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THE BALANCE DYNAMOMETER. 

Although many forms of dynamometers have been de­
vised, none of them are more simple or more reliable than 
the one invented more· than thirty years ago by Mr. Samuel 
Batchelder, of Boston. 

This instrument, which is of great value in practical me­
chanics, is exceedingly simple and is fully adapted to its 
object. It is made of suitable dimensions and strength for 
the degree of power to be measured, and when it is used 
it is placed in the line of communication between the motor 
and the machinery to be moved; the power exerted on the 
machinery may be exactly measured by means of the steel· 
yard and weight, which form a part of the machine. There 
is also connected with it an index to show the number of 
revolutions of the drum for a given t ime, which being ob­
served, together with the weight, the data are obtained for 
computing the number of pounds which would be raised 1 

foot high per minute by the power exerted at the time upon 
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the dynamometer and transmitted through it to the work­
ing machinery. 

Our large engraving represents the dynamometer in ac­
tual use in connection with dynamo-electric machines, 
while the cuts, Figs. 1 and 2, page 132, exhibit the details of 
construction. In these figures A A and B B are two pairs 
of belt pulleys, each pair consisting of a fast and loose 
pulley. 'fhe machine receives its power from the prime 
mover by a belt on the pulley, A, and the power is trans­
mitted to the machine which is the subject of experiment 
by a belt from the pulley, B. The first pulley, A, and the 
bevei -wh'"eel , D, are fast upon the shaft, C, which revolves 
in bearings, 1. The bevel wheel, F, is connected with the 
pulley, B, by a sleeve, K, which is capable of turning on 
the shaft, C. The bevel wheels, D F, are geared together 
by the bevel wheels, E E, which run upon a cross shaft 
having a boss, G, through which the main shaft passes free­
ly. It is evident that if this cross shaft is not retained in 

BATOHELDER'S BALANCE DYNAMOMETE& 
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its place by some adequate force, the motion of the bevel 
wheel, D, will only cause the cross shaft to move round 
upon the shaft, C, and the wheels, E, will roll upon the 
wheel, F, without communicating motion to it or to the 
pulley, B; but if the wheels, E, and the cross shaft are held 
stationary, the motion of the pulley, A, will be communi­
cated to the pulley, B, through the bevel wheels, and the 
force there applied to retain the shaft, G, and wheels, E, in 
place will indicate the power transmitted through the dy­
namometer. The amount of power is ascertained by means 
of a graduated scale beam, H J, connected with the shaft of 
the wheels, E, by straps, a. 

The weight, M, fastened to the shorter arm of the gradu­
ated bcam by a sct screw, affords a means of balancing the 
beam when the machine is at rest, and the weight , W, like 
that of a common balance, moved on the graduated arm of 
the lever, will indicate the strain upon the belt. The num-

[Continued on page 132.] 
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1 THE RIGHTS. OF INVESTIGATORS. I and I did not Ree any elongation, such as ought to exist in 

In the SCIENTIFIC AMERICAN SUPPLE�lENT for July 20, the case of a comet very near the sun. I will hereafter 
1878, there was published an article entitled " How to Build I report to you fully in regard to observations made. The 
a Working Phonograph," with working drawings for the I appearance of thc 0 bject observed was that of a ruddy 
construction of a eheap and practical instrument. In the star of the four and a half magnitude. The method which 
SCIENTIFIC A�1EIncAN of August 24 we described and: I adopted prevents the possibility of error from wrong cir­
figured" a simple phonograph," in such a manner that any: cle readings; besides I had memorized the Washmgton chart 
clever boy could make therefrom an instrument that would of the region, and no such star was marked thereon. By 
illustrate perfectly the essential mechanism and action of comparison with the neighboring stars on Argelander's scale, 
that wonderful invention. the magnitnde of the planet would be the fifth, although my 
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publicity to hIS invcntion. The company which has pur- Speaking of the discovery. the English astronomer, Mr. 
chased the right to make the phonograph for commercial Lockyer, said that he did not look for Vulcan and did not 
purposes, however, take It different view of the matter, and' sec it, though he believed in Le Verrier's prophecy that it 
protest that It is not only inc;:)J1�istcnt on our part so to en- would be found at some time. lIe added· "We may rely 
courage infrmgcments, as they term it, but illegal on the I upon Professor Watson's statement that it is not a comet, 
part of our readers to follow the directions we have given and it is certainly not a slar, therefore it must be a planet, 
for making phonographs for experimental purposes. In i and, from its posit ion, an intra-Mercurial one." Remit by postal order. Address 

�[U",N & CO., 37 Park Row, New York. 
The Selentifi e Anterlcan Supplentent some instances, we arc informed, such makers have been :Much to Professor 'Watson's delight his discovery was in 

threatened with legal penaltIes for doing what they have a a measure confirmed by that of Mr. Lewis Swift, of Roches-
i. a distinct paper from the SCIE"TIFIC A>rEItICA';. 'rITE SUPPLEMENT f . h 1 1 . 1 
i. issued weekly, every number contains 16 octavo page., with hanosome per ect ng t to ( 0; all( posSIb y some lllay be deterred from ter, who was at a neighboring station. :Mr. Swift's observa-
cover, uniform in size with Scm';TH'IC AMEUICA';. Terms of subscril)tion pursuing their investigations in this direction, through fear \ tion seems to have been, in a sense, accide'ntal, yet there is 
for SUPPLEm;';T, $5 [I() a year, postage paid, to sub.cribers. Ringle copies of offendilw the patent law, and so involvill"" them�elves in . no reason to question its scientific value. In rrivino- an ac-10 cents. Sold by all news dealers throughout the country. . -. v . .:. I . . b 0 

• Combine.1 Rates. _ The SCIE"TIFIC A,mmcA'; and SrpPLIDf""T legal e!JfficuitICS. ! count of hIS discovery to the Hochester Democrat, }lr. SWIft 
will be sent for onc ye a r, postage free. on re ce i pt of scml <lollars. Both'· T<he law on thispoinL is not obscure. Investigators have I says: "About one minute after totality two stars caught my 
papers to one ad<lre" or d�lferent arl{lresses, fiS rlesired. ri.,.hts as woH as patentees· and amono- these is the riITllt to I e"e about three decrrees by estimation southwest of the The safcRt way to remIt IS by draft, postal order, or registered letter 0 , b t:I I J 0 , , 
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. make any patented article for the purpose of ascertaining its sun. I saw them twice and attempted a third observation, 

Scientific Anterlean Export Edition. 
sufficiency to produce the described effect; in other words, but a small cloud obscured the locality. The stars were 
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AMER<CAN, with its splendid engravings a nd valuable information ; (2.) reward, that the act becomes an offense against the law. such configuration of stars in the constellation of Cancer. I 
Commercial, trade, ana manufacturing announcements of Icading bouses. 1 When a machine is m[lde for the" mere purpose of ex peri- have no doubt that the unknown star is an intra-Mercurial 
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AMMONIA IN THE AIR lation in all commercial places throughout the world. Address .\IUNN & no III IIngemen . , . ' co . . 37 Park Row, NelV York. If this were 1I0t the case the progress of invention would i Dr. R. Angus SmIth, who 1111� done so much for thc chem-
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be very seriously hindered: improvements would be next to ' istry of the air, lately read before the :Manchester Literary 
impossible; and practical investigators and students-from I and Philosophical Society a paper on the distribution of Hm· 
whom most inventions come-would he grievously hampered! monia, in which he described the simplest method yet pro­
at cyery s�age of their progress. "Unfortunately the pur- II posed for determining the amount of ammonia in the air. 

i chasers of patents are too apt to construe their rights so as ..And since such ammonia �ay be t'�,ke� as an inde� �f �hc 

I to make them cover pretty much the entire uniYerse, and, if i amount of decayed matter I� �ny locality, the hygl?l1lc.I.m­
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�h8is; ·::::.i:l(i. �:W 1 1�����g�t �sv�����n.:::::::::.:::: l�� natural outcome of human selfishness; hut it is lIOt at all in i monia is deposited from the air on every object cxposed 
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�f.l�e�I;;:kfngi::::::::::·::::::: m I n�fg��i',i���I�e���t�C�I::::::::::: l!f( though really low, to persons who would have been glad to ,face." In short ammonia sticks to everything, and can be 
f,�:::,I,fg::�lhS�� ;,onsiiniing::··.:: g� �\i,7,�i: ;��il�l����i.g,�:�J:i;pW�n·of: m buy them as curiosities, or for the purpose of studying their; readily washed off with pure water. Hence Dr. Smith in­
g�vfi'i'l��':,�,t':;st��';;�mh::::: rm ��l'i:�r��v��\�er;::;��il,�;af�=I�e�tl�� nl singular properties and effects; this without interfering i 1 ferred that he might save himself much of the trouble he 
g��ef.\�cpostage·staii;ri"· [7j:::::: n� �g:!A�1;?O?t1i';��a\\irigfOr,i:::::::· tt1 the lea�t with the use of more costly and perfect instruments had been taking in lab�rious wa�hings of 

,
air to determine 

Hard t\mes , a source of ......... 1;12 '1'reeR, transplanting [:!j. . . . • • • •• •  139 for business purposes. By refusino- to meet this proper dc- the presence of ammOllIa, and gam the deSIred end by tcst-InventIOns. new . ... . ... . ... . . .. . U3 Value of a waste product ....... 131 <=I ' • • d . . .  
Inventions, new engineering . . . . . 137, Valve, new oscillating' ....... . . . 13! mand, they have si mply compelled investigators to make, ll1g the superfiCIal eposlt of am mom a whIch gathers on 

their own models; and they have no right now to complain. clean substances during ordinary exposure. Accordingly he 
TABLE OF CONTENTS OF • ••• • suspended small glass flasks in various parts of his labora-

THE SCIENTIFIC AMERICAN SUPPLEMENT THE PLANET VULCAN. tory and examined them daily, washing the onter surfaces 
No. 139� After twenty years of dispute, complicated by many with pure water, and testing at once for ammonia with the 

For the Week endlnlr Angust 31, 1878. doubtful and conflicting obRervations, the intra-Mercurial Nessler solution. Subse(lUently a great many observations 
1. ENGINEERING AND ;I{ECIIANICS.-'l'eRting the Force of Torpn- planet discovered by the Parisian physician, Lescarbault, were made by means of glasses exposed to air in door and 

�1��c15��trtc
c�'��e��i�Pl'i:���1t�;n���res.-Crimilllll IJoller ,\iaklng. will probably now have to be admitted to full standing out, where the air was sweet and whcre it was foul. By 

II. TECHNOLOGY.-Englisb Inamtrics and American C ompetition . among the planets. The readers of the SCIENTIFIC AMEIU- using glasses of definite size it was easy to determine 
��ftr:dtra't��g�':,����r��it-d��lX'�':,;;��p';t�g�\ca::,'6����Ytr����Y!I�f CAN will recall the numerous communications and articles whether the ammonia in the air was or was not in excess. 
M?I�nad��� r;Wre���1�ro��8:X'��a£�ir�f'"0���;;-I�W'l.r£���tlll5'�N: with reference to this planet, printed in our issues for In his laboratory experiments ammonia was observed when 
MORE.-Retoucbing .-Exaggerallon of Helief.-The }<'ace In Sbadow. October, November and December, 1876, and the more re- the glasses had been exposed an hour and a half. 
B�.Jv:-01fii:�'iXi;;iry of the late Firmin-Didot. cent article of �ray 25, 187S, when the belief was expressed Of the practical working of the test Dr. Smith remarks 

III. FRENCH INTERN,\.TIONAL EXPOSITION OF 18�8.-The St a tue that at the approaching eclipse the disputed planet would that it must not be forgotten that the ammonia may be ]lure of Charlemagne, 1 iJlustration .-Dutch Workmen's Dwelling,l figure. 
IV. ARCHITECTURE AND BUILDING.-Fireproof Construction. A be found not far from the sun. or it may be connected with organic matter; and conse-

�;��;t���t�
b
YJ�. �ru'i:�s\�;:'onccr,i;;1��;(:�J;dtill�{'i��:�1��n1n�st\\�� �� Ever since Le Verrier completed his demonstration of the quently this mode of inquiry is better suited as a negative 

�t���tli!f.h�ls�;;���o��' ���� i�gfs �����,�d\j·����l�I��t:��kcemCeO�: existence of a disturbing body somewhere between �Iercury test to show that ammonia is absent than to sLow what is 
��Jlli �I:�r�!egn t�e������"iiietl?�·g!n�n���t;'�Cti���lC�ical directions and the sun, not a few astronomers have been convinced present. When ammonia is absent wc may be sure that the 

Wbat the Elevated Hailway does for New York Architecture, that only a favorable opportunity was necessary to verify air is not polluted by decaying matter; when it is present 
V. CHEMISTRY ANDMRTALLURGY.-Chemical News Noticcs. Flx� by sight the evidence of mathematics. there is need of caution. Dr. Smith adds that he hopes to tlon of carbonic and other acids. Volumetric (leterminatioll of arsenic. 

Method of Heparating anll <letermining the ,tearlc and oleic Hcids de- Among these was Professor Watson, whose confidence make this a ready popular test for air, a test for sewer gases, 
rived from the :saponification of tal1uw. J)i�sociation of the salts of I Ii�iline. Discbarge on Vat blues Slllult,neous action of ferriCY"- was so strong that he went to Colorado determined to make for overcrowding, for cleanliness of habitations, and even 
����l�i� po

::gl�b��1���8��:���tc
et

t
t
:t�,�l�(;� gr���y:J;�nl��rJatiag�� the search for Vulcan his chief business. lIe said to! of furniture, as weI] as for SITIokc and all the sources of anl-

mIC pbo spbate. Chenncal in,lustry at the �'"eJlc 1 ExhibitlOn. �ulpbur; . " .  \ . Of ·t t b d ··tl . 1· t· d b18ulpbide of carbon; sulphurwftmd; alkali, ('t,'.-.\n AllotropIC Con- a townsman on Ius return· I was satisfied that there was a moma. course I mus e use "\\ I I COBSIe vra Ion an 
dl

¥g��;o���t��f�'�%:ti;tl:,c�a
l :r;f�1r����'!sO\J�2'���·FCR A ,ec-I planet within the orbit of Mercury, just as I am satisfied the conclusions must not be drawn by an Ignorant person. 

�u:ri'o�,:!l.i{r;:;�R���r;;�;t���\��� ��;;:'6'�m�� �i. �;.��M��f;��rid ��� I that there is one outside the orbit of Neptune. The pertur- The entire paper Will be found in the SCIENTIFIC AMERICAN 
bustlOn tbe same process, and the same amount of heatgivenolfin each I t· f tl t t d th h t SUPPLEMENT No 139 case. Chemical action. Spon taneous combustlOn of zinc-ethyl. Pbos- Ja IOns 0 lOse p ane .s, an some 0 er p enomena, canno . , . . 
pborus 8et on lire by water. Combustion of blsulph;{le of carbon. In- b 1· 1 tl h th · 8 h I t ------...... ,.� .......... ,� .. -------
fiammablht.y of coal gas. CurtOus dllfer<mces resulting from the man- e exp allle( on any 0 ler ypo eSls. 0 w en wen 
���a�;::I;�"f,ll��e':t°��o�Iie 

�?o�����I,b���''''d non-com ustibles. Tem- there I fixed on my plan and stuck to it. I determined to 
VI. ELECTRICITY. LIGj:IT, HEAT, ETC.-on Acoustic RepUlsion. By sweep south of the sun, and to keep within a small space 
VTI· DVOUAK. �coust1C repulsion of reson a tors open nt one end only. We had but three and one half minutes and the time was Ie acoustIC mIll. The acoustic torsion balance. Production of aerial ' 
currelnts b

t
� sounfd. Note by Pr?fessor ALFUED M. ,,-,\ YEH. givi:tg his too short til try to get over too great a spacc I meant to own oven lOn 0 the sound mIll, 4 llgures.-Scientltlc Progrc8s -A New Battery. search that much thoroughly, and so reduce the amount for 

VII. NdATUP.AL
b 

HlTRTO¥Y, GEOLOGY, ETC.-Australia. Its �eologv futnre astronomers should I not succeed. It was on the an geograp y, he Ii lora; the eucalyptus trees, etc. The Zoolo�y i I tfhC k!,ngaroos, the birds, and the reptiles. Tbe natives. Australi a for fifth sweep that I saw the obJ·ect " armIng and stock raising . I 
. 

VIII. �IEDIClNE AND HYGIENE.-Tbe Art of Preservin the Eye- In his report to Rear Admiral Rodgers, Superintendent of 
t"
llgbt. Adapted from the Frencb of Arthur Chevalier. �I.eases of the Ul1lted States Naval Observatory Professor Watson Ie eye contmued. Cataract as known to the ancients. Symptoms ' 

and cau.ses . Practical directions to sulferers. Operations for cataract bv says . "I have the honor to report that at the time of totalIty extractIOn and by depression. Asthenopy, or fatigue in looking at near objects. Practical instructions to [til troubled witb weak eye" num- I observed a star of the four and a half magnitude in R. A. bers C?f spectacles to use, etc. Amblyopy, a dangerous affection. caused • . . , by usmg glasses that [tre too strong, etc. Excellent advice, with 20 8h. 26m. dee. 18° north, whIch IS, I feel convmced, an III-tigures.-Antldote to Mercury and Lead.-Flowers of Sulpbur In . . "ciutica. tra-MercurIal planet. I observed With a power of forty·five, 
IX. AGRTCl'LTURE, HORTICUI,TUHE. ETC.-English V". American and did not have time to change the power so as to enlarge Fat:ming .-Subsoil Plowing.-The Bag-net versus Paris Green.-Qumces. Tbe lr propagation, SOil, and planting. the disk. There is no known star in the position observed, 

SOFT VS. HARD IRON. 

A series of mORt carefnl experiments recently undertaken 
by:Mr. David Kirkaldy, to find out the relative merits of 
wrought iron plates manufactured by Krupp, of Essen, and 
those made in Yorkshire, demonstrated that, as regards the 
elastic limit, or the amount of load at which the elasticity 
becomes impaired, the result was in favor of the Yorkshire 
plates by 9·2 pcr cent, which Is attributed to their greater 
hardness; but that the ultimate or breaking stress was in 
favor of the Essen plates by 5·5 per cent, the softness of the 
iron, as shown by the contraction at area of fracture, being 
also in favor of this latter. 

To ascertain the reduction of tensile strength by drilled 
and punche<l holeR, 42·5 per cent of the plates was removed 
by rivet holes made in their centers 2Yz inches apart between 
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centers, and the actual mean loss of strength recorded on I article from the Chicago Journal oj COJ/lmerce, with relation I turned cock the roar was frightful and was as irritating to 
the Essen plates amounted to 38'0;; per cent, and on the to this matter. The Northwest is shown to be especially the car as escaping steam. In running, hnw()vcr, very little 
Yorkshire to 42'95 per cent; the differenee showing unmis- I rich in rivers affording large and uniform currents and noisc is heard from the escape pipe, because the escaping 
takably the value of the softer iron, and that the ultimate abounding in valuable mill sites. Wisconsin, Minnesota, air is made to pass through a mass of ordinary curled hair. 
stress borne is much affected by this qnality. I and Iowa have a score of such rivers furnishing available This device Mr. Bushnell esteems one of the most important 

Disks 12 inches in dmmeter and Yz inch thick were then I power equal to that of the most prominent power furnishing of his inventions. He has no doubt that it would prove 
subjected to a bulgmg stress by being pressed into an aper- ! rivers of tbe East. In any of these States can be found rivers equally efficacious in deadening the sound of escaping stcam. 
ture 10 inches in diameter by a bulger. The difference in like the Des Moines of Iowa, or the Fox of Wisconsin, able In running thc distance of four miles the pressure was re­
favor of the Essen pmtes was 17'8 per cent. In resistance to run all the machinery in New England and New York. duced from 1,950 Ibs. to 750 Ibs. 
to a bending stress also the results showed favorably for The force available at Minneapolis alone is estimated at Whether either of these motors will stand the test of 
Essen ]llate� in both hot and cold bending tests. Some 120,000 horse power. In the three States mentioned, the winter use, with snowy or frosty rails, remains to be seen. 
plates showed cracks when bent at angles of 50·, while many Journal counts fifty rivers from 150 to 600 miles in length, • , • , .. 
of the Essen specimens bent as much as 1800 before craek- which possess every requisite as first class mill rivers; and A FALSE ALARM. 

ing These results are of great importance to architects and each of these has numerous tributaries a hundred miles 01' The New York Herald of August 1:ith set off its regular 
engmeers III determining the relative values of soft and hard less in length, abounding in valuable mill sitcs: rivers fed Washington correspondence with the startling head lines: 
irons for their purposes. by lakes and other natural reservoirs, which supply a strong "Important Decision oj the Attorlley General. THOUSANDS 

•• I' • OF PATENTS INVALIDATED." The text of the letter was and almost unvarying current the year round. Besides, 
THE NEW DIVINITY. owing to the natural advantages of the bed rock of Western quite as alarming as its title-to those -who did not recog-

It hac been claimed that modern socialism, although pro- mill sites, the average cost of dams and other structures for nize its absurdity. Fortunately, however, few invcntors or 
fessedly atheistic, if, in reality the beginning of a new rcli- commanding water power in the 'Vest has been only about patentees are so ignorant of the practical working of the 
glOn. The testimony received by tllc Congressional Labor two thirds that of similar constructions in Eastern States. patent system as to be misled by such wild talk about the 
CommJttee seems, in the mam, to bear out the assertion. The extent to which the water power of the Northwest is invalidation of "between forty and fifty thousand live pat­
However confiicting, in every other respect. might be the already utilized is but imperfectly appreciated even in the ents." According to the IIeralel writer, the Attorney Gen­
yiews of the socialistic reformers that thronged the commit 'Y cst. "In the single industry of the flouring trade," says eral's decision is in effect that" letters patent issuing to two 
tee room. they all seemed to be in substantial accord on one _ the.Journal, "we find its rivers turning the wheels of two or more persons, when but one of them is the rcal inventor, 
point, namely, the source fro m which relief from all indus ; thousandcof the twenty-fivc hundred flour and grist mills. are void, and cannot be made valid by any act of the parties 

. I I - Th bl' fid . I A f '  I . concerned or by the Patent Office." tna trou Jles was to come. elf su Ime con ence m . thousand manufactories 0 agncultura Implements and 
the beneficent capacity and character of this new divinity machine shops are already established, and the wagon and The decision is in reality nothing of the sort, the uninten-

II I 'f d tional misstatement of its effect arising from the omission wou ( lave been beautl ul if it ha not been so absurdly ri- furniture factories are legion. Woolen and cotton mills, 
dieulous-ridieulous as every phase of fetich worship must tack and nail factories, and in fact all the higher grades of of the words asjoint invento1's after" persons." 
he to those who have passed beyond it. manufactories have already discovered the advantages which The occasion of the decision was this: In 1871 Joseph 

The troubles that afflict the poor are traced by socialists our rivers offer for their location." The Mississippi valley Barsaloux invented a device for stiffening boot and shoe 
chiefly to the oppressions of capital made possible by the must ultimately furnish homes for ten times as many people hecls. Before applying for a patent he sold to James & 
maladministration of govcrnment, itself corrupted by Im- as the whole of the United States now contains. As that Lyon two-thirds of his right. In 1872 a patent was applled 
man selfishness anq dishonesty. In the interest of hcredi- time approaches these splendid facilities for manufacturing for, and in the application the thrce men were-" by the mis­
tary wealth and position government docs no end of wicked enterprise wiII make the Northwest the busiest and wealthiest advice of their attorney and their own ignorance of the 
things. and neglects to do justice to the poor in almost region in the world. With every new manufactory the need law "-described as joint inventors, instead of following the 
everything. Indeed, in whatever govcrnments may under- of sending corn and wheat and beef and pork half way regular practice in such cases of naming the first as inventor 
take to do, jobbery and favoritism on tIle part of those em- round the world to find a market will be lessened, to the an:! the others as assignees. The patent was issued in ac­
powered to direct the work invariably result in a squander·· farmer's gain and the general advantage of the eommon- cordance with the terms of the application. Subsequently, ' 
ing of the means provided, and almost always in an increase wealth. Indeed the combined advantages of the Northwest, in 1875,. James & Lyon discovered their �rl:or and applied 
of the burdcns of the poor, with no compensating benefit. in pos ess' g a ferne s il abundant m'neral w ltl I '  for a reissue to Barsaloux alone. In the opllllon of the Corn-s m. 1 0 ,  I . ea 1, a p e�l- missioner of Patents the new patent asked for could not be Down with the Government! Oust the rascals that in the tude of aVailable water pO�'er, a healthy clImate, and a vIg- I II d h . .  l b ' 'd h h name of J'ustice I)lunder the public treasury, and share the d th 'ft I t' k 't 't t fi 

'
Id ega y grante , t e oflgilla patent elllg VOl t roug no orous an 1'I y popu a lOn, rna e I , I seems 0 us, a e I.f I f h d d h '  . h '  b . 

'1 'th tl . I h 1. ' '11 . f h . . . . au t o t e epartment an t e IllventlOn aVIllO' een III SpOI S WI Ie flC 1, W 0 use tuclr I -gotten gams or t e for manufacturlllg and other mdustnal enterpnses second to r f h' H" . b 
oppression of their betters, the producers! none in the Union. And the recrnt emigration to that re- pub IC use or more t an two years. IS ?pI�lOn w�s. re-

This is the socialistic cry, from Russia to San Francisco. gion of thousands of thrifty mechanic, and artisans from ferred to th� �ttorney Gcneral for an �u�hontatlve decI�lOn, 
Yet, like the poor savage of Ashantee who makes a god of the East indicates very plainly that its industrial future is �nd

l 
th� fr0sl�lOn taken by the CommiSSIOner was sustamed 

the snake that bit him, the one unanimous demand of the being rapidly determinecl in the riO'ht way. m t lC 0 owmg terms: . . . 
soci.llists before the Labor Committee was that government .. , 0' .b "The error here presented consists of a false suggestIOn m 
should undertake to do everything. PNEUMATIC ENGINES FOR STREET CARS. 

the original application that the invention was joint. This, 
By what process of mental jugglery the idea of govern- The substitution of compressed air motors for horse powcr whether done through ignorance or by mistake, does not, in 

ment is separated by them from human agency and made a in street car traffic has for some time been under considera- my opinion, afford any ground for the action prayed for. 
god to do impossibilities-incorruptible and of unfailing tion by the Second Avenue Street Railway Company of this The pawnt issued upon that application must be deemed to 
wisdom-there is no means of telling: yet the fact remains city, and it is noW' claimed that the prospects of a success- be void, as a joint patent cannot be sustained upon a sole in­
that these unfortunate victims of government, according to ful issue are most satisfactory. An experimental car was vention of one of the patentees (see 1 _l\Iason's C. C. Ref., 
their own account, want nothing so much as more govern· rlln over the Harlem portion of the road, August 3d, and 473), and the department cannot by means of alterations or 
ment. In the name of liberty they demand the most ab behaved so well that the company propose to dispense en- corrections confirm or impart validity to a patent which was 

I f d t· D . 1. ' d I originally void." so ute 0 espo Isms. cnoullemg tue mcompetence an tirely with horse power on that part of their road as soon 
rascality of all men in power, they would turn over to go v- as a sufficient number of engines can be constructed. Ulti- As will be readily seen, this decision imports no new prin­
ermuent (and so, of course, to the control of officials) all mately they hopc, it is said, to extend the improvement to ciple or practice into the working of the patent system, and 

I f I I 11 I f d will have no such effect as the Herald writer describes. U n­t lC means 0 wea t I, a t lC processes 0 pro uction, all tile the whole distance from Harlem HiveI' to Peck Slip. 
distrihutlOn of this world's goods. In future years this Externally the new self-propelling car resembles the ordi- less the partn?rs. of an inv?n.tor.have deliberatel.y sworn to a 
feature of the socialistic movement will, we believe, be nary street car, the comprcsse(1 air rcservoirs and other ma- falsehood, cIarmmg to be Jomt mventors when.l� truth the! 
looked upon as one of the most curious and unaccountable chinery being uncleI' the floor and out of sight. In the trial 1 were not, they need have no fear of the validity of their 
of epi(lemic delusions. trips a speed of from sixteen to eighteen miles an hour was pat�nt; and no competent p�tent attorney would allow such 

With not a few of the objccts of the socialistic reformers obtained. The movement of the car is controlled by a brace a mistake to�eur throug�I��d�:tenee. 
we arc in hearty sympathy. To no slllall degree they are of levers on the front platform, and involves nothing, it is THE WALLINGFORD TORNADO. 
working at, if not working out, the true aims of American said, beyond the skill of an ordinary car driver. The ca- On the evening of Friday, August 9, a tornado swept over 
institutions, as they thelllselves will discover in time, when pacity of the two reservoirs is sufficient to drive the car from a portion of the village of Wallingford, Conn., killing out­
they come to know more aoout our institutions. When to Harlem River to Peck Slip and return. A seventy-five right between twenty and thirty fp,rsons, and wounding many 
their zeal they add knowledge-practical knowledge, not horse power steam engine at Harlem is used to charge the more, some of whom have since died. Forty dwelling houses 
idle dreams and mischievous misapprehensions-they will reservoirs, five minutes being safficient to do the charging. were demolished, besides a church, a s('hool house, a facto­
see, as others d 1I0W, that flley are largely fighting shadows The inventors of this method of propelling street cars are ry, and fifty barns. Nearly all the dp,ad were crushed by 
of thdr own creation. And they will discover too that it is Messrs. Robert Hardie and J. James, of Glasgow, Scotland. falling timbers. The tornado appears to have been confined 
sheer madness to make a divinity of the popular will, as ex- Another compressed air motor for street cars, the inven- to a belt of territory less than half a mile wide and two 
pressed by government-the necessarily rude adjustment of tion of Mr. Henry Bushnell,of New Haven, Conn., was suc- miles long, the whole damage and loss of life occurring on 
conflicting individual wishes and interests, executed by fal- cessfully testcd a few days since in that city. Mr. Bushnell's a strip of sand plains of small extent. Severe thunderstorms, 
lillle individuals. A government of the people, for the air receivers arc tubes, the largest of which are twenty feet in some cases attended with much hail, were general 
people, by the people, may be the very best government pos- long and only eight inches in diameter (those of the Hardie th�oughout New England that day. 
sible for a frce people; but to makc a god of it, putting upon & Jamcs car beinO' two feet in diameter). There are four of Measured oy the loss of life this is by far the most de­
its shoulders all powers and all responsibilities, in the hope these, two on cach side of the car above the axles and next structive tornado that has been experienced in the East: it 
of ushering in the millennium thereby, as socialists threaten, the wheels. Between them at the end of the car are four was not, however, of unique severity. Some forty years 
is a scheme worthy only of the madhouse. other tubes, each six feet long and six inches in diameter, ago the same re gion, almost the same locality, was swept by 

• 4" • inside measurement. The double cylinder engine which a whirlwind of even greater force, though fortunately it 
THE WEST AS A FIELD FOR MANUFACTURES. drives the wheels docs not differ materially from a steam en- did not encounter any human habitations. Still earlier, in 

The rapid progress of manufactures westward during re- gine, except in the smallness of the cylinders, which are only 1787, a more fatal and possihly in other respects more de­
cent years has been noticed in this paper frequently. AI- 294 inches in diameter. By an ingenious device the cylin- structive tornado struck the country between New Britain 
ready the Western markets are to a great extent commanded del'S are kept warm by a small air compressor attached to and Weathersfield (directly north of Wallingford), and 
by Western industry: and the tendency is to make that part the running gear of the car. Great advantage is claimed passed on to Eastbury, doing great damage: and it was 
of !.he Union each year more and more independent of the by Mr. Bushnell for the long and slender receivers; a pres· noticed in the Hartford Courant of that time that a previous 
factories of the East and of Europe. Thus far in the com- sure of 2, 000 Ibs. per squarc inch giving in them a pressure hurricane had swept substantially the sa me track, the cen­
petitIVe struggle two factors have told strongly in favor of of only 50 tons on the hrad of each tube, while the two-foot tel'S of the two being only 33 yards apart. All these storms 
the Western manufacturer-nearness to market, and a closer receivers of the Second Avenue car, he says, would have to occurred in August. 
knowledg-e of and sympathy with thc special wants of his stand a pressure of 180 tons with the pressure of 800 Ibs. There is a prevalent opinion that. violent tornadoes are rare 
customers. There is another factor which promises to help to the square inch claimed by the inventor. A gentleman in the East, and that the unobstructcd sweep of an open 
still morc the development of the manufacturing industries who was prescnt at a trial trip reports that the motion was prairie country is needed for their full development. They 
of the West, a factor which Eastern men have been slow to easy and at times about twice as rapid as that of a horse car. are more common in the West, it is true: but it is probably 
appreciate; and that is the superior natural facilities of that The new vehicle obeyed the engineer promptly in starting due not so much to the more favorable conditions prevailing 
region, especially the Northwest,arising from the abundance and stopping. The distance traveled in going and return- there as to the fact that the West is very large compared 
and permanence of its availab!e water power and the even ing was a little over a mile. At the start the gauge regis- with the East. If equal areas bc compared, the Eastern 
greater abundance of coal. In the SCIENTIFIC AMERICAN tered 1,800 Ibs. At the return the pressure indicated was States will probably be found to suffer from whirlwinds as 
SUPPLEMENT Number 140, will be found in full a notable, 1,500 lbs. When the air was allowed to escape from a frequently as the West. 
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CAPTIVE BALLOON OF 1878. 

The 'captive" balloon now inflated in the Place du Car­
rousel of the Tuileries is an object of wonder to Paris at 
the present time. Viewed from the Arc de Triomphe or any 
part of the main drive of the Champs Elysee, half of its full 
height shows above the western faliade of the Tuileries, and 
we observed it plainly in view a day or two since when at 
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J citutific �tutricau. 
Petit-Bourg, 30 kilometers (19 miles) from Paris, when at­
tending the trial of plows at that place. 

Its size is something extraordinary, and we shall merely 
give the figures. omitting the glowing description of the ap­
pearance of this remarkable city, which shows better than 
most others at a bird's-eye view, owing to the size of its main 
streets, the large buildings and parks, the green avenues, 

..... -.-.... -.-

GIFFARD'S CAPTIVE BALLOON OF 1878. 

[AUGUST 31, 1878. 
and the winding course and wide quays of its beautiful 
river. 

The balloon has a diameter of 118 feet, and stands, when 
inflated, 180 feet high. It has 43,057 square feet of surface, 
and the weight of the envelope is 8,800 pounds. It has 
eight superposed adherent tissues, of alternating silk and 
caoutchouc, the outer fabric being varnished and painted 
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with zinc white ; 4,000 meters of  material which is 1 ·10 
meter wide are used for each layer, the excess of 0 '10 meter 
being overlap for sewing the silk or uniting the gum goods, 
as the case may be. Each meter of surface costs 14 francs. 
The cord netting is 1 1  millimeters in diameter and weighs 
6,600 pounds. 

The cubic contents are 847,598 cubic feet, and the cost of 

-- --

$ titufifi c �tutricau. 1 3 1  
the whole enterprise a little over $100, 000. The height of as I The cable traverses an underground tunnel i n  its passage 
cension is 600 meters (1 ,968 feet), and the charge for each , from the winding engine to the balloon. The inflation takes 
person 20 francs. The cal is annular, bemg 6 meters in di- I a week of time, at a cost of 62,000 francs, the gas being hy­
ameter, forming a circular gallery 1 meter wide, with parti- drogen, obtained by the chemical reaction of 100,000 kilos. of 
tions, around a central aperture of 4 meters. It carries 50 I iron, 200,000 kilos. of acid, and 500,000 liters of water. 
persons at a trip, estimated at an average of 60 kilos each ; The gas traverses a series of purifiers, and is collected in a 
total hYing burden. 3,000 kIlos. ((l. GOO pounds). large reservoir and thence passes to the balloon. 

--- . - -- -- - - - .� ---: � --::.-:- ..  --- - -:-
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THE INFLATION OF THE BALLOON . 
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APPARATUS FOR MANUFACTURING GAS FOR INFLATING THE BALLOON. 

THE WINDING MAOHINERY. 
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$titut if i t �tutri tnu+ 
The winding engines for the cable are each 30 horse Then, too, it must be remembered that this is surplus pro­

power. and wind in at a rate of 30 turns per minute. the duction. It has been accumul ated by producers after earn­
a1 erage length of a turn on the barrel being nearly 20 feet. ing livel ihoods for themselves and families, and paying their 
The cable weighs 4,400 pounds, lind has a proved strength share of the cost of government and their proportion of the 
of 200,000 pounds. burdens of society. It would require, then, the labor of 

The capti ve balloon ( " Geant ") of Mr. Henry Giffard in 100. 000 men for 20 years to replace by surplus production 
1867 had a capacity of 5,000 cubic meters. and its ascent  this annual loss. It is not only so much wealth subtracted 
was 300 meters (084 feet). She carried up 12 persons at a from the resources of the country. but it is the loss of the 
trip The size of the present one may be repeated for the productive power of so much capital. 
sake of comparison, the cubic capacity being 25,000 cubIC .. . . I .. 
meters, its load 50 persons, and its elevation double that of THE BALANCE DYNAMOMETER, 

the former. [Clmtinued from first page.] 
The first question that naturally presents itself to the mind ber of pounds thus indicated multiplied by the number of 

of every one who contemplates making an ascension is ; feet through which the belt moves per minute will give the 
" What would happen should the cable break ?" Such an number of pounds raised one foot high per minute. The 
accident is scarcely within the range of possibility. Still, product divided by 33,000 gives the horse power expended 
everything should be foreseen ; supposing it should break ! in driving the machinery. 
W ell, the aerial voyager would have a more extended excnr· A worm, Y. on the end of the shaft, C, is made to move 
sian. that is all The double bottom of the car is provided an index which shows the number of feet through which 
with bags of ballasting, grapplin.� irons, and guide ropes, the belt or surface of the pulley moves in a given time. 
and the aeronauts chosen by M. Giffard as Captains are MM. In graduating the arm of the balllnce • •  J, the division 
Eugene and Jules Godard and Camille Dartois. The names marked 0 is the same distance from the center of the shaft 
of these aeronauts are as popular as their ability is proverbial. as the periphery of the pulleys. The balance arm is divided 
In case of an accident their knowledge and coolness may be into spaccs equal in length to the semi-diameter of the pul­
relied upon . But no accident will happen ; this is very cer-. ieys, and they are marked 0, 10, 20, 30, and so on. The 
tain. "Weight, W, w ill  be double that of the strain on the belts. 

As a further provision against such a barely possible event, The plunger, attached to the steel-yard and operating in the 

however, the captive balloon is provided w ith 
certain pieces of apparatu s  that are found in 
ordinary balloons, but in this case in a greatly 
improved form. 

Balloons are furnished at their upper part 
with a wooden valve, formed of two flaps 
which open from the exterior to the interior 
by means of a cord which is under the control 
of the aeronaut ; these close automatically un­
der the action of rubber straps which extend 
over their upper part. The hermetical clos­
ing of these flaps is rudely effected by means 
of a mixture of tallow and flaxseed, which is 
applied to the grooves and joints of the valve. 
Aeronauts give this mixture the barbarous 
name of " cataplasm. " M. Giffard has modi-
fied all these parts of the acrostatic valves. 
The one situated at the upper part of the bal­
loon is formed of a large metallic disk 22 
inches in diameter, furnished on its upper 
side with a circul ar metallic projection which, 
resting against a crown of India rubber, pro­
duces a hermetical sealing. The disk of the 
valve is made to press against the rubber 
crown by means of spi ral springs. The valye 
may be opened by the aeronauts by means of 
a cord which hangs dow n as far as the c: lr. 
The valve is mounted in the center of a circle  
of very thick stuff. which, w ith the material 
of the balloon, is clamped between two circles 
of wood held together by bolts. The whole 
apparatus is protected from thc clements by a 
sheltering tent made of a solid framework of 
wood, mounted on springs, and covered w ith 
canvas. The lower valve is formed of a large 
metallic disk 32 inches in diameter, llCld in 
place by very delicate springs. This disk 
opens automatically, under a very weak press-
ure, to allow the escape of the excess of gas 
due to d ilatation. This valve, like the upper 
one, is mounted in a collar of thick material, 
which supports, in addition : ( 1) the tube 
through which the balloon is inflated ; (2) a 
metallic piece through which the cord of 
the upper valve passes ; (3) a g)a,.;s " bull' s·eyc ' ·  t hrough 
which the interior of the balloon may be examined ; (4) a 
manometer. Around the large circle of the valve has 
been fixed a series of layers of I ndia rubber to prevent the 
balloon from " bagging " under the action of the wind, and 
to keep it always distended. The spring balance which 
unites thc balloon to the cable is suspendcd in the center of 
the annular space surrounded by the gallery of the car. 
This balance is formed of two steel cy linders united by light 
iron springs. Four vertical dials indicate, by means of 
hands. the amount of traction in kilogrammes to which this 
species of dynamometer is submitted. The aeronauts and 
voyagers in the car may always know during the ascension 
the excess of ascensional power of the balloon and the force 
with which the wind is acting on the cable. . � . . . 

A Source of Hard Times. 

Speaking of the vast-and to a great extent avoidable­
destruction of property by fire in this country, the F'ireman 
says that fires are increasing, both in numbers and destnlC­
tiveness, far more rapidly than the increase of wealth and 
production. It is computed that from an annual loss by 
fire in 1868 of $35,000,000, the ann ual loss, exclusive of 
exceptional fires such as Boston and Chicago (if they may 
be cal led " exceptIonal ") , has increased to $100,000,000. The 
full significance of this statement cannot be realized unless 
analyzed. This loss is the irremediable loss of human pro­
duct and industry. It is the conversion of human blood, 
brawn and nnscle, necessary to create $100,000.00() of value. 
into ashes and smoke. Assumi ng the labor that produced 
this value to be worth $3 per day, this loss is the loss of more 
than the combined labor of 100,000 men for one entire year. 

}O 

BATCHELDER'S BA LANCE DYNAMOMETER, 
water box, as shown on the first page, was applied by 
Mr. James B. Francis, of Lowell, for preventing sudden 
vibration when the instrument is used in connection with 
machinery, when the strain is variable, 

This dynamometer has recently been used by Mr. Samuel 

Webber, of Manchester, N. II. ,  for weighing the powcr of 
spinning and other machinery. A report relating to thcse 
tests is contained in his Mnn llal of P010CT'. The in strument 

is also used in connection w ith dynamo-electric m achines 

by Professor John Trowbridge, of Cambridge. . I .  � ., 
A Veterau Inventor. 

l\1r. Samuel Batchelder, the inventor of t.he dynamometer 

described in this number, is a resident of Cambridge, Mass. , 

and is now ninety-foil!' yean old. He has been engaged in 

the cotton manufacture for seventy years, having been 

owner, in part, at New Ipswich, New Hampshire, of the 

second cotton mill that was built i n  that State. about 1808. 
This was previous to the use of power looms at Waltham, 

yarns only being made, which were woven into cloth upon 

hand looms, in fai'ID houses ; shirting, gingham, checks and 

ticking being thus manufactured. Pillow cascs were also 

made without seam, the selvages being closed and the bottom 

woven in, forming a bag of the same kind liS those now in 

extensive use for grain. 
The Hamilton Mills. at Lowell . were built under the di­

rection of Mr. Batchelder from 1825 to 1830 for the manu­

facture of twilled goods (jean s and drillings), which had not 

previously been made on po wer looms ; he also built and 

managed the York Mills at Saco, Maine, from 1831 to 18{6. 
Since that time he has acted as treasurer of the Portsmouth, 

the York, and the Everett lIills, the lattel' having been estab-

[AUGUST 3 I ,  1 878. 
lished b y  him a t  Lawrence, Mass. , in 1860, and h e  continued 
in active business, making frequent visi ts from Boston to 
the mills, until he was eighty·six years of age. 

He has ma(le many improvemenis  in the practical opera­
tions and machinery of the cotton mauufaeture, one of which 
was thc " drawing frame stop motion, " which was patented 
in England, and is now in general use in all cotton mills ; also 
the use of steam for dryiug the sizing of the warps in d ress­
ing frames ; the dyeing of cotton in the lap for mixed goods. 

In 1863 he published a volume upon the " Early Progress 
of the Cotton Manufacture of the United States. " His con­
trilJUtions to the newspapers in relation to the tariff, labor, 
manufactures and various other subjects of general interest 
are very numerous, and have been continued to  the present 
time. 

. , . , " 
Ne,v Agricultural I nventions, 

Mr. George W, Fawks. of Prairie  Hill, }[o. , has patented 
an improved Portable Hay Ricker for raising hay upon 
ricks. It is simple in construction ,  and is �o constructed that 
it may bc read ily drawn from place to place, as required. 

Mr. William H. Hall ,  of Tiffin, Ohio, has invented an im­
proved wire toothed Hay Rake, which is  lighter, stronger, 
more convenient, and less liable to break and get out of or­
der than rakes con structed in the usual way. 

An im proved Grain  Steamer and Drier has been patented 
by Mr. Fredrick A. Hoffman n .  of Baldwin City, Kan . The 

object of this in vention is  to  furn ish, for the 
'
steaming and drying of grain and m iddl ings . 
an i mproved apparatus by which the hurl'S 
may be supplied continuously with properl y 
steamed and dried grain, without removing 
the apparatus, and w ithout any choking of the 
samc by the grains or middlings in their pass· 
age to  the burrs. By using the apparatus, 
flour of a greater degree of whiteness and 
with a l ighter bran is obtained, with less waste 
in the sweepings. 

Mr. Charles E. Adamson, of Humboldt, 
Neb-. , has patented an improved Wagon Rack, 
which is  so constructed that it may be readily 
adjusted to ridapt the wagon for usc for carry­
ing wood , stone, lum ber, corn in the car or 
shell ed, all kinds of grain, thrashed or un­
thrashed, smnll stock. hay, stalks, etc. 

Mr. Leonard A. Coopcr. of Winthrop, Mo. , 
has patented an improved Corn Planter, 
Marker, and Culti vator, of simple con struc­
tion, by which. in connection wi th  the seed 
dropping devices, the rows arc marked and 
the ground eleared of weeds. 

An improved Stock Pump has been patented 
hy Mr. Summit R. King, of Mason . Mich. 
The obj ect of this invention is to furnish a 
mechanism which will enable the stock to 
pump water for themselves, thus rendering 
the use of a windmill or an attendant un­
necessary. 

•• • •• 
New Article of Commeree. 

A new and valuable member of the group 
of clastic gums is found in the sap of the 
bully tree, which flourishes on the banks of 
the Orinoco and the Amazon. It is called 
balata, and ranks between caoutchouc and 
gutta perch a in useful qualities. It resem­
bles gutta percha so closely in its general 
properties that much of it is shipped from 
Guiana and sold yearly for gutta percha­
although it has many points of superiority. 
It is tasteless, gives an agreeablc odor on 

being warmed, may be cut like gutta percha, is tough and 
leathery, is remarkahly tlexible, and far more elastic than 
gutta percha. It becomes soft, and may be joined piece to 
piece, like gutta pereha, at about 1200 Fall . ,  but requires 
2700 Fah. before melting. It is  completely soluble in ben­
zole and carbon disulphide in thc cold. Turpentinc dissolves 
it with the application of heat, whi le it is only partially 
soluble in anhydrous alcohol and ether. It becomcs strongly 
electrified by frictIOn, and is a bettcr insulator of heat and 
electricity than gutta pereha. Caust ic alkalies and concen­
trated hydrochloric acid do not attack it ; but concentrated 
sulphuric and nitric acids attack it as they do gutta percha. .. I . . .. 

The Restoratlou of the Patent OtHce. 
The committee of experts appointed by Secretary Schurz 

to select from the fifteen plans submitted for the remodel­
ing of the portion of the Patent Office destroyed by fire has 
adopted the plan of Mr. Vrydagh, of Terre Haute, Indiana. 
The plan embraces the addition of an att ic story. The upper 
portion of the building, which has been user! as a museum 
for exhibition of models and curiosities, ',:ill  be remodeled 
and made into office rooms, as more are necessary, and the 
new attic story will be used for a model room. 

... . .  , .. 
A Practical Resumption oC Specie Payments. 

To the Editor of the Scientific American: 

It may interest your " hard money " readers to know 

that this Company, on its regular pay day, August 15, 

paid all its employces in gold coin. 

YALE LOCK MANUFACTUUING COMPANY. 

Stamford, Conn, 

© 1878 SCIENTIFIC AMERICAN, INC.
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ASTRONOMICAL NOTES. New Inventions. for retail or for private use, which will enahle the coffee and 

BY BERLIN H. WRIGHT. 
PENN YAN, N. Y. ,  Saturday, August 31, 1878. 

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

PLANETS. 
a L  aL 

Venus rises . . . . . . . . . . . . . . . . 3 25 mo.  I Satnrn in meridian . . . . . . .  1 a1  mo. 
Jupiter in meridian . . . . . . . . 9 21 -eve. Ne ptune rises . . . . . . . . . . . . 9 0-1  eve. 
Saturn rises . . .  . . . . .  7 3·i eve . I 

Messrs. John H. Carrier, Barton R. Baker, and William peanuts to be roasted evenly and qu i ckly, and prevent the 

McCarty, of London , Ky. , have patented an improved smoke and odor from escaping into the room . 
Washing Machine, in which a revolving tub and rcciprocat- Mr. Joel Northrup, of Otisville, N. Y. , ' lJas patented an 
ing pounder arc both ope rated simultaneously by belt and improved Boot and Shoe. This inveut ion consis t s  in a 
pulley mechanism. tongue made of leather, elastic fabric,  or other suitahle ma­

FIRST )[AG NITUDE STAUS, ETC. 

Mr. ,Jose R. Vill asana, of New York city, has patented an terial applied to a shoe or gaiter of any ordinary descript ion , 
improved Cigarette Holder, by which the unrolling of the whereby provision is made for fastening the shoe in lieu of 
cigarette and the dropping of the 'same are prevented , and lacing it, for covering and protecting the joint where the 
by which the cigarette may be placed on a table or desk edges of the shoe upper meet,  and for allowing the shoe to 
without burning any part thereof, and it may be smoked yield and accommodate itself to the motion of the foot, so 

II.'I .  while the hands may be used for other purposes. as to afford comfort to the wcarer. H.M. 
Procyon rises. . . . . .. 2 36 mo. An improved Sap Bucket has bcen patented by }Ir. Al- Mr. August J\Ioll,  of Brooklql ,  N. Y. , has I>atented a n  Alpheratz in meric1ian. . . 1 2 5  mo. 

Mira (yar. ) ri�c�. . . . . . . .  H 45 eve. R('gnlu8 rises . . . . . . . . . . . 4 40 mo. .J 
Spica sets . . . . . . . . . . . . . . . .  8 O� eve.  bert E. Ware, of Hancock, N. H. The object of this  in- improved Star Braid . This invention relates to improve-Algol (var.)  ri,es . .. . . ' . . . .  " 11 eye. 

7 stars (Pleiadc!'I) risc .. . . . 9 31 eve. Arctllrlls sels . . . . . . 1 1  42 eve. . . • 

�ntar('s sets . . . . . . . . . . . .  1� 9.1 eve. ventlOn is to so shape the corner pieces of sap bucket covcrs ments in that kina of tnmmlllp: braid known in the market Aldeharan ri:-:cs . . . . . . . . . 10 50 eve. 
Capella rises . .  " . . . .  . . .  . .  R 17 eve. 
Rigel rises . . . . . . . .  . . . . . . . 1 01 mo. Xlt��/;;' �������I� . .... .. � ..

.
. . . 9 m ���: that they will se rve the twofold purpose of a clasp and an as " star " braid ,  being mainly ill tended to simplify, faci li-

Deneb in nwridiun . . . . . . . .  9 57 eve. emptymg spout. tate, and cheapen the manufacture of star braid, so that i t  Betelgeuse rises. . . . . . . . . .  0 4 6  mo. 
Sirius rises. . . .  . . . . . . . .  . . .  3 02 mo. Fomalhaut ill llleric1ian . . .  0 14 mo. 

Mr. Ivy J. Hart, of Chandler, Ind. , has patented an im- can m ore successfull y compe te with the imported article. 
RE)1ARKS. proved 'Wagon Jack, which consists in a novel construction, Messrs. Albert VV'hiting and .J oseph A. Smith, of Hoches-

Saturn is rapidly increasing in brillhllllcy, and throughout arrangement, and combination of a standard, a slide, and a I ter, N. Y. , have patented an improved 'Machine fo r Haising 
the month o f  September will be t h e  most hrilliant and at- lever, and ccrtain details in connecti on therewith, whereby a I Leather from Tan Vats. By means of this device the leather 
tractive body in the evening sky. A good 2 1 Z  or 3 inch tele- j ack is produced whIch IS cheap, simple, st rong, easily ad- I may be easily and quickly removed from the vats. It con­
scope is necessary to exhibit well the charming and awe in· justed and operated, and occupies but a small space when sists in the rack or false bottom, made in two parts or scc­
spiring features of the Saturn ian system. Such an instru not m use. tions, hinged to  each ot her at the center, to adapt it to be 
men t w ill sh�w the three rings, the division between the i Mr. George Blatchford, of Mitchell , Ontario, Canada, has raised at the center into an angular position t o  raisc and sup­
outer. and n1lddlc ones, the belts, four or five of the larger ' pateRted an improved Resonant Chamber for Organs. It will port the hides. 
satcll.ltes, and the umbra and penumbra of the planet upon . producc a more distlllCt and perfect vibration of the cham. 

------... 4�'ri.H'� .. __ -----
thc r�ngs. These last should be looked for onl� at or. abo�t ber, al so a more solid and distmct volume of sound, and a Horse Biscuits. 

the tl�e �f qnadrature, and when the plane O{ the rmgs IS . more perfect control of the sound is secured, so as to  pro- The Prussian mil itary adm in is t ration , after the close of 
most mcllll ed to the carth's path. To observe the shadow duce a crescendo or diminuendo at will and w ith less ff t the Franco ·German war, established at great expense an ex-

f th . th I t ' f d ' ffi  l b ' 
, e or 

o e n�lgs upon e p ane IS �r more I Cll t, ut IS than 1II resonant chamhers of ordinary construction. perimental station at Nancy for the army of occupation ,  de-
most eaSily done whe� the . 

planet IS at ?r ne:lr �uadmtn re, i Mr. Edward Row, of Indian a,  Pa. , has patented an im- signed for making trials, technically and scien ti fically, in re­
and t�e plane of t.he nngs IS not cxcessIve.ly lIIch.n:d to the . proved Fire Escape, having rings o r footho lds, which may gal'll to foods which Il lay bc used by troops in a general way 
:arth s .path. With �avorabl e atmos�hel'lc condltl�)JJS (Inr- be made elongated, ell iptical, triangular, or rectangular. or under particularly difllcnli circumstances. The d irection 
ll�g the latte: part �f tieptember we thlllk that the Sixth

. 
and The links for connecting the rings may be made of hoop of the factory created with this intention was confided to 

ei ghth satellites, 'rltan and Japetus, may be seen With a iron or of round iron flattened at the ends. M. Gustave Warnecke , of Frankfort- on-J\hin. 
good opera glass: The m

.
iddle ri�g is

.
considerably �righter Mr. Robert F. Hoche, U. S. A. , stationed at Fort Foote, In the different manufactures and experiments that were 

t�lan �he planet Itself, whIle t he lll�enor one (Bond s dusky Md. , has patented an improved Adding Stick. The inven- made thcre, special attention w as paid to the a l imcntation of 
rmg) IS so trans�1arent that the .out�me ,of thc �)Ianet can be tion consists of a stick or ruler made in the shape of a polv- horses, since these animals had been of such decisive im-
traced through It. The outer rmg IS of a grayish huc. gon or cyl inder in cross scction, on the peri phery of whi�h portance in the different periods of the war of 1870-71.  

.. , • , ... numbers from zero upward are written consecutively in two After long and laborious gropings in the dark, Warnccke's 
Astronomical Notes. spirals, whereby from certain movemcnts of the thumb " biscuits for horses " were finally produced. These, after 

. .
onsEuVAT0R;Y o�' VASSAR COLLEGE. . thereon ill accordance with a know n key, a column of fig- a very fevere t rial on a large proportion of the horses be-

The computatIOns 111 the followlllg notes a�e by students ures may be accura t ely a(lded without mental effort, amI longing to the arlllY of occupation, are admittea to be a great 
of Vassar College. Although merely apprOXimate, they arc ,  " , ,' t lIOllt (1.tll "('r of foro-(. t t l· I I '" tile o "'''I'C''' t . . t f .  success . The " biscuit for horses, " or, as it has bcen also 

• 
' l ,...., _ ,� , ' ;::' (\�:-::. v{L e a, IllOllll 0 el, por-

sufficI Cntly accurat e  to enable the observer to find the piallets. � tion of a column i f att ent ion shoul (l he called from the called, the " oat comfit. , "  consists of 30 parts of oat flour, 30 
ffI. �I. I work. parts of " dextrinated " pea meal , 30 parts of rye flour, and 

Position o f  Planets for Scptcmber, 1 878. Mr. Robert W. Tavl'ncr, of ,Vest Ray City, Mich. , has 10 parts linseed meal ; 01', 40 parts of oat flour, 40 parts of 

O S t 1 1 "'I 
Me�CUrY

t' 61 57 A "'r I . . 
. 

paten ted an i lllprov('(l 1rca�lll'ing- Faucet. This invontion dextrina tcd pea meal , and 20 parts of linseed meal ; or. 20 
n ep .em lcr J' ercury l'lSl'S a I. m. . J' . , all( sds . : .  . f I f 

O S I 30 'i . t 4h rl'l atcs to an Improve(I �elf. closlllg amI lIqUId measurin'" parts 0 pea mea , 20 parts 0 wheat fleur, 20 parts of corn 
at 6h. 43m. P. M. n eptem )cr , 1> crcury nses a . f TI d ' . f '" me'll 20 1)'lrts of l'ye flollr 10 pO I·ts of gr'ltell brend n(1 10 
33 A 

:M 
d 

�l 
10 P M

' aucpt. Ie eVlce consists 0 two parts, a t ransparent grad- " , .  , u, ,, , a r:;. . 1 . ,  an 
I
set s  at .� 1 .  

h 
m. ' !. ' . 1 1 h If f I uale(1 measuring vessel, and a faucet proper, the t wo bein O' parts of linseed meal ; or, tinally, other analogous mixtures. 

"Uercury may JC seen III t e morlllng 111 t IC atter a 0 I d h l' ' d ' . 1 "  
" As the result of minute eXIJeri ments it is st atcd that 4 

tl th ' t ' b f h I ' t I f th 
RO con ll ectc t at Iqm IS reCClVe( lII t O  smd vesscl through 

lC mon · ; I l'lses e orc t e sun ant at a POI II n ort 1 0  . e . d f tl . t II k I t ' t '  . . t 0 t l  2 - J ""1 ' V 
the faucet dIrect from the sou ]'(�c of supply ; :lnd, the quan- poun s o  lese mix ures, w e coo et , possess a nu fI Ive 

sunl'lse POlll . n IC nt 1 ]. ercury IS very near onus. . .  . . . . I I t th t f I t '  f t f b t tl t Ity hClIlg thus ascertamed, It IS (hschargcd from the vessel va u e  equa 0 a 0 a arge ra ln 0 oa s o u ou Hee 
Vcnus. 

On September 1 Venus rises at 3h. 24m. A. M. , and sets at 
5h. 31 m. P. M. On September 80 Venus rises at 4h. 33m. 
A. M. , and sets at 5h Om. P. ;\,l. the next day. 

Venus will be smal l hut brilliant all through the month. 
Mars. 

Mars is very distant ,  aud its diurnal path lies very ncarly 
with the sun ; it  will not be scen . 

back into the faucet, from which it escapes in to any rcccp- times the wcight. So the Prussian administration of thc 
tade provided for it .  The induction and exit orifice of the army of occupation , takin[\' the results observed hy thc cav· 
measuring vessel arc one and the same. The fauect has two aIry officers and the veterinary surgeons as a basis, admits 
valves, which arc so arranged that the orifice or passage that 3}-2' pounds of " oat comfits " are worth 12 pounds of 
through which the l iquid enters and escapes from the mcas- oats. Experiments also demonstrated that borses fed on 1 2  
uring vcssel b closed simultaneously w ith t h e  opening of pounds o f  oats did not support the fatigue to which they 
the discharge orifice in the faucet ,  and vice VCr8(t. were submitted so well as those that received the 3;-2' pounds 

Mr. Charles n. ,"hite, of Danbury, Conn . , h as devised an of comfits. 
improvcd Form for use in giving Shape t� the Brims of A re ';ult so brilliant, and one so favorable to the rapid 
Hats when the side parts of the said hrims are turned or movements of cavalry, could not remain ignored by other 
rolled, t o  enable the hats to be removed from thc form with- I great mi l itary power:�. Thc

. i nventor, .called t o St. Peters-

On September 1 1\lars rises at 5h. 57m. A.]H. , and sets at 
6h. 47m. P. M. On September 30 Mars rises at 5h. 38m. A. "'L ,  
and sets at 5h. 34m. P. M. 

Jupiter. out bending or w arping their brims or changing their shape, I burg, manufacturcd III t�at City, accord�ng :0 the a.bove for-
Jupiter is the most intercsting planet at present. On Sep- so that the hats will set or stiffen with their brims in the ex- mulas, ten thousand ratIOn s of horse blscmts, wluch were 

tember 1 Jupiter rises at 4h. 38m. P. J\[ , and sets at l h .  5.5m. act shape given them by the form. submitted, in thc cavalry and the Cossacks of the Guard, to ex-

A. M:. of the next day. On September 30 Jupiter rises at Mr. Nathan Scarritt .  of Kans:1s City, Mo. , is the invcntor periments still more minute than those of the Prussian army. 
2h. 42m. P. M. ,  and sets at llh.  58m. P. M. of an improve(l Horse or Rack for Airing Clothes aft er The horses were fe d on the biscuits during twenty-six days 

If we take the hour between 0 and 10 in the evcning for they have becn ironed, and for drying clothes, whhoh ,  (in Pruss ia t en day s only) ;  amI every day notes w ere made 
observing .Jupiter and its satel litcs, we shall find that the when extcndell , will furnish a large amount of drying Sllr- of the state, plumpness, U1HI weight of the horses, and their 
1st satellite is invisible by being in Jupiter's shadow on thc face, which may be foldcd into srnnl l space for storage and strcngth teste(l wi th the dynamometer. The superiority of 
1st and 24th of September ; the same satellite is invisihle at transportation . I the �omfits over oats (a third of which are undigested and 
that hour, on the 8th and 15th, bccause it is behind Jupiter, Mr. Joh n Corhin, of New Harmony, In(\ . ,  is the invent or lost III the dung heap) was so marked that they were adopted, 
and on the 18th, 23d, and 30th, because it is in transit across of a Machine for Drying Grain , Flonr, }Ieal, }£alt , Sugar, not only in imitation of Prussia, as an excep tional recourse 
Jupiter's disk. and similar artieles hy the w;e of steam. The invent ion for times of war, but also as a steady food in time of peace. 

Taking the same hour for observing, the 2d or smallest consists of a revolving hollow centcr shaft having steam The best J'('commcndation that the new invention possesses 
satellite cannot be seen on Sept ember 2 because it b behind supply and exhaust pipes, in conncction with a fixed hol lo w is that the troops eat more of the b iscuits than thc horses. 
the planet, on the 1 1th because it is in  transit across the ring a]J(1 hollow rad ial arms at one end of the shaft, and To put an end to this practice the Prussian admin istration 
planet, and on the 20th it may be seen coming out of the with a loose adjustahle hollow ring applied by hollow arll l s was obliged to order five pcr cent of lupin flour to be mixed 

planet's shadow. and a sliding hub to thc shuft .  The loose ring is conllected w ith the matcrials of the biscuit. 
The 3d or largest Ratelli te is in vi sible at this hour on the . by flexihle pipes with tile centcr shaft, and the rings and A. rat ion is , as has already been stated , about 3 �-2' pounds ;  

10th , being in the sharlow of Jupit er ; it i s  invisible  011 the arm8 are longitudinally connected by steam pipes j ointed it compri ses from 2;) to 30 biscuits of from 4 to I) i nches in 
1 7th because it is hidden by the body of the planet . thereto, and finally inclosed by an outer cylindrical drum or diameter by four tenths of an inch in thickness. These 

On September !J the 4th satellite will not be seen during jac:ket. bisc�i ts, ,trung on wire, can he suspended to the saddle 
the evening ; it is making its slow passage across the plan- . An improved Candl cstiek has been patented by �Ir. Wil- without danger of breakage , and a horse can thus easily 
et's face ; a good telescope will show it like a white spot ' l iam Y cli ng. of Easton, Pa. The obj ect of this invention is carry nourishment enough to l ast him four or five days. 
upon the planet. • to furnish a candlestick of simple and SUbstantial construc- They arc given, cither dry or wct (after having been broken 

Saturn. tion, adapted to a chimney which will shield the candle from lip), at the rate of 7 in the morning, 12 at noon, and 7 in the 
On September 1 Saturn rises at 7h. 30m. P. M. , and sets at gusts of w ind and prevent the flying off of spark s. evening. 

7h. 16m. A. M. of the next day. On September 80 Saturn An improved Vehi cle Spring Brace has been patent cd by 
rises at 5h. 31m. P. M. , and sets at 5h. 1 1 m. A. M. of the 

I Mr. Edwin R: Wheeb', Of . Merrimac, �ass. This invcntion 
next day. relates to an Improved deVICe for hangmg the body of car-

Saturn comes into its best position for observation in Sep- ' riages having a so-called " cut-u n der " or wheel house, sllch 
tembe r ; it rises so nearly in the east and is so steady in its as a common rockaway, extension-top phaeton, coupe-roek­
light that it can b e read ily found. On Septemher 12 Saturn away, etc. , so that one or more elliptic springs may be used, 
is d�reetly beneath the moon, and 7C distant, at midnight. : and the ordinary perch or platform gearings be dispensed 

Uranus. . with. 
On September 1 Uranus rises at 4h. 45m. A. M. , and sets }fr. Walter F. Cranston, of West Middleburg, 0 . , has pat-

at 6h. 12m. P.M. On September 30 Uranus rises at 3 A.l\L ,  ented an improved Coffee and Peanut Roaster for the usc of 
and sets at 4h. 22m. P. M. dealers, farmers, and others, for roasting coffee and peanuts 

... . .  , ., 
American Institute ExhibitIo n .  

The interest evinced ln the coming exhibition of the In­
stitute is practically proven by the demand for space, and 
by the unproved character of the exhi bits offering. The 
managers state that the promise of a fine dispJny never was 
botter, and that although business is generally dull and the 
manufacturing industries arc generally depressed, neverthe­
less the outlook is hopeful and encouraging. For all details 
address the General Superintendent, room 22, Cooper Union 
Building, New York. 

© 1878 SCIENTIFIC AMERICAN, INC.
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NEW OSCILLATING VALVE. I the reins are placed in the lower hooks by a dexterous move-

Our engraving represents a new form of oscillating valve I ment of the hand, they will be retained securely. The reins 
for steam engines, the invention of Mr. Le0nard Mangold, are removed from the lower hooks by drawing them taut 
of Chattanooga, Tenn. The valve is shown in perspective and at the same time moving them upward and outward. 
in Fig. 1, in section in Fig. 2, and a detail of the valve pack. This invention was recently patented in the United States 
ing is shown in Fig. 3. and Canada. For further particulars address the inventors 

The valve casing, A, which is made in cylindrical form, as above. 
contains a cylindrical valve, B, and has steam supply ports, • • • • • 
e, and an exhaust port, D, between the two ports, C. A 
steam inlet, E, runs up one end of the case and enters the 
same at thc top. The valve, B, has a steam inlet at the top, 
and at the bottom it has two outlet ports, one at each side 
of the triangular partition, F. This partition extends the 
entirc length of the valve and upward above its center, and 
in its lower side there is a recess which forms a passage for 
the exhaust steam to the exhaust port, D. 

Around the steam inlet port, in the top 
of the valve, there is a groove of suitable 
depth to receive a metal frame, E', which 
is curved to correspond with the curvature 
of the valve, and is forced outward by 
means of two springs placed under it in 
the groove. This frame forms a packing 
for the valve, and as it surrounds the inlet 
port it prevents the escape of steam in any 
direction . 

1'he steam that enters the valve through 
the inlet port strikes the apex of the tri­
angular partition, and is divided so that it 
will pass through either of the ports, C, 
with the same force, when the valve is 
turned so that one or the other of the 
ports, C, coincides with one of the outlet 
ports of the valve casing. 

This valvo. is quite simple in its con­
struction, and is said to be effective and 
!lot liablc to get out of order. 

For further information address the in 
vent or as above. ... . ... 

Value oC a Waste Product. 

For the past ten years the ammoniacal 

11g.1 

Iridescent Lace Work. 

At the June meeting of the Society for Encouraging Na­
tional Industry, of France, M. Helouis exhibited samples of 
metallic threads and ribbons irisated by means of binoxide 
of lead, and also samples of lace work ornamented with 
them. 

Nobili was the first to obtain such deposits as these on 

liquor produced at (he gas works of Brad- MANGOLD'S NEW OSCILLATING VALVE. 
ford, England, has been sold under con-
tract for $4,000 a year. The holder of this contract lately ' different metals, by electraochemical means. He immersed 
bid $40,000 a year for a renewal of the contract, but failed, a metallic plate, placed in communication with the positive 
the successful competitor bidding $51,795. The discovery pole of a battery, in a solution of acetate of lead , for ex· 
in the liquor of a substance useful in manufacturing anilinr ample. The negative pole was fastened to a platinum wire, 
dyes was the cause of its enhanced value. surrounded, except at the ends, by a glass tube ; this tube 

.. , • , .. dipping into the liquid in such a way that the free metallic 
NEW REIN HOLDER. md was placed at a distance of from 1 to 2 millimeters 

This useful little device, which is shown so clearly in the . from the plate, the current was passed through it. It was 
engraving as to require little description, is the invention of ' observed that around the wire there were formed concentric 
:Messrs. J. M. Taylor and J. lV!ackay, of Fredericton, N. B. rings, produced by delicate films of binoxide of lead, and 

This rein holder consists of two double hooks, one of characterized by varied and extremely brill iant colors, 
like those exhibited by soap bubbles. Becquerel made an 
exhaustive study of this phenomenon in 1843. By substitut­
ing for acetate of lead a solution of oxide of lead in pot as­
sa, or soda, he obtained iridescences that were much more 
solid, and by taking a certain number of wires as negative 
poles he was enabled to give objects of small dimensions 
uniform colorations of such tints as he wished. For cer­
tain kinds of objects his process is still in use at the pres­
ent day. 

But " irisation " has never before been attempted on rib­
bons or wires of such delicacy as to measure on an aver­
age 32,800 feet in length to the pound. �I. Helouis has 
succeeded in giving these d8licate threads and bands uniform 
tints throughout their whole length, and in producing at will 

I any color that he desires. With these irisated wires he or­
. naments laces, tissues, fringes, etc. , which have a very I beautiful effect, and the lace making industry is now making I extensive use of them. 

" ' . 0  .. 
Pokeweed Paper. 

Le8 Mondes says that Dr. Eugene Robert, of Segaune, 
France, has sugg'ested that an advantageous util ization 
might be made of the common poke or pigeon berry (Phy­
tolacca decaltdra) in the manufacture of paper. This com­
mon weed grows almost everywhere, jR very hardy, and ac­
cording to Dr. Robert yields an abundance of ligneous fiber 
extremely suitable for paper making. As the material is 
one that is so readily procured, it would be well for our man· 
ufacturers to try it. 

. f  . . . 
A TOlUato Disease . 

M. Garein has called the attention of the French Academy 
to a disease which has, during this year, attacked the toma­
toes in the Maritime Alps. The malady made its appear-
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worm nurseries of the department. Now the muscardine is  
due solely to the development of botr!ltis bassiana in the 
body of the silk worm. Is there not, he asks. more than a 
fortuitous coincidence between this appearance of the mus­
cardine and the epidemic development of the tomato disease ? 
It is possible, he suggests, that sulphur applied in time, or 
sulphurous fumigations, would succeed ill arresting the 
disease, since such means have always been successful in 
analogous cases, as in the oidium of the vine, peach mildew, 
etc. . . . . ..  

THE NEEDHAM MUSICAL CABINET. 

The accompanying engraving represents a musical inven­
tion which is perhaps one of the greatest novelties in this 
age of mechanical surprises. It is nothing less than a par-

lor organ on which any one can play the 
most difficult music, no matter whether he 
has a knowledge of music or not. All that 
is necessary is to put the music olle desires 
to play inside the organ, and blow the 
bellows with the feet, when the music will 
be correctly executed ; consequently any 
one, even a child, who has the ability of 
working the pedals of a sewing machine 
can produce all kinds of music as correctly 
as the most skilled professional per­
former, and it is done to such a degree of 
perfection that we may consider this in­
strument as a musical educator that may 
teach people in out-of-the-way localities 
the style in which various kinds of music 
have to be performed, whether vocal or 
instrumental, sacred or secular, operatic 
or classical. 

The instrument always plays in correct 
time, and the most difficult passages are 
rendered as fluently as the more easy 
strains. The retardations and accelerations 
in time intended by the composer, and 
which are so beautifully observed by su­
perior performers, are perfectly rendered 
on this instrument, entirely independent 
of the person working the pedals, who has 
only to keep in rotation a small fly wheel. 

From the above it will be seen that to play this organ the 
use of the hands is dispensed with, and that the player may 
not have a mUHical ear ; he may even be absolutely deaf and 
still execute the music perfectly. 

All mechanical organs that have been buil t heretofore 
have been very complicated and expensive contrivances, on 
which only the pieces could be played for which the cylin­
ders were arranged, while the length of the piece was limit­
ed. In the Needham musical cabinet, having the special 
sheets of music, any piece may be performed. And the 
way in which this is accomplished is beautiful for its sim­
plicity. 

The organ has neither keyboard nor valve;;, but consists 
of a set of bellows worked by the pedals, a sct of reeds , to 
which the bellows furnish the wind, and a simple arrange­
ment of mechanism which carrie\'! the mURie paper over the 
reeds. This music paper is the most c,,'ential feature of the 

. ance in the form of a whitish efflorescence on the surface of I THE NEEDHAM MUSICAL CABINET. 
I the fruit. Suspecting it to be due to the presence of a para-
sitic funguH, M. Garein examined some of the matter with I instrument, and constitutes the artistic part of the same. 
a high power of the microscope. It was seen to be com- The notes are holes punched in the paper, the length of the 

TAYLOR & MACKAY'S REIN HOLDER. posed of a mycelium of white, septate threads, finely granu- holes corresponding with the length of the notes, and when 
lar at certain points ; and the terminal joint of each of the holes of the proper length are punched at proper distances, 

which is attached to each of the hip straps. These hooks ramifications was swollen and· filled with spores. Free the paper, while passing over the reeds . will shut the wind 
are p laced about ten inches apart, and are equally distant spores mingled with the mycelium ; and the presence of I off from some of the reeds while it permits others to sound. 
from the back strap. The upper part of eaeh hook is made , zoospores of still larger dimensions showed the fungus to be The pedals perform the double duty of blowing the bellows 
quite open, so that the reins will readily drop into them in full fruit. M. Garcin believes, therefore. that he is cor- and carrying the music paper over the reeds. 
when they are relaxed, and thus prevent them from becom- . reet in referring the parasite to the genus botryti8, several The sheets of music paper, which are very strong. are 
ing entangled with other portions of the harness, or getting : species of which are already well known. He calls atten- 18 inches wide, and from 40 to 100 feet in length. )lusic 
brushed down by the horse's tail. The opening of the lower ' tion to the fact that this season , for the first time in many sheets of this kind do not cost much more than ordinary 
hook is smaller than that of the upper hook, so that when ! years, the 1I!u8cardine has made its appearance in many silk sheet music, the perforations being made rapidly by means 
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of special machinery. During the performance the music I way. Dy a preconcertcd signal I was most happily assured 
paper is unrolled from one cylinder and rolled upon another ; : that at least three fourths of the sentences uttered in the 
and as music does not sound well when played backward, I mouthpiece and reproduced by the flame were understood. 
the mechanism is arranged so that while one piece is being To determine whether the articulation was wholly due to 
played another is re-rolled. I the flame, the gas was turned off, but no sounds from the 

Few persons are aware of the great number of notes in I a musical composition ; the number of holes in the music 3 for this organ gives a striking illustration of this ; for ex- ! • 

a.mple, the musie for the overture of " William Tell " con­
tains 6,000 notes or holes. This is one of the 400 pieces con­
tained in the present catalogue of Messrs. Needham & Son, 
and the Il.umber of pieces is being daily augmented. 

.. , e o  .. 
THE SPEAKING FLAME. 

BY GEO. M. HOPKINS. 
During some of my recent experiments in acoustics, hav­

ing occasion to lllvestigate the characteristics of sonorous 
waves, I constructed a manometric flame apparatus after 
the plan of Konig, which, although it worked admirably 
and gave in the revolving mirror those well known and strik­
ing effects, did not possess the requisite qualities, although 
a very delicate diaphragm was employed ; I therefore de- I vised a peculiar form of annular burner, similar to those some- i 
times used in producing the oxyhydrogen light, but provided 
with an adjustable tip on the end of the outer tube, as shown 
in Fig. 2. 

l��� _ _ _ _ _ _ _ � ------ ... 
MANOMETRIO FLAME APPARATUS. 

mouihpiece could be heard at the orifice of the burner. On 
relighting the gas, sounds were produced as before. The 
flame has a peculi:tr appearance when singing or talking ; its 
ghastly blue and its weird sounds are suggestive of the su­
pernatural . 

Since discovering the sound-producing capabilities of the 
flame, I have observed many peculiarities, and some difficul­
ties to be surmounted. All of the breath used in producing 
the sounds must enter the mouthpiece and be propelled 
through the tube and burner. An explosive sound at first 
extinguished the flanie entirely ; but a short slit cut in the 
rubber tube near the mouthpiece afforded an escape for the 
overpressure, so that a word beginning with an aspirate or 
a consonant could be pronounced without extinguishing 
the flame. Much depends on the direction of the wind as 
it escapes from the annular orifice. It should pass from all 
sides diagonally across the tip of the inner tube or gas 
burner. 

When this burner is employed in producing manometric 
flames, the ordinary two-sided revolving mirror. shown in 
Fig. 3, is used. When it is revolved behind the burner, as 
shown in the engraving, it may be made to exhibit all of the 
phenomena of Konig's apparatus, and in addition to this 
some effects may be produced which are peculiar to this ap-

, paratus. Defects in the vocal organs show themselves in 
; the character of the flame. While a clear voice or a musi­

cal instrument will produce the clear-cut flames shown in 
Fig. 5, a hoarse voice will produce a slllall extra flame be-

THE SPEAKING FLAME. 
After connecting a mouthpiece with the outer tube, by 

means of a piece of rubber tubing, and connecting the inner 
tube with a gas burner in the same way, by making sou nd 
in the mouthpiece I succeeded in producing in the rotating 
mirror the clear, sharp-cut flames shown in Fig. 5, which 
were ent irely satisfactory, and which will be treated further 
on. 

In testing this apparatus I observed that the burner emit­
ted low tones, like those made in the mouthpiece. By care­
fully adjusting the cap to the outer tube of the burner I 
succeeded, without a great deal of trouble, in getting the Fig. 6.-A TRILL. 

flame to reproduce distinctly any tone made in the mouth-
d h k "  d . 

piece These tones were evidently produced by the minute I tween the bases of the others, an a "  us y or ry VOIce 
and r�pid expl osions of the gas as it was relit after being ex- I will produce a fuzziness at the sides and point of the flame. 

A trill, made by saying t-r-r-r-r in a high key in the mouth­
piece, produces a flamc which, in the revolving mirror, ap­
pears like that shown in Fig. 6 , and by inclining the hw.rner 
at a proper anglc a figure will be produced which resembles 
a golden rope (Fig. 7) whosc strands arc fine or coarse as the 
pitch of  the sound is high or low. In addition to these most 
beautiful flame figures , the w aves (Fig. 8) arC' produced by 
making a loud tone of low pitch in the mouthpiece. The 
waves, which are fire tippe(l . arc of a gorgeous blue, as is 
also the band from which they rise. 

A beautiful effect is secured by using the mirror shown in 
Fig. 4, which is simply a disk lllounted on a small shaft, and 
arranged at a �light angle with the plane of rotation of the 
shaft, so that when it  is turned it will " wabble . ,  and pro­
duce a blue crown with golden tipped flames. By connect­
ing the burner with a flute, as in the illustration, very sharp 

1 35 
Th e Sllk Thread Electroscope. 

To the Societe des Sciences of Nancy, M. Rameaux re­
cently introduced a very simple and sensitive electroscope. 
It consists of a fine fiber of white silk, fixed at one end by 
means of a little wax to any support, and free to oscillate in 
any direction under its point of attachment. A single 
thread would, of course, suffice for the ordinary purposes of 
electroscopy properly so called, but i t  i� preferable to em­
ploy two near each other, taking care to space them so that 
they cannot foul each other during their swing, or influence 
each other reciprocally. One of the threads is charged by 
means of a glass rod with positive electricity. The other is 
charged by means of a stick of resin with negative electricity . 
Every body which attracts one of the threads so charged, 
and repels the other, is necessarily electrified. Its electricity 
is of the same sign as that of the thread which it repels. 

sensibility of these electroscopes is greater, within cer­
tain limits, as the threads are made finer, longer, and less 
conducting. If the finest sewing silk of commerce be un­
twisted, each of the parts or strands obtained will make an 
excellent electroscopic pendulum, which, if about 2 feet 
long, is very handy, and suffices for almost all tests. 'White 
silk is preferable to colored. The motions of these threads, 
if well charged, are considerable, even when the bodies pre­
sented to them contain but slight charges of electricity. 
When the threads are not excessively finp, disturbances of 
the air do not destroy the observations so much as might be 

4 .  

supposed M. Rameaux has found this arrangement in all 
cases more sensitive and sure tnan a carefully constructed 
gold leaf electroscope which he used for comparison. This 
system also recommends itself in several ways ; for instance : 
1. It is so simple that every one can construct and use It. 
2. It costs nothing, no special support being necessary. 
The threads can be fixed to any projecting piece, as the edge 
of a table, the only condition being that they may hang 
freely. 3. It can be set up in a moment, and consequently 
is at once ready for any unexpected requirement ; whereas a 
gold leaf electroscope long unused requires to be dried for 
hours. 4. It works perfectly, whatever the hygrometric 
state of the atmosphere. 5. It can be employed to show 
electric phenomena to a numerous auditory. With long 
thin fibers and highly electrified bodies the experiments are 
very telling. ----------__ .�.�.HI�.�----------

Effect oC Glycerin e  on Fermentation. 

It i� well for tbose who manufacture articles liable to de-

tinguished by the round waves emerging from the annular and clearly ddined flame points w ill he formed. orifice of the burner. This flame should not be confounded composition to know that glycerine has the power of arrest-
with the well known singing flames, as they each have an in- ing fermentation to a remarkable degree. It is  stated in the 
dividual tone, whereas this flame will produce any note in Chemical Journal that glycerine retards both lactic and al-
the scale. coholic fermentations. One fifth of glycerine added to milk 

While sounds can be clearly heard without a resonator of at a temperature of 15° to 20° C. prevents it from turning 
any kind, yet they can be greatly re-enforced by applying a sour for eight or ten days. One half or one third of glycer-
long funnel to the burner, as shown in Fig. 1. After having inc, at the same temperature, retarded the fermentation of 
n icely adjusted the burner, I was greatly surprised to hear milk for six or seven weeks. 
the flame reproduce a melody as loudly, clearly, and beau- At higher temper!ltures larger quantities are needed to 
fully as the singing telephone, and with the characteristics I produce the same results. The formation of hydrocyanic 
of the singer's voice plainly distinguishable ; but what was I I acid from amygdalin and emulsin is also retarded by gly-
my astonishment when the flame made articulate sounds as , cerine. It becomes thus very serviceable in preventing the 
words were spoken into the mouthpiece. Scarcely believing I Fig. 7.-A GOLDEN ROPE. I spoiling of various lotions. For this reason it is not unusual 
my own ears, I placed between the burner and mouthpiece ! : to add a small quantity to the preparation known as milk of 
thirteen feet of rubber tubing, and carried the tube through In all of these experiments the band from which the flames ! roses, and also to almond paste. With regard to cosmetics 
two walls. so that none of the sounds could possibly be heard spring, as well as more or less of the base of the flame, is of I generally, the use of glycerine in small quantities may be 
from the mouthpiece ; still the flame talked in an intelligible I a beautiful indescribable blue. recommended. 
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NeW' DecoratiTe Processes. Recent Contributions to the G erlD Theory oC Disease. , �n I n teresting Discovery. 

Electrotyping. -La Nature states that some specimens of I Among the important facts, says Lea Mondes, that have According to the Denver (Col. ) News, Professor Snow, of 
metal work now on exhibition in the halls of the Academy i been brought to notice in the medical world within the last the Kansas University Scientific Expedition, has lately made 
are being greatly admired, and are mistaken by every one : three months, one of the most remarkable, without do.ubt, a most interesting " find," in Gove county, about three 
for silver, until the secretary explains that this effect has I is the communication made to the Academy of Medicine by hundred miles east of Denver. 
bccn obtained by M. Gaiffe in depositing a coating of cobalt M. Pasteur, at the session of April 23. At this date, M. This discovery consistcd of a giant reptile, or Saurian, RO 
on red copper by means of a battery It would Reem as if I Pasteur made known to the Academy that there is a vibrio perfectly preserved as to exhibit a portion of the outer cov­
this ncw conqucst of clectroplating might be applied to en capable of producing septicremia, just as bacteria produces ering. Previously geologists had found hundreds of speci­
graving; and to show that it may be, the author sends two ! carbuncle. He made known at the same time the conditions mens of these Saurians with the bones alone remaining, SD 
proofs, one taken from an ordinary copper plate, and the : under which this vibrio exists, as well as the cause of its that this discovery of the outer skin is something entirely 
other from the same pIrtte " co baited." The advantage of , death. n ew to science. The Saurian in question was about thirty 
this process lies, first, in the durability of the cobalt. which I The vibrio of septicremia is killed by oxygen and pure feet in length, and it might have been supposed that the ex­
allows of a great nnmber of impressions , and, secondly, in ' air, but develops and multiplies in a medium of carbonic ternal plates or scales would be of large size, as is the case 
the fact that the plate being exhausted, nothing is easier I' acid. Since air and oxygen kill the vibrio of septicmmia, it with the living crocodiles and alligators. But, on the can 
than to remove the cobalt without harming the copper, and would seem that it ought never to follow in the train of trary, the Saurian scales are ver)" small for an animal of 
then to cover it again with a new coating. Nickel, which I wounds, for all wounds are always more or less in contact such imposing dimensions, being no larger than those of an 
is so readily applied to metals, will not admit of such a with the air, which is a deleterious clement for these little or- ordinary garter snake. The rock in which this fossil was 
manipulation. ganisms. But by dint of ingenious investigations, M. Pasteur found was of the cretaceous formation, unusually compact 

Decoration of Zinc.-Dr. L. Stille has recently described a has discovered that under certain determined conditions the in texture, which probably accounts for the preservation of 
chemical process for covcring zinc with colored coatings. vibrio can live and multiply in spite of its apparent contact so perishable a portion. In order to reach the specimen it 
The articles of zinc are first brightened by scouring with with the air. Besides the vibrio of septicremia, M. Pasteur was necessary to remove about six feet of overlying rock, 
quartz sand. moistening with dilute muriatic acid, putting announces that he has detected two others-one presenting I Which required three days' labor of the Professor and his 
them quickly in water, and then wiping them dry most I nothing o� interest to medicine, seein� �hat it is incapable l two assistants. In �ther respects �he expedition has been 
carefully with white blotting paper. To insure success, I of s.upportmg the mean. temperature of hvmg man ; the other, I very s�cces.sful, h�vmg already shipped to Lawre�ce, for 
however, it is necessary to employ zinc as free as possible ' whICh accommodates Itself very well to the temperature of the UnIVerslty cablllets, upward of one hundred fOSSil fishes 
from lead, and to have it bright like a mirror. When these the lruman body, is that which gives rise to purulent in- and many Saurian skeletons, besides six or seven thousand 
conditions arc fulfilled tlte metal may be coated with a fection. specimens of the living birds, plants, and insects character-
variety of beautiful colors by immersion in a solution of So, then, carbuncle, septicremia, and purulent infection istic of the plains. 
alkaline tartrate of copper for a shorter or longer time, de- would be due to germs having characters perfectly distinct; "-------.. -.... , ...... -.. ------

_ NeW' Mechan ical Inventions. 

pending on the color desired. 
- and according as these germs are mixed in such or such 

proportion, we would obtain such or such infection. These Mr. Hulbert N. 1t1cConoughey, of Grant, Iowa, has pat-
Coloration of Metals.-The Industl'ie Pro[Jressi<'e is respon- d . d A views are not merely theoretical, but are confirmed by ex ente an lmprove ttachment for any ordinary Seed 

sible for the following statement : Metals may be rapidly PI f l ' h d '  periments which appear pretty convincmg ;  for, according anter. or p antlllg t e see III accurate check row by 
colored by covering their surfaces with a thin layer of sul- f h as he inoculates the germ of such or such a one of these means a a smoot rope. 
phuric acid. According to the thickness of the layer and '1 A h R S 1 f L I maladies, M. Pasteur produces at will carbuncle, putrid in- 1l r rt ur . tee , a etts, ow a, has patented an im-
the duration of its action. there may be obtained tints of 
gold copper carmine chestnut brown clear aniline blue ! fection, or purulent infection ; and in mixing these differ- proved Motor for running light machinery, such as churns. 

awl �eddish �vhite These tints are all brilliant and if car� ' ent germs together he obtains an affection a little different sewing machines, lathes, etc. It may be run by weight or 
be t'lken to scour' the metallic objects before t:eating them II from the three others, but which comes nearest to that level' at" any desired speed, and conveniently rewound . 

. ' . ' , . , . I which has furnished the most infecting germs An improved Knife for Cutter Heads has been patented 
W ith the aCld the colonn'" Will suffer noUung from the pol- . 

M P M G 
ishing. On :naking a sol�tion of 640 grains of lead acetate This important communication from M. Pasteur was fo1- by r. atrick C. c rath, of Plattsburg, N. Y. The- ob-

in 3,450 grains of water, and warming the mixture to 880 or low:d at the succeeding session of t�e. Academy �y a re- ject of this invention is to furnish an improved manner of 

900 it decomposes and gives a precipitate of sulphuret of malkable paper from M. Alphonse Guenn, on the different making planer knives and of securing them in place upon 

lead in black flakes.' If a metallic object be immersed in theories of pumlent infection, and the means of remedying the cutter heads, which will enable the knivcs to be held 

the bath, the precipitate is deposited upon it, and the color th�m. Space does not allow us to enter into the de�a�ls of firmly and securely in place, and readily set in or out, as dc­

produced will depend on the thickness of the deposit. Care thiS able paper, but we can merely say that for M. Guenn, as sired, and which, at the same time, will enable the kn.iveli, 

k I b· b d d 11 for M. Pasteur purulent infection is the product of germs when worn or broken, to be replaced at a comparatIvelv 
must be ta en to warm t Ie a J ects to e treate gra ua y, . . ' . . , . .  . 

small ex ense 
• 

so that the coloration may be uniform. Iron treated in this In md of tIllS opllllOn, M. Guerm Cited the results of a long I � . ' . 
h h f bl . h I ' h b practice in the treatment of wounds-results which gained Mr. W·lllI

.

am T. EllIOtt, of Orange, Mass., has patented an 
way as t e aspect a UlS stee ; ZlllC, on t e contrary, e- ' . d S . M h ' Sh I h' h . 

O . l '  f . by a method of treatment of his own were extremely suc Improve ewmg ac me utt e, w IC IS so eonstruct{'d 
comes brown. n uSlllg an equa quantity a sulphunc ' h I b bb' b d'  . d . 

'd ' d f l I d d '  l' 1 cessful and added another strong argument in favor of the t at t lC a III may e rea . Ily put III an taken out, and It aCI , mstea 0 t IC ea acetate, an warmmg a Itt e more ' . '11 h Id h b bb' I d '11 . 
. 

fi f theory of productIOn of purulent infection by microscopic WI 0 t e o III secure y, an WI enable any deSired 
than �n the rst case, common . bro?ze may be colored 0 a �rms tension to be given to the thread. 
rn agmfieent red or green, which IS very durable. Very g . .. , • , .. ... , • , • 
bev.utiful imitations of marble may be obtained by covering Theorelieal ReCorlDers. ChelDlcal Analysis oC th e Sun deW'. 

the bronze objects, warmed up to 100°, with a solution of S k' f h f fid b '11'  f d The sundew (Drosera rotundif'olia), which has been mad" pea mg a t e swarm 0 can ent ut 1 -Ill orme theo- J '  " 
lead thickened with gum tragacanth, and afterward sub- . h d h k' conspicuous, among the insectivorous plants, by the ml· llut·e rlzers w a presume to represent t e war mgmen of the mitting them to the action of the precipitate spoken of above. b f h C . 1 C '  . stud�' bestowed on it by Darwin and other observers, has country e are t e ongresslOna ommlttee for Illvestigat- J • 

Gas Cloth. -" Gastuch," or gas cloth, is a name given 
by Dr. Hirzel, of Leipsic, to a gas and water tight stuff 
which he has recently patented. This is produced by plac ­
ing a large smooth piece of so-called gutta-percha paper be­
tween two pieces of some not too coarse and dense material -e. g. , shirting (undressed)-and then passing the arrange­
ment between heated rollers. The outer pieces of the shirt­
ing combine in the most intimate way with the inclosed 
gutta-percha to form . material which is impenetrable by 
gas and water. It may be made still denser and more re­
sistant by being coated on both sides with copal lac, for in­
stance. The material is said to be well adapted to form gas­
tight membranes for regulators of pressure, of compressed 
gas bags, or sacks for dry gas meters, as also dry gas 
reservoirs. 

Iridescent Gllls8.-This I)eautiful product, which has been 
so successful, and the demand for which is still increasing, 
is now made, a.ccording to the ReVile Indu8trielle, by burn­
ing chloride of tin in the furnace. There are thus produced 
fumes for which warm glass has great affinity, and which 
immediately produce an iridescent surface upon it. To 
heighten the tints a small quantity of the nitrates of baryta 
and strontia may be used. The irisation is completed during 
the working of the piece-either the blowing or moulding. 
Those pieces which it is desired to preserve in the perfection 
of iridescence are never placed in the fnrnace a second 
time. 

A pplication of Galvano-plasfie to Glass Decoration, by �I. 
Alexandre (in Monitelll' de la Ceramiqlle).-The process rests 
on the application of electro-metallurgy to the decoration of 
glassware, mirrors, etc., either for the exterior or interior 
decoration of houses, furniture, etc. The substance which 
serves for tracing the design on the glass is a metallic paste 
of good conducting power. mixed with a solvent and thinned 
with an essential oil. The design once executed on the 
glass, the latter is submitted to the action of fire in either a 
muffle or a furnace, and is not withdrawn until perfectly 
cold. 

The glass is then immersed in a metallic bath and a gal­
vanic current passed over it; by this means the metal in sus­
pension in the bath is precipitated on the design. The glass 
is withdrawn as soon as the coating becomes as thick as re­
quired. Finally, if necessary. the metallic design is finished 
up by chiseling or other means, and is left thus; or, indeed, 
another lay!'r of a like or different metal may be de­
posited on it. 

ing the " labor question," in session in this city, the Tribune recently been analyzed by G. Lugan. The fresh plant was 
sarcastically, yet not unjustifiably, remarks that " it is a treated by the process know as dietheralysis. The author 
curious circumstance that the men who do not own a dollar states (Journal de Pharm. et de Cl!im.)'that the aqueous liquid 
of capital, and never, except upon compulsion, do a day's obtained thereby contained glucose, various salts, and a 
work at any kind of labor, are the ones who understand bet- crystallizable organic acid apparently peculiar to this plant; 
tel' than anybody else the relations of capital and lahar, and this was also obtained from the ethereal liquid by evaporat­
are the most competent to adjust each to the other and to ing it and treating the residue with chloroform, which 
the State. Curiously enough, too, the men who own capital leaves it undissolved, along with wax and yellow coloring 
and the men w ho live by labor are so ignorant of the whole matter. On evaporating the chloroform, a greenish-brown 
subject that they cannot be permitted to arrange their own -resin was left, which had a strong and characteristic odor, 
business. The capitalist cannot negotiate with the working- was exceedingly acrid, and produced a burning sensation 
man for the labor which makes capital productive, nor the when applied to the skin. The author found the viscid ex­
workingman treat with the capitalist for the exchange of his udation of the glandular hairs to be destitute of acid reac­
labor for pecuniary reward, without the interference of tion, and was unable to obtain formic acid, which has been 
other men who not only do not labor nor employ labor, but stated to be the principle by means of which the leaves con­
who have never studied this or any other question, and have vert albuminoid matters into peptones. 
hardly reflected soberly upon its most superficial aspects. .. , • , • 
And these latter arc the ones who speak with authority. "  POisoning by Peach Stones. 

It is a pity that so many political newspapers and politi- A fatal case of poisoning by peach stones, which is noted 
cians mistake the vaporings of such idle theorizers for the in the French papers as having recently occurred in Paris, 
views of workingmen. Our sober-minded and practical ar- should serve as a warning to families in which children are 
tisans and mechanics-and they constitute numerically as allowed to look after themselves for hours at a time. Prob­
well as industrially the real working class-arc not given to ably very few adults themselves know how p'oisonous peach 
such crack-brained schemes for inaugurating the millenniuUl stones are. The victim of the recent accident in Paris secre-
by government proclamation. ted the stones of a number of peaches, and, obtaining a 

.. I • • .. hammer, when left alone broke them open industriously and 
Printing in .J'apan. 

ate them; the result being that he was fatally poisoned by 
hydrocyanic (prussic) acid. Since the peach season is now The advantages possessed by the art of printing- with mov- upon us, it is as well to explain what quantity of poison the able types are incontestable. For Europeans, whose alphabet peach stone possesses. 'W riters on toxicology state that one is composed of a small number of letters only, nothing is ounce of the kernels contain about one grain of pure prussic more easy than to form words. But it is a different thing acid, and this quantity, it is well known, is sufficient to kill entirely in countries which, like China and Japan, have a any adult person. Even two thirds of a grain has very often particular character to express every idea-every word. Ac- proved fatal, and indeed may well be regarded as a fatal cording to the correspondent of a journal from which we dose for any child. borrow these details, the complete collection of Japanese .. I • • • 

types comprises 5,000 characters, of which 3,000 are in con- The Population oC the Earth. 

stant use, and 2 ,000 are employed occasionally. These The fifth publication of Behm and Wagner's well known 
types are arranged in a Japanese composing room on shelves "Population of the Earth," makes the number of the earth's 
like the books in a library ; the compositor is thus obliged human inhabitants for the current year 1 , 439, 145,300, an in­
to be continually on the go while collecting his types. The crease of fifteen millions over the estimate of last year. 
great number of their characters for printing bas thus far The increase is attributed partly to natural growth, partly to 
prevented the Chinese and ,Japanese from corresponding by exacter knowledge due to recent censuses. The distrihu­
electricity; the telegraph, that instrument of civilization, tion of the population among the grand geographical di­
having remained in the hands of foreigners. It is no wonder 'l visions is as follows: Europe, 312,398,480 ;  Asia, 831,000,000 ; 
then that the telephone has been received in Japan with. the Africa, 205,219,500 ; Australia and Polynesia, 4,411, :300 ; 
greatest favor.-Le Monde de la Science. America, 86,116,000. 
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THE MESQUITE. 

An industry that promi ses, perhaps, to be of considerable 
importance has recently sprung up in the West. The mes­
quite, a common tree of the deserts, and closely allied, bo­
tanically, to the acacia, yields, like tne latter, a gum which 
closely re8embles and in fact is almost identical with gum 
acacia (the gum arabic of commerce). This gum was 
brought to notice as long ago as 1854, by Dr. Shumard, of 
the United States army. It has for some time been kept in 
the drug stores of the :Mexiean cities, and considerable quan­
tities have been sent to San Francisco from the Mexican 
ports of the Pacific. During the past year it has become an 
article of cxport, some ·12,COO lbs. having been gathered in 
Bexar county, Texas, and as much more between that and 
the coast. 

The mesquite (or, as it is sometimes called, mosqueit) is 
the MeXIcan name foJ' a leguminous tree belonging, like the 
gum arabIC producing acacia, to the suborder Mcimosa. It is 
a tree growlllg from 30 to 40 feet in height, with a rounded 
head It bears, in  its general aspect, a great resemblance to 
the common honey locust (Gleditsch/n).; i ts leaves are twiee­
plllnate, and the leaflets narrow, somewhat curved, and an 
inch or more III length ; the flowers are smal l ,  greenish-yel­
low, and crowded in dense axillary spikes ; the pod or bean 
is from 6 to D inches in length , curved or straight, flattened, 
and constrict ed between the seeds. 

There are several specie� of mesquite, but the one under 
consideration (Pl'o80pis glandulo81t of botanists) has the 
WIdest range, bemg found as far n orth as the Canada river, 
and extending south into Mexico ; it au pears in Texas ' not 
far from the coast, and is the most abundant tree as far west 
as the Colorado and Gulf of California. Were it  not for 
the presence of the mesquite, immense tracts in Arizona and 
Northern Mexico would pres('nt  greater difficulties to trav­
elers than they d.o, since this tree affords the sole fllel and 
forage of the country. As fuel, the wood has no superior ; 
it makes a fire almost 
as intense as one of an-
thracite. The pods or 
beans, which ripen in 
June, contain a sugary 
pulp having an agree­
able blending of sweet· 
ness and acidity, SO))1e­
what like the harvest 
apple. They are very 
nutritious, and while 
their importance to the 
civilized traveler lies 
in their value as food 
for horses in districts 
destitute of grass, they 
are of still greater im· 
portance as articles of 
food to the Indians liv-

$dtut if i t �mtr i ntu. 1 37 
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able drink ; boiled in water and fermented, there results a safely, is five dollars. A similar " special lieensc " as pilot 
pleasant and nutritious beverage, held in great esteem by for this vessel will he granted to  any person of like good 
the natives. 'The bark of the tree is utilized by the Indian ' character who is familiar with the navigatioll in which she 
women for making skirts, and it is also twisted into ropes is to  be employed, understands the pilot rules, and has had 
or  twine, and even woven into baskets. I sufficient experience in handling this or ot.her similar 

The gum which exudes spontaneously from the hark of vessels. 
the tree is described as very similar in its properties to gum The master of a vessel of this class does not rC1luire 
arabic, and an analysis by Dr . .  Morfit has shown that in com- license. 
position and chemical properties i t  very closely resembles A steam whistle of suitable dimensions must be provided, 
the latter. As it. oozes from the bark it concretes into tears with which the pilot will  make the signals as required by 
and lumps of various sizes, which vary in color from pale the pilot rules above referred to. 
yellow to dark amber. It is very brittle, easy to pulverize, When the equipment is completed and the vessel is ready 
and its fractured surfaces are bril l iant. for inspection, it is rcquired that appl ication shall be made 

The n atural exudations from a single trce vary from an in writing by the master or owncr to the  local inspectors 
ounce to three pounds, but doubtless much more would be within whosc district the vessel is owned or employed. 
yiclded were incisions made in the bark. The branches are • 4 • •  � .... _------
said to furnish a purer quality than the trunk. The gum, New E n gineering Inventiolls. 
when pcrforated by insects, is oftdn eaten by the Ind ians. .Mr. George W. Dixon , of Spring Lake, .Mieh . , is the in-
All the tribes of Arizona mix this exudation with mud, which ventoI' of an improved Yalvc lHovemcut for Direct-acting 
is then daubed over the head, thus serving two purposes- Steam Pumps, by which thc noisy tappets and the expense 
killing parasites, and rendering the hair dark and glossy. for the same arc dispensc(l with, and a smooth, positive, n l ld  
As the mesquite trees abound upon the plains over regions reliable motion is gil'C11 to the  valve. The valve wi l l  a l ­
thousands of  miles in extent, and flourish luxuriantly in dry ways move with perfect accuracy, and d i�pcnse wi th  an 
and elevated situations, the gum must, in course uf time, auxil iary valve. 
become an important commercial article when the facilities An improved Packing for Oil 'Well Casings has been pat-
for'gathering it become more perfect. ented by Mr. John Q. Miller, of E mlenton , Pa. This is a 

. .. , . ,  • packing for the casing of oil well s at that point where the 
The Law In Respect to SlDall StealD boats. I -oil well is continued downwardly at a less diameter than in the 

In view of the large number of smal l steamhoat8 and upper part of the well hole,  the packing being so arranged 
launches now in usc throughout the country, the following . that the weight of the casing produces the tight closing of 
information respecting the requirements of the law concern- i the well holc at that point , so as to positively excludc the 
ing their construction , engineering, etc. , will  doubtlcss I water and be not affected by the concussion of torpedoes, or 
prove useful. This information has been furnished by the · by the jarring of the tools while drill ing i nside of the casing. 
Supervising Inspector General of Steamboats of the Treasury The packing also admits of the easy pull ing up of the cas­
Department, Washington, and is from a decision made by ing without prodlll'ing the turning of the packi ng. 
the Department. July 3, 1875 ' Mr. John II. Gable, of Shamokin, Pa. , is the inventor of  

an improvcd Condew,­
er for Steam Engines 
of all kinds, in which )1 
current of water is em­
ployed to condense the  
exhaust steam, and 
create thereby a vacn­
urn that facilitates the 
running of the steam 
engine or pump, and 
gives it a greater per­
centage of power. 

:Mr. Sanford Hazen, 
of Ripon, Wis. , has 
patented an improved 
Wind Engine, in which 
the vane is placed in 
such position to the 
w heel and tower that 

ing within its reach. the mill may not bc 
To whites the taste of wrecked by the reac-
the fruit is somewhat tion of the wind, and 
mawkish and un pleas- in which the speed of 
ant, but i t  is greatly the wheel may be reg-
relished hy the Mexi- ulated automatically or 
cans and Indians. The to any desired degree, 
latter, when the pods the wheel bcing so con-
are in a fresh ripe statc, structed that any wing 
put them into a wood- of the same may be 
en or stone mortar and readily removed and 
bruise them, then mix replaced with great fa-
thcm with water and cility for repairing or 
empty them into an other purposes. 
earthen d i,h, where, An improved Bal-
after standing a few THE MESQUITE. anced Slide Valve has 
hours, there results a been patented by �Ir. 
Rort of cold porridge or mush. All present then collect Under section 4,426, Revised Statutes, the hull and I Walter R. G!uya's, of Cerro Gordo, 111. This invention re-
around the newly prepared mess, and, sitt ing on the ground boilm' of every yacht, or othcr small craft of like character : latCH to the class of enginc sl ide valves known as balanced 
Ileal' the d ish, scoop the food out with their hands without propelled by steam, must be inspected-the boiler being mh- i valves ; aIHi it consists in the eonstruction and arrangement 
any ceremony, and without regard to d istinction of rank, jected to the hydrostatic tcst required by law. The pilot ' of the parts of the valve and ports and passages in the valve 
agc, or sex. The ncarly naked bodies of the Indians soon and engineer must also be licensed ; and such other pro- chest and cylinder, whercby the valve is relieved from 
become smeared with the food from head to foot, and the visions of the law complied with as may be applicablc to pressure and friction, so that little power is required to move 
shaggy appearance of their hair adds nothing to their aspect the particular vessel under examination. i t .  
of cleanl iness. The meal finished, their faces assume a com- Sections 4,428 and 4,431 require that the iron or steel �Ir. Joseph S. Badia, of Philadelphia ,  Pa. , has patented 
plaisant look, while their tumid abdomens give abundant plates of which the boiler is constructed must be stamped an improved Automatic Feed water Regulator for steam 
evidence of the quantity of food consumed. with the name of the manu facturer, the place where manu- boilers t hat accomplishes three differen t  objects at the same 

The pods, as they ripen, are gathered for winter use ; and, facturcd, and the number of pounds tensile strain it will time, namely, to indicate the hcight of the water level in the 
after being thoroughly dried, are stowed in cylindrical - bear to the sectional sqnare inch. boiler, to  give a whistle alarm when the water Icvel is  either 
shaped baskets, made of twigs, 'and covered with mud and The boiler must be provided with such appurtenances as too high or too low ,  and, finally, to act as an extractor of 
grass to keep out rain. In this shape they can be preserved are necessary to its safe management, namely : Feed pump the air accumulating in the feed pump. 
for a long time. They are among the great luxuries of the I and check valve, steam pressure gauge, safety valve, gauge �Ir. William Y. Rohrbach , of Kribb's Farm, Pa. ,  has pat­
Apaches, Pimas, Yumas. Maricopas, Mohaves, Hualipais, . cocks, a water gauge (showing the height of the water in ented a Cover for Casing IIeads of Oil �W ells, in which the 
Cocopahs, and �Ioquis, of Arizona, besides of many tribes I the boiler), and blow off valve ; and, if it is found appl icable guide hole for the tubing is made with an outward taper or 
in New Mexico, utah, Nevada, and the southern portion of to the kind of boiler employed, a tin plug, so inserted that it flare toward the upper and lower edges of the hole ; and it 
California. The squaws pound the dried pods until reduced will fuse by the heat of the fire when the water in the boiler consists, secondly, in a cover w ith two top lugs for prevent-
to a fine powder, which, being mixed with a little water, is falls below the prescribed limit. ing the clamps or elev ators from spreading. 
pressed into large thick cakes weighing several pounds, and There must be on board the means of applying the re- Mr. William Irelan, of Oak Springs, Iowa, has devised 
thesc being dried in the sun are afterward used as circum- quired hydrostatic test. an improved Truss Bridge, that is made of a number of con-
stanccs require. The pods are also often kept in the pow- For so small a vessel as you describe (26 feet long), four nected sections, the brftces of which are so attached to each 
dered state in bags ; but if  the beans are not pulverized as buckets kept on board will be sufficient means for the ex- other as to be readily removed individually and repaired . 
fine as the pulp they soon become a living mass, since from I tinguishment of fire. when required, without the use of a trestle below the bridge. 
every bean will issue a weevil, a species of brllcliu8. To the There must be provided for each person on board a life An improved Compound Steam Engine has been patented 
Indians, however, this is a matter of indifference ;  and they preserver containing at least six pounds of good block cork, by Mr. Albion Vile, of Southampton, England. This ill­
never trouble themselves to pick the insects out, but allow adj ustable to the body in the manner of a belt or jacket ,  venti on relates to improvements in compound engines of 
them to become an ingredient of the bread. If reduced to with shoulder straps. that kind in which the piston of the high pressure cylinder 
a fine flour the insect larva becomes a part, forming a homo- The fee for license as " special engineer " for this yacht, is made to act as the valve to open and close the ports lead­
geneous mass of animal and vegetable substance. The flour which will be granted to any person of good character. who ing from the high pressure to the low pressure cylinder or 
being very sweet, forms, when mixed with water, an agree- has sufficient experience to manage the boil!;f and machinery cylinders for controlling the passage of the steam from the 
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one to the other. The steam, after it has acted on the piston reduced to a minimum. The character of the coal used chiefly

' 
when dried, forms a poison in which the natives dip their 

of the high pressure cylinder, is passed directly into the low determines the proper length for the arch ; very fat bitumi- arrows. As specimens of the tree have long been cultivated 
pressure cylinder or cylinders without the intervention of nous coals requiring an arch of from four to six feet, while in botanic gardens, the reports regarding its venomous ex­
any slide valve between the cylinders, and without eXhaust- \ a length of from three to four feet wiIl, in most cases, be suf- halations are.known to be as erroneous as those will be some 
ing into jackets or receivers of any kind. . ficient to secure the desired result. day that at present ascribe)o FJucalyptus the power of emit-.. , • I .. Undoubtedly correct in principle-substiiuting heat radiat- ting febrifuge exhalations . .&. Smoke Consuming Furnaee. I ing for heat absorbing surfaces at the fire end of the boiler- 1'he mistaken n otion that long connected this noxious pro-

The plans proposed and tried for consuming all smoke this plan should meet with general acceptance and relegate perty with the upas arose from the fact that the tree occa-
under boilers are as countless almost as are the boilers in I to the past the long endured smoke nuisance. sionally grows in certain low valleys, in Java, rendered un-
use, for every engineer and every fireman of a few years' ex- .. , • I • wholesome by an escape of carbonic acid gas from crevices 
perience has his pet theory and practice on the subject, and I Natural History Notes. in the ground, and emitted in such a quantity as to be fatuI 
yet boiler smoke stacks continue to pour out volumes of smoke, I Influence of Electricity on Plants. -Some interesting ex- to animals that approach too closely. These poisonous val ­
to the annoyance and discomfort of their neighborhoods. periments as to the influence of atmospheric electricity on leys are connected with the numerous volcanoes of the island. 

It is well and widely known that fuels are consumed with . the nutrition of plants have lately been made by M. Gran- According to Reinwardt, sulphurous vapors are given off in 
the greatest possible economy when all of their combustible i dean, and communicated by him to the Academy of Sci- such abundance from the craters of some of thesc volcanoes 
products enter into combination with enough and no more I ences, of Paris. He placed two plants of the same species as to cause the death of a great number of tigers, birds, and 
atmospheric air than is needfnl to supply the combining : (tobacco, maize, wheat) under the same conditions as to soil, insects ; while, in some cases, the rivers and lakes are so 
oxygen ; and as a product of this knowledge we have the aeration, isolation , etc. , "but the one withdrawn from the ac- charged with sulphuric acid that no fish can exist in them. 
various practices of introducing air into the fireplace, and tion of atmospheric electricity by means of a Faraday's cage. The upas tree, therefore, although there is no doubt as to i ts 
at other points along the combustion flue, to mingle with The plants thus withdrawn elaborated, in equal times, 50 or inherent poisonous nature, has had to bear the reproach 
and consume the smoke and gases. Excepting in very rare 60 per cent less of living matters than the others. Plants of really due to volcanoes and their products. 
instances these methods fall far short of effecting the purpose small elevation above the ground are also affected by atmo- Fecundity of tlte Queen Bee.-Baron Berlepsch, in several 
for whieh they were designed, for the reason principally spheric electricity. The centesimal amount of proteic mat- different experiments made to find out how many eggs a.re 
that the cooling effect of the air has not been sufficiently ter formed appears not to depend sensibly on this action ; daily deposited by the queen bee, discovered that she laid 
considered. In the most successful cases the air is made to . it is proportional to the yield. The proportion of ash is 1 ,604 eggs in twenty-four hours, as the result of the first. 
circulate through the heated walls of the boiler furnace be- hi,gh�r in plants removed from the electricity, and the pro- In the second, she deposited on an average 1,913 daily, for 
fore it is introduced into the combustion flue to mix with por�ion of w!}ter is less. The French scientist, however, the space of twenty days. In the third one, an average of 
the unconsumed gases and smoke, and to the recognition of j does not explain why it is that two plants of the same spe- 2,400 daily was found for the same length of time. In the 
this fact we owe a recent invention, which designs to place a ; cies, growing in a field side by side, and under the same fourth, she deposited 3,021 in twenty-four hours. She was 
fire at each end of the boiler, and to alternately pass the smoke conditions, do not always attain the same development nor seen by him to deposit 6 eggs in one minute. A writer in 
and gases from the one fire, as it receives a fresh charge of elaborate the same amount of material from the soil. the National Live !!tock Journal states that a gentleman toid 
coal, over the other, which is in a state of full combustion. Tropical Bu tterflie8. -Mr. Wallace, in his recent volume him, at the Illinois State Fair, that he had known a queen 

According to another plan of some merit, several bridges, (" Tropical Nature "), destroys some of the illusions of those to deposit an average of 3,800 eggs daily for sevcral days. 
alternating with narrow arches thrown up nearly in contact who have never traveled in the tropics, as, for example, As to his own experience, he had known 1 ,500 eggs to be 
with the undet.,surface of the boiler, are arranged along the that the flora of these latitudes presents a dazzling brill ian- deposited within the short space of four hours. 
combustion flue, w ith the effect of producing a more inti- cy of color. On the contrary, foliation is the mo!!t promi- TIle Ascent of Sap.-A theory as to the rapid ascent of sap 
mate mingling of the air and gases by frequent deflections nent feature, and a conspicuous mass of blossoms, when oc- in the t issues of plants has recently been brought forward 
and disturbances of the current, and of increasing the heat casionally met with, forms merely " an oasis of color in a by M. J. Boehm. It is based upon the elasticity of cells. 
radiating surfaces. desert of verdure. " The next most general characteristic of He states that " when the surface cells of a plant have lost 

But all the conditions requisite for complete combustion a tropical forest is the apparent absence of animal \ife ; for a portion of their water through evaporation they are some­
are not secured simply by a mingling of the smoke, un- although an immense variety of forms is actually present, what compressed by the air-pressure. Like elastic bladders, 
burned gases, and atmospheric air, no matter how thoroughly they are so widely scattered and shy as to require careful however, they tend to resume their original form, which is 
this may be done ; for it must be borne in mind that all of search to detect them. This, too, was the experience of our only possible by their taking in air and water from without. 
the boiler surface exposed to the flame is constantly absorb- American explorer of the Amazons, the late Professor Or- Since moist membranes are little penetrable by air, the outer 
ing the heat thereof to an extent that rapidly cools the burn- ton. A striking exception to this rule, however, is present- cells draw from the cells which are further in a portion of 
ing gases to a point at which their combustion ceases, and ed in the case of the butterflies, which are not only numer- their liquid contents. These, in turn, borrow from their 
unburned carbon or smoke is deposited or produced, and ous, but extremely conspicuous from their size and gorgeous neighbors further down, which contain more water, and so 
that this is the chief cause of trouble even when the flring coloring. Of these the author says : " Their aspect is alto- on, either to the extreme root cells or to those parts of the 
is most skillfully done. gether different from that presented by the butterflies of stem which are supplied with water from below through 

The question then seems to be, Can economical and com- Europe and most temperate countries. A considerable pro- root pressure. " 
plete combustion be secured before the gases are brought in portion of the species are very large, six to eight inches The Migrations of a Parasitic Worm.-Among the hosts 
contact with the heat absorbing surface of the boiler? across the wings being not uncommon among the Papilion- of animal forms that live as parasites on or in other ani. 

Every one has observed that highly heated furnaces in idol and Morphidol, while several species are even larger. mals, there are certain worms which are free when young, 
rolling mills give forth no smoke unless it be for an instant, This great expanse of wing is accompanied by a slow flight ; and become parasites only at a later period of their evolu­
when fresh coal ill thrown on the fire ; and the reasons for and, as they keep near the ground and often rest, sometimes tion. For example the Guinea worm (Filaria medinensitJ) is 
this are that an abundance of air is always given to the fuel with closed and sometimes with expanded wings, these noble the terror of travelers who visit the coast of Guinea ; it is 
which lies thickly on the grate, and that the temperature is insects really look larger and are much more conspicuous not only common on the west coast of Africa, but has re­
maintained by the heat radiating interior surfaces of the objects than the majority of our native birds. The first cently been found in Turkistan and South Carolina. This 
furnace at the combustion point of the gases. sight of the great blue Morplws flopping along in the forest worm undergoes its final development in the subcutaneous 

We readily admit that it would not be possible or econom- roads near Para, of the large white-and-black semi-transpa- and intermuscular cellular tissue of man, and attains a length 
ical to supply all boilers with a furnace attachment simply rent Ideas floating airily about in the woods near Malacca, of 12 feet. It has been ascertained that the parasite, as a 
for the purpose of securing pcrfect combustion, but the cor- and of the golden-green Ornitltopteras sailing on bir(!-like microscopic embryo, is transmitted by means of the cyclops, 
rectness of the principle of supplying additional heat radiat- wings over the flowering shrubs which adorn the beach of a little fresh water crustacean. In 1824, Deslongchamps 
ing surfaces to boilers cannot be questioned, and it has, to the Ke and Aru Islands, can never be forgotten by any one discovered in the fatty matter of the common cockroach a 
our knowledge, been applied in more than one instance in a who has a feeling of admiration for the new and beautiful great number of small lenticular bodies visible to the naked 
very simple manner and with complete success. in nature. "  eye, t o  which he gave the name of Filaria rytipleurites. 

In these instauces the grate surface has been slightly nar- Tlte " Poison Upas II Tree.-Among the numerous fictions This encysted worm represents simply the asexual state of a 
rowed by building up on each side of the fireplace thin walls regarding the animal and plant world that still go to form nematoid whose migrations up to the present time have been 
of fire-brick extending three or four feet back from the I the staple of " popular science " compilations for the vil- unknown. Le8 Mondes gives place to a note from M. Osman 
feed door, and from these walls a rather flat fire-brick arch lage library, that regarding the pestiferous exhalations from Galer, who has traced the history of the parasite. He states 
has been thrown over the whole grate surface-the crown of the " poison upas " is prominent. The erroneous and ex- that he made use of rats, which he fed on cockroaches in­
the arch reaching to within an inch of the crown sheet of aggerated statements respecting the upas tree (Antiaris lox- fested with the parasites. At the end of eight days, having 
the boiler-thus practically forming, within the combustion icaria) are due to a Dutch surgeon, Dr. Foersch, who cir- killed the three rats put to the experiment, he found in the 
flue or flame space of the boiler, a reverberatory furnace, culated them about the close of the last century. The tree mucous membrane of their stomachs the nematoids in ques­
which an hour's firing raises to a white heat. was described as " growing in a desert tract, with no other tion, living, and free from their envelopes. In one of the 

Each fresh supply of coal required is thrown just within plant near it for the distance of ten or twelve miles. Crim- rats he found three females and a male, all of which had 
the fire door, which is then quickly closed, and pushed for- inals condemned to die were offered the chance of life if acquired their rcproductive organs. Thus is accomplished 
ward and leveled with a light tool introduced through a I they would go to the upas tree and collect some of the poison. the last stage. of their evolution. Impregnation takes place 
register in the door ; in this way any great aecess of cold air I They were furnished with proper directions, and armed in the digestive tube of the rat, and soon after the eggs 
to the combustion chamber is avoided, while a gradual pres- ' with due precaution, but not two out of every twenty ever which are laid pass out with the fecal matters. These eggs 
entation of fresh coal to the fire is secured. returned. I I  Dr. Foersch states that he obtained his informa- are swallowed by the cockroach ; the embryos hatch out then 

The radiation from the fire surface and heated side walls tion from some of the survivors who had been lucky enough I in the digestive tube of the insects, pierce its walls, and en­
and arch forms a focus of intense heat which insures a prop- to escape, although the ground was strewn with the skele- cyst themselves in the fatty matters to wait till the cock­
er temperature to the admitted air and complete combus- tons of their predecessors ; and such was the virulence of roach is in its turn eaten by the rat, in which it is to finish 
tion of the smoke and gases before they come in contact with the poison that there are no fish in the waters, nor has any the cycle of evolution. 
the boiler ; and consequently there is no escaping smoke, rat, mouse, or other vermin been seen there ; and when any Tlte Sago Palm (Sagus rumpltit) often forms great forests 
while there is nearly perfect utilization of all the products of birds fly near the tree, so that the effluvia reach them, upon the islands of the Indian Ocean and Moluccas, and iii 
combustion. they fall dead, a sacrifice to the poison . These statements there easily propagated by suckers. The white inner part 

At first thought it might be objected that as the crown having been quoted by Dr. Darwin in his " Botanic Garden, " of the stem, thickly permeated by bundles of fibers, abounds 
sheet of a boiler is the most effective heat absorbing surface, were thence disseminated through Europe. in a marrowy substance, which, when baked into bread, fur­
it being ordinarily exposed to the direct heat of the fire, The upas is a tree often attaining a height of over 100 nishes a daily food to the inhabitants of most of the south­
whatever interferes with this actiou must be false practice ; feet, and found native in the i slands of the Indian Archipel- ern and southeastern parts of Asia. This, in the form of 
but further consideration will convince that the heat radiat- ago. The stamens and pi8tils are found on separate flowers flour and granules, is widely distributed in commerce under 
ing arch secures a inore even temperature about the whole on the same tree, or, botanically speaking, the plant is mo- the name of '! sago. " One trunk of the age of fifteen years 
boiler, and at the same time protects the crown sheet from nlllCious. The tree belongs to the natural family Arlocarpa- will sometimes fu.rnish 600 lbs. of sago. A similar use is 
the usual excessive wear or deterioration, thereby prolong- eem, the plants of which almost all abound in juices that are made in the same' countries of the mealy sago palm (SagllS 
ing the life of the boiler, and that all of the heat excepting deleterious to a high degree ; although it includes many that farinifera). In this connection, too, we may mention the 
what is utilized for the draught must do the work for which are extremely useful to man in many ways, among these, for Mauritius palm (Mauritia jrexuosa), which, on account of its 
it is intended. instance, the famous cow tree, which yields a rich and whole- pithy stem, containing a sago-like meal before flowering, is 

It will be evident that by this thorough combustion, a some milk ; the Ficus Indica, which produces gnm shellac ; also callad the sago palm of South America. It grows from 
very considerable saving in coal must be effected, and that, Ficus Oarica, producing figs ; Morus, or mulberry tree, etc. the mouth of the Orinoko to the Amazons, and also in Cen. 
in many instances, a cheaper quality can be used, while the The upas tree, when pierced, exudes a milky juice which tral America ; and the mealy pith serves the Indians of these 
deposit of non-conducting matter in flues and tubes will be contains an acrid virulent poison, called antiarir.. This, countries as a chief article of food. 
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NEW BOOKS AND PUBLICATIONS. I zine. The least volatile portions of these contain the ! place, and the water riBes or pulsates. In boilers with 

HEUSINGER, " M  USTER-CONSTRUCTIONEN FUR hydrocarbon xylene (C.H I .)·  : small steam spaces this is especially noticeable, as 

The Ohargefor Insertion under this head is OM Dollar 
EISENBAHNBAU UND BETRIEB. " (9) A. J. W. writes : When the double the steam raises the water with it iu its flow. 

a line flYl' each insertion ; alxmt /Jight words to a liM. We acknowledge the receipt of two parts of a new 
work, issued by the Helwing Publishing House of Han­

Advertisements must be received at publication office over, Germany, and edited by E. Hensinger von Wal­
as early as Thursday rrwrning to appear in next issu". degg, a well known German railroad engineer and edi­

tor of a technical journal for railroad construction. The 
Best Turbine Water Wheel, Alcott' s ,  Mt. HoUy, N. J. I work is of a serial character, and called by the editor 
Assays of Orcs, Analyses of Minerals, Wa ters, " Muster-Constructionen (normal designs) for Rail­

mercial Articles, etc. Technical formulre and processes. ways and Rolling Stock. " The parts contain a nnmber 

glasses of an opera glass get clouded between them, (23) L. S. C. writes : The steam launch Un­
how can they he got apart to clean them? A. Soak dine of this place, Willimantic, Conn . ,  has run one mila 
them in turpentine. When separated clean thoroughly in 5' 6" . She is 00 feet long, 52" beam, engine 4,lO", 
and cement together with a fine quality of balsam of I cylinder 4" stroke, screw 2 blades, 20" diameter, 40 fir. pitch. Has this time been beaten by a Boat of her size ? (10) P. L. asks : Can electricity harm a bird , A. We think not. Would be pleased to hear from our 
that might be sitting on a telegraph wire? A. No. : .  readers. 

Laboratory, 33 Park Row, N. Y. Fuller & Stillman. of specially selected and approved constructions, one 
Wanted-Party to furnish Capital for Foreign Pat- series being devoted specially to the building of the 

ents on a valuable Invention, for interest In patents. roadway, depots, switches, signaling devices, �tc. ,  
Address R. W. Smalley, Salem, Mass. while the other series contains designs for locomotives, 

Howard's Bench Vise and Scbleuter's Bolt Cutters rolling stock, and accessories. The work is intended 

(11) A J C k 'f th ld b 
� (24) H. M. K. , F. L. W. , T. MeT. , and 

. '. , .  . as s I ere wou e . any others.-A modified form of Bunsen's battery is shown dIfference m tw� thermometers hung up, one I� the , in the engraving, in which A is an element complete. B 
draught of the wmd an� the other where there IS no : is the jar, which should hold about a quart, C is the zinc, 
�ra�ght. A. The one m the draught would probably ! which may be made from sheet or cast metal. It 
mdlCate a lower temperature. should be amalgamated before use. To do this, first re-

Howard Iron Works . ' for the nBe of railroad engineers, to assist them in their 
Band Saws a specialty F. H. Clement Rochester N.Y. �abors and furnish them wi:h approve� references. It , ' . ' IS also of advantage to begmners, as It supplies them 
Magneto Call Bells for '1'elephone Lmes. The Bcst. with designs of practically tested constructions. The 

No battery required . BunneH, 112 Liberty street. N. Y. work however does not embrace bridge constructions 

(12) W. J. B. asks : How is galvanizing on move any grease or dirt, then dip it in sulphuric acid di­
cast iron generally done? If by a battery, how is it luted with 9 parts of water, place it on a platter, pour 
made ? 11 they are dipped in melted zinc (zinc galvan- mercury over it, rub it until it attaches itself to every 

E 
Write to E. & F. Gleason, 56 Canal street, Philadel- as th�se have heretofore been separately collected b; 

phla, for standard wood tools, Klein, Heinzerling, and others. Of interesting and in­
Foot Lathes, Fret Saws, 6c . ,  90 pp. E.Brown, Lowell,Ms. genious constrnctions relating to the roadway, we may 

Sperm Oil , Pure. Wm. F. Nyc, New Bedford, Mass. mention a wire drawgate for road crossings (system 

izing is what I refcr to) how are the castings prepared? 
How is the superfluous zinc removed after they are 
dipped? A. Clean the work thoroughly by pickling it D [ 
in dilute sulphuric acid, and scouring, if necessary, Ll pass through a strong bath of aqueous zinc chloride so- ' 
lution slightly acidified with hydrochloric acid , and then : . . .,., 

Power & Foot Presses, Ferracute Co., Bridgeton. N. J. Tronchon) and a station signaling apparatus, adopted 
by the Hungarian state rail ways. In the other class a 

Boilers & Engines cheap. Lovegrove & Co. , Phila. ,Pa .  sleeping car, built for the Finnish state railway, and a 
North's Lathe Dog. 347 N. 4th St . , Philadelphia, Pa. ! tender locomotive, built by the " Winterthur Locomo­
Telephones.-J.H.Bunnell, 112 Liberty St., New York. I tive Works " for the Tilss Valley Railroad, may be men­

through a bath of molten zinc covered with sal ammo- i 
niac. I part of the surface of the zinc, and allow it to stand until 

tioned. The lithogra'phic plates of each part are exe­
cuted in an exceedingly' clear and ",reditable manner, 
and form with the descriptive text (in German) a live 
work for railroad engineers and technical libraries. 

(13) G. R. B. asks : 1. How many ohms re- ! the surplus mcr�ury ru�s off. The porous cell, D, 
sistance should the magnets of a relay be to operate on ' should fit loosely m the zm� and reach %: inch above it 

a line 2 miles long ? A. Make the resistance of the re- 1 (a small porous fiower pot WIll do.for a cell). O::he ear�on, 
. . . E, half 1IIIs the porous cell and IS abont tWIce as hIgh. 

Sheep's Gut Belting.-lIfakers will plcase address Wilson & Hendrie, Montague, ·�Uch . 
�ays e�nal to the. reSIstance .of the rest .of the CIrClllt, It is best to bny the carbons bnt that which comes from mcludmg battenes. 2. WhICh wonld gIve the best re- ' . 

Bolt Forging Machine & Power Hammers a specialty. snIts on said line-to operate two bel ls, to use a relay, or ga��etorts may be use.d, or finely pulverIzed coke and 

t h b II d' t1 ? A B tt I 3 '  ca mg coal may be mIxed together and Jlressed strong-Send for circulars. Forsaith & Co., Manchester, N. H. 
Catalogue of Scientific Books. Mailed free on apnlica- THE W GRKS OF SHAKESPEARE. New York: 

opera e t e e s IrCC y . . e er �se a re ay. . ' Iy into an iron mould, and calcined at a low red heat. �re there any tables by .whlCh the resIstance of any To set up the battery half fill the jar with a saturated so-
tlon . E. & F. N. Spon, �46 Broome St .• New York : I T . . Y. Crowell. 1 vol. 12mo. pp. 1097. given length of copper WIre may be known? A. You . . . . 

will find such tables in works on telegraphy. i lutl�n of co:nmon salt, put m �he zmc, place the porous 
Pulverizing Mills for all hard substance and grinding ; Pnce $1. 25. 

purposes. Walker Bros. & Co. , 28d and Wood St., Phlla. j Too often cheap editions of voluminous writers are 
. ,  I cell m the zmc and the carbon m the porous cell. Fill (14) G. E. A. asks (1) If frmt , vegetables, i the cell with a solution made as follows: Dissolve l Ib. 

or meats will keep in their natural state if placed in a of bichromate of potash in 10 Ibs. of hot water; when 
vessel and the air exhansted. A. For a limited time, cool slowly add 5 lbs. strong sulphuric acid. Mix in a 
yes. Efforts in this direction have not been very suc- vessel that will resist acids and will not crack by heat. 
cessful. 2. Also, is It necessary that the vessel should Clamp a wire to the carbon and attach a wire to the 
be placed in snch a position that the air is taken from zinc. To make a powerful battery for occasional use, 
the lowest extremity? A .  No. make zinc and carbon plates of equal size, and dip 

Wheels and Pinions, heavy and light, remarkablY : badly made, illegible, and of uncertain text. Thi.s edition 
strong and durable. Especially suited for sugar mills , of Shakespeare appears to be a notable exceptIOn. The 
and similar work. ,t'ittsburgh Steel Casting company, ' text is that of Clark and Wright, following generally Pittsburgh, Pa. I that of their " Cambridge Shakespeare." The paper is 

For the most durable and economical Paint for cars, fin� and cl:a�; t�e type, though �ecessaril� small, is snf­
roofs, bridges, iron, brick and wooden buildings, address I �clCntly dlshn�t, and the book I� well prmted: . Th�re 
Pittsbnrg Iron Paint Company, Pittsburg, Pa . IS added a COpIOUS glossary, an mdcx to famlhar pas­

Sal(e8,  and an index to the characters in each play. Al­
J. C. Hoadley, Consulting Engineer and Mechanical ' together the publisher seems to have been successful in 

(15) A. M. S. writes : I have tried to make �hem, when a curr�nt is required, in a solution consist­

an electro-magnet but failed. I made the staple of mg of 2 parts of bIChrom.ate �f potash, � parts of wa-
• • ' 3 '  • • 

ter, and 1 part of sulphurlC aCId . The bIchromate solu-
and ScientifiC Expert, Lawrence, Mass. his design to furnish an edition of Shakespeare com- horscshoe Iron, 3 mches long, /. mch dIameter, wrapped tI . .  d h Id b h dl d 'th 

. 
with iron wire known as broom wire, insulated with on IS pOIsonous an s ou e an e WI care. 

For Town and Village nse, comb'd Hand'Fire Engine bining the advantages of a reliable text, convenient 
& Hose (Jarringe, $350. Forsalth & Co. , Manchester, N. H . size, clear type, and a moderate price. 

Boilers ready for shipment, llew and 2d hand. For a 
good boiler, send to HUles & Jones, '''limington, Del . 

black paint. The wire was wound up and down four (25) T. J. H. writes : I want a small fumi­
times, making the wire 4 thicknesses, connecting it to a gating apparatus for fnmigaLing articles placed in a box 
good strong battery. A .  Use silk or cotton covered or barrel, and that wonld burn, say,l lb. of sulphur at a 
copper wire . time . Is there any such contrivance for sale, or how 

Punching Presses, D rop Hammers, and Dies for work· 
ing Metals, etc . The Stiles & Parker Press Co. ,  Middle­
town, Conn. 

(16) G. V. B. asks : How can I polish a can I make one cheaply? A. All that is requisite, if we 
understand you, is  a shallow earthenware dish large 
enough to hold the amount of snlphnr it is desired to 
burn. It is best to fuse the snlphur before igniting It . 

glass lens which has been scratched badly by carrying 
in the pocket with other articles ? A. If the scratches 

All kinds of Saws will cut Smooth and True by filing (1) C. M. asks : 1. Can any more heat be are not deep stretch a piece of silk over the face of the 
them with our New Machine. price $2 . 50 .  Illustrated communicated to the air of a small room. so as to be in- lens, and app;y to it a ball of sealing wax that is warm 
Circular fre e .  E. Roth & Bro . ,  New Oxford. Pa. dicated by the thermometer, by the burning of gas or euough to take the form of the lens when it is pressed 

Hydraulic PreBses and Jacks, new and second hand. kerosene oil in a stove or other radiator than can bc on the silk. When the wax is cool remove it and the 

Lathes and Machinery for Polishing and Buffing Metals. 
I 

produced by burning the same amount of gas or oil in silk together from the lens and coat the silk with a 
E. Lyon & Co . , �;O Grand St .• N. Y. any other way, provided that the combustion is equally paste o f  putty powder. Rub the face o f  t h e  lens with 

. f . h • A Y Id t th the instrument thus made, giving it a gyratory motion. 
Nickel Plating.-A white deposit guaranteed by ll);ing , per ect m e�c case , . . ou won ge e greatest 

Keep the pntty powder moist. 
our material. Condit ,Hanson & Van Winkle,Newark,N.J. ! effect by usmg a radIator. 2. Is there any other ad-

I vantage of the stoves as heat producers than having a (17) C. H. H. & Co. write : We have a large 
Cheap but Good. The " Roberts Engine," see cut tolerably good conductor in a convenient place ' A. qnantity of silver dissolved in diluted nitric acid ; we in this paper, June 1st, 1878. Also horizontal and Yes. It renders combustion controllable, and makes it wish to use it for casting silver ornament.. How can vertical engines and boilers . E. E. Roberts, 107 Lib- I' more perfect than it would be in an open fireplace. we recover it in proper form to nse ? A. Add muriatic erty St . ,  N. Y. 

(2) E. D. P. writes : In SCIENTIFIC AMER- acid to the solution until all the silver is precipitated a s  
Th e  Cameron Steam Pump monnted in Phosphor f J I 27 "9 G S H t t k h chloride, and aftcr settling decant the supernatant liq-

Bronze is an indestructible machine. See ad . back page. 
I
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� uid, cover the precipitate with a little dilute oil of vit-o transp ant arge rees snccess u y. c can 0 It 
1 ,000 2d hand machines for sale. Send stamp for de- as follows :  Dig a hole this fall large enough ar,d deep riol, add a few fragments of clean zinc, and allow to 

scriptive price list . FOrRaith & Co . ,  :\Ianchester, N. II. enough to receivc it. Then after the ground freezes stand for an hour. S�h�ble zi?cchlorid� and sn.lphate is 
this wintcr as far down as the roots are, dig around the prod�ced, and finely d;Vlded sliver �emam.s, WhICh, a:ter 
tree nntil you get below the frost, then nnder tree, and washmg and .separatl�g from an! undlss.olved zmc, 
turn it over on sle(l and haul to place,and set np, tben in may be fused m a cruCIble with a lIttle sodmm carbon­
spring illl in to suit. In this way you do not disturb I ate. 

Presses, Dies, and Tools for working Sheet Metals,  etc. 
Fruit and other Can Tools. Bliss & Williams, Brooklyn, N. y" and Paris ExpOSition, 1878. 

ForPower&EconomY,Alcott's Turbine,Mt.Holly,N.J. the roots in the least as the ground is frozen tight (18) J. E. L. asks : Please give me the 
Manufacturers of Imprm'ed Goods who desire to build 

up a lucrative foreign trade, will do well to insert a well displayed advertisement in the S C I E NTIFIC AMERICA� 
ElQIoTt Edition . This paper has a very large foreign circulation .  

around them. names and amounts of the various ingredients which 

(3) A. S. M. asks for a good compound compose the compositio? used. in reducing the tempera-
, tnre to or near the freezmg pomt. A. 

for taking the scale off uI\d to prevent lime settling in Mixtures. Parts Reduction of 
steam boilers. I would like to know of something cheap by weight. temperature. 
and practicable. A. If the boiler is not a very small Sodium sull?hate 8 l 48'60 F. Improved Wood-workiug Machinery made by Walker one you may add once a week about one pound of soda Hydrochl?nc acid 5 f 

Bros . , 73 and 75 Laurel St. , Philadelphia, Pa . '. . Ponnded Ice 2 l (sodIUm carbonate) for every 50 gallons of the bOller's i Common salt 1 f 
Bound Volumes of the Scientific American.-I will contents, taking carc to blow ont (through the bottom I Sodium sulphate 3 t 

sell bound volumes 4, to, 11 ,  12, 13, 16, 28, and 32, New Se- blow-out tap) this charge with the accu mulated sludge Dil�te nitric acid 2 
ries. for $1 each, to be sent by express. Address John before adding more, and meanwhile do not let the Wa- i:;;:�f:���i�ate g Edwards, P .  O. Box 773, New York . ter run low in the boiler. The common practice is to Dilute nitric acid 4 

Expectant AdYertisers will serve their interests hy 
consulting C .  K. Hammitt's Advertising Agency, 206 
Broadway, N. Y. 

Extra Fine Taps and Dies for Jewelers, Dentists, and 
Machinists ; in cases . Pratt & Whitney Co. ,  Manufac­
turers, Hartford, Ct .  

u s e  the blow-out while a t  work ' b u t  i t  is better to wait S'!dium ph.osp�ate 9 l 
. . ' . .  Dilnte nItnc aCId 4 f 

until after the boIler has been for a tIme qUIet and the Ammonium chloride 4 } 
suspended matter has nearly settled. Potassium nitrate 4 4 H • I b 'ld' b' I Water 8 

( )  . wntes : am Ul mg a lCyc e Ammonium nitrate 1 , 
with round rubber tire one inch in diameter. The ordi- Water 1 f 

Ammonium nitrate 6 } 
nary rubber cement is not strong enough to hold the Sodinm phosphate 9 
joint of tire. What shall I use, and how apply it? A. Diluted nitric acid 4 

64'8 

46° 
71· 

For Solid W'ronght Iron Beams. etc .. see advertise­
ment. Address Unton Iron Mills, Pittsburgh, Pa., for lithograph, etc. 

You may try the following : Melt together in a suitable See also p. 1420, No. 89, SCIENTIFIC AMERICAN SUl'PLE­

Warranted best and cheapest Planers, Jointers, Uni­
versal \Voodworkers. Band and Scron Saws. etc .. manu­factured by Bentel, :\1argedant & Co .• Hamilton, Ohio . 

iron vessel gntta percha and pitch, in about equal pro- :MENT. 

portions, over a gentle fire, stirring until a homogeneous (19) G. W. W. asks : What is the best way 
to spray on to an article to freeze it? A. See recipes 
for freezing mixtures above. For ice machincs, see pp. 
159 and 387, vol . 38, and 95, 168, and 335, vol. 37, SCIEN­

TIFIC A.:MERICAN. 

mass is obtaincd. Use warm. 
(5) H. S. asks for a recipe for embalming 

Patent Wood-working lIfachinery, Band �awB, Scroll bodies so that they will keep some time in this hot clim-

Saws,Friezers, etc. Cordesman, Egan & Co. , Cineln't!, O. either by rubbing it on the outside or injecting it 
inside, with full instructions how to apply it. A. Sec 

Machine Diamonds, J. Dickinson, 64 Nassan St. , N. Y. pp. 271 and 103, SCIENTIFIC AMEIUCAN, vol. 37, and p. 

The SCIENTIFIC AMERICAN Export Edition is pub- 136, " Science Record " for 1874. 
lished monthly, about the 15th of each month . Every I (6) W. L. A. asks : Will you please tell 
�umber comprises most of the plates of the four preced- i me what polishing ink is used for? A. See p. 316 (4). lUg weekly numbers of the SCIF.XTIFIC A M ERICAN, with I SCIENTIFIC AMERICAN, vol . 38 .  other appropriate contents, business announcements, .

' etc. It forms a large and splendid periodical of nearly (7) M. D. L. asks for a recipe for makmg 
one hundred quarto pageM. each number illustrated with a gum same as is used on postage stamps, in order to 
about one hundred engravings . It Is a complete record use it to fasten labels on microscopic slides. A. Dis­
of American progress in the arts . solve 2 ozs. of dextrin in 5 ozs. of hot water, and 1 oz. 

The only Engine in the market attached to boiler of acetic acid, and 1 oz. of spirits of wine. 
having cold bearings. F.F.& A.B.Landis, Lancaster, Pa. 

Solid Emery Vulcanite Wheels-The Solid Original 
Emery \Vheel - other kinds imitations and inferior. Caution.-Our name is stamped in full on all our best Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack­

Ing Company , 37 and 38 PaTk Row. N. Y. 
Alcott's Turbine received the Centennial Medal. 

(8) P. J. F. asks : What is the dliIerence 
between benzine and gas naphtha? A. Pure benzine 
(C,H,) is obtained in the fractional distillation of coal 
oil . The same name is given to several of the lighter 
distillates of petroleum (b�tween 176° and 194°) .  The 
name naphtha is used to designate a mixture of several 
of the lighter distillates of petroleum. It is  also ap­
plied to several of tbe distillates of coal oil after ben-

(20) C. W. L. asks : Is there any easy and 
convenient method by which salicylic acid could be used 
to keep meat and fruit in It private family, where no ap­
paratus would be desirable that would have to be pro­
vided on purpose, or is there any treatise on the subject? 
A. See SCIENTIFIC A.:MEIUCAN SUl'PLE:MENT, p. 1051 , No. 
66. 

(21) E. N. H. asks if there is any prepa 
ration which will remove hair from animal bodies and 
prevent its further growth, yet can be used with safety. 
A. See p. 91 (1), cnrrent volume, SCIENTIFIC A.:MEIUCAN. 

(22) M. S. C. asks : Does the water in a 
boiler, under ordinary circumstances, roll or stand stili 
and level at a pressure of 60 Ibs . or higher? Why is it 
that when the saw is started through a log at a saw mill, the water in the glass tubes, sometimes affixed to 
steam boilers, rises, while the steam gange shows no 
lessening in qllantity of steam.? A. When steam is 
drawn rapidly from a boller, a quick circulation takes 

(26) Amateur writes : I purchased from a 
dealer some " red fire," so-called, for tableanx, and re­
ceived a package of some reddish yellow powder, some 
wbite powder, and small vial of acid ; a small quantity 
of reddish powder was first put on au old plate, a little 
of the white sprinkled on it, and then a drop or two of 
the acid was dropped on, when it immediately blazed 
up with a brilliant red fire. Can you tell me what they 
consist of, what kind of acid, and what the white and 
yellow powders were,and why it should infiame;when the 
acid came in contact with the white powder? The yel­
low reddish powder also ignites with a match, but the 
dealer said that the latest way was with the acid, and 
there could be no danger. A. 1. Powdered resin and 
strontium nitrate. 2. Powdered potassium chlorate and 
dry sugar. 3. Strong sulphuric acid. 

(27) F. F. O. asks : What will remove lead 
pencil marks from calcimined walls ? A. Mechanical 
erasure only is possible ; (ry a piece of clean rubber 
alone or supplied with a little whiting. 

(28) H. W. H. asks how to combine India 
rubber and white beeswax, making the wax more tough 
and lIexible for moulded articles. Would the rubber 
first be dissolved in naphtha or other solvent, and 
united with the meited wax, or can the union be made 
more direct? A. It will probably be more satisfactory 
to soften a little both the substances with benzole or 
benzolene, aud knead them thoroughly together while 
warm. 

(29) F. R. M. asks how to test diamonds, 
that is, how to tell the genuine from glass. A. The 
specific gravity of the diamond is 3'52 (silicions pebbles =2'5 to 2'8) ;  readily scratches quartz, topaz, and corun­
dum-not scratched by either. Refracts and disperses 
light powerfully (index of refraction 2 '439), and, after 
exposnre to sunlight, is phosphorescent in the dark. 
Not affected by hydrofilloric acid. Crystalline form 
(uncut) regular octohedron, usnally with curved faces. 

(30) E. M. F. asks for a good recipe for shoe 
blacking; must mix close and dry hard without crack­
ing. If not too much trouble, I would like to know the 
order in which the ingredients are combined and the 
proportion of one to another. A. See pp. Z7 (17) and 300 (45), vol. 38, SCIENTIFIC AMERICAN. 

(31) A. M. Y. writes : Having two cubes or 
spheres of equal dimensions outside, one to be solid of 
a light material, the other a shell of a heavier material, 
that they may be of equal weight, would their buoying 
qualities be equal ? A. Yes.  

(32) C. P. T. asks : What kind of salts are 
best adapted to the neutralization of the sulphur and 
gases arising from bitnminous coal during combustion? 
A. The hydrates of the alkali and earth metals-soda, 
potash, lime, etc. 

How can I make the strongest and most lasting solu­
tioDoOf iron ? A. If we understand you, dissolve the 
iron in a warm mixture of 1 part nitric and 5 parts hy­
drochloric acid, evaporate the solution to dryness, and 
dissolve the residue in water slightly acidified with hy­
drochloric acid. 

(33) " Bronze " asks : Is there a recipe 
known to yon for a preparation for .bronzing old gas 
fixtures, one that could be pnt on as paint is (with 
brush) without heating the IIxture? A. There is a var­
nish in market which is made expressly for this pur· 
pose. 

© 1878 SCIENTIFIC AMERICAN, INC.
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MINERALS, ETc.-Specimens have been reo Feed water heater, W . Dawson . . . . . . . . . . . . . . . . . . . .  2()j,953 I �addle, rid�ng, J. B .  Gathright . . . . . . . . . . . . . . . . . . . .  2O<I,�J2 1 �dlVtrU�-tWl�;1;:-
ceived from the following correspondents, and Fence, portable, S . Bryan . . . . . . . . . . . . . . . . . . . . . .  205.0-17 �addle. ridIng, A . lJ . •  Tones . . . . . . . . . . . . . . . . . . . . . . . . . .  204,.178 1 ____ _ Fence post., B . Calkins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  204 ,9-J.,� �afe , caloric, A. 'r . Snyder . . . . . . . . . . . . . . . . . . . . . . . . .  204,H2O InKi fle Pa" ... each insertion .:-.. ..  ?oj cents n ii;.e . examined. with the results stated : Fence post, W. McMillan . . . . . . . . . . . . . . . . . . . . . . . . . . .  2()j.9O'J , Sample reel . A .  I,. Snydcr . . . . . . . . . . . . . . . . . . . . . . . . . . .  205.149 1 Hack l'u:<e, c.wlt i ".,· rtion - - - - � 1 .00 n l ine. J .  B. B.-Feldspar and hornblende rock.-J. N. B.- Fence wire, T. V. Allis . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . 205.029 ' �ash fastener. J .  F . 7-immermann . . . . . . . . . .  c . . . . . . .  205,1 66 I • 

(About eight words to a line.) 
It is phlo�ophite -ma�llc"ia alumina potash Hilicate- I Fenees. barb for wire. H B. Scutt . . . . . . . . . . . . . .  205.000 Sash holeler, S. 8. Spear . . . . . . . . . . . . . . . . . . . . . . . . . . . .  205,005 1' Enqravzng8 may head adt'ertlgements at the same ..ate 
a variety �of mica -t H P Sandstone with a little I �'Iber cleaning machine. G D. Luce . . . . . . . . . . . . . . .  2()j,906 Sash. window. J. L. Joyce . . . . . . . . . . . . . . . . . . . . . .  205.101 r" tzne;1'J merr:,rBrl'o/'t'a t thb/et�.r prot Adver-
mic l-not SPccul�r ir�n. ---N�:t1me, 6 specimens : Nos. I F�bers,s('�.animal from veget.,G.M Jr. & A.L .RlCe 205,13<) Saw fr�me, bracket, Spring & Robinson . .  o • • • • • • • • • 205,006 ;:ephursd'7t;S rrwr:;r:;vfo a�� l'��� i�8'Uc:. as ear y 
1 d 2 bl k . 

d d h I I Fmger nad trimmer, J .  Il. Hollman . . . . . . . . . . . . . . . .  205,088 Saw mdl head block. E. H. Stearns (r) . . . . . . . . . . . . .  8.269 I an , ac �asper ; 3, ccompose ort oc asc ; 4, FIre ar ma azine E F Ed e ' b 205 066 I � t th W E B k 205 0 2  ' . Ill. g • . . .  g com . . . . . . . . . . . . . .  • , c aw ee • • . roo e . . . . . . . . .  . . . . . . . . . . . . . . . . . .  • j � THE GEOLOGIOAL ANTIQUITY OF chert-an impure Yariety of quartz ; 5 and 6, fine quartz FIre In 01.1 tanks, extmg • • J. H. & T. E. Connelly .  2()j,887 i Scales, weighing, G. W. Craig . . . . . . . . . . . . . . . . . . . . . .  204.888 Flowers and Insects. By J. E. TA YLOIt. �'.G.S. A plain. conglomerate containing much iron sulphidc.-S. R. T. Fish, cunng, S. W. Grlffin . . . . . . . . . . . . . . . . . . . . . . . . .  o .  204,966 Scarf fastening, H. Sandner . .  o . o  • • • • • • • • • • • • • • • . • • • •  204,999 compr<:hensivt; review of th� sUbJect._ bringh:�g forward 
-Principally aluminum and lllagncsinm siJicates col· Fluting and Bad iron hOld;r, N. R. �treeter . . . . . . . .  204,922 ! Screw swaging machine, �. D. Lueh�s . . . . . . . . . . . .  204,� Fn���i;gl�

tr�g���ratl�itsbe���n 
sI�s��t:tr���im�·ow����� ored by fcrron8 oxide. Forks. manufactUre of. '1 .  Shaw . . . . . . . . . . . . . . . . . .  205,001 I Seam for metal ware, lockmg. G. Wright . . . . . . . . .  2()j,!J36 How they are fossilized . Fossil botany .  Geological 

COMMUNICATIONS RECEIVED. 
Freezing apparat�s, E. Fixary . . . . . . . . . . . . . . . . . . . . �.961 , Sewing m�Ch�ne driver, G . Bell . . . . . . . . . . . . . . . . . . . . .  204,943 �6�d�F'K�Ii'Jaf';.';;t8��':;et�b[:ef;rend��I:,;;��,t����,:'i:�y Fruit huller. A .  S. Bunker . . . . . . . . . . . . . . . . . . . . . . . . . 205.048 : SeWIng machIne fly wheel, A .  Decker . . . . . . . . . . . . . .  204,954 to Insects, and Insects necessary to Il'lowers Insects Furnace, Austin & Hosford . . . . . . . . . . . . . . . . . . . . . . . . .  204,939 i Shawl, Shetland, F. Farrand . . . . . . . . . . . . . . . . . . . . . . . .  204,959 and �lants in the D�evonian, the p:witzerland Lias, the The Editor of Ihe SCIENTIFIC A"ERICAN acknowledges 

with much pleasure the receipt of origiual papers and 
contributions on the following sllbjecte- : 

Furn
�
l,Ce for h�ating solde�ing �

�
ons, J .  Burgess . .  205.049 i Sheep pro�ector� C. Gilbert . . . . . . . . . . . • • . . . . . . . . . . . .  204,� ������c�;�nd�����t����.;3�t�:;¥g�in:�j��t

s�' tie
p���� Furn�\Ces, deVICe for feedIng all to, J . .A .  Warden 204,9'2G Shoe or gaIter, � . Packard . . . . . . . . . . . . . . . . . . . . . . . . . .  205,129 har Aspect of Evolution. Contained in �(,IE;\TlI<' l C  

Physical Characteristics of Ether. By  W .  D .  
Patent Litigation. By  D. V .  E. N. 

]'urniture pad, P. \V . Pratt . . . . . . . . . . . . . . . . . . . . . . . .  �13 Shovel, J .  Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  204,897 A:H EBIl'AX � l� P I:L 1·;�IE;\T No. l�O. PrieC lO eents. To 
Gas controlling,etc .•  apparatus. G .D . Bancroft . . . .  205,032 i Siphon. G. n . Winkler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  205. 163 be had at thIS ollice and of all newsdealers. 
Gas lighting apparatus, F. V . Sanford . . . . . . . . . . . . . . 204,916 I 8led, B. M. Wilkerson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  205.16'2 -- - - - --------- .------.- _. .. - . --
Gatc, A .  Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  205,107 I Sled propeller. J .  A. Zoeb! . . " . . . . . . . . . . . . . . . . . . . . .  204.!J:l7 THE PHONOGRAPH AND I,[,S FUTGRE. 

IIINTS TO CORRESPONDENTS. Globe and reflector for burners, L . C08ta . . . . . . .  205 057 ' Sleigh J J Cobb O/H oo� By THO.\IA8 A .  ED I SOX. The instrumf'nt and its Ac-
. � 

. .  ' i  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N\H,OO"± tion. Durability ,  Duplication, anli Postal lrransmis�ion We renew our request that correspondents, in rcferring to formcr ilnswers or articles, will be kind enough to 
nam� the date of the paper and the page, or the number 
of the question. 

Governor, Thompson & Hunt . . . . . . . . . . . . . . . . . . . .. .  2().t.,924 I Soap frame, H. Rathman . . . . . . . . . . . . . . . . . . . . . . . . . . •  , 205,136 , of Phonograph Plates. The prouallle great utility of the Govcrnor, engine, R. Hooper . . . . . . . . . . . . . . . . . . . . . .  205,039 , Sower, seed, HorraH & Verckler . . . . . . . . . . . . . . . . . . . . 205,090 i Phono�rap� in I�et�er-writing, Busin�ss Col'rt.'sponde�ce 
Gra!n 1J�nder, L . Erpelding . . . . . . . . . . . . . . . . . . . . . . . . . .  205,067 I Spittoon, T .  W. Barnhill . . . . . . . . . . . . . . . . . . . . . . . . . . .  �,033 1 O��t���t:i��n ip�H�<����i� li��i���r�dx�s�';io���l�:�d GraIn bInder, A .  G. McIntosh . . . . . . . . . . . . . . . . . . . . . .  204,989 Spring fastening, vehicle seat, R. H. Guyer . . . . . . .  205.078 I Clocks . Telegraphy of the Future ; the Phonograph 

}{any of our corrcRpondents make inquiries which 
cannot properly he answered in thesc columns. Such 
illquirie�, if siqncd by initialH on]y, arc liable to be cast 
into the wa.tc ba,ket. 

Grain drier ,  R .  II. 'l'iernan . . . . . . . . . . . . . . . . . . . . . . . . . .  �,012 Spring, vehicle, S. �1 . Richardson . . . . . . . . . . . . . . . . .  205 915 ' and rrelephone combined . Being !L mOHt intpl'esting and 
Grain separator, \V . N . Esselstyn . . . . • . . . . . . . . . . . . .  204,889 Stamps, stamping cigars with. \Y . D. O'Connor . . .  205:127 I �����&le

h��S�)f.
y 
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f l�l,'i.:f;:��� Grain separator, S .  Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  205,150 Steam trap, J . H .  Blessing (r) . . . . . . . . . . .  . . . . . . . . . . .  8,286 Sl�PPJ,E ." I<:NT, No .  1 �4. Price 10 cents . 'ro be had at 
Grain separator, I .  Turman . . . . . . . . . . . . . . . . . . . . . . . .  205,017 Still column, Smecth & Harris . . . . . . . . . . . . . . . . . . . . .  204,919 thIS office and of aU newsdealers. 
Graining tool, E . H. Hullinan . . . . . . . . . . . . . . . . . . . . . .  205.094 Stopper sleeve. A .  J . lIaws . . . . . . . . . . . . . . . . . . . . . . . .  205.084 Person� dc�il'ing special information which is purely Grate extension, O . �.  Parr . . . . . . . . . . . . . . . . . . . . . . . . .  205,131 Stove damper, E. Bussey . . . . . . . . . . . . . . . . . . . . . . . . . . .  205,050 of a personal charactcr, and not of general interest, Gun, magazine. A .  Bu:r;.gess �r) . .. . . . . . . . . .  . . . . . . . . . . .  8,288 Stove grate, A. Nicol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204,911 

should rcmit from $1 to $5, according to the subj�ct. Harne fastener. G. M .  Marks . " . . . . . . . . . . . . . . . . . . . 205,114 Stove. oil , P. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  205.113 as we cannol be expected to spend time and labor to : Harvester, C . Colahan (r) . . . . . . . . . . " .. . . . . . . . . . . . .  8.200 Stove pipe shelf. T. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . .  205.087 

NARROW GAUGE SWEDIRH LOOmlO· 
tlve, with one page of engravings . � U I ' P L E \l E:\"T 4 1 .  
Price. 10 cents . Locomotives of the EIGHTEEN INCH HAlL WAY at Crewe, Eng. Two engravings. l;Ul'l'L>:­M};ST 44. 10 ccnts. 

obtain such information without remuneration. Harvester cutting apparatus, C. F. Howes . . . . . . .  205,092 Surgical tube, india rubber, R. Lockwood . . . . . . . . .  204.905 
Hat fastener. F. L. Tripp . . . . . . . . . . . . . . . . . . . . . . . .  205.0H Suspension hook. F. Anderson . . . . . . . . . . . . . . . . . . . 2()j.875 IOE-HOUSE AND OOLD ROO:M:. -BY R. 
Hat finishing machine. S . Piron . . . . . . . . . . . . . . . . . . . .  204,994 Syringe. S .  Peters . . . . .  . .  . . . .  . . . . . . . . . . . . .  . . . . . . .  204,912 �ng�:V\���' S'ri�t;L�\it:.��i�n�. ��q. cO}I}:U�\���nti.°

ur 
[OFFICIAL .] Hat pouncing machine. E . B. Taylor . . . . . . . . . . . . . .  205.009 Table, exten.ion. H .  W. Kinney . . . . . . . . . . . . . . . . . . . .  204,982 

I N D E X  O F  I N V E N T I O N S  Hat pouncing machine. Whiting & Daum . . . . . . . . 20-1.931 Tellurian, M .  MacVicar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  205.111 N O M  E N 0 L A  T U R E O F BUILDlNG Hats and caps from straw braid, C .  O. Parmenter 205,130 '.resting- machine, F .  S .  Kinney . . . . . . . . . . . . . . . . . . . .  204,901 Stones and Rtone Masonry. By J .  JAM I';S R. CUOl<;S, ],OU wnlen Head elevator and c11in raiser, J. Heintz . . . . . .  205,086 Thill coupling, G. ·W. Haskell . . . . . . . . . . . . . . . . . . . . . .  205.082 I WILLIAM E. l\lEUHILL, and EnG-Au. B. V.\N  \VI X K ] , I<�. 
Ileater. C .  Weeke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  205.018 Torpedo for oil wells, J .  Briscoe . . . . . . . . . . . . . . . . . . .  205,040 . A paper read before the American Society of Civil �;lJ· 

Letters Patent of' the United States ,vere 

Granted In the Week Ending 
H t t t A gineers . An exhaustive article on Stone Cutting anti ea er, s eam wa er. . W. Tregent . . . . . . . . . . . . . . . 205,153 Toy, J. H. Hawes . . . .  . . . . . . .  . . . .  . .  . . . . . . . . . . . . . .  204,970 Masonry various Methods of Dressing, and 'l'oolH Heddle frames, screw heddle eye for, D. C. Brown 204,881 Toy pistol, L. Braun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 205,039 em�IOyed. with 34 illustrations. Hl 'rools, illustratert, 
lIens' nest house, J. 'V. NIchols . . . . . . . . . . . . . . . . . .  205,125 Truss, Deveron & IJackman . . . . . . . . . . . . . . . . . . . . . . . . . 204,955 ;��ed�¥!�r�l��d�fa��.da�gw

D��ft:�k
�io�e��ir��ba�

a
l:it,� Julie 18 ,  1 878, Hinge for awning blinds, C. L. Hasbrouck . . . . . . . .  205,003 Valve, steam, Stringer & Francis . . . . . . . . . . . . . . . . . . .  205,007 Pointert. and Crantlalled Stones, etc. Axed or P('un 

AND E .lCH DE,lIlING THAT D.lTE. 
Hinge, lock, N .  H. Camp . . . . . . . . . . . . . . . .  . .  . . . . . . .  205.051 Vehicle toP. D .  Jannopoulo . . . . . . . . . . . . . . . . . . . . . . . . .  205,098 Hammererl anrI Patent Hammered "tones. Bnoh 
Hinge. lock . Il. Lent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2(U.984 Vehicle top adjuster, Lamson & Brotherton . . . . . .  205,104 ' 

Hammered and Rubbed Stones. Diamond Pan"ls. 
Hog cholera compound, J. M. Keltner . . . . . . . . . . . . .  204.898 Vehicles, jump seat for, Wingler & Stough . . . . . . . .  204,932 ' ���g��'y,
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Hog choJera compound, J .  Senn . . . . . . . . . . . . . . . . . . . 205,147 Ventilator and chimney top, W.  }"'. Rossman . . . . .  205,141 ���;�� �g���t:i� ipri��ItO,\���It�. 
A���I��A�£l�rl�Jil�; A complete copy of nny patent in the annexed list, Hog scalder and feed steamer, H .  Strycker . . . . . . .  20-1,923 '''aRon cover, D .  Jannopoulo . . . . . . . . . . . . . . . . . . . . . . . 205,099 office and of all newsdealers. 

lTho"e marked (r) are reisslled patcnts:1 

Including both the specifications and drawings, will be Hoof moistener holder. G. P. Merriam . . . . . . . . . . .  205.118 Wardrobe. M. Doyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2()j.956 
furnished from this office for one dollar. In ordering, Hopple. W. S. Mead . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . 205,116 Wash board. �1 . A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . 205.1-18 THE HUGHES TELEPHONE. SIX FIG-Horse boot. G. W .  Wemple . . . . . . . . . . . . . . . . . . . . . . . . . .  205,159 Washer and wringer, combined, J .  W . Sheetz . . . .  205.003 please state the number and date of the vatent desired, Horse power. A . Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204,969 Washer, atmospheriC clothes, Brooks & Crooker. 2()j.880 
and remit to liunn & Co., 37 P,:rk Row. New York city. Horses. stopping runaway. T. B. Hand . . . . . . . . . . . .  205,079 Washing machine. C. A. Dodge . . . . . . . . . . . . . . . . . . . .  205.063 

Horseshoe. F .  H. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2().j,968 Washing machine , H, 8chmelzpfenning . . . . . . . . . . . 204,917 
Ammonia or ether machine, Moreau & Haggerty . 205.120 Hub, vehicle wheel. J .  Lane . . . . . . . . . . . . . . . . . . . . . . . .  20-1,903 Washer for piece goods, S. Arnold . . . . . . . . . . . . . . . . .  2()j.988 
Apple corer. J. A .  Morrow . . . . . . . . . . . . . . . . . . . . . . . .  205.1�2 I 

Hydrocarbons. burning. S .  C . Salisbury . . . . . . . . . . .  205,143 "'ater closet. W. Bishop . . . . . . . . . . . . . . . . . . . . . . . . . . 205.006 
Auger handle, W. A. Ives . . . . . . . . . . . . . . . . . . . . . . . . . . .  205.096 I Hydrotherapic apparatus . E. E. G. Bozerlan . . . . .  204.879 Water wheel. turbine, J. Schuessler . . . . . . . . . . . .  ' "  205.1-15 
Awning. W .  B. Doolittle . . . . . . . . . . . . . . . . . . . . . . . . . . . 205,064 : Indicator for freight cars. J. Tatham . . . . . . . . . . . . .  205.151 Well. pctroleum. E. M .  Stevenson (r):. . . . . . . . . . . . . .  8,267 
Axle arm for vehicle wheels, R. H. Avery . . . . . . . .  205,031 Indicator for letter boxes, time, J. II . Rouse . . . . .  205,142 Wells , casing svear for oil, J. Bole . . . . . . . . . . . . . . . . .  204,878 
Back band hook, H .  W. Minn�meyer . . . . . . . . . . . . . .  2O.J,910 Knife sharpener, D. Jr. & A. Gundelfinger . . . . . . . . .  205,077 Wheel. vehi cle, C, O. Wilder . . . . . . . . . . . . . . . . . . . . . . . .  205.161 HOW TO MAKE A PHONOGRAPH. 
Bale tie. S. H. Gilman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2()j.965 Knob attachment. A. Dickermau . . . . . . . . . . . . . . . . . . .  205.061 "-hlffietree hook. N . M. Bowen. . . . . . . . . . . . . . . . . . . .  20<1,946 
Bale tie, H. S .  Worthin:<\on . . . . . . . . . . . . . . . . . . . . . . . .  205,023 Knob attachment, E. St . John . . . . . . . . . .  " . . . . . . . . .  204,921 Whiffictree hook. W, S. �cad . . . . . . . . . . . . . . . . . . . . . . .  205,117 
Basin cover. catch, G. G. Campbell . . . . . . . . . . . . . . . . . .  204 ,882 Ladder, fire escape , S. Davis . . . . . . . . . . . . . . . . . . . . . . . . 204,!)52 Whiffletree hook, E. E. )Iorse . . . . . . . . . . . . . . . . . . . . .  205,121 
Basket wire. N. Davis . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  205.060 Ladder, fire escape, D . E. Gibbons . . . . . . . . . . . . . . . . 204.8!J:l Whip. leather, E . B. Light . . . . . . . . . . . . . . . . . . . . . . . . .  204,985 
Bessemer converters, heat from, A. Cooper • . . . . . .  204,886 Ladder truss, adjustable, G. H. Fox . . . . . . . . . . . . . . . .  2C4,962 Wire barbing machine, F. Billings . . . . . . . . . . . . . . . . .  204,877 
Blind slat adjuster. R. Loth . . . . . . . . . . . . . . . . . . . . . . .  2O.J.!J:l6 Lamp burner. argand. H. Preise . . . . . . . . . . . . . . . . . . . .  205.134 Wire cutter. S. D. Locke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205.108 
Boiler for steaID fire engines, M .  R. Clapp . . . . . . . . .  204,885 J�amp, electric, Sawyer & Man . . . . . . . . . . . . . . . . . . . . • 205.14.4 Wire cutting machine, J .  Adt . . . . . . . . . . . . . . . . . . . . . . .  205,02i 

Full Instructions, with Eight \Vorking Drawings, Half 
Size .  Const.ruction easy and Inexpensive. The .. c dl'aw-
g��ss�::S�f���� ��
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I
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explanations are so plain and practical as to enahle any 
intelltgent person to construct and put a Phonograph in 
successful operation in a very short time. Contained 
in SCIENTIFIC Al\U�U.ICAN SrpPLEMENT No. 1 33. Prlce 
10 cents. fro be had at this office and of all newsdealers 

Boiler tubes. coating. Brayton, June & French . • . .  205,038 Lap link, M. Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205,091 Wire cutting tool, C. M. Knowles . . . . . . . . . . . . . . . . . . .  205.1!J:l 
Book binding, G . B. Huntington . . . . . . . . . . . . . . . . . . . .  205.0m Last pulling machine. C .  C. Johnson . . . . . . . . . . . . . . . 205.100 Wrench. pipe. J. Hartman. Jr . .  " . . . . . . . . . . . . . . . . . . .  205,081 1 0  E · H 0 U S E  AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
illustration of colr! house for preserving fruit from 
season to season. The air is kept dry and pure throuJ!h­
out the year at a temperature of from 34'� to :*i o .  Con­
tained in :-;CIK\'TU'W A.\I ER I CAX  S(TPPL1';,'\I E:\"T No. 1 ]  6. 
Price 10 cents. '1'0 be had at this office a:o.d of all news­
dealers. 

Book . blank. J . W. H. Reisinger. . . . . .  . .  . . . . . . . . .  205,137 Latch. F. W. Brocksieper . . . . . . . . . . . . . . . . . . . . . . . . . . . 205,O.J1 Yokes. clip for neck. W. W. Lunger . . . . . . . . . . . . . . . .  205.110 
Book �iOlder. J. B. Brown . . . . . . . . . . . . . . . . . . . . . . . .  204.947 Lifting jack. V .  H. Felt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2O.J,!l60 
Book support, J. S. Turncr . . . . . . . . . . . . . . . . . . . . . . . . .  2O..�.156 Lock, sash, \Y . M. Griscom . . . . . . . . . . . . . . . . . . . . . . . . .  205,07G TRADE MARKS. 
Boot ant! shoe lasting apparatus, H. G erred . . . . . . .  2O.J,!163 Log slide, J. Paul . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  2()j.993 
Boots and,. shoes, manufacture of, G. H. Jones . . .  204,979 Log turncr, G. J. Kuutz . . . . . . .  . . . . . . . . . . . . . . . . .  ..  204,980 
Bosom board, R. McCoy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  205.115 Lubricating compound, G. G. Munger . . . . . . . . . . . . .  205,124. 
Bottle register, J. H. \Velch . . . . . . . . . . . . . . . . . 205,019, 205.158 Luhricator, II. Alton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  204,874-
Bottle stopper, Massey & Rawe . . . . . . . . . . . . . . . . . . . . .  204.987 Mask, G. \\" . Howland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  205,093 
Bowling alley , Hellert. Muller & Meyer . . . . . . . . . . . .  204,972 Mattress filling. preparing, W. G. Benedict . . . . . . .  205.03.<; 
Brake. air, S. I' . Prince, Jr . . . . . . . . . . . . . . . . . . . . . . . . .  204,914 ! Motion, dp.vice for converting, C. Cole . . . . . . . . . . . . .  205.0.15 
Brick and tile machine, E . Durand . . . . . . . . . . . . . . . . .  204,n57 , Musical instrument, mechanical. J. H. Chase . . . .  204,949 
Broiling chamber, E. Norton . . . . . . . . . . . . . . . . . . . . . . .  204.991 : Musical instruments, key board for, C .  Brown . . . . 205,044 
Buckle, trace and pad, G . E .  Eales . . . . . . . . .  . . . . . . .  204.9.w : �1 usical transposing board, L . Anderson . . . . . . . . . .  204,876 
Button fa.tening. G . B. Fittz . . . . . . . . . . . . . . . . . . . . . .  205,071 ' Mustard pot and spoon. H. J. "·hite . . . . . . . . . . . . . .  2()j.930 
Button hole linings, making, D. Harris . . . . . . . . . . . .  205,080 Nipping and clinching tool. P. Wbightsil . . . . . . . . . .  205,021 

Axes, Kloman, Park & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,234 
Baking powder. Bennett & Sloan . . . . . . . . . . . . . . . . . . 6.227 
Biscuits, crackers. etc . ,  R. Ovens & Son . . . . . . . . . . . .  6.238 
Bitters, C. A. Aschermann . . . . . . . . . . . . . . . . . . . . . . . . . .  6,244 ' 
Boots and shoes. C. W. Mundell . . . . . . . . . . . . . . . . . . . . .  C.236 
Boots and shoes. W. F. Mayo . . . . . . . . . . . . . . . . . . . . . . . . . . 6.267 
Carbonate of soda, C . R. Burrage . . . . . . . . . . . . . . . . . . . .  6,229 
Chewing tobacco, R. A. Patterson & Co . . . . . . . . . . . . .  6.252 
Cigars, Cigarettes, etc., :McCoy & Co . . . . . . . . . . . . . . . . . . 6,2fJ) 
Cigars and Cigarettes. L. Ash & Bro . . . . . . . . . . . . . . . . .  6.256 
Claret wines, J . B. Clerc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,263 
Coal 011, J. E. Miles . . . . . . . . . . . . . . . . .  . . .  . .  . .  . . .  . .  . .  . . .  . 6,267 

THE 

$ cirutifie �tUtticntl+ 
The Most POIlUiar Sdentifi� Paper i ll the World. T H I UTY-TII I R D  YEAR. 
Ollly $3.20 a Yf�nr i ncludi ll j! l'ostnKe. \Veeli l y .  ,52 � U lllb c l'S I I  Yeal'. -

Can. oil, T ,  J .  Griffin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  205.075 Nozzle. C .  E . Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20<1.950 
Can seam or joint. H. C. MUligan . . . . . . . . . . . . . . . . . . 205.119 Nut lock. G. H. Colfee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  205,054 Combs, Howard, Sanger & Co . . . . . . . . . . . . . . . . . . . . . . . .  6,265 This \videly circu lnted and splendidly illustrated Condition powders, M. S. Teller . . . . . . . . . . . . . . . . . . . . . . . 6,271 paper is published weekly. Every number containR bix-('liT coupling, J .  Ritty . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . .  2(}!,9\n Ore jigger, 'Y. H. Plumb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  204,996 
Car. stuck. W. B .  Vanvleet . . .  . . . . . . . . .  . .  . . . . . . .  2C5.157 Orl'ans. blow pedal for. J. H. White . . . . . . . . . . . . . . . .  205.160 

Confectionery, A. Slauson & Co . . . . . . . . . .  6.268, 6,269, 6.270 , f I '  f t ·  I Cooking stoves, S .  S. Jewett & Co . . . . . . . . . . . . . .  6,258, 6,259 I 
teen pages of use u III orma .1On, and a arge number of 

Carbureting- air, apparatus for, H. J. Hyams . . . . . .  20-1.974 ' Packing. piRton. W. P. Woodrulf . . . . . . . . . . . . . . . . . . .  2Ob.l65 
Cards , apparatus for shuming, II . C .  Ash . . . . . . . . .  205.030 I Painting wire cloth, apparatus for, ::\1 . Kennedy . .  204,mn 

original engravings of new inventions and discoveries, Cotton piece goods, Langdon Manuf. Co . . . . . . . . . . .  6,235 : representing Engineering 'Yorks, steam )Iachincry, Cotton goods, F. Sweetser & Son . . . . . . . . . . . . . . . . . . • . . 6.242 New Inventions, Novelties in Mechanics. Manufactures. Carri age seat. D. E. Gale . . . . . . . . . . . . . . . . . . . . . . . . . . .  2()j.891 I I'an. bake, C. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2O.J.975 
Casks. llsh drain for. W. H .  Ortlip . . . . . . . . . . . . . . . . . 205, 1 �S ' Paper bag, N. ,J. Alexander . . . . . . . . . . . . . . . . . . . . . . . . .  205.028 

Cotton goods. Lockwood Company . . . . . . . . . . . . . . . . . . . 6,249 Chemistry. Electricity. Telegraphy. Photography. Archi. Cream of tartar, C . R. Burrage . . . . . . . . . . . . . . . . . . . . . . .  6,230 tecture, Agriculture. Horticulture, Natural History, rtc. Celcry tops. packing. J .  C .  Telfer . . . . . . . . . . . . . . . . .  205.010 Paper bag machine, F. E .  Porter . . . . . . . . . . . . . . . . . . .  205.133 
Chair, Dann & Kelsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  205,059 PhotographiC printing frame. E. �[ . Seltz . . . . . . . . .  205.146 

Flavoring extracts, J. W .  Colton . . . . . . . . . . . . . . . . . . . . 6.245 All  Vlasses of Readers find in THE SCIESTIFIC Gin. H. Bohlen & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 6.226 Chair. folding. E. Tucker . . . . . . . . . . . . . . . . . . . . . . . . . . .  205.016 : Piano stringing device. S. �[ennig . . . . . . . . . . . . . . . .  2O.J.908 
Chair, folding rocking, E. Tucker . . . . . . . . . . . . . . . . . .  205.0L5 I Pin, clothes, M. Warren . . . . . . . . .  . .  . . . . . . . . . . . . . . .  204,927 
Chair. invalid. C. B .  Sheldon . . . . . . . . . . . . . . . . . . . . . . . 205,002 Pin. safety. J . Q. A .  Tresize . . . . . . . . . . . . . . . . . . . .  205,154 
Chair, rocking. J. Fernquist . . . . . . . . . . . . . . . . . . . . . . .  205,070 Pipe coupling, T. T. Farnsworth . . . . . . . . . . . . . . . . . . . .  205,009 
Chandelier. extension. J . A. Evarts . . . . . . . . . . . . . . . .  205.068 Pipe coupling. G. "-estinghouse. Jr. (r) . . . . . . . . . . . 8.291 
Churn. N. B. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  205,O.J5 Planter, seed. Tyler & Baskin . . . . . . . . . . . . . . . . . . . . . . . 204,925 
Churn. J. Campbell (r) . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  8.293 Planter, secd. J. C . Barlow . . . . . . . . . . . . . . . . . . . . . . . . .  204.9-11 
Clock, G. H .  Blakeslev . . . . . . . . . . . . . . . . . . . . . . . . . . . .  205.087 Planter. corn. J. Laude . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2()j,983 
Cloth pressing machIne. W. Uebdon . . . . . . . . . . . . .  205.!J:l5 Planter. seed, A. J. West . . . . . . . . . . . . . . . . . . . . . . . . . . .  205.0'<0 
Clothcs drier. J.  J .  Largent . . . . . . . . . . . . . . . . . . . . . . . . .  205.106 Plow. J .  Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2O.J.9O"2 
Clutch. R. W . Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2()j.977 Plow and attachment. turning. R. Wixson . . . . . . . .  205,164 
Cock . gauge. J. J. Tonkin . . . . . . . . . . . . . . . . . . . . . . . . . . . 205,152 Plow. sulky. F.  �1 . Foster . . . . . . . . . . . . . . . . . . . . . . . . . . .  204.890 
Colfee pot. A .  B. Place . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  204,995 Plow, sulky. G. W . Wright . . . . . . . . . . . . . . . . . . . . . . . . . .  205.025 
Coffin fastening, A. T .  Large. . . . . . . .  . .  . . . . . . . . . . 204,9(')4, ].:Jlow, vineyard, M. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . .  204,998 
Cooler. milk, L . W. Truesdell . . . . . . . . . . . . . . . . . . . . . .  205.155 ' Potato slicer. A. Harrington . . . . . . . . . . . . . . . . . . . . . . .  204.895 
Corks in bottles, securing, A. Templeton . . . . . • . . . .  205,011 Press, baling, II. D .  Coleman . . . . . . . . . . . . . . . . . . . . . . .  205,056 
Cork and grain cleaner, S. E. Worrell . . . . . . . . . . . . . .  2()j.935 Press. butter, N . S. Long . . . . . . . . . . . . . . . . . . . . . . . . . .  205,109 
Corn popper. J. Forsyth . . . . . . . . . . . . . . . . . . . . . . . . . . .  205,072 I Press, cigar packer. N. Du Brul . . . . . . . . . . . . . . . . . . . .  205.065 
Corpse cooler, A. Kinnaird . . . . . . . . . . . . . . . . . . . . . . . . . .  205,102 Press, water from starch, etc . ,  II . W. Scholler . . .  204,918 
Cotton cans, bottom for, J. Hill . . . . . . . . . . . . . . . . . . . .  204,971 Press, hay and cotton. P. K. Dederick (r) . . . . . .  R.292 
Cotton condenser. E. Cook . . . . . . . . . . . . . . . . . . . . . . . . .  204.951 Press. wool . W. Tipton . . . . . . . . . . . . . . . . . . . . . . . . . . . 205.013 
Cotton picker, G. Custer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  205,058 Printing presses, inker for, \Y . P. Kidder . . . . . . . . .  204,900 

Hammocks. Thomas Tresilian . . . . . . . . . .  . . .  . . . . . .  6.251 
Hay rakes. A. W .  Miner & Co . . . . . . . . . . . . . . . . . . . . . . . . .  6,251 
lIogs' lard, W. II . Popham . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.262 
Horse collars, Dayton Leather and Collar Co . . . . . . . • 6.264 
Lager beer. Feigenspan & Co . . . . . . . . . . . . . . . . . . . . . . . . .  6.247 
Locks. etc .• Mallory. Wheeler & Co . . . . . . . . . . . . . . . . . . . 6.266 
Medicinal compound, C . R. Burrage . . . . . . . . . . . . . . . . . 6,257 
)1edicinal preparation for headache, C. De Cordova 6 246 
Metallic cans. G. H. Perkins . . . . . . . . . . . . . . . . . . . . . . . . .  6.261 
Mustard. J. II . Brand & Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.231 
Paper cutting machines. G. H, Sanborn . . . . . . . . . . . . . 6.239 
Pile ointment. Upton & Co. .  . .  . .  . . .  . .  . . . . . . . . . . . . . . . . .  6.243 
PIng tobacco. Merchants' Tobacco Company . . . . . . . • 6.255 
Rooting slate. H. G. Hughes . . . . . . . . . . . . . . . .  " . . . . . . . .  6.233 
Snulf. C .  De Rojer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.253 
Smoking tobacco. Allen & Dunning . . . . . . . . . . . . . . . . .  6.240 
Smoking and chewing tobacco, etc . •  J .M.Gardiner. 6.2-18 
Soap. B. T. Babbitt . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.226 
Stoves and ranges. W. C. Davis & Co . . . . . . . . . . . . . . . . .  6.282 
Umbrellas and parasols, Amasa Lyon . . . . . . . . . . . . . . . 6.241 
Wine, P. S. Lewis & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,250 

Cow fetter, J. A .  Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . . .  2()j.983 i �ropeller. scre:w. M. Chase . . . . . . . . . . . . . . . . . . . . . . . . . .  205.�� DESIGNS. Cradle, A. Bernhard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  204,944 I ulley. belt shIfting. J .  J .  White . . . . . . . . . . . . . . . . . . .  2O.J, . . 
Cultivator. C. D. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2()j,883 Pulverizer, soil. S. McColm . . . . . . . . . . . . . . . . . . . . . . . . 2()j.988 , Cigar box. Stockhausen & Becklmd . . . . . . . . . . . . . . . . . 10.730 
Curtain fixture. J. Gillmore . . . . . . . . . . . . . . . . . . . . . . . .  205.073 � Pulverizing apparatus. H . Boltholf . . . . . . . . . . . . . . . . .  204,945 ' Glassware. J. E. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.727 

Dishes. device for greasing bakIng, J. B . Smith . .  205,004 � Pump. Duweliu8 & Crivel . . . . . . . . . . . . . . . . . . . . . . . . . . . .  204,958 : Glass and lava ware, F. S. Shirley . . . . . . . . . . . . . . . . . . .  10.729 
DitchIng macbine. H . Gonnellaz . . .  . .  . . . . . . . . . .  2()j.89-1 ' Pump, double acting, H. J. Humphrey . . . . . . . . . . .  204.973 Stoves. A. J .  Redway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.726 
Drain,waste ,and sewer pipe trap, G.E. Waring,Jr. 204,928 I Pump, double action, C .  A. Carr . . . . . . . . . . . . . . . . . . . .  205,052 Tobacco bags, \V �. CUssen . . . . . . . . . . . . . . . . . . . 10,725, 10,726 
Drawing roll saddle. E. Dixon . . . . . . . . . . . . . . . . . . . . . . 205.062 Pump. submerged. B .  J. C . Howe . . . . . . . . . . . . . . . . . 2()j.896 E - II h P t t l d A I 

. 

Dress shield. G. W. WOOd . . . . . . . . . . . . . . . . . . . . . . . . . . .  205.024 Rails, rerolling old. Glaze & Westwater . . . . . . . . . . .  205,074 ng s a en s ssue to mer can .. . 

Drill . hand . S. Morey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  204.990 Railway frog. L. H. North . . . . . . . . . . . . . . . . . . . . . . . . . 205.126 From July 19 to July 26. Inclusive . 
Drilling oil and other wells. rig for. E. E. Swett . .  205,105 I Rake and baling press. hay. R. B 

.
. & P. Wright . . •  205.026 1 Boardin:< or breaking hides.-W .  Coupe et al . • South At· Eg� carrier, R . R. Wilkinson . . . . . . . . . . . . . . . . . . . . . . .  20<1,934 Ratlan worker, Overln & Coldwell . . . . . . . . . . . . . . . . .  204.992 tleborough. �1ass . 

Embroidcry pattern. A. B .  Rice . . . . . . . . . . . . . . . . . . . .  205.188 Rein holder. harness. Taylor & Mackay . . . . . . . . . .  205,008 ! Boot lasting machinery.-G. W. Copeland et al .• Malden, 
Engine, rotary steam. J .  F. Brown . . . . . . . . . . . . . . . . . .  205,043 Reservoir aod stove shelf, water, J .  W . Barton . . . .  204,942 I Mass. 
FabriCS. cleaning and bleaching. H. S. Robinson . 205.140 Ripper and cutter, combined, C. Bean . . . . . . . . . . . . .  205.034 Corset .-A . Kelley. N. Y. city. 
Fan, automatic. R C. Bryant . . . . . . . . . . . . . . . . . . . . . . 205,046 Rolling mill. metal. W. R. Jenkins. Jr . . . . . . . . . . . . .  204.976 Flour reels.-T. D . Jones. Syracuse. N. Y .  

Fare box.  J .  E. White . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  205,022 Roof covering and sheathing. W, H. Kershaw: . . . .  204.8!l9 MusiC scales. transposition of.-E. K .  Milliken. Port-
Faucet attachment to casks, etc . ,  H. Muller . . . . .  205,123 Rooting, TJ. Peirce . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  205,132 Jand. :Me .  
Feed bag. D .  JannopouJo . . . . . . . . . . . . . . . . . . . . . . . . . . .  205.097 Roofing. saturated sheathing for, W .  H.  Rankin. 205.135 , Propellers .-B. B. firewer. Sacramento. Cal. 
Filed gauge, S. P. Halleck . . . . . . . . . . . . . . . . . . . . . . . . . . .  204,967. �addle. harness, S. Magnus . . . . . . . . . . . . . . . . . . . . . . . . . 205,112. J Window cleaner.-E . P. Hall, Chicago, Ill, 

AMERICAS a popular re..s-unne of the best scientific in­
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much a� 
possible abstruse terms. To every intellig-ent mind, 
this journal affords a constant supply of instructive 
reading. It is prumotive of knowledge and progress tn 
every community where it circulates. TCI'IIl� of  Snb�cript i oll . --One copy of THE SCI EX­
TIFIO AliEItICA .... will be sent for one year-52 Dumbers­
postage prppaid, to any subscriber in the United StatcR 
or Canada, on receipt of t ln'I'c dol lnl'!it nnd t"·CIl t }� 
ceutl'J by the publishers ; six months, $l.GO ; three 
months. �1.00. 

Club!ol.-Olu' ('xtra COP)' of THE SCIENTIFICAMERI­
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One copy of  TIlE SCIEXTIFIC AMERICAN and one copy 
of THE SCIE::\"TIFIC AMERICAX SUPPLEMENT will be �cnt 
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Express. )toney carefully placed inside of envelopes. 
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astray, but is at the sender s risk . Address aU letters 
and make all orders, drafts, etc . • payable to 

M U N N  & CO.,  
3 7  P a r k  R OW, N ew York.  

To Foreign Subscribers.-Under the facilities of 
the Postal Union, the SCIEXT[FIC AMEHICAN is now sent 
by post direct from New York, with regularity, to subscrib­
ers in Great Britain. India, Australia, and all other 
British colonies ; to France. Austria, Belgium, Germany, 
Russia, and all other European Stntes ; Japan, nrazil , 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries. Cana.da except.ed, 
$4, gold, for SCIENTIFIC AMERICAN. 1 yeal· : $9, ¥,old. for 
both SCIENTIFIC Al\IERl f'AX and SUPPLEMENT for 1 
year. This includes postage. which we pay. Remit by 
postal order or draft to order of Munn & Co., 37 Park 
Row. New York. 

© 1878 SCIENTIFIC AMERICAN, INC.



AUGUST 3 1 ,  1 878.] Jtitutifi t !mtri tau. 
This 'VII .. I. i s Vcry Re l i able, and is Strongly n: eco llllu f'ndf'd by this Paper. It is one of the most comprehensive works ever pub­Ii.hed. The greatly condensed Table of Contents printed below give� but 11 very faint idea of the enormous amount of exceedingly valuable information that this book contains . '!lhe name and reputation of the author I. a sufficient guarantee of Its value . 

B LAKE' s J�hg����:���g��It,���I�sr��r�:i��i;� ;:t�n����� �d t��l�f�n�o��!��� I 
Firl'jt !'J°t-' m i u m  wherever exhibited, and hundreds of testimonials of the hi{}hest character. I '  

THE Eclipse Engine 
Furnishes s.team power for all Agricultural purposes, Dril'inq Saw jl!Uls, nnd for t'very use whero a tJrst�cJass and <,co­nomical Engine is required . Eleven first-cla�s prcmiums awarded, including Centenni­al. '76. Hefer to 1'\ o. 1'. iSAUC uf 

A N E W  :-O I Z E  F O lt I'ROSI'EC'J' I N (; A N n  I.A IWRA T O lt Y  l; :-OE. � ALL STONE CUUSHERS not made or l icensed by us, containing vibratory convergent jaws I actuated uy 11 revolving shaft and fiy-wheel, are infringements on our patent, and makers and ' nsers of such will be held accountable .  Address 
A L L E N ' S  B I,AKE CRUSHER CO., New Haven, Conn. 

�.�I }fl.� ��:m�y boun�I�F� I§I �I�I� 8UC�S
O��;!?�!!�� TO��?�!���r:lng I �i�,t�t�!qe� 1�t�s�1�I�n� ���!�:;!� G�� �:�:::A�!I!�'9 ���TtlINA�:�=:, T::u��!:·�;s\.l!i���D8 :Machines, Daniel's PlanersMRiChardson's Patent 1m- MachInery. E. GOULD & EBERHARDl , Newark, N. J. 

'II�'T�f?i/4Al�IBEUI�I�j�J,1�! k�t torial illustrations ,  
FltIt:K & CO." "TayneslJoro. Franklin Co" Pa. When you write please name this paper. 

F����L:�b�:,��·:fi!'·;;'��:·�:iir.i�D<��:�t�::�;e�·�:b' !ffiS�'!.M����r�it���W�'Od-����r.fg J:.������'gean"e� The G e 0 rge PI ace Mac h i n e ry Age n cy hshed, yery man�Ofwhichbave been obtaiDed with I Y WI'11HERj{y, RUGG & RICHARDSON, • 

n,�IIlE�R4yt v.e.atlxl.ol
e:t8EN. I 26 S�lisbury Street Worcester. Mass. lUnchlncry of Every Dm�crlption. 

PAINT IN C O N S 'l' H U C T I O N. BY Robert Grimshaw, C.E. Peculiarities and Chemical Constitution of l"arls \V bite . Whitp J�ead, Zinc 'White, Baryta White, RIenne, Antimony White, Iron Oxide, Red Lead. Prussian Blue, Coualt lUue, �malt. Coal 'l'ar, Soluble Glass, Yollow Ocher, Haw �iennu. Fuller'S Author of " Enginel!1'B' CatecllilJ"Yt " u hrf�d Sel/-lnttrucW1 in Teltg- : (Shop formerly occupied by R. BALL & CO.)_ 121 Chambers and 103 Reade Streets, New York. 
1'aphy," " Piant>-Forte Tuners' Gvide," and other I ---- --.----

Solentift. and M.,hanloal Works. SPARE TH}; CROTON AND SAVE TilE COST. 
TIlE SCIENTIFIC Alii ERICAN sa"s of this work : D '  T b W 11 "

.
This is undou/, tedly tlte t;heapest work of the rIven or u e e s • T .. nd ever published. It contains 700 pages I U Of clmwly arranged 'matter. The author a'lld furnished to large cons�mers of Croton and Ridgewood 

.. c01npiler has covered very eoltensive ground, Water. WM. D, ANDREWS & B,RO., 414 Wate� St. .  N. Y., " and tlte recipes and instructiOfls are carried whocontroIthe patentforGreen sAmerICan DrIven Well 

.. down to the latest date." H I B B '  S th����!w��� �,¥�il����Po:y:u�ie�\�I:l ,�hl�� i�e�rf��lsie"i;!iID�::�� 
, �l;;�E;j;��t��;:�;!���nte��J!;���!n

t������
a
���r

e
���:�:?:j� 

FCI�r'eborapteldaOcrigO'nHa' BOaa'ttimoOrrsS l I undred and Fifty valuable Mechanical 1\lovelU�nts, I l lus.trated and Explained. Information concerning Pa1.ent&. ; how to obtain them. Tuning the Pianoforte, Organ, Melodeon, a complete sel f.instructnr, Mantels and Reglaterq �;�i:�;�I,IT�!�,fT;t�e:.b�7rl:t1��:sf�: tb:��!��;���i�� a�eJ:�na;;:�!t B . C .  B I B  B at S 0 -N , 
�e:�sg}�;SSt���e��r��uB���:lt��:: :O�ier ���;:I:!,����:�r:�kl�:: Bestw:������i!!�Bt prices Scale trevel,ltatlves, Polls� h,r bright ,work �Fseful hinla for Millers guaranteed. Send for circulars. 
:fd\\�h�;�rl�fl�)�:wD�t�:�lsS, ac�c����g��ws:C� I�e:, s��lfilf��?;:l� 
1�i;:��I�neS.a�s:-r;,��it�gnBr���� ���:;,�hS!�i:;, !��tiJn�ia�i�a�Jc:B!;::�: STEAM PUMPS. "]'uming, Finishin�, &:c. ; Making and Temperln" Railway and Car� 
�hf:e��r�I;�b�ea�'�dAS��e:� Sd���;;!?1:ll�i����e ab;h�:aDf::: �i\\1 H E N  RY R. WORT H I  N GT 0 N ,  Pick\ Ed�e Tools, Scissors, Ra'Zors, Scythes, Gun  Lock Springs, 239 Broadway, N. Y. sa \Vat er S t . ,  Boston. ���a(�� ;  �)���fii�i:�e��r�':���h�ig::�::�::lnie6nJ':��;g�IA����'r! THE WORTHIXGTO� DpPLEX PUl\IPIXG ENGINES Fon lIurnt Steel, 4 ways ; Annealfnr Sted, Ac. To toughen and imprOVe dWeAnTsI"n:lg{.Wu()sle'Kd�-n CoovmerP1000UIWlda' tCe��,d\�Onr�ns���t�oonn.-.con-
f!(;�:s�tB�!n�:,d Gl:ro;�n �iI���&:. ,���dkiJd:;l�gid:;:' �5°�1�d�I.lyOo u � 

COllLlJosi tions lor Lo('omotivel:, Crgan Pipes, Pumps, Telescopes, pJa1.ed STEA;\l pC)JPs-Duplex and Single Cylinder. 
Goods, Gongs, Cymbals, Metals, &:c., «c. ; �6 receipts for Tinning, WATER METERS. OIL METlmS. 
���i:t�is�ai;a���i:is fo�prr��Dz��,BD���ingg !!��!�1:��e!�a����s� 
�����i�g�GiI�i����J P���i'n:r3��eV��;�:r�:bt;I�:�::� f��e���!h: Chronometer, Clock and Jewdry work. Over 1,"00 rel iable processea 
�':irFrr��::�'KI�:���:���,ai�i��e�illJ��h�n�!!a���h'i�i=:S?���! 
�:�"B��aF����:;, H;:::e���r:rr:,i

a
ft��:�:nG!��::it��:SC!U���� MilIwrlglIts, Coppersmiths. Gas and Steam Fitters, Plumbers, Marbl. 

SVtc::;:r�g. ��bi�a;,s�n�ich��nakD�o!\i���15�n;:::f' t!.c·ToGl1li'J g:::: Sigm. 5 ways ; Stains for Wood, Polishes, Wood Allin,;, Oil Flnishe.
, ���:��r��'G:�����:�:U�!n�:�sd'���i��N�;������leM�������. 

Prices Largely Reduced. 

Baker Rotary :Pressure Blowel . 
(FORCED BLAST ) 

Warranted superior to any 
other. WILBRAHAM BROS 2818 Frankford A.ve. PHILADELPHIA. Carvers, Polishers, Picture Frame Dealer., Varnlshers,StuccoWorkers. &c. ; 40 receipts for Cement and G lue. 60 receipts for Tanners, Boot, 

���:hf:r�, H;�e'F:;ab��ilst�50 ;;C;��!�:�;DM.e��i:�:s��h;�8;t��1.t:� PRO POSA LS FO K I R O N  B E A  MS. 
Model Makers· Tables, Weights of Iron Steel , Brass,Copper, Lead, ROCK ISLAND ARRENAL, ILLS., Jll.]Y 31, 1878. Russia Iron, Lead Pipe.] Strength of Cast iron Columns, Icc., at si�ht. REALED PROPOSALS, to be opened at 10 A. M. An�. 30, Estimates of Suppl ies lor Lumber Camps. Estimates for Muon., P1as� 18 h b . . d d terers and Contractnls. Diagrama for Machinists. Full indructionlifor 78, arc ere Y InVIte to furnish, eUvered on cars at 
milking Artificial Flowers, Frultl.�c. , for taKing Ferrotype, Tintypel this Arsenal, about 1 ,643,()OO pounds of 15 inch ""rought ak�'nddo, tohferAl:,i�in�!C, tsrepi:i�s f,ok::,af��g:e��itpt�gF�: J!:S:f:cI�!r!�l. 

Iron I Beamil, to weigh 200 pounds per yard 'j about 754,000 pounds of 12 or 1214 inch Wrought ron I Confectionery of all kinds, 120 receipts. The wbole Art of Brewill � ; Beams, to weigh 12.� pounds per yard, and about R,l00 
���;,���di�A�.1.h���ke::;f�;:��d��lnrJo�:I���o:!��v?:!�:r�': ����: poun�8 of Angle Pieces, 3 1�2 inches by 3 1-2 inches by dl!llcpd and cnmplPhenstve. There Is so much that Is valuable in this 3 1-2 Inches. 
\.- - . 1, , 1, ., 1  ''' " ��" "" I � ' "  ,, � 1 ,. ,. f A �  t l�r .... n f i ' �  r"n t pnh. The beams must be straight. out of wind, cut square This valul\ble work can be qbtained at our Pnbllshl� at the ends free from flaws blisters and ra"'gcd edges 

�o¥�.��r (�lh�� s��a��e �:1�6tO�:�ay:a��n�n r��r;&e I a�d contai.i. good Iron, an,d 'the l?id �hould be accompa� stamps for tne odd 5Oc.) First-class Canvassers Wanted I med by the manufacturer s pubiisbed tables or formula Liberal Commissions paid. H. B. ALLEN & CO., Pub: ; giving the guaranteed strength and stiffness of Beams. lishers, 33 M{ : IWAY .ST., N EW Y�lRK. P. O .  BoX 3756. Nearly all the beams will be required in lengths of F We also ha-.:e thIS work In ] ine Leather Library from 16 to 20 feet, and two-thirds of them in such exact Indlng-a magmfieent book-price $8.00.) lengths that they must be cut cold. Bids must be addressed to the nndersigned, endorsed on the outside " Proposals to furnish Beams." The suc­cessful bidder will be required to enter into contract, and to give good and snfficient bonds for the faithful 
LEFFEL WATER WHEELS. 

\Vith recent  improvements. 

Prices Greatly Reduced. 
7000 in successful operation. 

FINE NEW r AI.!PIILE'l' FOil 1877 
Sent free to those i n 1cprp,1cp(j James Leffel & Co , 

Springfield,  O. 
109 Liberty St. , N. Y .  City.  

Pl'oposnl �  for Hox Opener" or Nail Drawer ...  QUl1rtennaster'8 Office, 1139 Girard Street, 
SEALED PROPOS"' l�I

l:lg;�I;��t'e,��tj:�tt�7riIe usual conditions, will be received at this office until noon, Saturday. AUgUAt 31st, hITS, and opened immedi­ately thereafter, for furnishing and delivering at the Philadelrhia Depot of the Quartermaster's Department, 
���,bl:��e�!�ela�a�)e �f�h�Y��r:!:rit p9Eg�::a � be furnished should accompany each bid. The United �t"tes reserve the right to reject any or all bids . A preference will be given to articles of domestic production. 
fo�Ifi"o*i°J�:;;����i���ga�i:e��eaeto't��k��d�;:;���d�aIB J. J, DANA, Major and Quartermaster. 

M A C H I N E R Y  W A N T E D  Upright Engine j S-foot Planer ;  2O-ineh Engine Lathe ; 8O-inch Upri�ht Drill j 12-ineh Crank Planer ; H�ineh Drill Lathe .  W. A. KELSEY & CO.pbicriden, Conn. 

D .  V A N  N O ST R A N D .  
23 lU u l'l'ay all'},%L�rs1?T�15.l�,ets, New York, 

! New Number of \'all Nostl'a ll d 's Sclenre Series. GEOLOGICAL COMMISSION OF BRAZIL. Prof. CII. Fn.m. HA RTT, Chief . GEOGRAPHICAL SURVEYING. Its Uses. Methods, and Results. By FHANK DE YEAUX CARPEXTER, C . E. ,  Geographer to the Commission. 1 vol., 18mo, boards. 50 cents. 

i'I,'cure It Now! 400,000 Aores Selected Lanej in Eastern Nebraska, for sale very cbeap and on easy terms. Great Bargains in 'mprove(l Fn"'lIu�. Send for 
}�:e !;�����F� �:�I��dte L�� ���. ft.RJf.Sif.e;l.� W>:nST"R SNYDER, 156 Farnam St., Omaha, Neb . 

performance of the coutract. About one· fifth of the beams must be delivered within two months and the remainder within five months of the date of contract. The United States reserves the right to reject all bids which are not deemed satisfactory. 
D. W. FLAGLER, Major of Ordnance. 

IMPORTANT FOR ALL CORPORATIONS AND MANF'G CONCERNS . - lIuerk'" 'Vateh­man''''' 'rhne Delector. capable of accurately con� trolling the motion of a watchman or patrolman at the different stations of his beat. Send for circular . 
J N�BI!.�!h:";:!�� ';::tn-:t I�;:.!�S��& �lo���oJ�;n�::. was decided in my favor, J nne 10 1874. A fine was assessed �ainst them Nov. 11, 1876. for selling contrary 
�?o��: i��r:iigiri� tg:; ��U�ate�te�Rrsb:���d ':it�s!�f-cording to law. 
�-���- -------------
CIVIL and MECHANICAL ENGINEERING At the Rensselaer Pol yTech n i c  Institute, Troy. N.  Y .  
:oe:t�:�;� R�r�ni\��P:r!a'ua'f�8e f�rnn�a�!!i�t8�:�:ir�i�� their positions ; also. course of study. requirements for admissiun, cxpen�cs, cte. Address Wm. H. Young, Treas'r. 

SWARTHMORE COLLEGR, SWARTHMORE, Del . Co., Pa. (near Phtla.), under the care of Friends, offers thorough instruction in Civil and Mechanical En­gineering, Chemistry, PhysiCS, etc., with ample buildings and apparatus., and excellent facilities for �ractice in 
r��:J'J':::�1'lf�ek"A�.nie���;;.��r.P. or partlcu-

MACHINERY AT VERY LOW P RICES. 

� o�:��e�tfte�of':bl�h 1!fa':.'l�Sg ���ti��s�I'k!����� Tenoning, Moulding Machines, Scroll Saws, Portabfe Steam �nglne .  HEHBEHT BLOSSOl\l . Matteawan, N. Y.  

N F. B U R N H A M , Y O R K , P A .  

IIIII1!1�.J WR�RUOc;.HT 
BCAMS & GIRDERS 

THE UNION IRON MILLS. Pittsburgh, Pa .. Manu­facturers of improved wrought iron Beams and Girders (patented). r:rhe great fall which has taken place in the prices of 
�oFiit�dpi:8be�aRtJ���€f�G�,������s �S�OC��I�\hUee;b�� cial attention of Engineers, Architects. and Builders to the undoubted advantages of now erecting Fire Proof 
��r�;J�l�itss;;�gi�h r:fl,r������ P�;e:;;lrc�ig� °t"or l:t�)�� 
3'OnJi,n2'1�IWih166f.r"Nl�,�1�e c�£Ht}'j!iiF§;�J:'J·tl.� cost of Insurance avoided,and the serious losses and in­terruption to business caused by fire; these and like con­siderations fully justify any additional first cost. It is believed, that, were owners fully aware of the small difference which now exists between the use of 'Vood and Iron, in many cases the latter would be adopted. 'Ve shall be pleased to furnish estimates ior all the Beams complete, for any specific strncture,so that the difference in cost may at once be ascertained. Address CARNEGIE, BRO:,l, & CO. ,  Pittsburgh. Pa. 

E A G L E  F O O T  L A T H E S ,  Ii! Improvement in style. Reduction In rices A pril 20th. Small Engine l,athes. Blide Rest
.
s, Tools. etc. Also Scrol1 and Circular Saw Attachments. Hand Plan­ers, etc. �end for Catalog ue of outfits for Amateurs or Artisans .  WM. L. CHASE & CO. ,  95 & 97 Libertv St . . New York. 

THE DRIVEN WELL. 
��Ij: :�g �e1tl��y lt������esu:g�r ��!inlstRIi�h�� AUIcl'jcan Dt'ivf'u Well l'ntcut, leaseJ by the year to responsible parties, by . 

W M .  D. A N D R E W S  & B R O . , 
NEW YORK . 

Pond's Tools, 
Engine Lathes. Plan "rs, Drills, & c .  

�end for Catalo/lUe. DA VID W .  POND, Successor to LUCIUS W. POND. W orcester, ilIa ..... 
BRADFORD M I LL CD. Successor. to J as. Bradford M Co. MANUFACTURERS or 
French Buhr Millstone., Portabl. Corn & Flo u r  Mi l l  .. S m u t  Machines,  etc. Also, dealer. in  BoltiDI' Cloths ant General Mill Furnishing. 

&Factory. 168 W. 2d Bt. NA'I'I, O. W,R.Dunl&PI� APPLICATION. 

5250 HEALD, SISCI) & CO. 'S  • " REl�IA nLE " 20 Horse Power, 
3������y wll�r�z�d:g� Rg����c;,a��e�t��p�W!t:r Heateri etc. Best and cheapest In the world0nd fully guaran eed. Two HL"'DHED A�D FIFTY .1JOLLAUS. send for Circular to HEALD, SISCO & CO . ,  Baldwinsville, N. Y. -----�� --- .. 

���� ��ms(�li'���;1;1z.h r���:'����A�ru�v_c.;.ll>l�'��\��T C*�: 
1 �;). Price 10 cent. . To be had at this oruce and of all newsdealers . 

R I S D O N ' S  I M P R O V E D  TURBINE WATER WHEEL 
of Turhines at Centen­"''''I'U'",,'''''_ cow uest results at all stages p;ate. circular to 

T. n. RIISD OX & {; O . ,  JU t .  Holly, N .  J .  
of ml.l. nu.CIII�";R\'. 

OTIS' Mt;�hi�T�;y. OTIS BRO� . & CO . . No . 348 Broadway. New York . 

B I G P A y  to sell our Rubber Printing Stamps. Samples 
" free. Taylur Bros. & Co., Clevelan� 

I I  New and Imp roved ! I 
Engraving Process I ! I I  

Perfect Subfltitute for W ood·Cuts. 

� �hoto -�Iate �I\}�� � � ti3 DuaneStNewIDrk� � 
o tan� �P� � e:: on � 0 Pryll\ed send strate<' � :IJ ,,<�Inal) f, r , i 1u Jar· .-: � � ° orcu � :s 
� � � < wrn � State where you saw this. • 

Thin Lumoor anu V onoors. 
Mahogany, 'Valnut, IIollYt Ash , Cherry, Oak. Poplar, Spanish Cedar, and all other kinds. at less prices than can be found elsewhere, most of them being cut and 

dried on our new J 'atent Machines and Presses. Also a full and complete ussortment of all kinds and thicknesses of Sawed Lumber. 
Ceo. W .  Read & Co.,  

186 t o  200 LEWIS ST. , N .  Y. 

� .. T H E  "ACME." A rt'gll lar th orongh·madt> El1-gil l (� Lathe. t; w i llg's 7 i ll . ,  turus 19 in . •  is back geared , alJd ('ut:>; Screws from 4 to ti4 thrpwl:') per ineh. n,.Y Sen <l ac. stamp for Cir� enlar and Priep List of Lathe and Small Tools. to  W. J)ONALDSON. Mall.IC'r A .. Il.e I,d,lt lle>. 2d & Cent'l A ve • •  �iu(·ill .. ati. 0... 
BARNES' FOOT POWER MA- Sb ft P II H Et 1 3C�������a����:rtj}:��;� I Full as�ort!�nt in �to:e��; imme��!���!ery. C . Wagon Makers, and Jobbers I -., - ,  . in miscellaneous work can \VIll . �"E.LIJER�. &; (,0.,  compete as to QUALITY AND 79 l.lberty �treet. New York. PRI(,l'� with steam power manufac- - ---- ... -- -- --- _. ---- - - - - _. - -- -- -
turing ; also Amateurs' supplies .  I TURB INE WATER WHEELS MACHINEH S ENT ON TRIAL. I" I Say ,!here you rea� this, and send I New pattprn. IncreaRerl percentage of power for catalogue and prIces. given. Estimates given on all kinds of Mill W. F.  & JOHN BARNES. Machinery. Rockford, Winnebago Co., ill . O. J. BOLLIN G E R ,  Yo rl., Pcuu. Eastern Agency for 

Barnes' Foot Power Macbinery. 
� li:;t �-llX�� a��a<£r¥Ttr����. 59 cfr�R��e�i�� �e�� Cast Steel Pwmp Log Augers and Reamers a specialty. 

B U C K E Y E  
Automatic Cut- off 

E N C I N E .  
87 Liberty St. , New Yort 

Co ntractors 
WHO WISH TO MAKE MONEY Should read the Proposals advertised In ENGINEERING NEWS, 
Published for THREE DOLLARS per Year, by 

GEO. H. FROST, at 
163 Washington street, Chicago, Ill. 

Can I Obtain a Patent 1 
This is the first inquiry that naturally occurs to every 

author or di"'coverer of a new idea or improvement. The i qlllcke�t and best way to obtain a �ati!�factory answer, 
: without expense. is to write to us (Munn & Co.), de-
scribing the invention, with a small "ketch. All we 

, need is to get the idea. Do not nse pale ink. Be brief. 
I Send stamps for postage. IV c will immediately answer 
, and inform you whether or not your improvement is 
probably patentable ;  and if so ,  give YOll the necessary 
instructions for furthcr procedure. Our long experience 
enables us to decide quickly. For this advice we make 
no charge. All persons who desire to c t lwmlt us in re� 
gard to obtaining patents are cordially mvited to do 
so. We shall be happy t o  see them in person at our 
office. or to advi.<e them by letter. In all cases. they 
may expect from us a careful consideration of their 
plans, an honest opinion, and a prompt reply. 

U 'hn t  8(� c u l'it!l Il(ll,e T that my communication 
to Munn & Co. will be faithfully guarded and remain 
confideul1al ? A I18ll'er.--You have none except our well-known in· 
tegrity in thIS respect, based upon a mo>t extensive 
practice of thirty years' standing. Our clients arc 
numbered by hundreds of thousands. They are to be 
found i '  every town and city in the Uniou. I lease to 
make inquiry abollt us. S iloh a thing as the betrayal 
of a client' s  interests, when committed to our profes· 
sional care. never has occurred. and is not likely to oc­
cur. kn business and communications intrusted to us 
are kept secret and c6nJidell tial. 

Address M U N N  & C O . ,  
Pnblishers o f  the SCIENTIFIC AMERICAN, 

37 P a r k  R ow N ew York. 

J ENN I NG S '  WATER CLOSETS  
PRICES R EDUCED SEND FOR C IRCULAR 94 BEEKMAN ST REET NEW YO�K 

© 1878 SCIENTIFIC AMERICAN, INC.



Inside l'age, eac" inMel·tion - - - , ri cent" a l ine. Back Page, each insel·tion - - - 5 1 .011 a line. (About elgut words to a line.) 
Engravings may !iead ad?Jertisernents at the same rate per tine, by measliremen�, as the tetter press. Adver. ' 

tisernents must be received at publication office as early 1 as Thursday morning to appear in next issue. 

'i.;�, CARY & M O EN O 
�TEEL WIRE O f�D£SCRIPTION @J--0� U 
234- W 29 ST EVERY & STEEL SPRII�Gs. ,'JEW fORK CITY 

BAXTER ENGINE WANTED 
Box 2 1 49, N. Y. P. O. 

NEW PATENT LAW 
FOR 

Spain ,  Cuba, Porto R ico ,  etc . 
By the terms of the New Patent Law of Spain, which 

has just gone Into operation, the citizens of the United 
States may obtain Spanish Patents on very fM'orable 
conditions. 

The Spanish Patent covers SPAIN. and all the Spanish 
Colonies. IncludIng CUBA, Puerto Rico. etc. Total cost 
of obtaining the Patent, $ 100. Duration of the Patent, 20 years. 

In order to facilitate the transaction of our busIness 

$citut i f i c �tutr itau. [AUGUST 3 1 ,  1878. 
THE T ANITE CO., STROUDSBURG, PA. 
E M E R Y  W H E E LS A N D  C R I N D E R S. GEO. PLACE, Ill! Chambers St., New York Agent. 

R OCK D R I LLI NG  M ACH I N ES 
For steep and fiat roofs In all cllmates . In rolls ready for use . Easily applled by any one . A N D  A I R  C O M P RESSORS .  

Asbestos Liqu id  Pai nts , Coat ings ,  Cements , Bo i l e r  Coveri ngs ,  &c. MAN urACTURED BY BUR LE IGHROCKOR I L L  C O  
�END FOR PAMPHLE T F ITCH B U RG t.lASS.  H. W. JOHNS M'F' G 0 0 ., 87 M aiden Lane, New- York. ESTABLISHED 1841. 

__ s_e_n_d_f_o_r_S_a_m_pl_e_s_, _ll_lu_s_t_r_at_e_d_C_at_a_I_og_u_e_S_,_p_fl_·c_e_._II_st_s_,_e_tc_. _____________________ 1 JOSEPH C. TODD, P�:romete:rs. ���n�hH�tniila�r�pe�f SHEPARD ' S  CELEBRA 'l'ED E�mTXEF.H and MA(,HTXTST . Flax. Hemp, Jute. Rope, 
BOlTer ]'1ues. Swerheated steam. 011 �tills. &c. $ � 0 Sc re w C u tt i  n g  Foo t  Lath  e ,  �t�kUlr a"i�g !�'f1i!r.fct���h��iVer�t�"e� f,���gT;, t'��.; HENRY . BULKLKY, SOIIe'�BarnoufadawctaUyr.e..".). Y . F t d P L th D Ill Pr of 1877 . Can be seen in operation at my store. A one .. -"' .  00 an ower a es, r esses, horse.power,:portable engine, complete. $125 ; two horse-

�'f��b������h':.':,�s�:t�gd�I\��T�.:t gg��,::j,���, ��W. a�a,;'J:��u�Js:tcY:.r�e��i three 
P O R T LA N D  C E M E N T, 
ROMAN & KEENE'S . For Walks. Cisterns. Founda­tions, Stables ,Cellars,Brldges,Reservoirs . Breweries, etc. Remit 25 cents postage sta.mps for Practical Treatise on Cements. S. L. MEUCHANT & Co., 63 Broadway ,  N. Y. 

Steam Eng'ines, Boilers 
AND CIRCULAR SAW MILLS. 

Special inducements on Boilers t o  
BDgine Buildeu. A l l  . i z e s  from 10 to 60 H .  P.  carried i n  stock. 

Prompt shipments & specia,1t.y. Send for catalogue. 

Erie C i ty Iron Works, ERIE, PA.,  and 4� CourtJandt St., N. 1'. 

�a1!\':;g�.:'ggf ����t�r"to�t�;';te':,.�/g� . J. C. 'rO OD, artisans. I H. I,. SHEPARD & CO., 
10 Barclay St . .  New York, or PaterslID , N. J. ��a SS, 90 ���i�::::t�

t
Ohl0. I " The 1876 · Injector. " M AC H I N 1 ST S' Too L S .  Simple, Durable, and Reliable. Requires no special 

NEW AND hlPROVED PATTER.NS. I 
valves. Send for lIIustrated cIrcular . 

Send for new U1ustrated catalogue. Will. S E I, I , E R S  & C O . ,  l'I.i 1a. Lathes ,  Planers , Drill s ,  &0. NEW HAVEN IlI A N U F .-\.C'I'U R I N G  co., Ne,v U avell , C onn. 
S N Y D E R ' S  " Litt le  C i a n t " 

STEAM EN GINE. 
For Farmers, Machinists, 

In o�taining SpanIsh Patents, we l1aye established a L A P  W E L D E D CHARCOAL I R O N  specml agency at No. 4 Soldado. Madfld. Boiler Tubes, Steam Pipe. Light and Heavy ForgIngs Further particulars. with SynopsIs of Forelgrt Patents, I Engines, BOilers, Cotton Presses, Rolling Mill and Blast 
Costs, etc" furnIshed gratis . lfurnace '\��ADJNG I RO N  'VORKS, 

Steel Castings, 
From 10 to 10.000 Ibs. weIght. true to pattern, sound and solid .  of unequaled strength, toughness and durability. An invaluable substitute for forgings or cast-iron re .. quiring three·fold strength. Send for circular & p'rice list. CHEST.�n STEEL C .\ S·l'I .\'GS Cu. ,  Evelina St., PbIla, PR. 

Printe�i�h��S;:����Ulring 
Sizes from One to SIx H. P. PrIce. for EngIne and BoUer complete. from $100 to �. We make the St1YJ1J.geBf Boiler anll the Best EngfAJe in the country . Call at our Factory and examine. or send for free l11ustrntcd and Descriptive Catalogue. 

:af.l:UN'N" db C O . .  . :l61  Sonlh Foul' th St.,  Philn. 
Solicitol's of Anwl'knn and FOl'eign Patents, 

Proprietors of the SCIEXTIFIC A" EUIeAN, 
a, I'A R K  ROW, NEW YORK. 

U P R I G H T O R I L L � gR��(:: 
H .  G I e  K FO R D 8/7 ('/rJl7a/;'(? 

M i l l  Stones and Corn M i l ls .  W e  make Rurr Millstones Portable Mills. Smut Ma­chln�s. l'aCke�s. Mill Pick ••  \Vater Wheels, Pulleys. and 
�'i:.Po':ftie�peClallY adapted to Flour Mill s .  Send for 

J. T. NOYE & SON, BnWalo, N. Y. 

ICE AT $ •• 00 PER TUN. 
The P ICTET A R T I F IC IAL  I C E  CO. ,  LIMITED, Room 51, Coal and Iron Exchange, P. O. Box S083. N. Y. 

J. LLOYD HAIGH, 
IilNYDER B R OIil.,  94 Fnlton St., New York. 

B0rtAnnn;, PATF.XT U�IYEnRAL fX'CEN. I MARYLAND INSTITUTE 
TRlC M�I,LR-For grInding Bones, Ores� Sandt Old .'01' the Promotion o f  the Mechanic Arts. 

8��lbi�� J��: ¥.:\rac��ag��i1f,o�u c::.e's!:i�?' Ro��: After a lapse of three years, the 28th ExhIbition will 
Spices, Co1Jee, Cocoanut, }I'laxseea, Asbestos, Mica, be held this };�all, commencing October 2d . and contlnn­
etc., and whatever cannot be ground by other mills. I !ng five weeks. ExhIbits of operatini{ machinery, new 
Also for PaintsJ .Printers' Inks, Paste BlaCkin.B').. etc. Inventions, manufactUres and productIOns of the useful 
JOHN W. THOMSON, successor to JAMKS BOtiAR- , arts are solicIted. Gold, Sliver. and Bronze Medals and 
DUS, corner of White and Elm St.., New York. 'I Diplomas will be awarded for exhIbits of superior merit For full Inf\h"1a:�L'1'�b to I NSTITUTE, . 

F R I E D M A N N ' S  P A T E N T  i Baltimore, ItId. 

WOOD.wo�;�i
o
;;;

n
��CIII�ER" I' Ho l ly's Improved  Water  Works . mane by  Richard., London & Kelley (d.ssolved ) ·  also " 

INJECTORS and EJECTORS ' WO�dW�����s�f:&�C�.Pt.A:ltl£�', '?�Ch�����: Are the Most RelIable and Economical Street. New York . BOILER FEEDERS -------
number of first-class IlL\ ( : I I I S E  TO O LS (nearly 'as i Direct Pumping Plan . Combine., with other advan­
good as new ) o� Philadelphia construction, on hund and I' tag�st over older systems, th� followIng : 1. Recures by 
for �ale. For hst Or 1nRpection of machines and esti- varIable pressure a more rehable water supply for all 
mates, apWc at the works of JOHN RICHARDS & CO .. i �urpos!,s .  2 .  Less cost for constrnctlon. 3. Less cost 
�1�n���d Ga���s �t�d or:��8����::enfsanufacturerB of !  u(�� ��l��YI�t;t�eim:rJ��� ti�S!t:�g d��c��lrV. bl. �f� 

And Water Conveyors IN EXI8TEN(;E. l\IAXF}'ACTUHBD EXCI.(rSIYBI,Y BY 
N A T H A N  & D R E Y F U S , . ______________ • _______ I fords the best fire protection in tile world. 6. Largely 

ManUfactnrers, Read Thl' S  '. Read Thl' S  '. ', 'I ��;:�:e �':,
s
';:�,���Tn r::�le�� l';e:�ms8. iie��':r.�n��: LL department exgenses. }I'or information by descriptive Adjustable Safety Sti lts. pamW'6'li'¥ �1�i!�"A8�'trli\"J8eco., Lockport. N. Y. 

NEW YORK. 
A l so Pate n t  O i l e rs a n d  L u b r i cators. 

(JA VEA'.l'S, COPYRIGHTS, TRA DE 
M A R K S ,  ETC. 

A NOVELTY FOR THE BOYS. 

A Great Chance to Make Mon ey. 
To Manufartnrers and Parties wishing to manu· facture I will sell State Rights cheap. Address I 

CIIAS. S. SIIU TE, Spl'i l1gfiel<l, ItlaM�. j 
Send Stamp for IDustrated Circnlar. 

TO ADVERTIS�R� ' �:&�%�� • tlon 0 f ad vet .. 
bsements in the neW8pa�rs 0 he nited Stat.es and Dominion of Canada. To furnish advertisers with reliable infonnatioD concerning: newspapers and their !"ates,. and thus enabl� the most mexperienced to select mtelhgently the medIUms best adapted to any pnrticll. lar purpose, 'WE ISSU.� SEKI·,ANNUAL EDITIONS OF AV E R  &, SON'S M A N U A L  
FOR ADVERTISERS. 164 8vo. pp. Gives the 
r�:b����:��il'R��1h'!,

d
u�:l

n
8U!"i:::n':f CSa

e
::d:1 

Send fOI' Ual alogne. 

BOILER COVERINCS. SAVE 1 0  T O  20 PER CE NT. 
THE CHALIUERS SPENCE C O . ,  Foot East 9th St., N e w  York. 

WESTON DYNAMD-HECTR I C  MACH INE CO 

Messrs. Munn & Co., in connection with the publica· 
tion of the SC IENTIFIC AMERICAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
In\'entors. 

In this line of business they have had OVER THmTY YEAn.' EXPERIENCE, and now have unequaled faciiilie. 

for the preparation of Patent Drawings, Specifications, 
and the Pr.osecution of Applications for Patents in the 
("nited States, Canada, and Foreign Countries. 111 esers. 
Munn & Co. also attend to the preparation of Caveats, 

For the best Vertical and Hnrizon- .Machlnes for EJe�ro.plati'lg, ElectrotYPlnfJ,.KlectriC Tradc Mark Regulations, Copyrights for Books. Labels, 
tal �'rench Burr Grinding Mills . �fgY:it�tf:, I��d��Ot� t�e���tl:!:°t'l:����lo� ����� Reissues, Assignments, and Reports on Infringements 
Portable Flouring Mills. "nd Mill l\IERIDF.N BRITAX"IA Co.; RUS8ELL & ERWTN L'F'G CO.� I· of Patents. All business intrusted to them is done MachinerY. llddress the Manufac- RE & BARTON HALL E & C H turer and Patentee, H���'rOX & CO . ; ;  W" . II. Jl��sON :?,iCO��Hsi�':�ii : with special care and promptness, on very moderate 

MILL8. BURR 
C. U. PHILLIPS, WORKS ;  ROGERS CUTLERY Co . ;  CRAS. ROGERS BROS. ;  terms. 

4048 Girard A venue , ���rtRl?o��LC'��� �ly���R���,.v ��S.� g��I:S�� We send free of charge, on application, a pamphlet 
PIJILADELPII I A .  

S EWIXO )lA( "H I X "  Co ; E'IIERHARD FABER ;  JOS.DIXON containino- further information about Patents : :nd how CRUC IBLE Co . ;  MUMFORD & HAXSO�j FAGAN & SON, t " th d' t ' . , d _____________ ___ _ � __ ___ and over 200 others. Outfits for -"' ICKEL, SILVER, o procure em ; lree IOns concernmg fra e Marks, 
A L C 0 H 0 L I S M. AN INTERESTING BROXZE, Plating. e�c: T�e two highes� CENTENNIAL Copyrights, Designs. Patents ,  Appeals, Reissues. In· 
Paper upon the Relations of Intemperance and LIfe In· �':1���ri:fe� t��I���:���I�ir�Wt�'t;J3.f Ameri- fringements, Assiguments, Rejected Cases, IIint� on 

Ilnd contains more information of Talue to an advertise; than can be found in any other pUbl ication. Al l lists carefully revised in ellch edition. and where practicable prices reduced. The special offers are numerous and !lllusually adv�ntageou@. It :will pay you to exam ine !J. before s��dmg.anymoneY ln newFipaper advertising. The last edltlOn WIll be sent post;pnid to any address on receipt of 2 "  cents by N .  " . AYElt & I"ON, ADVEltTISINU AGENTS, Times Building, Philadelphia.. 
t��'\¥�:;;pe�:!l: �i:.�r�t r��k!n��.�l���.ra'l>'iiy�fot��rc�{ the Sale of Patents . etc. 

. �tr�l����18���A�t���11��to��xfd'l���� �&�\\'�i:r:;· Foo'ei(l" P"t",.ts .-We also �end. .rm of charge, a 
Insomnia, Congestion of the I,un!!s. DeterioratIon of Synopsis of }<'oreigu l 'atent Laws, showing the cost and 
�,\*'�,?re:Eit".!����" M"e�1c!'tiV��sR���is ���r:��� y� method of securing patent- in aU the principal coun· 
SCI ENT! >'l( '  A'' ''RICAN St;PPr..,>t .;N·l', No. l:lri. Prlce BOSTON ELASTIC FABRIC CO. ,  tries o f  the world. American inventors should bear in 10 cents. To be had at this office and of all newsdealers. mind that, as a general rule, any invention that is valu. 

CAMERON II1ANUFACTURERS OF able to the patentee in this country is worth eqnaUy as I N D I A R U B B E R G 0 0 D S much In England and some other foreign countries. 
• Five pat ents-embracing Canadian, EngliEih, German, 

*,�I��a�.m."'W��el�ar�l:.ln':.t,,"�. i�,!�����bl�t��I I St e am Pump S INDIA. RUBBER BEJ,TING (Patent Stretched) . French, and Belgian-�i1I secure to an inventor the ex· 
and Paper Calendar Rohers. Drilling. Planing. Moulding CONDUCTING. HYDRANT, ENGINE, TANK, clusIve monopoly to hIS discovery among about ONE 
and Sawing Stone. J. DICKINSON, 64 Na.sau �t., N.  Y. , SU

c
CoTT�roO�aAndNbTLEIAN�NHHOSoEs'E (Rubber LI'ned) . I HUNDRED AND FIFTY MILLION;; of the most intelligent 

_________________ I For JU nes, Blast Furnaces. Rolling h. 

8 ·  tin A . 8 I t Mills,  Oil  Refineries, Boiler �m1: Ign�1 ���:\rl\:ful to����ror Hot Water. I p:ople in the .wo�ld. The facilities of bu;;iness and 

CIOn C morlcan UDD omon F I & GASKETS, RINGS. &c .• &c . •  including all kinds of s,eam commUll1Cat lon are such that patents can be ob· 
��!!�u:,tr;t;:tC��"-!����i�£f:e, i�Pfi��.��st send to :�t�e:o�3���t�r!���if�la�rga�:.nufactUring uses. tained abroad by our citizens almost .s . easily as �t 

-
CIIA I'l. McB URN E Y & C O . ,  Agen ts, h���e. The expense to apply for an E.nghsh patent , .  

Back Volumes and Back Numbers. l ' ri  DevonMbil'e ,",t . ,  Bo�t . .  n ,  � m , German, $100; French, $100; BelgIan, $100; Cana· 111:l Chamber" St., New YOl'k. dian, $30. 

Co LO .... ROLL ED  The publication of the Scientijre American Supplement was bearun January 1st. 1876. Any desired back number can be supplied. I'rice 10 cents each. Sold at the SCIEXTIFIC A�IEHICAN Office, New York, and by news-
fl:��eJsa����f:,o::c�h�f W��li�h �:br:g����: ��mb�� 
for sIx months. viz.: January-June ; July-December. 

PRICES OF VOL UMES. 
StItched In Paper Covers, each Volume . . . . . . . . . . . .  $2.tSO 

u u two Volumes. . . . . . . . . . . .  �.OO Hand.omely Bound In Stilf Covers. each Volume . .  a . .  'ill 
u u u two Vols. together 8.00 

Remember any separate number of the Scientijre 
:::1g�'2�W.����� �gr�:: c��tali�S

c:n\�c ��ru:g:; papers that have from time to time been I>ublished , In· 
f�':,dm�:l� tA��:�re,:��r.lc��s s�ie:"��'i�.,Mor��:f I':.� 
�h;:'flI�t'���n:rg��r::;����rW,� Wen���'h�'il'!I�[b1! 
���t��i�lItdfi!r:"�i�i6 �c1��\'k�";!�e�f'��i\�:, :�:i �����\ �\'li: iNu�:M� ��et�l�u��\�d "�rh ';.���{ 2,000 engravIngs. 

The Scientific American Snpplement 
�JEd��W�tIll�&!Hrr8mIS��:dS��Ee1f;�I�v.!�EnRiit:,: 
contains 16 octavo pages, wIth hsndsome cover. unlf Orm In size with SCIEXTIFIC AMERICAN. Terms of sUbscrlc: 
���?b���. S=:�I�·1'8c:nr:.ars�pf::�rn!�s�e:l�r; throughout the country. Combined Rates.-The SCIENTIFIC AMERICAN and SUPPI.EM.;NT will be sent for one year, postage free, on receipt of � dolfal'8. Both papers to one address or dlll'erent addresses, as desired. The safest way to remit Is by draft, postal order, Or registered letter. Address lllUNN & CO . ,  S7 Park Row, N. Y .  

S HAF TING . 
The fact that this sbaftlng has 75 per cent. greater �\he:r�:u�����:����u�����t��i;��� :��l:cJ�g�i��r. We are also the sole manufacturers of the CBL i':HRATfo;n COLLIXS ' PAT.COUPLIXG, and turnish Pulleys, Hangers, 

:�';;it��t\�� roost approved "jl)��� �rli'l g�M'L�\}"sd on 
Try street, 2d and 3d A venues. Pittsburgh Pa. 190 R. Canal Street\ ChIcago, Ill. . and Milwaukie. Wis. IIlr "tocks of th s shafting in store and for sale by 

�H5�:llB��Ac� .. FI1r�h::���s M�:�. Y. 
LANSD E l l'S PAT E N T  STEAM S.YPHON I A N SD E I I  'v'<- 0 "'" "\'-- 'v'S U N'GD· S ,-'v-l �'" \J� GI' "I>-"'.' WE l D l E S S  S T E E L  T UB ING  JOHN  S l£NG  4 r l E rcHfR  ST  N E W  YORK 

POINTS OF A GOOD HORSE. BEIN G 

l.J>:q��8°��fc;I���IOW�1�\�e t�P8����:du:ln h�e�i� Guidance of Judges of Horses. The PoInt. of Excel­lence. Rlze, Color, Symmetry of Body, Head and Neck. Eye and Ear, Feet and Ltmbs. fully described .  Speed at tlie Trot, and In Walking. Style and Action. etc . ,  with the percentage allowed for each quality. The Standard Size and 'peed for Matrhed Carriage lIorses, Gents' Driving Horses. Family Horses. Park or l'hreton Horses, etc . An excellent Guide In selecting animals .  Con· talned In SCIENTIFIC AMERICAX SUPPLE>lENT No. l Oa, price 10 cents. To be bad at this offiee and of all newsdealers . 

Small Tools of all kinds ; GEAR WHEELS, parts of MODELS. and materials of .1I kind.. Castings of Small l�athes, Engines, Slide Rests. et.c Catalogues"free. Goouxow & WIGRT>tAX. 176 Wash'n St . •  Boston, Mass. 

Woodward Steam Pnmns and Fire En[ines. 
G. M .  'VO O D "'A RD,  '6 and ' 8  (�entl'e I"tl'''N, New York. Send for catalogue and price list . 

PERFECT 
NEWSPAPER FILE 

Copies of Patenfs.-Pcrsons desiring any patent 
i8med from 1836 to November 26. 181;,. can be supplier! 
with official copies at reasonable cost, the price de· 
pending upon the extent of drawings and length of  
specifications . 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the draw· 
ings and specifications, may be bad by remitting to 
this office $1.  

A copy of the claims of any patent issued "incc 1e86 
will be furnished for $1 .  

When ordering copies, please to remit for the .ame 
as above, and state name of patentee, title of inv{'n· 
tion, and date of patent .  

A pamphlet, containing rull directions for obtaining 
United States patents �ellt free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
ma.ny engravings and tables important to every pat· 
entee and mechanic, and is  a useful hand book of refer· 
ence for everybody. Price 25 cents, mailed free. 

Addre8s The Koch Patent File. for c.reservlng newspapers. :::'':f���:��':,�£F��t':�rtt�� t�e�h�e%'i,���i�fci0l�� 
lroNN &; CO., 
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