expressing stages and the chrysalides were abundant. 
such a belief without a\lY one's haviug the right to laugh at ' On July 24, females and fresh males abounded . 'I'hey 
us." - Humboldt, DecemlJer, 1882. paired at once, and laid eggs tlIe same day. The destruction 

.. I • • .. � seems to have been great but local ized, and Mr. �. Henshaw 
A Museum Cor Merchant.. I and MI'. H. R. Stretch assisted Dr. Hagen in his observa-

One of the most noteworthy recant additions to the city , tiolls. 
of Brnssels  is the opening of a com m ercial museum under i The species has long been known to differ from the rest 
the contml of I he Minister for Foreign Affairs, the object of its genus in its pine feeding babits, and to be uncom
being the e x h ibition of specimen s  of both raw materials monly numerous, at times, in various'  parts of the Rocl{y 
and' mlitllifactur6i1 of all countries, so that Belgian mer- Mountai n region ; but we have lImer h enrd of such disas
cbants and makers cap practically study the requirement" trous cOl lbequen ccs as those l'eporwd by Dr. Hagen. -AmMi 
and n ecessities or foreign customers. The classification of can Natul·aliBt. 

The Sinking 01' the " Austral." 
An accident which recalls the historic disaster to the Royal 

George of the Briti�h navy, at Spithead, many years ago, oc
curred in Neutral Bay, Port Jackson, n ear Sydney, Austra 
lia, l ast November. 

The Orient steamer Austral had gone to N eutral Bay, 
to take in coal before saillng for England, and on the tnorn· 
ing of the accident had been receiving coal from a; tender 
alongside. Suddenly t he ship listed to starboard, and hpr 
ports being open, the w ater poured in  s o  rapidly that she 
foundered in a few minutes. The hour was en i'ly, a n d  
nearly all t h e  officers and crew (betw een 70 ll n d  80 i n  num
ber) were asleep in their berths. The most of them rushed 
out half clad, and were picked up by boats from nearby ves· 
sels. Two officers and three of tbe crew were drowned. 
The vessel sank in about fi fty feet of water . . 

The disaster is attributed to the clumsy and unscie ntific 
method of coaling p racticed at Sydney. Thour,h favored 
with one of the finest harbors in the world ,  with lmper
abundant space availabl e for wharfage, there are no coaling 
facilities at Sydney for large ocean going steamers. Accord
ingly such vessels proceed to Neutral Bay, and there at 
anchor await the coming of lighters. 

The coal is emptied into the bun kers on one side until the 
vessel l ists ; then the  l igiJters are rem oved to the opposi te 
side of the vessel . This change was not made soon enough 
on the morning of tiJe disasler to the Austral. Nat urally 
there is now a loud call in Sydney for coal docka ufter tbe 
fashion of those in use in this country. 

.. I e  • •  
A Heavy Brain. 

It is well k n o w ll  that, altiJough Dlany di stiuguish('d men 
have had very large brains, these bave been occasionally 
equaled by the iJrains of persons who never displayed 
remarkable intellect. Anotber i llustration of th is  has been 
lately p ublished in the Cincinn ati Lancet, by Dr. HaldErman, 
of Columbu � .  A mulatto llamed Wash ington Napper, aged 
45 years, recently died in  the hospital at that town in con
sequence of purulent in fection due to an abscess of the I h i g h .  
His brain was found t o  weigh 68}4 ounces, n early 5 ounces 
more than the famous bl'llin of Cuvier. His heig ht was six 
feet ; his limbs are said to have be.en ape like in length , his 
head was massive, lips thick, lower jaw prominent,  but  bi s  
forehead large a n d  w e l l  developed. He had been a slave ua· 
til the year lH62, and had never been regarded as particularJ.y 
i ntelligent ; he w as illiterate, but is said to have been re
served, meditative, and economical. 

In dia-rubber Ocean Carriers. 

A subst itute for the time,honored bottle for carrying 
records of disaster at sea is found in a light rubber ball 
two 01' th ree feet in diameter and brightly painted. It is so 
light that it is rapidly carried before the wind, and is so 
conspicuous that i t  can be seen at a long distance. One of 
these couriers, having been thro w n  from a Swedish steamel' 
on her way from London to Gothenburg, was picked u p 
four days afterward on the coast of Schl esw ig, and another 
traveled two hun dred n autical mil es in five days. ,A num
ber of these couriers, evcn if  thrown o verboard in mid
ocean, might bring relief to a disabled steam e r  by can:ying 
word to passing vesse ls  of the prvbable position. of th(,) dia
abled �hip. 
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53 
Vhlorophyl In A.nlinala. p1ace of host, wbile tbe fOl'mei' play tbe . part of tenant 01' Vhrome Yellow. 

� occurrence of the green pigment p�culiar to plants in :guest� Each lives independently of the other, as far as food This process is based upon the solubility of metallic ci-
oertain animals (such as fresh 'water sponges, polypi, worms, :and nutrition are concerned; trates iu alkaline citrates, and particularly in ammonium ci-
etc.)  and its abseu ce from some kinds Of plants (fungi, etc.) 2. Algre and . fungi (lichens). Here the algre are the hosts trate. This property applies not . merely to the metallic 
make it lin possible to m ake use of chl orop hyl as a mark of ' which nourish and sustain the parasitic fungi. The algre are citrates, but to  a number of other salts. Th t,ls, in presence 
distinctiou between where the line may be drawn separating :there first ; the fungi move in upon them, and cannot live of an alkaline citrate baryta i s  not precipitated by sulpbates. 
the animal and vegetable ki ngdoms . •  Dr. R. Brandt has re- independently. nor potassium ferrocyanide by the ferric sal ts .  The insol u 
centIy' pu blished some i mportant i n vestigations upon the 3. Algre and an imals-the " Phytozoa " of Brandt. Here ble chromateI' are all more or less dissolved by ammonium 
chlorophyl of animals. As these expelime n ts 'lead to some the animals are host, the algre the tenants ; but the latter citrate,  and in general more III heat than in the cold. Zinc 
very interesting results, we propose to lay before our sURtain and support the former, receiving from them, at chromate, among otllers, which is little soluble when cold , 
readers a brief notice of these poiuts as given in the German most, nothing but carbonic acid. According to Entz, if dissolves w i t h  great readin ess w hen heated. Lead cllrQmate,  
HUrrWoldt ,' they are too abundant i n  the infusoria, they are crow ded in- on the other han j ,  is dissol ved w ith much more difIlcultv. 

That the green pigment in animals is real chlorophyl had ward and digested ; they pay their rent with t lleir lives. On submitting to the action of steam a color composed �f 
al ready been proven. Thus Max Scll ultze proved it chemi- .. I . '  .. lead citrate, ammonium citrate, and zinc chromate, a lead 
cally, while Borby and Lancaster found that the spectro- The New Monitor. chromate yellow is obtained almost as solid as that produced 
scopic reactions (absorption bands) of animal and vegetable The navy department appears to be well pleased with the by dyeing. By the action of steam the lead citrate and zinc 
chlorophyl' were the same, and Geddes found that the green behav�or of the lately launched monitor Miantonomoh w hile chromate dissol ve in the ammonium citrate, and give by 
substance in some sea ani mals decomposed carbonic ac i d  on her trial trip from Philadelphia to Washington. It is ra- double decomposition zinc ci trate anu lead chromate, which 
and liberated oxygen in sunlight. The corpuscles that ported that while in the Chesapeake Bay (lhe m ade ten and one is fixed upon the fiber. The author exhibited a swatch 
contain the green chlol'Ophyl are not parts of vegetables half knots per hour, which is sai d to be equal to the. highest which had been soaped at a boil for half an hour. It may 
whi ch have been absorbed by . the animal ; they are all of speed ever reached by the best iron-clad of her class. There are be foreseen that solid brreens may be obtained by adding to 
nearly the same size and shape ; they are alway!! found within t w o  other monitors of the class of tlle Miantono moh, exactly the color alizarin b1ue.-M. Jaquet. 
the animal in considerable quanti ty, never outside of it. alike, w hich up to the present time have been considered the -__ >+01 .... ,-01 .. _-----

They never eibibit any con siderable change during di- best that have been launched. They are the Solimoes and the Russian Teeth . 

gestion ; no decrease of green particles takes place in iso- Javary, built at Bordeaux, Fran ce, for the Brazil ian Govern· From a recent examination by 01'. Franziu s of the teeth 
lated chlorophyl.bearing infusoria, which must be tlle case ment. 'fhe Solimoes was launched in 1875, and the Javary of 650 soldiers in Russia, it appeared that 258, or nearly 40 
if they were the resul t  of digestion . In large trumpet· in 1881.  They are of 3,700 tons displacement, the Miantono- per cent, had dental caries. He fi n d s  that of aU ·the teeth, 
shaped infusoria the green granules lie just under the skin moh being 3,800 tons. Their length of beam and draught mea- the thud molar is most often affected ; such cases maki ng up 
ol"ximi, and not in the inner part where digestion takes s urements are the same as in the case of the American moni- one-balf of all tlle cases. TlIe teeth are affected in a certain 
piaoo. There are two possible suppositions. Eith e r  the tor, and like her they are double turreted and low freeboard successive order : first, the lower third molar is attacked , 
chlorophyl particle8 are in tegral constituents of the animal shi p&. The Solimoes, on a trial trip in September. 1881, in then the upper, then the lower fourth m olar. and so on. Thc 
organisms in question, or else they are n ot, and only play Brazil, j ust outside c� R;;::, developed with half revolution s' i ncisors and the canine teeth of the lower jaw stand last in  
the part of parasites or messmates. The latter seems to be of the screw a maximum speed . of  ten and a half  kn ots, the the l ine .  The durability of the upper teeth stands to that of 
correct, for nearly al l  the animals in question h a ve been same as the Miantonomoh. It  is  hel d as to the credit of the t h e  lower as  three to two. The teeth in persona of fair com
observed without this green pigment, aud the latter cann ot Americau m onitor that, though her screws are smaller than plexion and hair are less durable than in those of dark rom .  
b e  formed without l ight, which is kn owlI t o  b e  the case with intended, yet she made this speed smoothly a n d .  without diffi · plexi on a n d  h air (40 to 3 7  per cent). Stature h a s  a m anifest 

" plants too, excepting fungi. culty" with all weights aboard and floating down to the load influence on the durability of the teeth, w h ich inel 'eases w il l !  
'Peculiar yellow cells have been observed i n  the radiolaria line. I t  i s  claimed also t,hat . the frames o f  the Miantonomoh decrease of height, and 'lYice ver8a·. (Dr. Franziu8 seeks a n  ex

and actinea, the  parasitic nature of which bas been pro ved are stronger for ramming than those of any monitor ot her planation of this curious fact in a less perfect outer circulu
by Cienkowsky, Hartwig, and Brandt beyond a doubt. In class constructed u p to the present time. r:rhe officials of the tion in tall men than in short men . )  The right teeth show 
tlleir occurrence and behavior t hey have m uch resemblance department profess to be very much pleased w ith bel' i n evel'Y a greater vitality than the left. The conditions of the 
to the green .granul�s under discus!:'ion . · . Haeckel and others respect, and predict , that when properiy armed and finished soldier's life do not show any harmful influence on the state 
had already show n  that those yellow substances were . t rue she w ill be a ble to cope with any vessel of her size afloat. of the teeth. 
cells; .. . . I .. - ----

Brandt has now proved that the green substances in ani- Proteetlon acalnst Lightning. 

inals are of a cellular nature. The true chlorophyl granules The Pic du Midi Observa t ory, recently establi shed in the 
i n  plan ts are morphologically and physiologically dependent Pyrenees, is of necessity greatly exposed to th imrlerstorms. 
parts of the cells ; they have, no cell nucleus n ol'" cellular In eon sequence, considerable care has beeu taken to protect 
membrane, .and if iilolated soon swell up and are destroyed. it against the effects of lightning. 'I'wo ljghtning con
Now Brandt h as shown that the green granules in ani mals ' ductors aibout 8 feet high have been fixed at the two ends of 
hydra, infusoria, plan aria; 61c.) !llways cQlltain some hya- the house, and connected together by an i ron armature, as 

l ine protoplasm, in which a trlle cel lular nucleus can be de- also witb all the iron work of the building, and with thistle 
tected by t h e  IIsual tes t s ;  in this  protoplasm there is fre- headed metallic . spikes having six points at the angles of 
quently a .starch gran ule, evidently a product of the assimi- tbe roof and on the shed. It was found advantageous to  

lation of the clllorophyl body. make the poin ts truncated cones, instead of sharp .. tlley are 
From thi s  we see that the'  green substance must· be co n- of gold plated copper, witll tin j unctions. These points re o 

sidered as consisting. of true cells, and as indepen dent organ�. main i n tact, w ll i le sharp ones are damaged. The whole sys
isms agreeing morphologically with unicellular .algre. This tem is connected with two other large conductors, 233 feet 
was affirmed of spongillia by NoH as long ago as 1870. apar.t, on two small eminencp.s a l i ttle way from the lIouse, 

From a physiological stand point, Brandt sh o w ed that the and connected by chains, the one with the Lac d 'Ouest, the 
I,rreen substance i n  hydrre. i nfusoria, and spongillia that other with a snowy ravine . .  The arrangement works per· 
h ave been w ounded and torn does n ot die, but remain s  un- fectly ; a h i ssing soulld is often perceptible during thunder 
al tered for weeks, and under the influence of sunshine can storllls ,  and it seems as t hough the storm is  of  diminished 
produce starch cells. inten sity at that point. ' It is said that tlle telegraph clerk at 

G. Kessler sucreeded in causi ng a colorless stentor (S. Bagneres, however, has often to use his  Jiglltning conductor 
caJ1'Ulens) to take up and absorb the green pigment taken to .avoid being struck. The observatory is situate at be
from a green spongill ia, so that it was converted in a few tween 9, 350 and 9,400 feet above the sea (2,877 meters). 
hours into a green stentor. But he did not succeed in con- ... , • , .. 
verting a gray fresh water polyp (Hydra grisea) into a green Reelpe tor Luminous Paint. 

one (Hydra viridi8). For making lummouR paint the follo w ing has been given : 
Brandt  conjectures that both species are identical , but as Take oyster shells and clean them with warm water ; put 

yet he li as no decided grounds for proof. On the other hand , them into the fire for half an hou r ;  at the end of t h at time 
colorless infusoria were changed into green ones by being take them out and let  t hem cool . When quite cool pound 
fed on the green matter from Hydra viridis. them fine, a n d  take away any gray parts, as tbey are of n o  

Brandt gives t o  these green substanceil, considered as one use. Put the powder i n  a crucible witll alternate layers with 
celled algre, the genus n a m e  of " Zoochlorella, " a n d  rlivides flour or sulphur. Put on the lid and cement w ith sand made 
them into two species, conductrw, livin g  in  hydrre, and into a stiff paste with heel' .  When dry,. put over t lle  fire 
parasitica, living in spongillia. and bake for an hour. Wait until quite cold before openi n g  

According to this, chlorophyl should b e  entirely wanti ng t h e  lid . The product ougll t to be w hite. You must separate 
in the animal organism, and only occur in real plants. The all gmy parts, as they are not luminous: Make a sifter in 
same would apply to tlle produ�t of assimilation-namely, the following manner : Take a pot, put a piece of very fine 
starch ; hence the assi milation by animals and fungi o u  the muslin very loosely across i t ,  tie around witll a string, put 
one h and wou l d  be totally unlike t hat in plan t s  O il the other the powder mto the top, and rake about u ntil only the coar�e 
hand. powder remai n s ; open the pot and you w ill find a very small 

The physiological import of these greeD particles is COil - powder. Mix i u to it a thin paint with gum w ater. as two 
sidered by Brandt in another chapter. Their occurrence i n  t hin applicat ions are better than one thick one.  This  will 
tllese t ransparent w ater animals permits of their performing give pai nt that w i l l  remai n luminous fal' i nto the n ight, pro· 
the ·normal functions of chlorophyl, the production of or- vided it is exposed to tlle ligh t during the day. 
ganic matter from water and air, with the evolution o f  --• .....-- - ----
oxygen ,  in thil presence of sunlight. The query then arises, Leg;al Constructio n ot· Patents. 
Do these algre produce only just as much matter as they III the case or Weir VB. the North Ohicago Rolling Mill 
tkemselves require. or do they give some to their hostess ? Company,  Judge Blodgett, of the U uited States Circuit Court, 
Brandt answers this in the affil'mative, for most green ani- Northern District of Illin ois, h eld that a patentee, in reducing 
m als seem to take 110 food at all ; in fact, man.y of them are his patent to practical application , is not held to strictly and 
30 full of green stuff that they have no room for food. entirely follow the mere m echanical device . shown in his 
Green spongillia w e re fresh aud lively after being kept for d rawings, but he may deviate so long as he does n ot violate 
four months in water that was filtered daily. the principle involved in his  patent. 

' In 1876 Geza Entz published some experiments in the In the case of Evans V8. Kelly, same court, Judge Drum-
llun garian language, the results being similar. mond decided that a patent claim must be construed in the 

If further i nvestigations confirm this relation of host and ligh t of the s pecificat i ons, and where the specification s de
guest, wh ich i s  " pry probable, t·he relation of the algre with scribe t,he entire article, parts. of the description CIl'mot be 
otllel' organisms can be claSHed under thrt'e heads. separately considered to show an infl'iugemen t of one of 

1. A.lgre .and phrenogamous plallts, The latter till the �be pal'tS. 

---. _- • I . , ,. 
A Gigautic Shark. 

A formidable shark was lately captured at St. Paul,  in the 
Islan d  of Reunion. The fishermen had o bserved it for some 
time fol lowmg their. boats. It was caught w ith a baited line,  
IQld pulled ash ore by fi fty men , a sl ip-knot having been 
passed r.oun d  the tail. It p roved to be a female shark of the 
species cal l ed OarCl1Jrii],8 p1'ionodon (having saw·like teeth). 
It measured exactly 5 meters (about 16  feet 8 i nches) in 
length, and 3 '60 meters (12 feet) circumference at the middle. 
It was stranded at a point were a man would be beyond his 
depth. Two other small sharks were captured soon after. 
A considerable crowd came , to see the monster, which was 
exhibited 'by the fishermen at 10 centimell a head. M. Lantz, 
director of the museum, was advised of the capture, and has 
preserved the skin and the skeleton. 

... I . ,  .. 
A. Foundry Filled with Poisonous Vapor� 

A singUlar and remarkable occurrence is reported from 
the Reading (Pa.) Hardw are Company. The foundry win
dows w ere tightly closed against the inclemen t  weather with
out" and about ninety men were at w ork. Suddenly a large 
volume of sulphurous gas poured out of the opening in t h e  
cupola and flooded · tbe foundlY. T e n  m e n  became deathly 
sick, ,and dropped to the floor at once. The others com 
mencerl vomiting, and complained of severe pains in the 
stomach and the head. Two were perfectly unconscious, and 
remai ned i n  that condition for some time, having to be taken 
to their lIomes iu carriages. The foundry presented the 
appearan ce of a huge hospital, with men lying in every direc
tion. About seven ty men were affected, and the foundry 
was obliged to suspend operations for som e  days. 

.. I . . .. . 
The Volta Prize. 

The French prize of 50,000 francs i n st ituted by the decree 
of June 11,  1882, in favor of the author of the discovery 
which shall enable electricity to be applied economically in 
one of the following directions : As a sou rce of heat, oi light, 
of chemical action, of mechanical power, as a means o f  the 
transmiss ion of intell igenct', or of the treatment of disease--
will  be a w arded in December, 1 887. The savants. of all 
n ation s will  be admitted to compete up to June 30, 1 887. A 
commiss i on !lominated by the Minister of Public Instruction 
will be charged w i th examining tbe i n vention specified by 
each candidate, and obecognizing whether i t  fulfills the con 
ditio n s  requi red . 

. �.- .. . . � .. 
Estimating the Dam�es t'or Patent IntringemeJlt. 
In the United States Circuit COUlt, District of Connecti

cut, Judge Shipman held, in tbe case of Zane '/)8. ,Peck, for 
infringemen t of a faucet patent, that the measure of damages 
for infringement of it patent is the profits that the plaintiffs 
would have made on the sales .of . the patented article had 
they shpplied the customel'$ to w hom the defendants sold 
such article. In estimating the amount of such profits, the 
cost of. ml),D1,1facture anQ sale $ould be deducted, and on 
sales of  a iarge amount clerk's hire. storage, freight, etc. , 
should be 'considered I!.S pllrt of \iuch cost. 'I'he motion of 
plaintiffs for treble . damages was denied. 
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54 '--- � titutifie �mtricau. 
MAOHINE FOR SHARPENING TWIST DRILLS. wise of cast iron), that contains different important parts of 

One of the most recent invllntions of the hou8e of Heil· the mechanism. It is upon this same table, F, that is 
mann·Ducommun & Stein len, of Paris, is a machine for mounted the carrier that holds the drill to be sharpened. l'hiR 
sharpening the end of twist drills of the American type. This carrier, H, consists of a �ast iron cylinder connected with 
machine gives still another proof of how generally this the horizontal base plate by a support having an elliptical 
American tool has come into use, inasmuch as for one of section. 

. 

the operations which, at first sight, seems one of the simplest, As the d ifferent figures (especially Fig. 2) indicate, the 
the manufacturers have been ied to substitute an apparatus axi s  of the dril l-carrier forms with the plane of the emery 
for the hand of man. whed an angle which corresponds with that which the sharp-

The principal part of the mach ine is a vertical emery ened extremity of the drill is to possess. But its posi tion is 
wheel, which revolves very rapidly, and to which the hod· not absolutely fixed ; for, during the work, it must describe 
zontally arranged bit to  be sharpened presents itself with an a slight angular movement, according to a fixed point  as a 
obliquity correAponding to the conicalness to be obtained . center situated in a line perpendicular to the extremity of 
The sharpening is  effected in two periods-that is to say , the bit. At this point (see Fig. 5) the base plate, H', carries 
after half the conical surface is finished the operation is a socket which traverses the table, F, and holds a bolt, a, on 
arrested in order to give the drm a half turn, so as to com- I which the base plate turns in its angular movement. The 
plete the sharpening. During the Qperation, moreover, and base plate, H' ,  is beveled off at its opposite extrem ity, and 
while the emery wheel is describing a constant plane, the · is adjusted concentrically to the bolt, a, in a piece , b, which 
drill takes on an o�cillatory motion, which correspond� to secures regularity in the motion of the drill-calTier and holds 
about a quarter revolution ; and, finally, the carrier under· it in a vertical direction . 
goes a slight horizontal oscillatory motion, from whence it Independently of this general motion of the carrier, which 
results that the form of the cut is not exactly conical, but has the effect of gi ving the cut a somewhat ogive form in
assumes a shape sJightly l ike that of an ogi ve. stead of that of a regular cone, which it would have were 

We shall now proceed to describe this important tool , the carrier, H, immovable, the bit makes a quarter revolu· 
which is represented in all its details in the accompanying tion during the operation ,  as befol'e stated, so that the emery 
plate. wheel acts at first on half  of the surface to be sharpened, 

Fig. 1 gives a view of the machine, which is partly a per· and then, on ·a h aH revolution of the drill, completes the ope
spective one and partly a longitudinally sectional one on the ration. 

Fig. 3 .  

�--.---------- �. ---------·--·-·-I 

r------ - --- Jq,,_ - - - - - - - - - - -1 

. _ .  __ (-'�=�-�-.=��--�-='='=J._ . _ . _ . 

E'g. lO .  

tube, t ,  on which J.llay be adjusted a rubber tubing for carry
ing off the dust through the draught. set up by the revolving 
wheel. This important' accessory is represented in detail 
and on a larger Rcale in Figs.  9 to 1 1 .  

THE FIRST MOTION O F  T HE  EMERY WHEEL. 
The wheel, A, which is represented in detaU in Fig. 9, has 

a wide opening in its center, and is adjusted on the axle, B, 
by a central screw, }'. This axle, B, which revolves in the 
interior of the sleeve, C, is adapted thereto by a conical bear. 
ing for the purpose of obviating all longitudinal play. This 
adjnstment, in order to produce all  its effect, is finished off 
at the opposite extremity with a conical ring, which has a 
thread on its cylindrical part that carries the pulley, B'. As 
has been seen,  th is sleeve really forms part of a puppet 
moun ted with slides on the support, D, and th is effective 
lIIovement is given it in order to bring about the approach 
of the emery wheel and the drill to be sharpened. SucL move· 
ment is p roduced, as usual, by means of a screw, k, fixed in 
the puppet, C, and traversing nuts conneoted w ith the sup· 
port, D. This movement and the degree of approximation 
are limited by the contact screw, k' (Fig. 1). 

TRANSVERSE MOTION OF THE EMERY WHEEL. 
To properly understand this motion, which is much more 

compUcated than the preceding, and whicL is, moreover , en· 
tirely mechanical, it will be necessary to consult Figs. 1 and 
3, w here i t  will be seen that the support, D, is traversed by 
a screw, D', upon 'Vhich is mounted a spring block that is 
embraced by the forked end of a lever, L, oscillating around 

rig. 5 ,  
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IMPROVED MACHINE FOR SHARPENING TWIST DRILLS. 

l ine 1-2, to allow the mechanism to be seen that is contained 
in the case u pon which the tool is mounted. Fig. 2 shows 
a horizontal p rojection. Fig. 3 is a transver�e section on 
the l ine  3-4. Fig. 4 shows, in section and beneath, and on 
the line 5-7, the case containing the mechanism of the driv· 
ing l!'ear. 

Con formably to the general definition that we have just 
given, the principal tool of the machine is an emery whecl, 
A (Fig. 6). mounted 'on the extremity of an axle, B, that ope
rates like the shaft of a lathe ; but, as this axle has to possess 
the property of an effective longitudinal movement, it is 
mounted in the i nterior of a cast iron sleeve, C. which is ad· 
justen , l ike a carriage support, on a plate, D, upon which it 
is capable of slirl ing and carrying along the emery wheel and 
i ts  entire mechanism. 

-
But, to prevent the emery wheel from always operating 

with the same part o f  its surface, the entire part that we 
have just described is arranged so as to have an automatic 
transverse movement during the action of tLe wheel ; so 
this plate, D, upon which the sleeve is m ounted after the 
manner of a carriage, is adjusted in the same way on the 
support, E, but perpendicularly ; and it is then connected 
with a special mechanism that communicates to the whole 
tha't alternating trallsverfe motion which is required for the 
proper working of the emery wheel. 

'I'he support, E, which serves as a base to this part, is 
fixed upon a cast iron table, F, which covers a case, G (like-

The same mechanism that causes the osci llation of the car· [ its lower extremity as a center. The oscil latory motion of 
riel' also effects the rotary osci llation of the bit, through the this level' is brought about by a cam , 1/, con ta in i n g a screw
following arrangement : shaped groove, into which e nters 'a slide, I, belonging to the 

The cylinder, H, con tains within it a second cyl inder, d, lever. This cam is mounted upon an axle, L', revol ving- in 
which is so a rranged as to receive the bit  and hO" • .  it firmly. brackets, F', cast in It piecC-with  the table, F, and cH rrying 
To the cylinder, d, there is affixed a disk, e,  w ·  jcL is at· likewise a helicoidal wheel, tn. This latter, gearing w i th  ,1 11 
tached to a socket, I, mounted freely on the c linder, H. endless screw, tn', on the axle, K, it resultR that the ftxle, 
This socket, I, is cast in a piece with a toothed sector, which L', is submitted to a con tinuous rotary motion. which, as 
gears with another sector, !', of the same �ize, whose axle regards the  lever, L, becomes an oscillatory motion that is 
revolves in a socket, I, adjusted in the plate, H'.  The axle, transmitted to the support, D, and consequentlr to the 
g, traver,ing the socket, I, carries a pinion , J, which engages emery grinder. 
with a rack, J', fixed under the table, F. ARRANGEMENT OF THE DRILL-CARRIER. 

The machine is actuated simul taneously by two different The arran gement of the interlor of the cyl i nder, H, for 
belts. The axle, B, of the emery wheel is revolved sepa- fixing therein the drilLis somewhat elaborate. It consists of 
rat ely through the medium of a small pulley, B. A second, the socket, d, which is submitted to the alternating circular 
and narrowe r  belt, running over a fast and a loose pulley, h motion, and to which is directly affixed the disk, e-the lat
and hi, sets in motion an axle, K, revolving in the bearings, tel' being held longitudi nal ly by a nut , e'.  This socket con· 
F'. This axle, K, carries two endless screws, which are de- tains within it a second socket, d' , which is directly traversen 
signed tQ effect respectively a transverse movement of the by the drill, and is held in place by a screw collar, dO, actuated 
emery wheel and the combined motions of the bit carrier. by the ring, dl. The drill is really held tightly in place hy a 
There will be remarked in these different fignres a rod, i. conical plug screwed into the socket, d' . It is evident that 
This carries the belt guide for the pulleys, h and h'. The the mounting of drills  of differen t diameters is effected by 
machine, as a w h ole, is bolted to a base, G, w Ljch is hollow substituting sim ila'l' pieces of different sizes. 
and l4erves as a tool chest. 'I'he emery wbeel, A, l'evolve� COMBINED MOTIONS OF THE BIT-CARRIER. 
within a copper jacket, A', the object of which is to prevent It now remains to show how the carrier is actuated. For 
the dust from the wheel becoming disseminated through the this  purpose we shall refer to Figs. 7 and 8. From these it 
air and injuring the workman. It is also .provided with a may be seen that the axle, g, carries a socket, 0, with which is 
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articulated a rod, M, consisting really of two threaded rods 
connected by a nut, 0', thus permitting the length of this 
piece to be regulated with accuracy . •  'I.'his rod articulates at 
its other ex tremity with the pin of a very small crank, p, be
longing to the shaft, N, which revolves in the brackets, Fa, 
and which is arranged parallel w ith the axis of the mean po· 
>tition of the carrier. On the end of this shaft ,  N, there is 
fixed a pinion, N ', whose teeth en gage with an endless screw 
fixed on the driving shaft, K. It results fro m  this arrange
ment that the rod, M, communicates to tbe axle, g, an alter
nating motion , carrying w i th it the whole mechanism of the 
carrier, and thus determining its oscillatory motion ; but, at 
the sam e  time, the forced gearing of the pinion, .r, with the 
fixed rack, J', causes the former to make a partial revolution, 
which it transmits to the socket, d, and the drill that it holds. 
Fig. 8 is a geometrical diagram of this mot ion ,  showing the 
d I splacement of the pinions on the rack, the angular motion 
that. results therefrom in the carrier, and the extent of its 
revolution. We have said that the interdependence between 
t he motion of the sector, 1' , and the socket, d, resulted from 
the ·connection hetween the disk, e, and the first sector, I . 
Bnt this disk has still another im portant function. Its con· 
nection witb the sector, I, re,mlts from a spring 'nut, q, bolted 
upon a projection belonging to the sector and entering a 
n otch in the circumference o f  the disk, e. As there are, i n  
rea l i ty, two like notches, diametrically opposite, this disk 
thus serves as a divider for changing the .position of the drill 
and presenting the two halves of its extremity to the grinder 
w ith precision. Its longitudinal position for the two phases 
of this operation is likewise secured by means of a sort or  
alidade, 0 (Figs. 1 and 2) ,  mounted at  the  extremity of  the 
carrier, H.�Machine8, Outils et Appareils. 

wet atmosphere which produces the effect called cold, 
whereas it is returning to a warm temperature after exposure 
which is the real cause of the evil. When a person in the 
cold weather goes into the open air,.every time be draws in 
his breath the cold air passes through his nostrils and wind
pipe into the lungs, and, consequently, diUl�nishes the heat 
of these parts. As long as the person continues in the cold 
air, he feels no bad effects from it ; but as soon as he returns 
home, he approaches the fire to warm himsel f, and very 
often takes some warm and comfortable drink to keep out 
the cold, as it is said. The inevitable consequence is, that 
he will find he has taken cold. He feels a shiveri ng which 
makes him draw nearer the fire, but all to no purpose ; the 
more he tries to heat himeelf, the more he chills. All the 
mischief is here caused by the violen t action of the heat. 

To avoid this when you come out of a very cold atmo
sphere, you should not at first go into a room that has a fire 
in  it, or if you can not avoid that, you should keep for a 
considerable time at as great a distance as possible, and, 
above al l ,  refrain from taking warm or strong liquors when 
. you are cold. This rule is founded on the same principle 
as the treatment of any part of the body when frost bitten. 
If  'it,were brought to the fire it would soon mortify ,  whereas, 
if rubbed with snow, no bad consequences follow from it. 
Hence, if the following rule were strictly observed-wl!en 
the whole body, or any part of it, is chi l led, bring it to its 
natnral feeling and warmth by degrees-the frequent colds 
we experience in wiuter would in II great measure he pre
vented. 

THE JARDIN DES PLAN TES REPRODUCED BY 
PHOTOGRAPHY. 

curacy and sharpness ; and they do the greatest credit to the 
talen t of the operator, and will, we believe, render true ser
vices to naturalists.-La Nature. 

. 4 . '  .. 
Garnets. 

The color of the garnet is blood or cherry red ; when 
mixed with blue it passes into crimson and violet red, and 
when tinged with yellow into hyacinth red ; it is also met 
with of a reddish brown color, liver-brown, and black, also 
greenislJ black. It occurs in mass, disseminated, in angular 
fragmen ts, or crYRtallized. Its primitive figure is the rhOin
boidal dodecahedron, wlJich, when somewhat lengthened, 
presents the appearance of a short six-sided prism, the faces 
of wh ich are parallelograms terminated by trihedral summits 
with rhomboidal faces. Sometimes the original faces of the 
dodecahedron entirely disappear, and the . resul t is  a solid 
bounded by �4 equal and similar trapeziums. Sometimes all 
the sides of tbe primiti ve dodecahedron are replaced by 
lengthened hexagons, whence results a solid bounded by 12 
rhombs and 24 hexagons. Other more complicated figures, 
bnt w h ich cannot be rendered intelligible by mere descrip
t ion,  originate from the mixture of the two preceding modi
fications. The size of the crystals is subject to great varia
tions. Some are no larger than a pin's head, while others 
are four inches or more in diameter. The external luster is 
casual, but generally glistening ; the internal luster is bright
shini ng, vitreous. Its fracture is perfectly conchoidal, 
passing into imperfectly conchoidal, coarse grained, uneven , 
or spl i ntery. Its fragments are indeterminately angular and 
sharp edged. In sometimes occurs in granular or lamellar 
distinct concretions. It varies from transparent to translu· 
cent on the edges. Its hardness is superior to that of quartz. 

Photography is rendering inconiparable services to all the Its specific gravity is from 3 '7 to 4 ·2. 
First Use of Anthracite Coal. sciences. Astronomy, physics, and chemistry are drawing It is often magnetic, and is fusible w ithout much difficulty 

Anthracite coal was discovered in Petmsy lvania soon after on its resources every day to fix on the negative stars , before the blowpipe into a black enamel. When strongly 
the settlement of. the Wyoming beated in  a charcoal crucible, i t  
Valley, but i t s  first practical use affords a gray dusky glass full  
was by Ouediah Grose in his of grains of i ro l l ,  often amount·  
bhcksmitb shop, in the year ing to 10 or 12 per cent. 
1 768. In 1791 Philip Ginter dis· This  mineral has been repeat-
covered an thracite coal on the cdly analyzed by Klaproth, Vau· 
Lehigh. In 1802 Robert Morris, quelin, and other aule chemists, 
of  Philadelphia, formed a com- but without much agreement 
pany and purchased 6, 000 acres in the results ; and as i n  gen· 
of the property on which Ginter eral the same method of an-
discovered the coaL The coal alysis h a s  been adopted, the 
company was called the Lehigh remarkable differences w h i c h 
Coal Mine. This company have occurred can only be at-
opened the mine and found the tributed to a real variation in 
vein to be 50 feet thick and of its composition ; · they all agree, 
the very best. quality 9f. coal. however, that it contains a large 
The company made every effort proportion of iron, and possibly 
to secure a demand for the coal, this ingredient may be the one 
but without success, and having which principally influences i ts 
become thoroughly disgusted crystallization. 
with tl!eir speculation, leased the The Bohemian garnet has been 
6, 000 acres of this mammoth coal analyzed by Klaproth, with the 
field to Messrs. White & Hazard , foi iowing results : Oxide of iron, 
of Philadelphia, for twenty 16'5 ; oxide of manganese, 0 '25 ; 
years, at an annual rental of olle silex, 40 ;  alumina, 2 ·85 ; lime, 
ear of corn. Messrs. White & 3 ·5 ;  and magnesia, 10. Vauque-
Hazard tried to use the coal in l in's analysis of the same stone 
the blast furn ace in 1826, but gives the following : Oxide of 
fai led ; the furnace chilled. In iron, 41 ; silex, 36 ; al umina, 22 ; 
183'3 Neil son conceived the idea and li me, 3. The Sirian garnct., 
of the hot blast for saving fuel, according to Klaproth, cont" in� ; 
and in 1833 David Thomas BEAR PIT IN THE JARDIN DES PLANTES.-FROM: AN INSTANTANEOUS PHOTOGRAPH. Oxide of iron ,  36 ; oxide of mall-
adopted the idpa of the hot blast ganese, 0'25 ; silex, 35 '75 ; and 
al l d anth racite together. White & Hazard had, previous to luminous spectra, or microscopic objects. This art ,  so valu- alumina, 27·25. The most beautiful and valuable garnet� 
this, formed a company and bought the property. In 1839 able, is l ikewise called upon to lend its useful aid to the are the orientaL They come principally from Pegu ; and 
Thomas made the use of anthracite for making pig metal natural sciences. Such a reflection recently arose in our the town of  Sirian having been formerly the chief mart 
a success, by which the twenty ears of corn were transferred mind on examin ing' a remarkable photographic collection for them, they are hence by corruption known among 
into $2t) 000 000, And this is the early history of the great due to the talent of M. Pierre Petit. This collection in- lapidaries by the appellaticn of Sirian garnets. They appear 
Leh igh coal m i nes of the present day. I remember well the cludes more than two hundred photogmphs of large size, re- to be the carbuncle of the ancients ; their color is crimson , 
banquet given by Burd Batterson and Nicholas Biddle at presenting the entire Museum of Natural History of Paris. verging into a very red violet ; they are transparent, and 
Mount Carbon in 1840, at which time they paid William On looking over the al bum containing these photographs, have a conchoidal fmcture. Of their geological situation we 
Lyman, proprietor of the Pioneer Furnace, $0,000, tbe pre · we see reproduced w ith genuine art the hothouses, the gar- are enti rely ignorant. 
mium they had offered for the first snccessful use of an thracite ·dens, the menagerie, the collections, the mounted animals, Next in  estimation to the oriental is tbe Bohemian garnet. 
coal as fuel in the blast furnace. But David Thomas was and even the living ones, taken at a flash by instan taneous It is met with in the Mittelgebirge of Bohemia and in Sax-
the lion of the day.-Pittsburg Oommercial. photography in the posture peculiar to them. The annexed ony ; its color i s  blood red, verging into yellow ; it n ever oc-

4 4 . I .. engraving was taken from one of these photographs repre- curs crystall ized, but only in rounded and angular grains ; it 
The Trea&ment Cor a Cold. senting a bear pit. The bear, " Martin ,"  is seen stand ing is transparent, and its fracture is  conchoidal. It occurs in 

The Mon thly Magazine (London) reports Dr. Graham upright at the moment at which the traditional piece of floetz�trap and in alluvial land, formed by the decomposition 
as saying that it is not a correct practice, after a cold is bread is about to fall from the hand of a visitor. Ttlis of this class of mountains ; it  is also met with in serpenti ne. 
caught, to make the room a person sits in much warmer than scene, as may be observed, is perfectly truthful, and forms Common garnet occurs almost always in primitive rock, 
usuaL to increase the qilanti ty of bed clothes, wrap up in a charming picture. especially in micaceous schistus, chlori tic slate, and serpen-
flannel, and drink a large quanttty of hot tea, gruel, or As well known, these bear pits are three in num1:>er-one tine ; it is sometimes so abundant as to constitute the princi
other slops, because i t  will in variably increase the feverish- for the white bears and the others for the brown ones. It pal part of the rocky mass in which it is found, which is 
n ess, and ,  in the majority of instances, ·prolong rather tban was in one of these pits that was formerly kept the genuine then an excellent flux for iron ores on account of its fusibil
lessen the durat ion of the cold.  It is well known that con- " Martin ,"  so celebrated throughout Paris for his size, ity and the large quantity of this metal which it contains. 
fining i noculated persons in warm rooms wi ll make their beauty, and agility in climbing the tree planted in the mid· The oriental and Bohemi an garnets when cut and polished 
small pox m ore violent, by augmenting the general heat and dIe of his pen, and especially for having hugged to death an are very beautiful,  and were formerly (particularly the fi rst) 
fever.; and it is for the same reason that a similar practice old soldier who, having . at night mistaken a metal button in high estimation,  but by the caprice of fashion their em
m the present complaint is attended with analogous results, for a five franc piece, had the imprudence to enter the pit to ployment, and consequently t heir value, have since much 
a cold being in reality a sl ight fever. In some parts of get it .  This celebrated bear no longer exists, but he has declined.-GtasBware Reporter. 

England,  among the lower order of the people, II large glass successors, and the visitors always see one " Martin ,"  in the , 4 f .  , . 
of cold spring water, taken on going to bed, is found to be a Jardin des Plantes. THE new elevator just erected in Detroit is one of the 
succe�sful remedy, and in fact many medical practitioners The collection 9f pbotographs that we have looked over largest in the country. It is of brick , is 3 1 1  feet long, 9:1 
recom mend a reduced atmosphere and frequent draughts of is so interesting t bat we should like to be able to reproduce feet wide, and 136 feet h igh. It has a capaci ty of 1,300, 000 
. cold fluid as the most efficacious remedy for a recent cold, the whole of it. We have especially admired some phot()- bushels. The belting is of rubber. The main belt is 48 
particularly when .the patient's habit is full and plethoric. graphs of the hothouses, and those of the reptile menagerie. 'inches wide. The elevator bucket belts are 20 inches wide. 

Dr. Graham further says : The reproductions of the cases of insects and butterflies of The machinery, it is said, has a capacity to handle in ten 
It is generally supposed that it is the exposure to a cold or . the entomological collection are astonishing for their ac- hours all the grain the elevator can store. 
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• 
PHOTOGRAPHIC NOTES. 
IMPROVED DEVELOPERS. 

Stock Solution No. 1 ,  which toill keep : 
Water . . . .  . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . .  . . . .  . . . . . . . .  . .  . 10 ounce •.  
Saturated solution ofj'l'ee bromine in water . . . . . . . . . . . 60 minims. 

The bromine solution is first mixed with the water, and 
then 

PyrogalJic acid . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  , . . . . . . . 120 grains 

is added. The solution is now ready for use. Care should be 
taken to avoid inhaling the fumes of bromine when mixing 
it with water. 

[JANUARY 27, 1 883-
i 

ed a detail of one commiss ioned officer anu ·four enlisted men we try to catch them with the hand, but we call spear them 

whose long service in the Northwest has inmed them sometimes with our crowbar. We have never seen any 
to hardsh ips of.the sort to be encountered · in their Arc tic large fish near ; the largt!st which one of as ever saw was a 
quest . conger eel, about 2 feet 6' inches, which came near abou t  II 

First Lieut. Ernest A. Garlington, Seventh Cavalry, who week ago. He came alongside quietly, and when the cro w 
has been selected t o  command the expedition, was born in bar was raised toward h i m  h e  was off. 
South Carolina, and graduated from the Military Academy " In laying the foundations of tbe present pier we first level 
in 1876. The others of tbe detail are Sergt. John Kenny, the sea bed ; bometimes it is pretty fiat, and sometimes we 
Troop I, Seventh Cavalry ; Corp. Frank Elwell, Company E, have to dig away 1� feet or 2 feet . .  The concrete is slightly 
Third Infantry ; O. F. Morits, Company A, Seven teenth In- damped right through , not much, before it is sent down to 
fantry ; and Private J. J. Murphy, Company F, Eleven th In- us in bags by means of the crane overhead ; some oJ' the 

Stock Solution No. 2. fantry. Three of these have been chosen with special refer- bags contain 2 cwt. We lay the concrete, bags and all, and 

Water .  . . . . . . . . . . . . . . . . .  . . . . . .  . . . • . . . • . . . .  . . . . . . . . .  . . .  2 ounces. enCA to their physical qualifications . . Lieut. Garlington is tile average thickness of the concrete along the bottom is 
Liquor ammonia, 880° . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ounce. less than 30 year$ old, above the average height, with a about 15 inches

·
. Only one of us works at a · t i me. Wilen 

Bromide oi potassium. . . . . . . . . . . . . .  . . . . . . . . . . .  . . . .  . . .  180 grains. strong , well built, soldierly physique. He is intelligent and tile concrete is laid, the blocks of artificial stone are slowly 
This solution must be kept in a tightly corked bottle . possesses more than o rdinary quickness and energy. He is lowered down to us, and we guide each one into its place ; 

Stock Solution No. 3. considered by all who know him to be especially adapted for this is all the more easily done because they weigh so much 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 OUllces. such a command . In addition to Lieut. Garl ington and the less in water than in air. They are not cemented together 
stock solution No. 2 . . . . .  . . . . . . . . .  . . . . . . . . .  . .  . . .  3 drachms. men mentioned above, four otllers have been sel ected, and I beneath the water. They are not always permanently pl aced 

To develop a quarter plate take seven dracllms of No. 3, to with two men from the Signal Corps and a m ed ical officer, at the first attem pt ; perllaps the bed is not at the right level, 
which add sixty mi nims of No. 1 ;  flow this over the plate ; wi l l  comprise the party. It is proposed that the expedi- I so that the block has to be raised again while we leve l it. 
and the image will develop gradually free from fog. A. L. tiou bhall leave St. Joll u , Newfoundland, about June 15 1 We then take the wooden plugs out of the lewis Iloles of the 
Henderson , of London, England, origi nator of a new formu- next, so as to take advalJtage of all favorable con ditions of block, and twist the lewis round with a span ner ; when the 
la for cold gelatine emulsification, regards the above devel- i ce , and if possible, reach Discovery Harbor. Should this lewis is th us freed , it is d rawn up by the crane. The bottom 
opel' as super ior to all others for gelatine plates. I not be poss ible the vessel will land the party and :;;tores at block may take ten minutes or more to fix, and in excep-

A mod ification of the above developer has been found to Life Boat Cove and return sou th ward. The party will then tional cases as m uch as an hour. The blocks in the second 
work wel l .  establish itself for the winter, and endeavor to open com- tie l' are al l placed in ten minutes, including the freeing of 

Two Atock solutions, one a saturated solution of washing munication with Lieut. Greely by sledges and assist him i n the lewis, their bed being necessarily all right. Currents 

or sal soda, and the othcr a saturated solution of pure sul- his retreat from Lady Franklin Bay, if such retreat should be retard the operations. 
phite of soda in water, should be made. necessa

.
ry . Thc desire is

. to mai�tain the stati�n at Lady I "' When the  wcathe� is rOt�gh
.
' we ca�not :work at all, neither 

To develop a 4 x 5 plate , take : Franklm Bay at least u n tll 1884, 1D order to reahze the full can we work al the tIme of hIgh bprmg tIde, evcn when the 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  1 OUllce. purpose for which it wail established . water is smoo th, tile current being too ;;trong. During the 

to which add .. 1 ' 1  .. summer we Ilave been able to work here about tllree days a 
Saturated solution sal soda . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 drachm. Preventinl{ Water Pipes from Bnrstlng in Frosty week. We have a dressing room, and when in full costume 

sulphite soda . . . . . . . . . . . . . . . . . . . . . . .  1 drachm. 'Veather. out of water are a source of attraction to the smaIl .boys of 
B1'omo PYl'O solution No. 1 (as above) . . . . . . . . . . . . . . . . . . .  4 drachms. A simple method of pre venting the bursting of water Folkestone, who fol low us from the dressing room as far as 

Flow and develop in the willal manner. pipes during frosty weather Ilas recently been patented by they are allowed to go along the pier ; they do not throw 

The formula may be sim plified as follows : Drs Buxton and Ross, a n d  was exhibited at the late Elec- stones. Inside the dresses we cannot hear their remarks 

Stock Solution . trical Exhibition at the Crystal Paliwe. A valve of special unless they shout. 

Wate'- . . . . . . . . . . " . . . . . . . .  . . . . .  . . . . . . . . .  . .  . . . . . . . . . . . .  32 ounces. 
Saturated 8olutioll �al soua . . . . . . . . . . . . . .  . . . . . . . . . . . . 4 ounces. 

sulphite soda . . . .. . . . . . . . . . . .  . .  . . . . .  4 onuces. 

To develop a 4 x 5 plate, take ten dracllms of the above, to 
whicb add four drachms of the bromo pyro solution No. 1 (as 
given above). 

If the plate has been under-exposed , more saturated sal 
soda solution shoul d be added ; if over·exposed, the devel
oper should be immediately poured off into a measure, the 
plate flooded with water, then drained,  and the develo per 

returned.  d i luted slightly with water, and a fe w drops of a 
10 per cent solution of bromide of ammoni u m  added. The 

image wiH then develop out more slowly, and gain the dli
sired inten sity. 

Plates developed with this developer are soft ,  quick 
printing , clear in the shadows, and pQssess every good 

qual ity of a wet plate . 
. The employment of sal soda as a developing agent Ilas the 

advantage over ammo n ia in that it is more stable. The solu
tlon keeps clear but red; an d from th ree to four plates can 
be developed one after the other at one time.  

.. GOOD INTENSIFIER FOR GELATINE PLATES. 

Solution No. 1. 

construction, called hy the
' inventors a ventilati ng valve, is ." One of us, W. Chad wick, ha� been a diver eleven yean" 

screwed or soldered into the end of the house Il,lain service- and .has not had a day's illness all the time. The J)ther of 
pipe in the cistern, and a piece ()f stri ng or wire conducted us, Edward Brice, has been a diver seventeen years , and has 

from it to any {)onvenient spot, and fastened to .a nail or sometimes had a li ttle touch 9f rheumatism. Some men are 
hook. When frost is expected , all that is needful is to uno. better fitted for diving than others . Some begin to bleed at 
hook the spring, when tbe valve the ears at once at the dep th we no w work in. Several men 
fal ls upon its seat , and air being now on these works have had a try at our duties, but gave 
admitted through tile small pipe up because they could not stand the pressure. 
which rises above the surface of . " While we are at work a rope w ith a we ight of one cwt. at 
the wRter, the pipes can be emptied the bottom hangs down alongside one of the nearest .pi les, 

by sim ply turning on the tap at the and in descendipg from the surface w e  go down it hand over 
lowest point in the Ilouse service, I hand ; this is ea�y;; because our bodies are. lightet: in water.  
the water in t h e cistern being Two men are always above us in a boat, one to hold the air  

saved. To obviate forgetfulness pipe connecting the. helmet with the ail' pump on tbe pier, 
on the part of servants, the invent- and the other holds the l i fe line, by wbich we give signals 
ors have called in electricity to from below . We give the signals in pulls, and they consist 
their aid. A thermometer of  spe- of from one to seven pulls. One pull means ' lower block ;' 
cial construction is so arranged that two, ' stop lowering ;' three, ' heave up ;' feo.;, ' turn to the 
when the temperature ",falls below east ;'  five, '. turn the crane to the west ;' six, ' run land-

33°, a current is sent through an electro-magnet, which ward ;' seven, ' run seaward.' Sometimes we pull the air 
releases a catch, causing the valve to fall upon its seat, and pipe, one pull for more air, two for less. If we shake the 
at the same . time opening a small pet cock at the lowest pipe and then give four sharp pulls, it means ' hung up, ' ot' 
point in the house service and draining the pipe. The b'lt- in other words , entang,led so that we can not get free without 
tery is cut out by the fall of the catch, and when the valve ass istance. :�!�:t�d' ��i�ti�� ·bi�b.i�ri·li� ·�f 'l��;��;�: : : : : . : : :  . : :  : : :  :�����:�. is raised again, tllat water may fiow into the pipes, the COIl- " We work with Siebe & Gorman's apparatus. The pres-

Satnrateu solution bromide of potassium . . . . . . . . . . . . . . . . 1 OUllce. nection is made good. 'fhe electrical part of the apparatus I sure of the air is indicated to the men at the pump by a 
Solution No. 2. is by no means an essential feature, but simply saves trouble, Bourdon gauge. The heat is great inside the dresses Wh i le 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 onnces. and prevents the possibi lity of allowing the pipes to remai n  we are working ; mucll hot ler than wilen we are at hard 
Nitrate of silver . . .  " . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  75 grains. full during frost, as the contrivance is rendered automatic work on land . We are occasionally under water 3% hours 
Cyaniclc or potass i um, C. I' . . " . . . . . . . . . . . . . . . . . . . . . . .  75 grains. hy its agency. -Tlte Building News. at a stretch . but the average time is about two hours ; then 

To make No. 2, d i vide t he water into two parts, dissolv- • f • • .. we feel as if we want fresh air and something to drink . Ir. 
ing the silver in one, and the cyanide or' potassium in the How Divers 'Vork u nder Water. spite of tile ail' sup ply from the pump, that inside the div-
other. Then pour the potas�ium solution into the silver ; a The submarine  work of the new Folkestone pier, Eng. , ' ing dress acquires the smell of perspiration, and makes liS 
precipitate of cyanide of silver will  be formed, which will rxecuted by two divers, who, in reply to the questions of faint. For efficient regular work, the depth of water 
be mostly redissolved hy agitation ; a slight excess should the reporter of tile Engineer, have given the following par- slloui ot be more than twelve or thirteen fathoms. A case 

remain at the bottom of the bottle. ticulars as to their experiences : " On first beginning to occurred 'dnl?e of a diver dying from the pressure being too 

After the plate has been fixed and thoroughly w ashed, w ork as divers we felt as if our heads were stopped up ; tlte great at a considerable depth."  
i mmerse it  in the  mercury solut ion ; the length of ti me 6e- pressure was felt  chiefly in the ears. The increase of depth .. , • , .. 
pends u pon the amount of intensi t.y required . If gre at in- of water when we are descending is perceptibly felt ; the Bepntatlon of American Engineer •• 
tensity i s desired, let the plate remain unt il  the surface has I difference of level between high and lo w water is clearly ap- Last year, Mr. Baker, one of the foremost English en-

bleached white. Tllen wasil the plate thoroughly under tile preciable . Eight or ten fathoms -48 feet or 60 feet-is a gineers, designed a bridge of exceptional magnitude, it Ilav

tap and immerse in solution No. 2 until the white tint .is reasonable depth to work in ; divers are said to have gone ing two spans of 1 , 70 0  feet each , or 100 feet more than the 
changed to a deep violet hlack, which occu rs very rapidly. down 220 feet ; if so, we should not like to do it ourselves. span of the Brooklyn Bridge. Mr. Baker's plan was cIit i 
If the plate is left too long in the cyanide solution, the At 10 feet deptll we feel the pressure, and at 20 fect can cised by the Astronomer Royal , Sir Geo rge Airey. In Ilis 
density of tbe negati ve is weakened . Thc trays hold ing tbe feel the increase, but do not feel quick or slow variations of reply, after demonstrating t ile error of the Astronomer 
sol ution should be rocked to and fro to insure uniform but  4 feet or 5 feet. In dee p water we feel the pressure all Royal 's objections to the strength of the proposed hridge, Mr. 
action on the plate. over the outSIde of the body, and some d ivers are said to 'Baker say s :  

When the proper time for removal has arri ved , wash the have borne a pressure of 18 pounds or 2 0  pounds to tbe " As a sample of  foreign opinion, I would qUolte t hat of 
plate thoroughly and dry. Am ong tile  advantages of this square incll. At the present extension of t he Folkestone �[r. T. C. Clarke, the eminent American engineer and con
intensifier are that it works quick, gives clear shadows pier we are w orking at a depth of  six or seven fathoms at tractor, who has built, more big bridgcs himself than are to 
(valuable in l i n e  work) , and a n  u nequa l ed brilliancy of high water. We then feel tlte pressure 011 the outside of be found in the wllole of this country, and who Ilas just com-
color to the negatives. the body a little, but not enough to binder us in our work. pleted a vhLduct 301 ft. in  Ileight, by far tile tallest in the 

• • • ' " _._-- When working in shallow water, there is not so much pres- world. Referring to the proposed bridge, he w rites : ' If 
The Greely Colony Reliet' Party. sure in a diving d ress as in a div i ng bell , because we can my opinion is of any value, I wish to say that a more thor-

It will he remembered that the party sent to Gre('ni llud  regulate t h e  pressure better itlHide the dress by turning the ough ly practical and well considered design I have never 
last summer to carry supp l ies to tile party of observation tap 80 as to gi ve a larger orifiee for tile escape of the air. seen . ' I need hardly say that the opinion of such a man has 
station ed at Lady Frankliu Bay returned without aecotll- We cac:uot see far through tile  glas5 of tile Ilelmet ; when far more weight than that of an army of amateurs. " 
pli8hing their purpORe, turned back by impassahle fi"lds of the water is exceptionally clear we can see a,bout 20 feet, but Recalling the ci rcum stance that only twenty years ago tile 
ice . . As the colony was provisioned for two yeart! only, it usual ly cannot see beyond Ii feet or 6 feet. Fishes some� New York. New Haven, and Hartford Railroad Compauy 1'e . 
becomes im perative t hat relief sllall be got there before the t imes come to ]"ok at us, and mostly from above our fused to adopt the plans of its engineer for an iron hridge 

·cnd of the current year. heads, because we �tj l' up the bottom , and w h ere the water over the Connecticut, until he had taken them to Engl and 
'fhe selection of the members of the new relief party above is  rather clearer they wait on . tbe lookout fpr any food and had them approved by English experts, tile Ra�lroad 

devol ves upo.n General Terry, of the Department of Dakota. they can get. If we lift It Ilaud toward them, they are off Gazette finds in Mr. Baker's testimony a good illustl'atioll of 
Prom a l ist  of 200 vol unteers 01' lllore, therc has been select- like a shot. Flat fish netll' the ground are too quick when the growth in reputation of American engineers. 
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RECENT INVENTIONS. 

Gas Cut-oft". 
In a recent article on gas meters as helps to fires, we sug· 

gested that there was a field for a practicable inven tion for 
preventing tbe escape of gas 

against the jamb, so that when the do@.t' is hung, the side of 
the door will come properly against the jamb. This inven
tion has been paten ted by Mr. William McCullough, 454 
West Forty-third Street, New York city. 

----.-��-

New Paper Holder. 

57. 
AMERICAN CIVIL ENGINEERS. 

The annual meeting of the American Society of Civil En
gineers was begun in this city January 17, with many memo 
bers in attendance. 

The election of the following officers was annoullced : 
following the destruction of 
the meter or the melting of 
the connection. Our sugges
tion has been heeded by Mr. 
Fred R. Hoard, of Provi· 
dence, R. I. , who has invent
ed the simple and effective 
device shown in the engrav
i ng. It consists of a hollow 
bal l ,  B, filled with lead or 
fu;i ble metal with the excep
tion of a central passage. 
This ball is inserted in the 

Charles Paine, president ; W. B. Paine and Henry Flad. 
vice-pr�sidents ; Joh n Bogart, secretary and libraria n ; .T .  The annexed engraving shows a novel paper holder re- J R C d G S G ames . roes, treasurer ;  an " reen, Jr. , J. P. Davis, cently patented by Mr. Ross White, of No. 1 Reade Street, Will iam Mctcalf, W. E. Merrill, and W. G. Hami l ton, cl i -New York city. This device, which is  simplG  and eheap, rectors. The special committee on a uniform ,oystem of is designed as a p�ckage for containing tests of cemen ts, and on the preservation of timber, report�d 

closet .paper. The sheets of paper are progress and were continued. The special committee on 
removed through the central aperture, uniform standard time made a report approv ing the action 
and as the surface of ouly one sheet of Oongress in authorizing the President to call an in teT-
can be touched, only one sheet w i l l  be national congress to consi der the subject, and recom. 
removed at a time. The package is mended the calling of a conven tion as soon as possible to 
inexpensively but neatly made, and determine upon a s tandard of time that would be the best 
while it keeps the entire package in for the interests of North America. 

serviee pipe, A, the latter bei ng bent in U-form. When a 
-nre occurs, the metal in the ball is melted and drops into the 
lower part of the U, filling it to the line, a a, effectually 
shutting off the gas. 

good and convenient shape, and per- The " Norman " medal for the last year was a warded to 
mits of the removal of as many sheets A. Freley and F. P. Stearn:;, of Boston , for a joint paper 
as desired, the paper cannot be wasted upon " The Flow of the Water of Sudbury River. " A 
in quantities, as is commonly the case paper by William P. Shinn, on " Increased Efficiency of 
when the package is suspended by a wire loop. The pack- Railways for the Tran8portatioll of Freight, " which was 

. .  - --- �� ages are provided with a suspending loop for receiving the read before the' society reeen t ly, was discussed. 
NeW' Wasblng Machine. hook. Mr. Jervis thought that im provement in rails and in road-

The engraving shows a combined washing and wringing NeW' Letter and Bill File. 
, bed must go toget her. The weight a s teel rail could carry 

machine lat ely patented by Messrs. W. W. Adams and D. I depended largely upon the quality. of the road-hed. He 
R. Snelli ng, of Ozark, Ark. The tub is prov ided with a This a file for receiving letters , bills, and similar papers spoke of the ;dvances that h ad been made in using to better 
roller npar its bottom , and standards are secured to its sides in a manner to allowing con venient inspection of any bill ad vantage tbe adhesion of the locomotive wheels to rails, 
snpporting an adjustable spring pressed roller hearing on or lett.er on t�e file ; 

.
and �urther, combine� ,,:ith tbe file,  and ci ted as a proo f  of the improved efficiency of railroad 

a rol ler arranged abo ve the top of the tub, and carrying I the:e
, 
IS a deVIce f�r fastellln� th�. 

bundle of bills-or lett�r," transportatio? the gradual reduc�ion in canal tolls that had 
an inclined endless belt provided with a belt fastener, and on Its remov!ll. 'I he base plat� IS f orm�d of metal . and at- taken plaC'c 1 1 1 1  the waterways of  New York had been made 
fasten i ng cords. for the clothes. This endless belt passes ta?h.ed �ermanently to a board, and to It a:e fixed posts re- free. 
around the lower rollers celvmg III slots a cross rod, the ends of whlCh are ben t up to Mr. Paill e  in  h is paper d iscussed mainly the detention of 
while wa�hillg, and is form hooks, these hooks being tubular. The perforators, cars at stations and sidings. He thought that an assessmen t  
wound around the up- which are tubular, are pointed at their outer ends, and of 20 cents a day for the detention of a car would do much 
per of the two .lower screwed into hol low slotted studs on the plate. A guide to do away with the evil. He admitted, however . that the 
rollers while wringing wire secured to the plate serves as a gUide for placing the habits of business men would be against payin g sllch an as ·  
t h e  m ,  so t hat the letters on the perforators. The crossbar carrying the hooks sessment, and tbat there were many other obstacl es to cllr. 
clolhes are washed and fits loosely i n  the slots of tbe posts, so that it is free to be rying out the p lan ,  several of which he discussed. 
wrung with out remov- moved up and down, and �Ir. Emery t h ought tha t engi neers could be instruct.e d to 
ing tbem from the belt when in the downward posi · advantage, so that t hey could get th rough many tight plHces 
or wit�rawing the lion the hollow ends of the by relying u pon adhesion of the wheels and a steady pres-
w ater from the tub. hooks receive the poi nted ends sure from the boiler. 
The operation is as fol. of the perforat ors, so that the Mr. Fisher, who is ch ief engineer of th e New York Oen-
lows : The clothes, preparatory to being washed. are to be perf?rators an� books form a tral Railroad, described a reductioll of grade on both s ides 
l 'd h b I . 

d . " contmuous wire and allow f' th R h . b h' h $70 000 
' 

al on t e e t III a sprea out conditIOn, and the fastelll ng ' 0 e oe es ter s tatlOn,  y W lC , a ytar was 
cords are to he tieu over them until the whole length of I the lett�rs to. ?e turned over saved to. the com pany. MI'. Chanme, the chief engineer of 
the belt is loaded. 'fhe roners are then worked b the I for tJle IllspectlOn of any one the Erie Railroad, said that the practice of that road showed 

k I h Y • on the file. When the b00k th t l'd t '  . 
a d 1 t '  . cran to ru n the c ot es around  between them as long as IS . . . a con so I a . l On engw es 11 ong rams were more eco-

needed to · wash the clothes. After washing the c lothes, the �ar . 1� ralsed, the hooks are nomical than · short trains llnd the old engines. They had 
belt is taken off from the lower roller by loosenirig the bt'lt carl:Ied above the ends of the increased the average number of ears in a train from twenty-
fastening. It is then wound tigh tly upon the lower of the up- perforators, and may . be then three to thirty-eight. Instead of increasing accidents by 
per pail' of rollers. Another soft cloth is similarIy rol led on,  , turned backward out of the the breaki ng of trains, such acciden ts had actually been 
and in this condition the two rollers are used for wringing way: to  a�Iow the  removal or decreased by strengthening the connections of the cars. 
the clothes. A perforated board 0 1' screen is placed across placmg of the letters upon the . .  . .  W. P. Shinn, whose paper was bei ng considered, thought  
tlIe end of the  tub  in  w ringing, to  prevent the wrung  clothes �erf?rators. A bandle on the hook b�r IS used �n �alllpulat - that t he cOlllmereial depa.rtments of railroads made a serioll s 
from fal ling back into the tub. This mach ine is exceeding- mg It , and a plate sprmg pre.sses agalll s� � pro.JectlO� on the mistake in placing those who had come up th rough the office 
ly simple cheap and easily operated bar, so as to hold the hooks m any pOSItlOlI III wh Ich they clerks in the management. The  commercial departments " . may be placed. The base plate is slotted beneath the hoI· thought only of securing an increase in freight, and so in 

low studs, to Teeeive the heads of fasteners. The studs are gross eam ings. They should remember that the railroads 
Improved Gauge. aldo slotted on one side, to admit of removing the fabtener�. really wanted net earnings, and not gross. The disc llsbion 

The engravi ng sho ws an improvement in tbat class of These fasteners are ordinary paper clamps, o f suitable length, was postponed , an d it was decided to invite railroad man
gaugea wh ich are more especially used for gauging door- and their folded ends extend upward into the hollow per- agel's to take part ill it. 
jambs a,}d the edges of doors for the proper setting of the forato)':.;. When the tile is filled , the bar and hooks are The programme for the  next day included visits to the 
door hinges. for hanging the door, and Lr cutting the door raised and turned back, the perfo rators are then unscre wed East HiveI' Bridge, the Erie Basiu , the works. o f  the Ne w 
and jamb the depth that it is npcessary to remove the wood to from tbe s tuds, and drawn out, leaving tbe fasteners ill the York Steam Heating Company, and the M ills building, w ith 
set the leaves of the  hinges flush with the  edge o f the door bills or letters. The ends of the fasteners may theu be a concluding reception i n  the  even ing. 
and the face of the jam b ; and it consists of a suitable stock turned down , and the bundle of papers thus fastened can be 
provided with two marking points or blades (one longer ' removed by slidi ng the heads of the fasteners from the slots 
than the other) to be used in combination with a slotted in the base plate. This  invention has been patented by Mr. 
headblock adapted to slide on the stock, the head block h av- Frauk D. Adams, of Aubul'll , Cal. 
jng two gauge surfaces or faces at right angl'ols to the stock , ---- ---. • • •  , .. 
which are the same distance apart as the marking points or Gener al Paralysis. 

blades. The headhlock is provided with the usual gauge bar Dr. Philip 'fenner, in the Cincinn ati Lancet and Olinic, 
to be used for ordinary pur- . 

defines the disease .as an affection of the anterior portiO'!l of 
poses. The stock lis pro- the cerebrum,  of that part which the study of comparative 
vided with two marking anatomy and anthropology {ndicates to be the seat of intel-
points or blades, the inner l igence, and which m odern experimental investigations in-
.one being of considera- dicate to contain the motor centers. �he pathological 
ble length, and in the anatomy consists of changes in the membran es of the brain ,  
headhlock is formed a usually most marked ic. the anterior portions, as well  as 
slot, whicb admits of slid- changes in the cortex and suhcortical regions, affect ing 
ing the block upon the chiefly the anterior cerebral con volutions. Its earlier 
stoek past the long point symptoms consist chiefly of morbid manifestations  of intel-
or blade. ·The distance ligence, such as w ant of judgment, loss of memory, boast-
between the opposite surfaces of the headblock being fulness, etc. , and of failure of tbe motor functions occurring 
exactly equal to tbe distance between the long and short simultaneously and progressing correlatively with the men
marking points, it will be seen that when the front surface tal disturbances. 
or that next the short marking point is moved to and I .. · · I .. 
from the point, t.he opposite or back surface will be Remedy l'n� HoII.' Disease. 

moved an equal d)stance toward or from the long point. A disease of pigs, kno w n  in France as rouget or mal rouge 
In using thIS gauge for hanging doors, or for marking or (red evil), has of late w rougltt t errible ravages i n  the Rhone 
cutting the jamb, the back face of the lleadblock wil l be Valley, 20,000 pigs having succumbed in a year. M. Pas
placed against the jamb, and the llJark or cut made by the teur has detected the microbe to which the d isease is due. 
10 l lg point or blade. For marking or cutting the edge of It is some what l ike that of chicken cholera, but m uch �mal ler 
the door, the gauge will be applied to til<' door, the front and different in physiological properties. Its form is that of 
face being placed against that side of the door the corrieI' of t he figure 8. It has no action on fowls, but rap idly kills 
w hich shut� against the jamb, and lhe . lllark or cut made by rabbits and sheep. Injected in alnl()�t inappreciable quantity 
,the short poin t or blade. By this means it will be seen that into pigs, it suffiees to 'cause Illortt.tl disease. M. Prtsteur 
the distance from tile jamb to the mark made on t i l l'  jamb has succeeded in producing an attenuated form of thi s virm. 
will be exactly equal to the distance between the mark on i wber(�with healthy pigs may be yaccinated and rendered reo 
:he edge of the door, and the side of thi door which comes ' fractory to the eontagion. 

... . .  J "  
Breathe through the Nose. 

Dr. Ward, Physician to the Metropolitan Throat Hospital , 
in an article on singers' throat troubles, in the �lfu8ical Critic, 
treats of the various Kinds of catarrhal troubles experienced 
by public singers, and repeats the well known fact that  the 
nose is the onTy channel through which air should pass dur
ing ordinary acts of breathing, the mouth being intended 
only as an accessory breathing agent when , on certain occa
sions-as, for instance, runn ing- the lungs demand a rapid 
supply of air. ·The air, in passing tbrough the nostrils, is 
warmed and sifted of i ts harmful ingredients, and thus pre
pared for its reception into the delicate structures below. 
I f  it ]lusses directly into the mouth wi thout the above prepa
ration, it will frequently cause irritation a l ld  inflammation 
of the mucous membrane lining the mouth and throat by be
ing, in the first place, too cold ,  and in  the second phlce by 
containing irritating particles of dust and other matter. 

The Pioneer · White-Lead Maker in the UlIlted Statel!l. 

Referring to a reeeu t a rt icle on l ead pigm e n ts printed in  
this paper, Messrs. Wetherill & Brother, o f  Philadelphia, write 
that priority in tbe manu facture of white lead in this country 
is due to t heir predecessors, Samuel Wetheril l  & Son, wh 0 
erected the first w h i te lea d works. at Broad and Chestnut Sts. 
Philadelphia. in 1804. Samuel Wetheri l l  was originltlly a 
manufacturer of Cloths, and has been crediti!d wit l .  being 
the maker of  the first cloth made in th i s  countJ·y. His im· 
portations of dye · stuffs led naturally to the importation of 
pig,nell;ts, and subsequently, in 1777, to the 1l1anUfactllm <if 
paints. The existing firm is of the fourth generation from 
the founder of their house, and their books, runnIng back to 
the year 1 777, furnish,  they believe, the 'longest consecutivQ 
record of any oue ebtabhshed in this country. 
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ENGINEERING INVENTIONS. 

An i mprovement u pon a slide val-ve shown 
n.Letters Patent No . 250,176, and granted to William 
B. Tnrman, of Waldron, Ark., upon November 29. 1881, 

'las heen patented by same inventor, and relates to the 
lacking of the valve and the arrangement of the steam 
�orts. 

Mr. John T. Davis, of New York city, has 
)atented some valuable improvements upon that class 
)f rotary engines in which a disk provided with valves 
)f pistons that Bre fitted for transverse movement lS 
lombined with a case, the sides of which are formed 
with one or more heiicoidal planes, in contact with 
which the pistons move, so as to form steam chambers 
)f grad ually increasing and decreasing area. 

Another improvement in rotary engines has 
las been patented by Mr. Davis. It is constrncted with 
�our laterally swinging valves pivoted in as many 
lhambers in a piston wheel capable of turning between 
,he fiat sides of the steam cylinder. Steam is admitted 
Llternately on opposite sides of the valves, and the steam 
Ldmitted npon one side, after doing . its work, acts as a 
mshion for the valve, preventing it from being drawn 
'orcibly against the side of the cylinder. 

Au i nvention designed to transmit power 
lV compressed air or other fiuids in a manner to insure 
he greatest economy of initial power and to overcome 
he disadvantages heretofore experienced in using com· 
lressed air, has beeu patented bV Mr. Alfred D. F. 
rarIey, of Leavenworth, Kan. In this improved appa· 
'aIUS the fiuid has continllous circuit, first from the 
,ompressor to the distant engine, and from thence back 
o the compressor. 

An improvement in lubricators has been 
latented by Mr. Peter Barclay, of East Boston, Mass . 
rhe invention consists in delivering the oil from a cup 
or reservoir through a fiuid of greater specific gravity 
han water, preferably an acidulous oue, Within a glass 
,r glazed chamber, and discharging the same through a 
: n itable outlet, whereby the transparenq of the glass 
:hdmber is preserved and other advantages are ob
ained . 

An improved steam pump bas been patented 
'y Mr. William Hopkins, of Dubuque, Iowa. The in
'ention consists in construction of parts by which the 
mmps will operate alternately to draw the feed water 
n at the suction pipe and through the suction chamber, 
end by their return strokes the water will be forced 
nLD the d i scharge chamber and to the discharge pipe, 
vhich being connected to the boi lers insnres a continu
ms snpply of feed \yater to the boilers 

An improved car coupl ing has been patent· 
:d by Messrs. Stephen L Davidson and Chester L. 
)avidson, of Virden, m. The invention consists in the 
:ombinlttion, witb. a drawhead having a recessed side 

ving for receiving the coupling pin when the same is 
lot in nse, of a transverse shaft held on the end of the 
:ar, and provided with an arm to which the coupling pin 
s pivoted. Also in the combination, with a drawhead, 
'f a chain attached to a transverse shaft on the end of the 
,ar. 

A car coupl ing of novel device has been 
,atented by Messrs. Ezra Taylor and Asa Taylor, of 
ndianapolis, Ind. The invention consists of contriv· 
mces designed to enable the coupling aud unconpling 
o be effected from eitb.er side or the top of the cars by 
!winging the link down over the stud pins of the draw 
lars to couple. TM"Ilncoupling is accompl ished by 
neans of a crank mechanism attached to the end of the 
,ar. The invention also comprises an ordinary link 
Lttachment for coupling with cars not provided with 
he improved coupling. 

A novel device for causing steam wheels to 
un in either dir�ction has been patented by Mr. Sam
leI J. Webb, of Flat Lick, La. The invention consists 
'f a wheel or drum having two buckets or pistons 10· 
,ated on the face at opposite points, and arranged to 
inn in a case partly encircling the face of the drum, 
Ind packing steam tight at its edges on the face of the 
lrum. with abutment valves at the end of the case to 
fpen afltomatically by the pistons for allowing them to 
,ass, and with reversing devices for causing the wbeel to 
'un in ei tber direction, all being constructed and ar. 
'anged in a simple, cheap, aud durable manner. 

A car brake which can easily be applied at 
Lny time from any part of the train, and which need not 
)e operated by manual labor, has been patented by Mr. 
:ffiorge F. Bond, of 'I'roy, N. Y. The invention con· 
lists in a car brake formed of brake shoes attached to 
:he ends of a toggle lev�r, connected bV means of an el
ow lever with a longitudinallv movable rod held on 
he bottom of the car and provided with a bumper head 
t one end. The opposite car is provided with a verti
ally adjustable bumper head, aud when the same is 
owered and the cars come tOl!'ether on checking the 
peed of the engine, the rod i� moved longitudinally, 
he joint of the toggle lever is forced downward, press
,ng the brake shoes against the wbeels. 
I An improvement upon that class of rctary 
mj:tines provided with radially moving gates or pistol ls 
D.aS been patenled by Me.srs. Jam�s Gillespie and Mar
tin Gillespie, of West Point, Ohio. When the gate 
reaches its extreme outward movement, it remains In 
that position from that point to the exhaust port, where 
the steam is exhansted, and the pressure being at that 
moment taken by the other gate, the first one is moved 
readily inward by the eccentric surface of the steam way �ntil it reaclles the nnder side of the wheel, in position 
ror again receiving steam. In this manner a continuous 
rotation is ootained , alld the parts being retained in 
position by the steam pressure, no springs or other de
�ces that are liable to get out of order are required. 

Mr, Eugene Moreau, of Sari l!'rancisco, 
Cal. , has patented an improved stand for rock drills. 
The invention consists in a stand for rock drills of novel 
construction, and in a novel mode of attaching the drill 
thereto, whereby increased facility i s  afforded for vary
Ing the positions in whicb the drill is arranged to work, 
nnd for oldlng and securing it in place, and for cen_ 
terill!: the drUI or its support to prevent the apparatus 
from canting or talling over when not s�cured, as well 
as to bring the drill within the compass of the platform, 
thereby facilitating I ransportation of the apparatus. The 
same inventor has also patented a hand rock drill, an im· 

J tj,utifit �lUtrjtaU. 
provement upon a patent obtai.ed by . him on Jannary 
:es, 1882. �TWs invention consists In a novel method of 
aatomatic8;lly feeding the drill; whereby the drill is 
made to advance toward the rock as fast as required by 
the progress of the boring. It also consists in a certain 
combination of swivels and slides with the stand wbich 
carries the machine, whereby the machine may be Ilasily 
and qnickly placed in any desired position , 

A n  improvement in rotary steam engines, 
the object of which is to promote e1llciency, durability, 
and economy of steam has been patented by 'Mr. Fried. 
erich Muller, of Elizabeth, N. J. The invention con · 
sists in a drum provided with hinged wings, lind a 
cylindel' provided witb an interior abutment, having its 
middl!) part concaved to fit upon the winged drum, and 
having its forward end concaved to allow the wings to 
open quickiy and its rear end Inclined to close the Wings. 
The interior abutment is provided with two inlet porta
one in the rear of the said forwaril .:llonlder of the abut. 
ment to admit steam intermittently to open the wings, 
and be then closed by the wing carrying drnm, and the 
other in advance of the forward sbonlder of the abut. 
ment to admit steam continuously to drive the engine, 
The wing carrying drum is provided with channels at 
the rear edges of its wing receiving recesses to receive 
steam to open the said wings. The cylinder is made 
with au eccentric inner surface, whereby the steam 

space will be gradually enlarged from the in)et to the 
outlet ports, IIIld tbe rotary motion obtained. 

.. . .  

MECHANICAL INVENTIONS. 

An improved automatic advert ising device 
of the following construction has beeen patented by Mr. 
William Akin ,  of New York city. Two clock works, 
one driving a drum carrying a series of advertising 
sheets, and so constructed as to display a number of 
advertisements successiv�ly and fol' fixed times.  

An improved tread power has been patented 
by Mr. Samuel Douglass, of Texas, Mich. This inven. 
tion consists of a snpporting frame carrying a movable 
platform, a shaft, a spur wheel, and a weight box hav
ing a chain and whi1lletree. The object of this inven
tion is to render greater power by less expenditure of 
force than other machines afford. 

A novel fanning attachment for sewing or 
other machines operated by the treadle has been patented 
by Mr. Stanislas I!'ossier, of New Orleans, La. The in. 
vention consists of a fanning attachment formed of a 
vertical pivoted rod held on the machine top, in which 
verlical rod a fan handle lS pivoted , and which is con· 
nected by a cord with tbe treadle of the machine. By 
this device a constant circulation of air is kept np. 

A novel machine for drying, cleaning, and 
calcining grain and other substances has been patented 
by Messrs. William F. Witherell and Bennett B. Vary, 
of Chicago, Ill . Tbis invention consists in a revolving 
hollow cylindrical drier �upported in a nearly horizon
tal position, and provided with hot air tubes an d with 
buckets for distJibuting the material to be dried or 
cleaned. 

A n ovel apparatus for raising sunken ves
sels has been patented hy Mr. HElbry Schuyler, of Stur· 
geon Bay, Wis. This invention relates to an improve. 
ment in apparatns for raising sunken veRsels, by the 
employment of right and left handed screws carrying 
alternately ascending aud descendin!( bridges, to either 
of which is connected the hoisting chain or cable, said 
screws having connected to them driving gear, by which 
the object is to be raised. 

An improvement ill folding gates has 
been patented by Mr. John A. Emery, of Decatur, O. 
The object of the invention is to intercept the snow and 
prevent its settiHlg in the space between the sills in 
which the gate folds, to form a folding bridge over said 
space for the passage of vehicles, to prevent the bridge 
from falling back when the gate is raised, and also to 
combine with the gate certain mechanism that will allow 
it to be operated from the road without compelling the 
rider or driver to dismount. 

Mr. Thomas W. Steele, of Little Rock, Ark. , 
has invented an improved COl ton cleaner for which he has 
obtained Letters Patent. The invention consists of an 
endless carrier for carryin� the cotton through the ma
chine. The forward part of the machine iii covered by a 
curved casing, and is provided With a toothed shaft to 
force the cotton out of the receiving chamber. The rear 
part of tbe machine is c.overed with a casing inclosing a 
toothed cylinder, by which the cleaned cotton is forced 
out of tbe machine thoroughly prepared for the gin. 

An improvement i'fl knee stops for organs 
has been patented by Mr. George S. Morse, of Columbia, 
Mo The invention consists in a device in the knee 
stop, by which, when applied to the common knee stop, 
it wiJ1 open the different hand stops successively ; and 
it consists of an uneven snrface or points that come in 
contact with the different hand stopll, opening and clos
ing them successively instead of simultaneously, as is 
done by the common knee stop, whicb has its snrface 
plain and all points of contact with the hand stops 
even. 

An improved injector for .type casting m a
chines has been pat�nted by Mr. Thomas McKinley, of 
New York city. The invention consist� in the combi
nation, witb the pump cylinder or other formed box 
serving the same purpoee, of a sheet metal diaphragm 
closely secured at its edges to the cylinder or box, and 
admitting of su1llcient vibration of its area within the 
edges to act as a piston to draw in and expel tbe amonnt 
of nietal required by means of a suitable handle or pis
ton rod attached to its center, whereby the di1llculties 
and objections to tbe process at present in nse are 
avoided. 

The invention of a truck for use in the 

Impede the handling of the article, but when unloaded 
the legs fall automatically into their proper place, and 
the machine is at once ready to be put in motion. 

An im proved mechan ism for .con vert.ing 
motion, wbich serves as a substitute for cranks,. has 
been patented by Mr. William W. Borden, of i:!an Luis 
ReV, Cal. The invention consists in 1\ mechanism which 
combines a ratchet wheel with a double rack fitted for 
oscillation for engaging the wheel at opposite sides in 
succession. With this form of mechallism, power be. 
ing applied to revolve tbe ratchet wheels, the rack is 
given the reciprocating movement. To insure the con· 
nection of the opposite rack with the wheel in case the 
teeth do not coincide when the cam acts, d sbifting 
weight is provided. 'l'his weight is pivoted for lateral 
movement, and, being shifted from one side to the 
otber by the cams, serves to hold the rack against tbe 
wheel, so that the teeth shall connect at the first move· 
ment of the wheel. Suitable stops are provided to limit 
the swing of the weight. 

• • •  
AGRICULTURAL INVENTIONS. 

Mr. Henry Cole, of Cedar Hill, 0 . ,  has pa· 
tented a novel seed planter. The invention consists in 
the application of dropping attachments and drills to 
the riding attachment to cultivators, whereby the latter 
may be utilized as a seed planter. The riding attach
ment was patented by same iuventor February 10, 1880. 

An invention consisting in a locking attach
ment for the beams of snlky and gang plows, having the 
object of preventing oscillation of the forward end of 
the be.am, whereby the annoyance caused to horses by 
this oscillation Is effectually prevented, has been pa
tented by Mr. Charles W. Post, of Springfield, III, 

A n ovel plow attachment by which a 
double and single plow at will may be had bas been 
patented by Messrs. Edward L. Litton and John J. 
Brown, of Gaffney City, S. C. It con8ists of two 
parallel beams to each of which is attached a plow 
share, one of which is so constructed that it may be reo 
moved at will, so tbat when required only one furrow 
will be formed at once. It is of simple construction 
and the invention may be applied to any form or size 
of plow desired. 

An invention for severing the band , 
wire, cord, or other material around the bundle of grain 
when thrown into the f�eder of a thrashing macbine, 
to facilitate the feeding of the grain, to cause tbe auto
matic operation of the band cutter, and to vary the 
speed of the feeding operation of the machine, has been 
patented by Mr. Merrick E. Perring, of Eau Claire, 

. Mich. TblS invention consists in combining with the 
feed rolIs a hopper aftIxed to the table, and having con· 
caved or V -shaped troughs provided with cutters, etc . 

A. cotton chopper of improved form has 
been patented by Laura A. Collins, of Elmo, and William 
G. Graham . of Terreli ,  Texas. '1'be Inveutlon consists 
of a hoe suspended to the axle bar of the vehicle, and 
connected with the wheel by such a system of mechan
ism that it performs the work of chopping only at 
stated intervals, and in such a way as to  clear the rows 
regularly and as desired. The constrllction of the 
carriage is simple , and if any of the parts becomes in· 
jured or worn out, sllch parts may be easily repaired or 
replaced. 

A fertilizer compoun d wbich serves to pre
'vent rllst in cotton, prevents ravages of Cllt worms, de· 
strays smut and rust I!'erms in w;:eat, and is a perma· 
nent improver of soils, has been patented by Mr. William 
D. Styron. of Norfolk, Va. The composition consists 
of the folIowing ingredients : Sulphur, twenty-five 
pounds; saltpeter, forty ponnds ; salt, two hundred 
pounds; karoit, two hundred pounds; bone phosphate, 
forty pOllnd.; lime, one thousand four hundred and 
ninety-five ponnds. These are all thoroughly mixed 
together, in a powdered state, by any of the usual me
thods. 

Mr. Anthony O. Stiveson, of Pomeroy,  0. , 
has patented an improved harrow. The invention con_ 
sists of a V-shaped harrow divided in half and so ar
ranged on hinges that in case of an obstrncting stone 
or stump, etc., one-half may be raised, thereby avoid. 
ing the necessity of moving the harrow Ollt of its line 
of work. Likewise the harrow teeth are 80 arranged, 
that ttey may be turned half way round from time to 
time to sharpen by wear, and furthermore between the 
parallel bars of each side of the harrow are arranged 
tbree toothed . rollers at right angles to said bars, set 
obliquely to line of tbe draugbt of the harrow, which 
latter are self·sbarpening by the effect of their double 
action . 

Au improved cotton cboppal' for removing 
or hoeing out. a portion of the young cotton plants, 
leaving only at regular intervals those plants wh ich are 
to remain, has been patented by Mr. Henry C. Dyer, of 
Charleston, Ark. The invention consists of a machi"e 
constructed with revolving disks or cutters, and of hoes 
placed in proper relation to the cntter, and in practice 
the process is as follows : The machine is drawn hy 
horse power across the cotton rows, and at right angles 
thereto. The revolving cutters are adjusted on their 
shafts at a distance from each other equal to the space be
tween the stalks of cotton to be left in the ridges to form 
a stand, and the hoes are adjusted on their shaft. The 
revolving circular cutters bear the entire weight of the 
frame, and mark the ground on a cotton ridge, separat_ 
ing the plttnts to be removed from those to be left. The 
hoes follow the revolving cutters, remove the d irt on the 
top of the ridge and the young plants with it, and the 
adjacent cutters, forming spaces opposite which there 
are no hoes, protect the yonng plants left to form a 
stand. 

.. . . .. 
MISCELLANEOUS INVENTIONS. 

loading, Unloading, and transportation of pianos and and other heavy articles has been patented by Mr. Lewis E. An invl'ntion which provides a new 
Hurlbut, of Fort Dodge, Iowa. Tbe truck is furnished amusing game and permits of various novel combina

with four supports, at the extremities of which are tions has been patented by Mr. George O. Warren, of 

attached rollers� The supports are adjustable to any Fryeburg, Me. 
inclination according as thl! truck is to be run up an In· An adjustable table for supporting books 
e1ined plane or up stairs, and it is fitted with straps and and adapted to be attached to a chair , tal Ie, or any pro· 
braces for homing firmly the object placed upon it. I j�ction of a piece of furniture . to he adjusted higher and 
When the trllck is to be placed upon II wagon for trans_ lower, and to have anv desired inclination, has been 
portation, the legli are folded np altogether, so as not to patented by Me. HeIlQ' E. Brown, of Lansing, Mich. 

A novel automatic top has been patented 
by Mr. Louis Townsend, of Evansville, Ind. 'rhis in. 
vention relates to that class of toy spinning tQPS whicb 
are secured to handles and operated by pnlling strings. 
Means are provided whereby not only one but several 
tops may be kept continuollsly spinning in one direc
tion . 

A novel needle threading device for sewing 
machines has been patented by Mr. Henry F. W. Seele, 
of Rolla, Mo. The invention c.onsists of a circularly 
movable threader, snspended from the presser bar and 
so arranged that it may be tllrned to one side when not 
required for use. A cqtter is also attached to the "bar 
for severing the thread. 

A novel picture exhibitor, called a meta
scope, the object of which is to provide a box for the re
ception and exhibition of pictures, has been patented by 
Mr. Edwin W. Morton, of White Plains, N. Y. The 
invention consists in a box provided with suitable open· 
ings and a sliding frame which snccessively carries the 
several picture frames below the openings, in order 
that the picture may be viewed. 

A bat holding device to be attached to the 
backs of seats or chairs has been patented by Mr. Fran· 
cis A. Reichard, of Brooklyn, N. y, The invention 
consists of two disks, having rubber coverings O!l the 
inner surfaces, and pressed against each other by a 
spring or a spriug hinge. The rim of the hat is placed 
between the two disks, and the friction caused by the 
pressure of the springs bolds the hat in place. 

A cooking attachment for oil stoves has 
been patented by Mr. Marion E. Porter, of Leon, Iowa. 
The improvement cOLsists . in a heat transmitter pro
vided with a series of top openings, and with a larger 
central opening and two central collars projecting in 
opposite directions, by means of which the heat is dif
fused to the �eatest extent possible. The attachment 
may be constructed on a small scale for lampB, or can 
be made for gas stoves. 

Mr. Henry McCobb, of New York city , has 
patented a convenient chocolate package which is an im
provement npon a patent granted to same inventor 
June 20, 1882. The invention consists in a box or 
package made with a removable cover, and hltving a 
grater secured to the fianges of the cover of the box, 
for pulverizing the cbocolate, which fianges likewise 
serve to prevent the scatteling and wasting of the 
grated substance. 

A.n i mproved automatic damper to be at
tached to the cold air box of a furnace has been pa. 
tented by Mr. George A. Leavitt, Jr., of Newbnrg, 
N. Y. 'I'he invention consists of a box constructed with 
such a system of valves and swinging doors that, from 
whatever direction the wind may come, by means of the 
various positions which the open door or valve of th� 
box may assume, the current of air will be readily de
fiected or directed to the cold air chamber leading to the 
furnace. 

An improved device for constructing keys 
from sheet metal bas been patented by Messrs. Thomas 
Donahue and Charles W. Judson, of Terryville, Conn. 
A blank is fir.t stamped out of sheet metal, one portion 
of which is so form 3d as to be readily turned or folded to 
form the barrel of the key. The folding is done 'in the 
usual way by dies. To make a spindle key the foldinll 
Is done npon a pin, and tbe pin i. left in the barrel so 
tbat its projecting end forms the spindle. These ope
rations can be carried out rapidly and inexpensively, 
and the key made is both light and strong. 

An im provement, the object of which is to 
provide a new arrangement of seats for vehicles which 
can be so adjusted that when folded they only occupy 
the space of the front seat, has been patented by Mr. 
John Moore,of Amherst, Nova Scotia. The froDt seat, 
which is mounted on hinges in order tb at the F,eat may 
be raised and tipped forward, is constructed one or two 
inches higber. tban the back seat, which latter is so 
mounted that it may be slid forward to pass directly 
under the front seat when it is not needed. The front 
seat is then lowered in place, and the two seats con· 
verted in to one. 

An improved fruit picker has been patented 
by Mr. Lebreus Simpkins, of Marshfiel d, Oregon. The 
invention consists in the placing of a hisected hollow ball, 
one side of which is fixed and the other movable, upon 
the end of a tube throul!'h which is passed a rod, to tbe 
upper extremity of which is attached a spiral spring, the 
object of the latter being to keep the two cups separate. 
The other end of the rod is fastened to a lever to which 
Is attached a cord which passes to the operator, by 
means of whicb the movable cup is brought in contact 
with the sharp edge of the stationary section. By this 
means the picking of fruit may be accomplished with
out injurying it. 

A novel dinner pail has been patented by 
Mr. Fredrick Reichwein, of New York c ity. The 
invention consists of a pail divided into three com
partments, in one of which is located a lamp with in
genious devices for raising or lowering the wick, and 
furnished with a wire covering for keeping the fiame 
from being extinguished by the wind. Above the lamp 
is the chimney, which i. furnished with tt non-conduct
ing lining, so that the two other compartments designed 
to contain food will not be subjected to too great heat. 
These two chambers are furnished with trays, cups, and 
other convenient receivers for food. Not only is tWs 
pail designed for keeping the provisions warm, but also 
for cooking' them if occasion calls for it. 

An improvement in magazine fire arms has 
been patented by Mr. Josef Schulhof, of Vienna, Aus
tria·Hungary. The cartridge magazine is contained in 
the Rtock, which in the case shown is divided into three 
separate compartments, which are separated by snitable 
partitions, of which compartments the first contains 
fonr, the second five, and the third six cartridges. By 
utilizing aU available space ill the stock as many as 
twenty·five cartridges can conveniently be stored in the 
stock. All the compartmenls for the reception of the car
tridges are closed by a hinged cover. On one side of the 
stock a spring Is provided within the stock, which 
throws open the cover as soon as the latch of the same 
is released. The Invention includes other novel points 
which cannot be described without engravings. 
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ThI! Ohal'gefor Insertil:m under this llead is One Dollar a line fo]' each insertion .. about eight words to a line. 
Advertisement8 must be l'eceived at publication office 
asealty as Thursday morning to appeal in next issue. 

Railway and Machine Shop Equipment. 
Send for Monthly Machinery List to the George Place Machinery Company, 121 Chambers and 103 Reade Streets, New York. 

Fire Brick, Tile, and Clay Retorts, all shapes. Borgner 
& O'Brien, M'f'rs, 23<1 st., above Race. Phila .. Pa .. 

Scientific Books. See page 44, 100 page Catalogue 
free . .  E. & F. N. Spun. " Murray Street, N. Y. 

For press copy, printers delight in a plain open hand. 
Esterbrook's blunt and engrossing pens are excel lent for 
this purpose. 

I want to find 8 novelty in art materials, mailahle and 
easily prepared, to advertise as a specialty. F. A. Whit
ing, Wellesley Hills, Mass. 
Drop Forgings. Billings & Spencer Co. See adv., p. 45. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon. :14 Columbia St., New York. 

JIIillstone Dressing Diamonds. Simple, effective, and 
durable. J. Dickinson. 64 Nassau street, New York. 

50,000 Emerson's Hand Book of Saws. New Edition. 
Free. A ddress Emerson. Smith & Co ..  Beaver Falls. 1'8. 

Bagle Anvils, 10 cents per pound. Fully warranted. 
For Pat. Safety Elevators. Hoisting Engines, Friction 

Ctutch I 'ulleys, Cut-otf Coupling, see FriSbie'S ad. p. 44. 
Gould & Eberhardt's Machinists' Tools. See adv.,p. 44. 

Pure Grain Nickel , Rolled and Cast Anodes, Pure 
Nickel Ralts. Greene, Tweed & Co. ,  118 Chambers St., 
New York. 

For Heavy Punches, etc.,  see iIluBtmted advertise · 
ment of lIilles & Jones, on page ". 

Barrel, Key, Hogshead, Stave Mach'y. See adv. p.44. 
JIIagtc Lanterns and Stereopticons of all kinds and 

price.. Views Illustratlnll every subject for public ex
hibitlous. Sunday school s, colleges, a,nd home entertain
ment. 116 page illustrated catalogue free. McAllister. 
Manufacturing Ovtician, 49 Nassau st. , New York. 

Cutters for Teeth of Gear Wheels formed entirely by 
machinery. The Pratt & Whitney Co. Hartford. Conn. 

M ineral Lands Prospected, Artesian Wells Bored, by 
Pa . Diamond Drill Co. Box 423. Pottsvillc. Pa. See p. 46. 

Catech�sm of the Locomotive. 625 pages. 21iO 6ngrav
lugs. Most accurate. complete. and easily understood 
book on the Locomotive. Price $2.50. Send for catalogue 
of railroad books. The Railroad Gazette,· 73 B'way. N.Y. 

For best low price Planer and Matcner. and latest 
Improved Sash, Door, and BlIn i Macbinery, Send for 
catalogue to Rowley & Hermance, Williamsport, Pa. 

Improved Skinner Portable Engines. Erie, Pa . 
The Porter-Allen High Speed Steam Engine. South

work Foundry & Mach. 00.,430 Washington Ave.,Phil.Pa. 
Peck's Patent Drop'Press. See adv., page 44. 
Oommon Sense Dry Kiln. Adapted to drying of alfma· 

terial where kiln, etc., drying houses are used. See p. 29. 
Contracts taken to Manuf. small goods in sbeet or 

cast brass. steel, or iron. Estimates given on receipt of 
model. H. C. Goodrich. 66 to 72 Ogden Place, Chicago. 

See New American File Co.'s Advertisement, p. 30. 
Steam Pumps. See adv. Smith, Vaile & Co., p. 29. 
stone bottles for beer and Ink. Merrill & Co .. Akron, O. 
25" Lathes of··the best design. G . .A.. Ohl & Co., 

East Newark, N. J .  
For Power & Ecouomy, Alcott's Turhine, JIIt.Holly, N.  J. .. Hnw to Keep Boilers Clean." Book sent tree by 
James F. Hotchkiss, 84 John St .. New York. 

Engines, 10 to 50 horse power, complete, with govern
or. $'150 to $550. Satisfactlou guaranteed. More than 
seven hundred In use. For circular address Heald & 
Morris (Drawer 127), Baldwinsville, N. Y. 

Brass Finishers' Turret Lathes. 13),ji x 4, $165. Lodge, 
Barker & Co., 189 Pearl St., Cincinnati. O. 

Wanted.-Patented arti�les or machinery to make 
and introduce. Gaynor & Fitzgerald, N ew Haven. Conn. 

Latest Improved Diamond Drills. Seud for circular 
to �I . C. Bullock Mfg. Co., SO to 88 Market St., Chicago, Il l .  

Water purified for all purposes, from household sup
plies to those of largest cities, by the improved filters 
manufactured by the Newark Filtering Co., 117 Com
merce St . .  Newark, N. J. 

Assays aud Analyses of ores and all commercial pro
dncts. Advice given and investigations made in aU 
branches of chemical Industry. Send for circular. 
N. Y. Assay Laboratory, 40 Broadway. New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of ever:; descrip
tion. 

Combination Roll and Rubber Co., 68 Warren street, 
S. Y . . Wringer Rolls and Moulded Goods Specialties. 

First Ciass Engine Lathes. 20 inch swing,' 8 foot bed, 
now ready-. F. C. & A . E. Rowland, NewHaven, Conn. 

Ice Making Machines and Machines for Cooling 
Breweries, etc. Pictet Artificial Ice Co. (Limited), 142 
Greenwich Street. P. O. Box 3(183, New York city. 

Steel Stamps and Pattern Letters. The best made. J. 
1)'. II' .Dorman,21 German St., Baltimore. Catalogue free. 

Split PIl lIeys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works. Drinker St., Philadelphia, Pa. 

Supplement Cataloglle.-Persons In pnrsuit of infor
mation OD any special engineering. mechanical, or scien ... 
tific subject. can pqve catalogue of contents of the SCI
ENT I F I C  AMI�Uh)A!\ �uiPLIl:M:ICNT sent to them free. 
The SUPP"l<ME"T contains lengthy articles embracing 
the whole range of engineering, mechaniCS, and physl
cal science. Address Munn & Co .. Publishers, New York. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center st., N. Y .  

Presses & Dies. Ferracute Mach. Co., Bridgeton . N. J .  
Cope & Maxwell M'f'g Co.'s Pump adv., page 12. 

Curtis Regulator, Float, and Expansion Trap. See p,12. 
Woodwork'g Mach'y. Rollstone Mach. Co. Adv., p. 14. 

The Sweetland Chuck. See iIlus. adv., p. 14. 
Knives for Woodworking Machinery.Bookblnders, and 

Paper MIlIa. Taylor. Stlles '" Co .. Btegelav111e. N. J. 

$titutifi t  jtutritau. 59 
LaceCutters. A useful little tool fo� cutting lace 

leather without waste. Greene, Tweed '" Co., New York. 
The Curtis Pressure Regulator and curtiS Steam Trap. 

See page 12. 

coated with either asphalt or soluble glass. In this in
stance it is probable that for a wbile a tarry odor and 
taste would pervade the water; and if soluble glass was 
used, nnless of proper degree of neutrality, the tendency 
wonl!! be that the water would dissolve out some of the 
alkali, which would impart a disagreeable taste to the 
water. 

(23) J. K. P. writes : I have an engine, 12 
inches by 36.inches, running 65 revolutions per minnte, 
with an 8 foot fiywheel. I put on a band wheel, 6).2 
teet in diameter, bearing the 8 foot fiywheel on the same 
shaft, and run the engine at 80 revolutions per minute. 
The boiler is 16 feet long and 6 feet diameter, whit 
ninety-six 3 inch fiues. A steady pressure of 80 pounds 
i8 kept up in the boiler. Do I gain any power? If so, 
how mucb (about) ? A. If you carry the same pressure 
of steam, your gain of power is proportioned to the in
creased speed of the piston as 55 to 80. 

(11) L. W. B. writes : 1. I am building a 
vapor stove on the same plan as Dr. Regnard's incan
descent lamp, as will be seen in the SCIENTIFIO A MERI
CAN, vol. xIvi., p. S98. How shall I obtain a large cir· 
cular blaze without smoke caused by non-consumed 

No attention will be paid to commuUlcations unless gases, thereby making an off�nsive smel1 ? A. In order (24) W. C. B. asks if five miles of one-
accompanied with the full name and address-of the to properly answer your question, we would require full quarter inch pipe were laid, and an air cyllnd�r placed at 
writer. dimensions and size of your stove. However, you can one end, would there he any effect at the other end from 

Names and addresses of correspondents W I l l  not be (in a general way) follow the piau of the lamp and pro- one compression of piston, saying nothing as to size of 

HINl'S '1'0 CORRESPONDENTS. 

given �o inquirers. duce your large incandescent surface by multiplying l · cYlinder or power to operate ? A. We think not; the 
We renew our request that correspondents, in referring burners, and not by making one large one. In this frIctIOn of the pipe would absorb all the increased pres

to former answers or articles, will be Idnd enough to manner you will avoid smoke. 2. Iu ordering the fiuid, sure from one compression. 
name tile date of tile paper and the page, or the nnmber shall I order as Petroleum or benzine? A. Order either (25) Inquirer asks : 1. If superheated steam 
of the question .  benzine o r  petroleum naphtha. (decomposed water) be let into a holder (like a gaso-

Correspondeuts whose inquiries do not appear after (12) J. 1'. S. asks how to make a cheap meter), will the heavier gas sett.le so one could draw off 
a reasonable time sbou l d  repeat t.hem. If not then pub- steam pa8te. I have been making a steam paste, and it either of the gases, 01' will the atoms continne mixed 
lished, they may conclude tllRt, for gOOl] reasons the . h 
Editor declines them. ' will sour, and the water back up in the pail and come Wit each other? A. Superheated steam is not decom-

P d to the top of the paste. \\'hat I want Is to make a paste posed water. The gases will not separate. 2 Please 
ersons eSiring special information which is purel which will not sour and back np the water. I want a tell me, also, if a boat can be propelled by a propeller 

of a personal character, and not of general iutere , paste for bill posting and book-binding work. A. actuated by foot power like a velocipede, without much 
should remit from $1 to $5, according to the subje , Water is first heated to Iloiling. and the fiour is then exertlont A. It cau be propelled, but to obtain a 
as we cannot be expected to spend time and lahor added, with constant stirring. To prevent the forma- given speed the same power must be applied as by any 
obtain such i nformatiou wit.hout remuneration. other mode. . 

Any nnmbers of the SCIENTIFIC AMERIOAN SUl'P 
tlon of lumps the fiour may be passed through a sieve, 

- so as to insure its more equable distribution; agitation MENT referred to In tbese columns may be had at th 8 is continued until the heat bas rendered the mas" of the office. Price 10 cents each. desired consistency, and after a few minutes for the 
fO���:��:�:�:sS:::I�: c��:��e:o ��s:U��;!ar�:C�rl 

boiling, it is ready for use. To prevent it from sour-

(26) C. A. A. wri tes : 1. I have purchased 
8 second-hand portable boiler and cngine-10 horse 
power. The fire passes dIrectly through the fiues and np 
tbe smokestack, and directly nnder stack and at rear end 
?f boiler and at the bottom is a hand hole for cleaning ; 
It has not been removed for years. On the ontside and 
arowld it is coa�ed with a substance that cuts like rock 
with a cold chisel. Is it safe to let it remain in thai 
condition and nse it? A. It is not safe. You should 
take it out to examine ita condition. 2. Is steam 
considered good for cleaning fiues? A. Yes ;  if intro· 
duced from another boiler, and the seale subjected to t llP 
action of the steam a number of hours till the scale is 
soft. 

label their specimens so as to avoid errOr in their identi� 
ing add a slight quautity of carbolic acid. Iu order to 

fication. make a harder paste, one-sixtb to one-fourth of pow-
dered resin to the weight of fiour Is added; or some

(1) C. & B. ask for a formula for copper· 
Ing malleable iron; also let us know what to use for 
cleanSing iron before coppering. We wonld like a nice 
bright color, such as curtain fixtures. A. See SUPPLE
MENT. No. 310, where foll instructions are published nn
der the head of .. Electro-melallurgy." 

(2) A. C. asks what t6 use with paraffine 
to make i t  the consisteucy o f  a gum. I have tried seve
ral experiments, but as yet can get nothing tbat will mix 
with it. A. We recommend that the paraffiue be dis· 
solved in some menstruum until the desired consistency 
is obtained. Use some agent like benzol. Paraffine is 
also soluble In some of the lighter petroleum oi;s. 

(3) H. P. writes : Two ordinary suctio.n 
pumps, each 3 inches in diameter, are placed side by 
side ; the rod of one is one-half inch, the other 2 inches 
in diameter. With the same amonnt of time and labor, 
which pump will throw the greatest amonnt of water? 
A. There will be no difference. 

(4) C. G. R. asks : 1. Do the nickel anodes 
commonly used for plating contain any iron? If so, 
allout what per c�nt? A. The nickel anodes are ge1)e
rally very plire. They contain, probably, not 1 pei cent 
of iron. 2 • . ill electroplating, if the anode contains iron, 
will the iron be transferred with the nickel, or remain 
in the auode as waste? A. In electroplating, the iron is 
separated out. 3 Can iron be deposited by the electro
plating process? A. Iron can be deposited by the elec
trolysis. See SCIENTIFIO AMERICAN SUPPLEMENT for 
June 19, 1680; also for October 21, 1882. 4. Does a good 
nickel plate contain any iron ? If so, is it enough to 
cause rust? A. A good nickel plate does not contain 
any irou. 

(5) H. B. asks : 1 .  Will the dynamo·elec
tric machine-described in SUPPLEMENT, No. 161, gene
rate sufficient electricity to keep one light burning? A. 
It will run two 3·candle lamps. 2. Wbat is the cost of 
an Edisou, or any other make, lam p ?  A. We believe 
they are sold only with a complete illuminating plant. 
S. Will a power which is sufficient to run a sewing ma
chine with ease be powerful enougb to rotate the dyna
mo mentioned above? A. No. 

(6) T. B. U. writes : Will you oblige by 
giving iimple recipe for painting or washing brick walls 
red? I w ant a wash that will not wash off. A. Use oil 
paints, or add to the usual mixture some glue and bi
chromate of potassium. 

(7) F. J. M. asks : Will you inform me of 
the best composition snbstitute for ivory? A. Use 
celluloid. See SOIENTIFIO A:MERICAN, July 23, 1881. 

(S) J. S. asks how .to tell if buckwheat 
fiour is adulterated with plaster of Paris or anything else. 
I bought some for the best Pennsylvania buckwheat 
fiour, but It has a peculiar smell and taste. Wonld like 
to knnw how to test its pority. A. Mix about a thim
blefuL of it In a pint of water in a glass, stir it 
thoroughly. and when in suspension for a few secon<ls 
pour off most of the suspended matter, and the mineral 
impurities will  be found on the bottom of the glass, 
feeling gritty when rnbbed with a spoon or other imple
ment. If the sediment is considerable, the fiour may be 
considered to have been adulterated. 

(9) J. V. S. asks : What is the best protec
tion for a wire rope.,-something to preserve the rope, 
a protection against wet. to keep it from rusting, and 
that will also render it pliable and that will add to its 
dnrability? I have been nsing pine tar, but it does not 
render satisfaction as it pulls off on the drmns and 
rollers. The rope I am nsing is an endless rope, oue and 
a half miles in length, used for hauling coal. A. To 
preserve wire rope apply raw l inseed oil with a piece of 
sheepskin, wool inside; or mix the oil with equal parts of 
Spanish brown and lamp black. To preserve wire rope 
under water or under ground, take minerai or vegetable 
tar, add one bushel of fresh �laked lime to one barrel of 
tar, which will neutralize the acid; boil it well, then 
saturate the rope with boiling tar. 

(10) J. R. M. writes : I have a cistern lined 
with brick · laid in cement, and then plastered with ceo 
ment. The water tastes too much of lime to use. Is 
there any way to take the l ime out except to soak and 
then pllmp-out water, and let it refilU A. The best plan 
Is io bcar it. The cistern can be elDptied, and the sides 

times alum may be used for the-same purpose. 
(13) J. D. G. asks : What is the best and 

cbeapest way to get smoke ol1t of clothing? A. '['he 
best and cheapest way would be simply to expose the 
articles to the air, hanging them so that they would be
come thoroughly exposed. They could be exposed in a 
closed room to the vapor of ammonia, which, to a cer
tain degree, would neutralize the infillence of the smoke. 
The ammonia should be generated by mixing ammonium 
chloride (sal ammoniac) with calcium oxide (lime) and 
adding a little water. 

(14) E. J. C. asks : What are shoe buttons 
made off If a composition, can you give it? A. Shoe 
buttons are made of papier macho!; 

(15) W. M. writes : My Smee's battery has 
become irregular in its .action, and I am informed that 
it is because its silver plate needs replatinizing. How 
can 1 do this ? A. In SUPPLEMENT, No. 177, will be 
found the details of thiR process. 

(16) J. B. asks how to make a. liquid blu
ing. A. Dissolve one-half onnce of soluble blue in a 
pint of water, and add abou� ten drops of muriatic 
acid. 

(17) G. L. D. asks : How can I change the 
color of bronze metal while molten to black or brown ?  
A .  For the former, stir in sufficient finely powdered 
magnetic oxide of iron; and for browIi, fine peroxide of 
iron. 

(1S) J. R. H. asks : 1. How is sodium made, 
and what are its constituents? A. Lately "odium has 
become a by-product in the ammonia manufacture; has 
formerly been produced by heating its oxide with char
coal. It is an elementary body. 2. Will sodium burn 
in pure oxygen? A. Yes; under any condition. 3. Is 
.it possible to liquefy sodium? A. It may be readily 
melted under benzole, at a very moderate beat, carefully 
applied by immersion in warm water. 4. Can hydrate 
of soda be produced by other bodies than sodium oxide? 
A. Yes; it may be formed from the compounds of the 
latter; for instance, from its oxalate by separating this 
latter by lime water, etc. 5. Is there any process by 
which oxygen can be produced from pnre air economi_ 
cally and rapidJy? A. A process which is descrihed in 
full in SUPl'J.EMENT, No. 367, is an excellent one. 6. 
What proportions of air and hydrocarbon gas give the 
greatest heat, both being under pressure? A. Twelve 
of air to one of gas give the most heat, but form a dan
gerously explosive mixture ; seven Qt air to one of gas 
is the most practicable. 7. Should the orifice fol' the air 
be larger. or the pressure greater? and to what tempera
ture should it be heated to give the best result? A. 
'l'he orifices or pressure should be arranged that seven 
parts of air to one of gas will b�ormed. The air may 
be heated indefinitely, remembering that the higher its 
heat the less weight of air (or oxygen) to a cubic foot, 
as it is expanded by beating. B. A. This question cov
ers many conditions, of which yon do not give the de
tail. See Edwards' . .  Steam Engineer's Guide." 

(19) J. M. M. writes for information re
specting recent improvements in autographic printing 
processes. A.. Iu SUl'PLElIIENTS, Nos. 143, 146, and 225, 
under the above head, will be fonnd every detllil of these 
processes. 

(27) R. H. asks how to make gilding for 
watch plates, and how to apply it. A. The following 
gilding solution, to be used at a temperature of from 
120° to 180° Fahr., has been recominended by M. E. 
Rod: Crystallized sodium phosphate, 60 parts, by 
weight; sodium blsulphide. 10 parts: potassium cyanide, 1 part; gold chloride, 25 parts; distilled or . rain water, 
1,000 parts. 'Xo prepare this bath properly the water 
should be divided into three portions-one of 700 parts, 
and two of 150 parts, by weight. '1'he sodium phosphate 
is dissolved in the first portion, the gold chloride in the 
second, and the sodium bisulphide and the potassium 
cyanide in the third. The first two portions are gradually 
mixed together and the third is afterward added. With 
this solution M. Rod nses a platinum anode-a wire 
or s trip-adding fresh portions of the gold salt as tbe 
solutions become exhausted. Spons' Bncy<lopedia 
treats this snbject very fully, p. 878. A book by J. W. 
Urqub llt on " Electroplating," London, 1680, is good 
authority; also Gee's " Practical Oold Worker." 

(2S) G. F. D. writes : I wish to make a ce
ment to coat the inner side of a lead tank which leaks. 
Will a saturated solution of silicate of soda made into a 
paste with powdered glass answer? If not, please let 
me know what ia the best cement for mch purpuse. A. 
Silicate compounds cannot be recommended for this 
purpose. If the tank can IJe tipped over so as to get at 
the leaky places with a soldering iron, soldering is the 
only proper and snre remedy. If the leaky places can
not be soldered, tben the next best is two or tbree coats 
of metallic paint, thoroughly dried. Asphalt varnish or 
coal tar also makes a very good covering for lead 
lining. 

(29) P. D. writes: What is dead oil? How 
is it produced, and for what purpose employed ? A. It 
is one of the distillates of coal tar. Its use is princi
pally for the preparation of naphthallne and carbolic 
acid, and also as an adulterant. Ita commercial value 
is small. 

(30) R. B. A. writes : Please describe how 
to use the method of silvering the backs of looking 
glasses. A. A sheet of tin foil, of the same size as the 
glass to be silvered, is laid perfectly level upon a table 
and rubbed over with metallic mercury, a thin layer of 
which is afterward poured upon it. The glass is then 
carefully slid on to the table, so that its edge may 
carry before it part of the superfiuous mercury with the 
impurities upon its surfoce; heavy weights are laid 
upon the glass, so as to squeeze out the excess of m�r
cury, and in a few days the combination of the tin and 
mercury will be found to have adhered firmly to thE 
glass. 

(31) M. D. H. asks for a receipt for making 
a good and cheap liqUId drier; also a dry drier, which 
when mixed with linseed oil,  will make it dry quicklj 
and very hard. Please give tlie amount used to eaet 
gallon of oil. A. For the liquid drier, boil one gaUoE 
of linseed oil for an hour with a pound of finely pow. 
dered binoxide of manganese. For a solid drier, us, 
borate of manganese in powder or mixed In oil. 

(20) C. E. T. desires to be informed the 
method 01 manufacturing Spence metal. A. Black sul
phide of antimony may be fused readily in a cbarcoal 
furnace. When melted. an equal weight of sulphur in 
fine powder is .tirred in and the heat continned until all 
are in a perfect state of fusion, when it may be cast Into (32) W. C. asks : Can you give a simplE 
any suitable form. Sulphide of iron may be used . for formula for bleaching fat, discolored by the vegetabl( 
an alloy, fusing at a higher temperature and Rccom- matter from the entrails of the animals from whicb it i, 
plished in the same manner as the above, except tlfat taken ? A. About five per cent of ordinary sulpburom 
the sulphur shonld be mixed previously with the suI· acid mixed with the fat, and when the latter is meltel 
phide of iron, and the cover of the crucible carefully by stirring, will answer your purpose. Continue yoUl 
luted on to prevent the ignition of the sulphur. heat until the fat ilO longer Amelis of the gas. If neces, 

(21) M. C. S. asks : How are emery wheel A sary, a greater or less quantity may be used, it bein§ 

manufactured ? A. The emery, of suitable degree of ' perfectly harmless for after uses of the fat. 
�neness, is agglutinate� with glue or mucilage, pressed I (33) G. P. F. writes : I find in No. S of thE mto shape, and then dned or baked. last volume of the SCIENTIFIO AMERICANa recipe for ebo· 

(22) C. L. T. asks :  1. What is' ' ' fix ore?" I nizing; the meaning I do not ljuil.e l1nderstand. You say, 
A . . The ore dried and burnt-thus freed from water or " then oil. aud fill in with pOJl'dered drop black mixed in 
snlphur. 2. Are they more valuable than other condi- the filler." Will you answer what kind of oil is meant, 
tions of the ore? A. Yes; about $1.00 in iron ores. 3. and whether you put 011 In drop black or have them 
Are h81matlte ores'convertible into steel by the Bessemer separate? A. Use bolled l inseed oil, and mix it with tbe 
process! A. Yes; if their percentage of iron is over 60. drop black. 
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(34) j. F. asks'H. Will the inside wheels (41) A. C. D. writes : 1. I am thinking of 
'f a car or locomotive slip on a track when yunnlng b)liJding a steam launclf.for trawl fishing on this coast; 

Irotlnd a cnrVe� . A frieud of mine sayahe don 't see I:to\� she will be !l5x7x4 feet" engine compound, 3x3 and 6x6. 
,hey ean . .  Re says when a locomoti ve hl running around I wish to have an Inboara surface condenser., What 
t curve, the flanges on the outside wheels pr�ss against. size should it be, and is brass the best metal for its 
he side of the ontside track; he says this brings the tubes ? Would a cylinder 3 feet long, 6 inches dIameter, 
arge part of the taper or bevel of the outside wheels and with 50 % inch water tubes through it -which is best, 
,rings small part of the bevel of the iriside wheel, bring- to draw or force the water through it? I was ' thinking 
'ng the wheels in this position ; he says he don't see how of putting a vertical centrifugal pump, mounted on main 
,he Inside wheel slips on the track, for, h� says, the out- shaft. What size should it be? Would 2 inch injection 
!ide wheel has a larger circumference on the track than and dischargec be largoe enough ? The air pump would 
(he inside wheel. therefore the inSide wheel would not be independent. I thollght of putting in a No. 00 
'ave to tr':veJ as fast as the outside wheel. A. Your Kuow",'., which would al80 exhaust into the condenser. 
rriend's explanation would: be correct if all the curves Would a boiler of the retnrn tubular type, say 4� feet 
were of the same radiUS and the coning of the. wheels long, 3 feet diameter, fireb6x 16 inc)!es by 2 feet, 12 
�tted for that radiUS; but as this is not the case, there 3-inch fines 2 feet long, and 30 2-inch return tubcs, be 
!� always more or less slip In running a curve. 2. Will too much; boiler fuel soft coal, natural draughU I 
1 locomotive tend to run to the low side of the track would like an easy steammg boiler. About what power 
fVhen the trncks are not level ? A .' No ; if funning on a .would she f evelop. J m ake her 9 horse power at 80 
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lutions, but by a rule in use 
�head when 'steam is let in the cvlinriers, before· the· here for finding the approximate I, H. · P., viz. ,  H = 
� riving wheels turn? A. No. 

- (AXoLXP) %=14 nearly. where A= sum of squares of 'J5 (3ii) .l. C . . D. asks : 1. Will you . expla in  LO ·I diameter of cylinder. .L=length of stroke iri feet, p= 
ne on which quarter of the stroke the piston of an en - pressure per square inch. H =l. H. P. ; !l5 is a constant 
�ne moves the farthest, and the cause of its doiug so ? which I r."cy give� too ,nmeh. About how much coal 
�. The difference of travel on tbe different, quarters of should I bum, and what speeti could I .ttain ? A. Y,0t[ 
Jle stroke, i . �aused by the angularity of the connecting should have 40 to r,o sqU","e feet condensing surf8ce. 
'od, and t he amouut of the difference i s governed by Brass tube. tnrned on botb sides. We think your 
;he length ' �f tI'" connecting rod in proportion to the tubes �hould be not le;is than half an inch diameter. It 
,i,roke of the piston. J"ay down a d iagran1 oft he arrange- I mllkes little d fferenee 

.
which way th� water is sent 

nent, and you will  see at once the cause ·of the differ, i through tnbes A eentnfngal pump WIll answer well ;  
Ince . •  When the piston i s  in the middle of its sttoke, 1 2  inches deli";ery would be large enough. We think 
:he crank is not at right angles to the center line, but at I your b.oiler W?ul� steam very well, but would rec�m
I sl ight anglefrom the right angle. 2. Also, in regard I mend mcreasmg It 8t leqst 10 or 15 per cent. We thmk 
;0 steam pressure in boilers. :f have· been infmJMd, by your estim ate of 9 horse power not quite high enough. 
, party that is supposed to be reliable and well posted I Are you not mIstaken in the formula? IB it not A= 
n the

. 
prop 

. .  
ert
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ies of stea
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m ;  that iu add iti on to what a cqu�re inches area of tbe tWQ pistons, instead of square 
)orrect 'steam gauge. would indicate; there wa� an of dIameters ? If so, = thlln 14">(0·7!l54=10'99 H. P. 

ilCtual additional p�es.nre in�i d e  of a steam boi ler of I 
· (42) R A. C. asks ;  For beuding, does the the amou n t  of the atmospherIC pressnre, and that at, t' b . h t b . d b f . ? H lay, 60 pounrls s team pressure, .the actual pressure or 1m er ave ? e seasone e ore 

.
steammg ow 

�t;ain on the insille of the boiler would he 75 pounds. lo�g dQ�s
.
the tImber have to be kept m �he stea� box 

:!c. Your friend i8 right. There is about 15 pounds ?efore !t IS ready to .bend ? A. No speCIal machmery 
IS reqUIred for bendmg plow handles, further than a more preS811re per sql l are inch in the boiler tllan Ehown 

by the gauge; bnt It" this is. b�lanced by the pre.sure of 
lhe atmoRphere on the ont.side, it exerts no bursting 
�reRR llre on the boiler, 

wooden form to bend over and an eye to hold the e�d 
with a hook to cateh the long · end and hold it, all of 
which may be home made . The tilllQer .does '(Wt re
quired to be seasoned� The handles, If green, require 

(3')) R. W. H. writes for directions for steaming lon� en()ugh to heat them through, pos8ibly 

bronzing cast iron aud to gi ve it  a greenIsh shade. A. one hour. If they are dry, tb ey should .be soak<d ln . o ·  • - . I warm w8tet· at leaBt ·one d .. y bef{lre �teammg,. then two I n  SUPPLEM�NT, No, 235, fuJ I dllectlOns as to det.alls  111 , to three hOllre' steam ing Sh0uld .be enoUgh. Mnch de-rogllrd to t hlS process may be found. I pends upon what kind of timber the handles arc made 
(37) H. G. M. w rites : I am in the can ning '  of. Those that llluke a bmine.ss ,. of bending and 

�usine.s, uSing steam retorts. Pressure on retort, five I mlt�i�go plow handles, ma�e them double , to prevent 
pounds durin �thirty·minutes process; at starting, 8team I spln;ting tile e nns ?y bendmg close to tb� end, anu af
gange on boil"r · jndicates 15 pounds pres,ure ; dnring : terward cut the�. Often a pIece of band Iron � placed 
time of process, stellll1 rir es in boiler to 40 pounds . . My i on the c()l'Vex . .  81deof. the wood, aod bent with It to 
'l"811ge on tetort intlrootes 5 pounds steadily. · Query : 

il· 
vent splintering. 

1 get a�y greater heat . in retort when the pressure 0 (43) J. S. H. , Jr. w l'i
.
tes : 1. I wo. uld like 11 T .. e. boil "r I� at 4) pounds than when at 15 pounds ? I , ceipt for a wallpaper p�8te. A. FOllr pounds of fine wbeat Mhould lJ�cr�\,8e the. pre, sure on the retort to 10 �oun 8, 1 arid fiour are mixed witliu small quantity ot cold lVater what varIatIOn In tIme would be reqUIred to gwe e I h" 

hI t· · i t f d d ·  1 ' . . . . •  � t oroug y S Irre ; wo ounces 0 pow ere a urn are 

trit.ll. 
something silnilar to . pearline� soapine, etc . ,  used for 
cleansing cloths? A: Washing �oda is the principal 
ingredient in these mixtures, and more or less PQwdered 
soap-say equal parts of each. 

MINERAI,S, E'l'c.-"-:'Specimens have been re
ceived from the following eorrespondents, and 
examined, witll the results stat.ed : 

'1'. R. B.-a is qnartz holding a small amount of 
copper pyrites, possibly cont.aining gold. An assay 
would be advisable. b Is similar to /l, but richer. c 
is Qrdinary trap rock. holding iron pyrites of no value. 
d is s i)llilar to c.-H. R'.-The mineral i. graphi te, con
tain ing pyrite. The latter may carry golci.-G. T. S,
Tb;J qU8lity of the clay is excellent, and it would ppssess 
much value for brick or similar pottery ware.-E;. S, M. 
-The mineral is decomposed feldspar. 

Insi«i-e: Paae. ench iuselotion .: - .; ,...� cent8 fL l i n e .  U"(lI< Pn."e , < eaeb 111 0"1·11 0" • •  o Sl. 1I11 n l i lle.  
(About eight words to a line. ) 

{I.ead, o,d'lle1' ti8emenJ;s .• o,� tlllJ 8qple rate as the letter pres8 . .  Adver-tis . , received q,t p'liblicatiO'l1, o.tfice as earliJ as ThUll'8�r:u murninfl to apoeM in next i8sue. 

:B.A.:ELN:JDl!lr �.A.'Z':mN'Z' 
Foot and Steam Power Machinery. 
Complete outfits for actual workshop business. Lathes, 
Saws, Formers, . Mortisprs, Ten:Qners, etc. .Machines. on 
trial If deSired. Descriptive Catalogue and Price List 
Free. W. F. & J U H N  B A K N E�, No. 1,999 .U ain �t" KockfOl'd, HI. 

llroces8 �s at 5 pound s  pressure f?r t�'."ty �!uu. e ? then added and when dissOlved, a "allon of bolling Do I get su""rheated steam bycarrymg It m a plpe fr · " .  , �  . . . 
the top of the dome of t!,le b,oile�, back down into t e l' water. When cool, It UlI',y �e thmn�d as desIre� WIth 

,arne boiler, II .. II. d the'ri 6u,j; tblOllg.h tb e dome to my r 
. . 

COld water a�d used_ 2. AI,,, a receIpt for· puttmg an 

torts r D'o steam g�uges ' need oiling ? If so, how ap_ egg she I! polIsh on fancy woods. A. Three parts 01 
plied? I no'iCe the lra:6.d on one of my gauges ca· ches I .hellac, one p�rt of gum ma.st :c , and one part 01 sanda
�t ahout 5 pound. pressure . and then with a jump will i rac gnm are dlssolve� together m �orty parts of al�o
!to up three or four pound.. A.-"The temperature of I hoI and form a beautiful polish, whIch may be applIed 
Iteam at 15 pounds pressure is 2510 Fahr. You cun wlth

.
a brush or cloth. 3. A receIpt for pamtm.g or 

�nly get the beat in the retort due to the pressnre in the colormg borders on 1'1 'ors. A. Use fine umber mll"ed 
retort. Your gauge mllFt be ont of order, or it would with oil and a little tnrpe�tine, thi s  being the preva!ling 

�ilicatp. the increase of the pressure in the boiler, pro- color. 4 . . How can I· _gIld wood �ork ? . A. ThIS is 
�ided the pipe t o  the retort from the boiler IS not rather a dIfficult operntlOn to do .satIsfactorily, bnt may IR��::P::�Wp; 
�hrotiled. The heat due to steam at 5 pounds presmre be accompl�shed . In the followmg man�er. Dampen 
I ,  2280 , at 10 pounds 2410, wh'cli would quicken the ope- the wood WIth a lIttle gum water, and WIth great ear" 
,atlon. You cannot superheat the steam by pass ing it t�unsfer the gold . leaves fr?m .the book to tbe wood, 
through the steam chamber ip, a pipe as you propose. hght.ly pressing them upon It WUh a fine brush. 
{t lDust he passed throug)! Be hotter medium than the . (44) H, ·,J. L; asks : 1. ,WI;at materials;, 
Ueam itself. A watchmakeI' ought to be able to put 
four gauge in order; if there is only a catch in themove
inent. 

(38) A. P. writeR : A fe w weeks ago a cor
respondent requested yon to send him a receipt for a 
dip to color brass black, and yon advised him to try a 
weak solution of pBrmanganate of pot. ssium and a 
very dilllte solution of nitric acid I have tried it, but 
without result, as it. would not c olor one particle. J 
�ake pleasure in giving you a good receipt for a dip to 
enlor braSH black that will not rub off : Dissolve two 
lJOlmds blue vitriol in three gallons of hot .water, and 
odd one and a half gall()ns of potash, mix these two 
ingred ients welJ together while hot, and let it stand till 
cold. and add to it one pint of aqua ammonia, and it is 
ready for use. It will color brass black in abont from 
twenty to twenty-flve minutes. The articles must be 
taken 011 t of the dip a8 soon as they .are suffiCiently black, 
ntherwise they will turn brown if left too long. This 
dip is good for hrass, but does not answer for bronze. t-. Yon did not employ it in the propel' manner . Your 
receipt is excellent, however. 

(39) J .  J. S. asks fo l' a receipt for tborougbly 
deodorizing lard . A. Fats which a r e  rancid m a y  b e  
improved b y  treatment with hydrogen peroxide . . Many 
other Fubstances are recommended, but none are en
t irelr satisfactory. Chlorine water is sometimes nsed, 
but tile iutroduction of chemicals is not considered ad
visable. 

(40) ]H. H. asks, 1 ,  h ow to clean Roman 
gold tbat has become tarnished, ammonia not having 
the desired effect. A. Dissolve cyanide of potassium 
ir, about tim parts of cold water and wash the articles 
with it. N. B. As this salt is a powerful poison, care 
must be nsed in empJoyinl! it, that it does not come in 
contact with your hands, etc. 2. What will remove 
freckles withont Injuring tbe skin ? A. There is 
nothing that accompli.shes this satisfactorily. The fol
lowing preparation has been recommended : Subcar·· 
bolate of zlnc; 2  prirts; glycerine, 25 parts ; rose watel', 
25 parts ; and alcohOl , 6 parts. It IS to be applied twice 
a day, and allowed t(); �elnaln.on for about a ha] ( hour, 
wb.en It Is to be washed oft. 

in what proportions, are used for making the brown 
heads of parlor matches ? A. Fine glue, 2 part,; water, 
4 parts ;  pho'phorus. 17'0 t0 2 parts ; potaesium chlo
rate, 4 to 5 p.ar : s ;  powdered glass, 3 to 4 p . .  ts ; red lead 
mixed with litharge to snit in color. 2. How can the 
mixture be cbanged to make it ignite by very slight 
friction ? Or of what materials can a similar com pod
ti<m he made which will do s o ?  A. Increase the phospho
rus and diminish the pota.sium chlorate. 

(45) J. J. R writes : I have seen a mention 
of a positive ferroprussia'l.e, or reversed blue process 
paper, giving dark blue lines on a white paper back
ground. Can you give lhe preparation for the paper 
(the cOlnposition of the solution and process) ?  A. The 
fnl1owing , is said to be good : Well sized paper is 
painted over with a brush with the following solution, 
freshly prepared : 30 volumes of 2Tlm arabic solution (1 
to 5), 8 volumes solutloncof,citrate,o� I,on lind ammonia 
(1 to 2). 5 Yolnmes solutlon otperchld:\'idl) ot b:on (l 
2). The mixtnre appears limpid atfir�t, but soon grows 
thicker. The paper is dried in the dark, then expoeed 
for a few miDJltes, under a negative or drawing,. and de
veloped with a solution of 1 part ferrocyanlde Of potas
sium in 5 parts of water, applied with a brush. It Is 
fixed with dilute hydrochloric aCid, 1 to 10. 
thoroughly, and dried. 

(46) M, J. D. asks : 1. Bow can a good 
furniture polish for c'e ming, polishing, and fillingo old 
furnitnre be made ? A. Rub a coat of shellac .varnish 
into'it and smooth off with fine sand paper; then ap- I 
ply a coat of polish made by mixing a half pint of fine 
stelJac varnish with a .  ·qnart of boiled linseed oil. 2. 
How is starch poli�h made, as u8ed for imparting a 
gloss to shirt bosoms. etc.?  A .  To ordinary starch, for 
each quart, one ounce of si]; cate of soda solution Is 
added and thoroughly mixed. 3. How can I make a 
solld aud aho liqnid laundry blue?  A. Soluble Prussian 
blne in powder for the foriner, and one ounee, of the 
same blue · to a pint of ·water,:to wh·cb. one ounce' of 
hydrochl6ric,acid has . been addea, ·for the latter. 4. 
How is stove polish paste for cleansing lind polishing 
stoves made? 'A. Finely powdered black lead mixed 
to'a pMte with wat.er,in·whlclt a small amonnt of glue: 
has been · dIssolved. 5. How is Soap · powller mllde, 

J? A TENT 

Self · Oiling Loose Pu l ley . 
Fully teated by several years' use and fonnd reliable. 

�AT ffi FACTO RY RESULTS Fu�r:�:�giJ� <I:-et::lW���Uri'.�g:r�d. Orders ilIled for 

LAN E &. BODLEY CO., 
C I N C I N N A T I .  O H I O ,  

MANUFAO:rURERS 
Shafting, Steam Engines, Boilers, 

SAW MILLS, AND GENERAL M.lCBlNERT. 

ALL -- E: "  CAST ING, FR� SPWAL RNS 
}1 .  -�-E-ABL A N D  F INE GR!<Y IRON ALSO �T EEL 

� O-EVlIN Y. CO / f i N E  flN"'NG 'APi\- PA1T! , P\� Gt ,'\, F I N I S H I N G . NN ING --,; ltioM LEH IGH AVE III AMERICAN ST PHILA , _  I\N� 

Por STEEP and FL.AT ROO.:F8 of all kilJ,d8' elln he 8nplled by ord ;nary .• workmen at ONE THIRD the CGst of 'l'IN. . 8el111 for a !!ample 
and our clrcnlar which j!'ives full directions how tq apply your OWa roof; al80 . how . to «pair leak'Y roofs of a11 .kindll. Address.!.. • ' ., . W. H. STlilwART 74 Cortlaadt St., Nn' Tork. 

PHUAlJ E U'HlA H Y lHtAU l.lC WO'RKS, 
W A8 H I N CTON AVE.  A N D  2 1 st  81'. 

Borin .. ll'li l I M, nrI W P1·'·!I�e8. �team H'i J1lmel'�, 
Pumps, IIydl'Ru l i c  P,t'essps, Eugines. 

Novelty Turning Company, 
Plain  and O rn a m e ntal 

W O O D  T U RNERS. 
K n obs. H an dles. and Ol'naments f"ollI For

e i lrn Wood. a ISpeciRh y. Samples and 
ISpecilicatloll8 solicited. 

Lock Box 25� W ES-':'F IELP.!_ MASS" 
ON THE ECONOMY OF COMPOUND 
Enll'lnes,-a paper by W. Parker, gtvlng the resnlts or It 
��gy" �fe�h�/:'�;��\�1�� M.re8a�n�n�Ge

e
ct�'.iw,hn f'a� by succe8�jve elevations of the pressure of stf!km. 

�flt;'ln/�J� �����g"l �O\��EhR�g�f t�I��iif�i;'��dtho3; all newsdealers. 

SEND TO LONCON,BE RRY(,cORTON 
--.---- P H I  LA p A  F () k -- - - - .- - - -. 
THE BEST BAND SAW BLADE 

Elertf"o � P lal:ef" 8. 
T H E  VICTOR D Y N A M O  PLAT I N C  . M A C H I N II:S. Three sizes, $!l0, $60, and $90. Also Batteries and materl. 
al for GO ld, Silver, and NIckel Plating. . THOMAS HA LI;,.19 Bromfield St. ,  Boston, Mass. 

Send for Illustrated uatalo!nle, • • ' 

PAT E N TS,4 
?t1E8SRS. MUNN & CO. , in connection with the pub

lication of the 8.CIENTrFlC AlIEF-RICAN, continne to ex
amine Improvements, !lnd to act ,as Solicitors of PatentB 
for Inventors. 

In this l ine of buslnes� they . have had .thirty-tive 
years' experience, lind now have unequaled facilities for 
the preparati on of .Patent Drawings, Specifications, and 
the prosecution of . Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Mnnn & Co. also 'attend to the prepar.ation of Cav�ts, 
Copyrights . for Books . Labels, Reissues, Assignments, 

I and Reports on Infrir:gements of Patents. AJI buslll.�ss 
, intrusted to them is · done wit.h special  care and prompt

ness, on very reasonable terms. 
A pamphlet sent free of charge, on application, con

taining fuJI information sbont Patents and how to pro 
cure them; directions conCerning Lltbels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As
signments, Rejected. Cases, Hints . on the Sale of Pa. 
tents, etc. 

We also send. free fif charge, a Synopsis of Foreign 
Patent Laws, showing the c.ost and method of secnrlng 
patents in all the principal countries of the world . 

IUUNN &; CO., Solieitors 'of Patents, 
261 Broadway, New York. 

B�ANCH OFFIOE -Corner of· F lind 7th Stream, 
wasbllllWm. D. C. 
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. .  The most justly successful eJlbrt a/modern ptriodi- I  
cal literature. "-BELFAST ( Ireland) NEWS. ' 

T H E  M I D W I N T E R  
{February) 

CENTUR)T. 
Notable among the co n tent% of this ' sP;eClaITy 

attractive number are the opening chapters of ' 
A WOMAN'S REASON, 

A New Novel by Wi D. Howells, 
Author of . .  A C h ance Acqllaintance, . . . . A Modern 
Instance, "  etc. This stoty will be'  an international 
one-the scene, howeve'r, being laid in America
and the question of caste and the problem of self
help among women will be among the topics dealt 
with . Other features of this issue are: 

AMERICAN ETCHERS. 
By Mrs. SCHUYLER VAN REN S SE!"'AER, a descrip
tive paper of especial interest to all who would know 
more about etching and the art as practiced in 
America-illustrated with reproductions of etchings by Blum , Whisper, Duveneck, Gifford , Mrs. Moran . 
Tho m as , M'Qj;ah , Parrisb, Pennell , Vanderhoof, 
Church, and others. 

GEORGE WILLIAM CURTIS. 
A biograpbical paper by S. S. C ,?nant, accompany- ' 
ing a frontispiece portrait of great excellence, en
graved hy Cole. 

THE JEWISH PROBLEM. 
A strong contribution from Miss EMMA LAZARUS, 
bein g a brief review' of the bistory of the J ews since 
tbe origin of Christianity ,  and the reasons for the 
establishment of a separate nationality. 

ARTISTS' MODELS IN NEW YORK. 
By 11iss CHARLOTTE ADAMS, with illustrations by 
M aynard, Burn s, Inn�ss, Jr., and others. 

THE SPECTRAL MORTGAGE. 
A humorous story, by FRA N K  R, STOCKTON . 

FREDERICK LOCKER, 
A personal paper by J. BRAN DER MATTHEWS,  
regarding t h e  author of . .  London Lyrics; " with 
illustrations after drawings by Du M aurier, Millais, 
and others. 

FEATURES OF THE NEW NORTH-WEST. 
By E. V. SMALLEY. The Indian Problem
Chines€! Traits-Frontier Manners-N ewspapers
Railway Lines - Future States-etc. , etc. 

THE CREOLES IN THE REVOLUTION. 
An historical paper by GEORGE W. CABLE, illus-
trated by Joseph Pennell. . 

. 
THE OTHER CONTENTS 

include the second of Mr. Cushing's illustrated 
papers on " My Ad ventures in Zuni ; .. continuation 
of Mrs. Mary Hallock F!>,ote's novelette of mining life, " The Led�Horse Claim , "  and of Mrs. Bur
nett 's " Through One Administration ; "  p"pers on 
" E;vils of Our Pub!Jc Land 'Policy, " and " A Re
ception ,\;ly PrllsideDt LliiIclltfl. " 

l'OEI(S 
By E. C. STEDMAN, R. H. STODDARD, E'. W. 
GOSSE, T OAQUIN MILLER.,JOlIN VANCE CHENEY, 
PHILIP 'l30URKE MARSTON, and others. In 

THE DEPARTMENTS 
there are interesting editotials in " Topics of the 
Time ; "  reviews, llii :tecent books in , . Literature ; . .  
suggestive arJielesm. . ,  Home and Society ;;;

.:eports 
of the ti!'<!!;t in�ntions in " The World's -w ork ; " 
and entertaining prose and verse in ' I  Bric-a-Brac, " 
includin g- an admirable parody on Swinburne, by 
Helen Gray Cone. 

PRICE 35 CENTS A NUMBF:R ,  $4 00 A YEAR . 
$3.00 will pay for a nine months' subscription, 

beginning' with. this number and including all of 
rv. D. Howells' novel. For $ L OO we send the three 
back numoers already issued in this volume, containing; 
fiNt c!lapters of a " Led-Horse Claim, "  and tMtr 
remarkable series of papers, " Th.e Christian League. of 
CMuecticut, " complete. 

All dealers sell numbers and take subscriptions, 
or remittances may be made direct to 

THE C E N T U RY CO. , NEW YORK, N. Y. 

PL AYS Dlalolrues. Tableaux, ReadIngS, etc., 
. for sChool, club. and parlor. Best 

out 1 CatalOgue free. 
S. T.DENISON, Ohlcago, lI1. 

WE AND ICE ROUSES-HOW TO MAKE 
l�gri',0i\,�sJ:imy�:����g�;:,�t[�1il�;�ra��� p1j��. d

g;�: 
tainert in RrTl<iSTIFIC A MlllRU'AN SUPPLEMENT, No. �:i. 
Price 10 cents. To be had at thiS Office and of all news
dea]p l'''I. 

EVA P O R AT I N C, F R U I T  
Treatise on improved methods 

SENT FREE. WonderfUl results. 
Tables' of Yields, Prices, Profits, 
and General Statistics. Address 
.. ...!�ERH)AN !IANUF'G CO., 

. "Wlll'n��bo�o. Pa. 

MACH I N I STS'  TOOLS.  , NEW AND IMPROVED PATTERNS. 
Send for new iIlu,trated catalogue. 

Lathes,  Planers, Drills, &e, 
N E W HAVEN llIA N IJ FAC'I' U lt i NH (;0., . � e w  I l a v e ll .  (;oun. 

$5 to $20 per day at home. Samples worth $5fl'ee. Address STINSON & Co., �ortland. Me. 
-----

:a?<>I5IZ'T:I:VJ&:l 
IRON REVOLVERS ,  PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower, 
P. H .  &. F. M .  R O OTS, Man ufacturers, 

CON N E RSVILLE,  I N D. 
�J'Oi��NJlg:.���gl'n� �it��, C����ta��'�Pr:�tSt,. JAS. BEGGS & CO. , Seiling Agts. 8 Dey Street; 

Nm'W' Yc):El.:K.. ' , 
SEND FOR PRICED CATALOGUE. 

, $66 a week in your own town. Terms and $5 outfit free. Address H. HALLET & 00., Portland, Me. 

GTH E  ' -� �YMB OL ELEST IAL O I N TE R PR ETED  
THE T '��tS�:"Y[n�lfnh1:\:UWt�J��ktlr(JlII. 

R IDER  COM PRESSI·ON he Natural Wundm and Spicitual TeaChing Ofthe s.uN unfolded and explained. and the beautiful An�lo
.
, ies het,veen the Sun ofNRtllre and the Sun or R �&U�(,fO. P U M P I N  a E N  a I N E dearly traced out. A new work by Uev. He ,rtM�:n·rl�, 

. . . : ��I?�' i���r��i��5��:�ioRh:���.EAC�·N��t���T£lD (Hot AIr), for �lty or. country re
.
81M I immediately. A clear field. Nothing like it ever offered. dene

. 
es where it 18 reqUIred to rai8e a I Address, J. c. McCURDY & (JO., PhiladelpJda,. p. B. supply of water, i8 the mm�t Perfect p PumpinQ �,!chinf in the market . Its ' hOll n U'ophv, OR PHONETIC SHORT-H�ND. marvelous :Stmphcity. absqlute Safety, I Catalo.rue of works by Benn Pitman , wIth alphabet gren;t Economy and Effectweness. reu- I flnd i l lustrations for be-mnners sent on application. dent far super\or to all others. Can I Address PHONO(�RAPftIC IN�'mTUTE Cin'tl O. 

�:n�lo��a��ro��Xfidj���:�I�t
e

f�
o

n
. I Agents ·W��t;dC�·4-S--�;-�---�8.��-S;;-;CER CA 1U�EY E I( ," �A \ ER. , Sells Rapidly. � ::'l 5$U2 wash'n St., 

an:tN����:"\it� 'C'r.i�:�: Ill. �".�ticulars free _.�___ iii 'ill Boston, Mass . 

Please mlmUon this Paper. TJB:JIiJ Metal Worker 's D i rectory, ICE-BOATS - THEIR CONSTRUCTION 
and management . With working draWings, details. and directions in full. Four engravings. showing mode of construction. Views of the two fastest iee-salling toats used on the Hudson river in winter . Pv H. A. Horsfall. M.E . Contained in SClENTIFIC AMEHICAN S UPPIJ1� .. }.lENT, 1. The saIDe number ulso contains the rules and 
regulat.ions for the formation of Ice-boat clubs. the sailing and management of Ice-boats. Price 10 cents. (jl T H E  MEDART PATENT WROUGHT R I M  PULLEY .i... 

• } THE  L j� S r� O N �,�J2�EST BALAN C E : ! 
A'l...,j T H E  SMO OTHEsr A N OR1JjLE.PU'LL!'i:Y IN ' 
(1 THEh,,{OST DU_� THE MARKET ANY S I ZE OR. rA� E  STRAI GHl OR CROWN�J,T I t' riTOR""'C'�IT trn1 W�OLE  S INGLE  D O U B L E:  D R  TR IPLE... t\RMS l fi..f{ G E  P '(LL E YS A S PE C I A L.rV TH E H A R1 FO P D  E N G I N F E R I N G  C O  H A RT F O R D  C O N N  • •  � .  

· Compl·ising the following Trnllf's:  
Agricult ural I m p l e m e n t  Iron and Steel Dealers. 

Manufactnrers. Iron Ralling- Manuf'er., 
Bel l M ar.ufacturers. Lock " 
Boiler Maker�. Machinery Dealers. Bolt aud Nut Manuf'ers. MaChinists. 
Bra�s Fonndries. Machinists' Supplies. Bra". Goods Manu!'ers. Millwrights. 
Britamda Ware h Plumbers. 
Bronzed G oods Plumbers' Supplie •. Car Wheel R. R. !'upplies • 
Chain RoIling Mills. 
Cutlery Safe Manufacturers. 
Coppersmiths. I Screw " 
Engine Builders. Steam Fitters. 
Fire Arms Manufacturers. Rteam and Gas Pipes; 
Gas Fi  Lters. I Sheet Iron Workers. 
Hardware " Tool Manufacturers. 
Iron Founders. W ood WorkiJ;lg Macht'y. 

Mai led on receipt of pric-e, $3. FAR L E Y ,  PAUL & BAkER, Phi ladelphIa,  P a .  

SAFE and SPEEDY I o�d'���'U:O�iJt�� 
I matioll and , circulars 

WAY to FORTUNE. sen����;�i���
, Courier Journal Building, Louisville, Ky,. 

MAKING MACH I NES . , . 

T H E  BIGGEST TH ING  OUpl1��t' (new) E. ,NASON & CO., 111 Nassau St . .  ,N 
ok 

B.l1PTUItB And Mac h i nes for Cc:>oliJlg B reweries, Pork Pack i n g  Estab
l i s h m e n ts ,  Cold Storage WarehouseS, Hospita ls,  etc. 

SEN D  FOR ILI,UlilTRATEU A N /) D ElilCltIPTIVE CIReUI,ARS. 
g
ur

i5�. 
!��.��¥illIk'WA'�}§O��lh��e I�Jl��,tW���Rhn��� 

PIOTET ARTIFICIAL ICE CO. (Limited) , I Wsw York. His book, with Photojl:raphic li)<enesses I of bad cases. before and after cure. mailed for lOc. 
P. O. Box 3083. 142 Greenwicb St., New York city, N. Y. : $72 A W E E K , $I2 a dav at home ea,i1y made. Costly 

Outfit free. Address TRUE & CO., Augusta, Me.. 

ICE-HOUSE AND COLD ROOM. -BY R G. Hatfield. With ;lirections for .construction. Four 
engravings. Contained In SCIENTIFic AMERICAN SUP:PI;E�lENT, 59. Price "!.O cents. '1'0 be had at this office and of all newsdealers. 

ERICSSON'S 
N�w Caloric Pmnnill[ En�in8 

ROOFINC.  

MORPHINE 
AND W H ISKEY Habits easily cured with my DOUBLE 

-CHLORIDE OF GOL� BEMEDUJS. 5,000 cures. Bonks FREE. LESLIE E. REELElC. M. D., Hurgeon C. & A. Hailroad. Dwi:ht. m. 

AGENTS can now grasp a fortuup. Outtit 'l'orth $10 free , Addre." E. G. RIDEOUT & CO. , 10 BarcI�y St. ,  N. Y 
For steep or fiat l'oofs. A pplled by ordinary workmen I 

, . .  -- -. - , ------.----,-- ---� 
at one-third the co�t of tin . Circulars and sa.mples free. 50 Elega�t large chromosA no 2 aU�e, name. on, lOc. pre� 
Agents \\"anted. '1'. NE\Y. 3:! John 8treet. New Vork. sent WIth each order. u. A. HmIUfl,rd. lhggaJlum, ,Pt. 

'. ' , u'_ UOA'l' WHlF]'. FULL ur.o u U' '''''''e 4'· O Ch���0 v:J;iti�_;cards.';o 2_;;iike, for l 883, �i.;;;-� 6n, _"," .u .L H ' HDo""" arrdlilustrated Premium List, IOc. Warranted llest 
tr'1>wln�s and des�

!On. with d imensions of tte so ld.  Ajl:ent" wnnted . L JONER & CO . . Nassau, N.Y:. �gf6i�����'i�� '6:�te��ratli':ef;vr,;�lid;PnJ!'\1. w{\i'A� !,>urteon lllustratlol1l!. SUPPLEMENT 63. , Price 10 oent •• 
A �'ORTU�E FOR SOME ONE WITH Ll'rTL�) I I W E J. [, I K W.  AN:,o�() I J;S'J' RY 1"I�A 'l'1". means, If t1tken soon. 1l'0W'.:t':��t[�: �i�k��lIle. Mo. Simplest cheapest, and most economical pumping engine 

PITSA�i':.�i:�!I�W��P�." 
Office in New York tor the Cure of 

. :a��;��!��f��!�:. M A N  H 0 0 D ! fiiLlii¥�i�iIRB;&w:�i�i� Dr� Ab. Meserole Q.ate of London), who makes R. speefalty 
of Epilepsy, has without doubt treated and cnff,ld more cases 
than any other'livlng phY8idnn. H i s  Bucce8s has slm�lybeen 
astonishlngiuwe bave heard ()f cai'les of over 2() years - stand� 

KNOW THYSELF 
A Book for Every Man ! 

Young, Middle·Aged , and Old .  
The untold miseries that result from indiscretion in 

early life may be alleviated and cured. Those who doubt 
�hls assertion should purcbasaand read the new medical 
work published by the l>enbodv III edienl In.titnte, 
Boston . entitled the ",cience of l ,ife :  01'. Self.Pre· 
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Physical Debility. Premature Decline in Man. Errors of 
Youth. etc .. but It contains one hundred and twenty-five 
��l�:)�v��nj�f�il·�c:.\�:b�.���O��6�!��:Si{{:��t�g� 
b':f'l,�� ��II'toeil:': fgf�y:�;si�;�gl:.�� ��

o
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pages, bound . In beaut'ful embossed covers. full gtlt. 
embellished with the very finest steel engravings, guar
ftnteed to' be a finer work In every sense-mechanical. 
l�t�f.'t;�o�nf,:;'���s���l ;;-i�t�. �ln�;

h
:rll'h�

r
�e�����".t� Price only $1.25 by mall.  Gold medal awarded the .author 

bie �e';,rt�l�.;:,a.:i ¥��I�1'i :e'i:'fs�laY.i'gd n��.
strated sam-

P A d dre"" PEA'lODY MEDICAL INSTITUTE, or DR. W. H, PAltKER. No. 4 B,llftnch street, Boston. Mass. The aulthor may be consulted on all diseases requiring ,kill and experience. 
' 

C. H. DELAMATER &: CO., Proprietol'8, 
No. lO Cortlnlltlt Street, New York , N. Y. ��fs SJl��:��, :li��r�� �!n�;n�ltl�: rtlR;�Rb�\\��e«(;/hlvsO�o�� 

d"lrful cure free to stny ti,ufferer who lUay.sel}d tbeir expre-.l3s 
ftnd P. O. Address w� advise any one WIshIng a cure to au· 
di"ess Dr. AB. ME�EROLE, No. 96 John St., New York. 

ROCK BREAKERS AND ORE CRUSHERS. IN'·-YE---S-T-O-'-RS get full infO"nation .houi o';,:' 
We manufacture and suppJy at short notice and lowest ratest Stone and Ore Crushers con- ,. 7 -per. cent. farm mortga'ges. l� 
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e
&cc�!�J.���'���e��ir:����,������M���·d��y�N .�:. and J uly 2oth, IS80. to Mr. S. L. Marsden All Crushers supplied I>y us are constructed under -the Bnperiutend.ence of Mr. Mal"sden,- who, for the past fifteen years, bas been connected wtth ! 

the manufacture of Blake Crushers in this conntry and l!lngland. ' 
FARREL FOUN D RY ANn MAUHINE CO .. il'l anufr� .. Ansoni .. . e o n 1l .  

COPELA·N D ' &  BACON, Agents, N ew Yol'l<. . 

H E N DERSON'S S P ECI A L  R E FRACTORY C O M PO U N DS .  

AUTOMATIC DAMPER RECU LATORS A N D  W E I C H T E D  C �C E  COCKS. 
In extensive and successful use by the best concerns In the country • .  TheyJl8v(! no equals. LlbIiraJ discount. to the trade. Send for CIrculars anCi PrIce Lists. MURRJl;L & Jfl!lI.8� 28, so,.ll2 B ol Hday Street, BaItimoflil, M d .  

* THE STAR PIUN:TI;$'G·CO., Nmthford. Conn., * 
one of the oldest Card Printmg E$tabj i�nment�in: the State, 

("'ontinne to give their ag-ent!\'theJar�est, (',ommissionB fl.1Jd stlnd out 
the ChoicestStvles of ChromQ .ana Bevelerl Edge Cardi4� Send lOc. for onr New -pa(:k of Ele�:\nt Ch-romo Cards, Pt'rJtll't 

Renuties. SelJd 25 cents for Agents' SampJe Book and 
_,!. fl'uuced Price V,t. Blank Cards at Wholesale. 

RlmlNGTON TYPIl-WRITEU. 
Warranted. �ati8facti(ln gunl'flntf'ed. 
Type-'Vr1ter RuppJie".  �t'nd fnr cir
culars. A ddress E. REMING'rON &: 
SONS, M anufacturers, or WYC1>OFF. ���g& ����;��:��l

��i�
nt", 

WATCHMAKERS. 
Before bu:r!nJr lathes, Bee the "Whitoo . .  mb;l)'ladt) by AMERIC.AN WATCH TOOL CO��.WaJthatt\,,3ilass. " . 

VOI,NEY W .  �IASON-�O:- �
FRICTION PULLEYS, CLUTGHESAIld ELF.V A'l'ORS, PROVIIlEN(:lV It . 1.  
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Tn8it�e Pll41e, each i nsertion - - - .,. a cents a line. 
Hack POllie. each insertion - _ - $1.00 a Une. ' 

(About eight words to a line.) 
Flngravings may head advertisements at the same rate per line, fly meamrement, as the letter pres.. Adver

tism.ents must be received at pulJlicatifJn oJfice as early as Thursday morning to appear in next issue. 

COLUMBIA BICYCLE. 
This easy running, staunch. and du .. 

rable rQadster Is the favorite with 
riders, and is confidently guaranteed 
as the best value for the money at
tained In a Bicycle. Send 3c. stamp 
��� �Nal�n:;\����ig��talning price 

TH K I'Ol'E ltt' F'G CO . . 
��������5!Ii��W�a�s�hlngton st., Boston, Mass. 

PAT ENTS Bomrht and Sold for INVENTORS" 
and handled In UNITED STATE", 
and EUROPE. Pro1ltable Investments In Valnable Patents made for 
Capitalists by 

GEORGE B .  DAYIS, 
. No. 3�O California Street, San Francisco, Cal., 

Room 14. over Wells and Fargo's Bank. 
The Pacific Coast ofl'ers a good market for useful 

Inventions. 

The lliines of the tJarolinas Use Van Duzen'.  Patent 
Far 

The unde1'8lg;"ed, lnventor of the Old Dunham Ma
chloe, has a machine that wUl make square or hexagon 
forged nuts at the rate of 250 to 300 per minute. I W uuld arrange with right parties desiring to enter Into I the manufacture of nuts for a part interest in said ma,.. 
Chine. Address ' 

GEO. D UN H A lU, U n io nvi l le, Conn. 

RO CK D Ri l lS 8. A I R  C OMPRESS ORS 
1 I N C E R S O L L  R O C K  D R I L L  C O . , P A R K  P L A C E:  N E: W  Y O R K _  

Y 0 U Can make money with my outfit for maki
w. RU BBER  STAM PS.  SB:ffa�:'<],�Y: 

The " M O N ITOR." 
A I!IEW LIFTING AND NON�IFTING INJECTOR. 

Best BOiler Feeder 
In the world .  

Greatest Range 
yet obtained. Does· 
not Break under 
Sudden Changes of 
Steam Pressure. A I ",o Pnten t  

EJ E CT O RS OR 
Water Elevators, 

For Conveying 
Water ""'d. LiquId. Patent Ollel·�, Lu-

I b.·IC'lltorl'l, ete. 1V.A.T,:EI:.AN do :J:>Et..EYFUS, _ 1b' ''I.logtt�a 92 & 94 L i berty St., New Y o rk.  

ASBESTOS ROPE PACKING, 
A!!!BESTO S WICK PAC KING. 

A S IJE!!!TOS FI.AT PACIHNG, ASBESTOS SHEATHIN GS, 
ASBESTOS GASKETS, 

ASBESTOS BUILDING FELT. 
Made of strictly pure Asbestos. ' 

H. W. JOHN S M'F'G CO., 
87 M a i d e n  La n e , N ew York,  

Sole Manufacturers of H. W.  Johns' Genuine 
A���!1.�� ..bUIUl:G, �A tii' p"fF2F A\YR'FJM�� �.r lrj,S, 

CEMEN'l'!!!, ETC. 
DeSCriptive price lists and samples free. 

PLANING AND MATCHING MACHINE. � P 
� Z� 
<;:; § :<l � ;S. o  
g g. � ac� !!! O Ul  
. r g l'l'  -; 0 i.I ::: Suec1a1 Machines for Cal' Work, and the latest Improved' 

Wood Working Machinery of all kinds. 

M A C H I N I ST S' TOO LS,  
New and Improved Patterns. 

IRON PLAN ERS A SP ECIALTY. 
Oesterlein &; Bernhardt, Cincinnati. O. 

PLATINUM, 
FOR 

Scientific and Mechanical Purposes . 
Imported and for sale by 

THE S. S. WHITE DENTAL M'P'G CO, 
PHILADELPHIA, (1hestnnt St., cor. Twelfth. 
NEW YORK, "6" and "69 Broadway. 
BOSTON, 1 60 Tremont Street. 
CUnCAGO, 13 and 14 E. Madison St. 

PIQULLqsJd At Low Prlc,,�. Lnrll'e A ssorted Stock. A. &; P. BRO WN, 43 Park Place, New York. 

Is, acknowledged by users as the Best In the world. Unlike 
all other Packlngs. the Jenki n s  Standard Packinll' can 

be made any thickness desired In a joint by placing two or 
as man,. thicknesses together as desired, and follOwing up 
jOint It "ulcanlzes In-place and becomes a metal of Itself 
(It Is frequently called Jenkins Metal) and will last for 
years, as It does not rot or burn out. Avoid all imitations. 
The GENUINE has stamped on every sheet " JENKINS 
STANDARD PACKING," and Is for sale by-the trade L-=..!..�!O:!..!!!,..!,�:...!..!o..!....=::....;=:...:::..:...=-:.::....:=="'--' generally. ar Send for Price List .. B." 

N U T T A P P I N O  MACHINE. 
D U R R E L L ' S  PAT E N T. 
�? a Ma<;l'lnei$l8 1r .. , f spln.�les. 

"' 2 U 6(X) H 3  " 
Capacity of 7 Spindles. 8,000 per 10 hours. 

Acknowledged to be an indispens
able tool Mannfactured by 

HOWARD BRO S., 
Fredonia, N. Y. 

Stevens' Roller Mills, FOR . 
GRADU AL REDUCTION OF GRAIN. 

Manufactured exclusively by 
'l'HE JOHN '1'. N O YE lUF G .  CO.,  Hullitlo, N. Y. 

��,}'':'':�:�I�t �f?'lt�I:" tll���t C�I��!lW:t:;.?d 
Pens, Pen and Pencil Cases, Gold Toothpicks, etc. 

Our pens received the highest award at Philadelphia 
Exposit1on h for great elasticity and general excellence." 
S
'lfd,!l��:
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. WOO:l?E'. :':-A.WENW 
Asbestos Lined Remova.ble . Covering, 
Made of Felt and Asbestos. For

. 
e.. 

use on f:!Tl<;AM BOILERS Itn� 
PIPES, Refrigerators, Meat IIiiiIII Cars Ice Honees and HOT and 
COLD W A'l'ER PIPES. Easily I!Pplied by any one. 

Address CHALM ERS.SP ENVE CO., 23 John St., New York. 

Establ'd EAO L E  A N Y-I L S. 1 843. 
Solid CAST STEEl. Face and Horn. Are FnI1y War
ranted. Retail Price, 10 cts. per lb. 

N E W YO R K  B E LT I N O A N D  P A C K I N O  C O M P'Y. 
The Oldest and Largest Mannfactnrers of the Orlll'lnal 

S O L Z :O  V U L O A. � ::J: T ::m  
E M E. R Y W H E E L S .  ,.\, 1 1  oth .. r ki n ds Imitati o n s  n n d  Inferi or. Our name Is st�ed In full upon all our 
standard HEL'l'INtl .  PA C R I N G ,  and HOSE. " 

Address NE W YORK BEI.TING A>ND PA CKING CO. 

Emery JOHN H. CHEEVER, 'J'rens. . _ �9 PARK .ROW, N EW YORK. 1!iiI � :E O Z .A. z.. N <> T Z O E .  
Owing t o  thE; recent II'reat fire in the " World" Bu Udinl{, onr ollice has been removed as above. 

T. :LW:. :LV AG-LE, 
E R I E, PA., 

Manufacturer 01 
Portable, Stationary, 

AND 
Agricultural 

ElSTG:J:N'ES. 
WM. A. HARR IS. 

PRO V I DENCE, R. I. (I'ARK STREET), 
Six minutes walk West from station . 

H A ifiiis.a(')'OilL islserEoN Gi� E 
Wi l t, U urri s' 'atent 1Iu prov8lnenls, fl' to .. :r..R. l). " 

THE SEIBERT CYLINDER OIL CUP CO. , 
SolEi Manufacturers of 

Oil Cnps for }.ocomo
tives, lUarine and Stn
tiona.·y Engine Cylin-.if(f''Io!'-.nAl. ders, nnder the !Seibert 
and Gates Patents,with 
Sight Feed. 

P A.YNE'S A.UTOlUTIC ENGINES. 

� co r-I 
rg ;;J ;::I � � 

ALL CONDITIONS. . NO ADJUST M ENT FOR VARYING STEAM PRESSU RE • WILL LIFT WATER 26 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 

OFF I C ES A N D  WA R E ROOM S : 
PHILAOA., 1 2TH &; THOMPSON 8Ta, , NEW YORK, 1 09 LIBERTY ST. BOSTON , 7 OLIVER ST. CHICA.GO, 84 MARKET ST. AUGUSTA, GA., 1026 FE NWICK ST. ST. lOU IS, MO., 709 MARKET ST. 
DENVER, COL., 194 FIFTEENTH ST. SAN FRANCISCO, 2 CALIFORNIA IT. 
R ICH MOND, VA., 141 9  MAIN ST. ------------.--�-. 

H A RTFO R D  
STEAM BOI L E r� 

Inspeotion & Insuranoe 
C O M PA N Y .  

W .  n .  FRA N K L IN .V .  P res' t .  J. M .  ULEN, Pres't, 
J .  n. P I E RCE. See' y ,  

WITHERBY, RUGG & RICHA RDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip
tion. Facilities unsurpassed. · Shop formerly occnpled 
by R. Ball & co" Worcester, Mft, •• Bend for Catalogue. 

The Most Popular Scientific Paper In the . World. !m�!5'�lb� we£�!� !!nl! stren��, toughness, and durability. 20.006 Crank Shafts 
and 15,Ow Gear Wheels of this steel now running prove Its superiority over other Steel (1�stlngs Send for 

ESTA B L I S H E D  1 846. 

� Circulation Larger than all Papers of its Class Combined. 
Only $3. 20 a year, including postage to United States and Canada. 

$4 a year, including postage to all countries in the Postal Union • 

This widely eircuJated and splendidly illus
trateq pap.er is published weekly. EverY .11umber 
contams sIxteen pages of useful informlltion and 
a large number of O\iglnal engravings of new in
ventions and discoveries,representing Engineering 
Works, Steam Machinery, New Inventio11s, Novel
ties in Mechanics. Mauufactures, Chemistry, Elec
tricity, Telegraphy, Photography, Architeoture 
Agriculture, Horticulture, Natural History, etc. 

' 

All Cla .... es of Readers find in the SCIENTIFIC AM&RICAN a popuL'lr resume of the best 

scientific information of the daf ; and it is the aim 
of the publishers to present It in an attractive 
form, avoiding as much as possible abstruse terms. '1'0 every intelligent mind this j011rnal all'ords a 
constant supply of instructive r�ading. It is pro
motive of knowledge and progress in every com
munity where it circulatos. 

Club ... -One extra copy of the SCIENTIFIC 
AMERICAN will be supplied g'fatisfor every club of Jive subscribers at $ll 20 each ; additional copies at 
�ume proportionate rate. 

• e e . •  

This Is a distinct paper from the SCmN'l'IFIO in aU parts of the BrItish dominion, and in other AlIIERICAN, and is issued weekly. Every number conntrips. 
contains SIxteen octa\'o pages, uniform in size Combined Rates.-One copy of the SCIEN-
with SCIENTIFIC AMERICAN. Price $5 a yeu. TI:FIe A)IERICAN and one copy of the SCIENTIFIC AlIlERICAN SUPPLEMENT will be sent for one year, THE SCIENTIFIC AlIIERICAN SUPPLEMENT ,.em- postage prepaid, to any su bscriber in t.he United 
braces a very wide range of contE>nts, covering States or Camldd, on receipt of seven dollars by the 
the most recent and, valuable contrtbutions to pnblishpl'S. 
Science, Mechanics, flnfl Engineering from every The safest way to remit is by Postal Order, 
part of the world, Tran�latlons from French, Ger- Draft, "r Express. Money carefully placed Inside 
mAn, an d other foreign journals, accnmpanied of envelope�, secureJy sealed, and correctly ad
with Illustrations of Grand Engineering Works, dressed seldom goes netray, but Is at the sendor's 
also of Naval and Mechanical Constructions · of risk. Address 1111 letters and make all orders, 
magnitude, projected and progreSSing, at home, drafts, etc., payable to 

M U N N  " CO., 26 1 B roadway, New York. 

CIrCU����'1'j£1'tliS�'l'EET. CA S'l'INHS CO., 407 Library St., Philadelphia, Pa. 

SPEAKING TELEPHONES.  
THE UIERltJ!N BEI.L 'l'EI,EPHON.� tJODIPANY, w. H. FOrulES, W. R. DRIVER, THEO. N. VAIL, .PT_t. Treaswrer. Gen. Manager. 

Alexander Graham Bell's patent of March 7, 1876, 
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the voice of the speaker causes electriC undulatloJ!il 
corresponding to the words spoken. and which articula-
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Blake. Phelps. Watson. and others. " 

ifey:��g�l:se f�t
f!;;.��t: L1�':�b��g,<:t��P�.)�1:tl��.iems can be Ilrocured directly or through the authorized agents of the com�!tn'y. 

All telephones obtaIned except from this company. or 
Its authorized licensees. are · infringements, and the 
makers. sellers. and users will be proceeded against. 

Information furnished upon application. 
Address all communications to the 

AIUEIUCAN BELL 'l'ELEPHONE COMPA N Y, 9ii Milk SU'eet, Boston, Masll. 

PRINTING INKS. THE " Scientific Amerlcau " is prlnwd wtth CHAS. 
ENEU JOHNSON & CO. 'S INK . Tenth and Lombard StB. PhiJa., and 47 Rose St., opp. Duane St., N. Y. 
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