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THE NEW ELECTRIC LIGHT AT HELL GATE LIGHTHOUSE. altilOug-h not yet completed it has resulted in increasing 

Tbe passage through Hell Gate, connecti ng Long Island the depth and width of the channel and lessening the risks 
Soun d  with the East River, has always been dang-erolls, the encountered by vessels. The most formidable obstruction yet 
tides producing sw ift and powerful currents w hich were to be removed is Flood Rock, upon which work is so far ad­
changed by the rocks botb in and bordering the channel into vanced as to need but another appropriation to finish. Each 
treacherous whirlpools and eddies. For nearly fifteen years operation connected with this great undertaking we illus­
the work of removing these rocks has befln carried on, and trated and deseribed dming its progress. 

[$3.20 pel' A •• DIIW. [POSTAGE PREPAID.] 

As a needed supplement to this work, the Light House 
Board is now erecting, under the immediate supervision of 
General .T. C. Duane, an iron light house that will not only 
illumine Hell Gate proper, but will ligh t  miles of the ap­
proach on each side .  The structure will jut  out from the 
shore at Astoria, one corner of it being at the extreme point 

(Continued on page 178.) 
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THE PLOT AGAINST PATENTS. 

For several weeks past we have been calling the attention 
of our readers to the remarkable series of bills introduced in 
Congress for the purpose o f  breaking down the patent  laws,  
and also to the extraordiNary attitude exh i bited in  the House 
of Representatives in respect to patents, by the passage of 
two of these bills by immen&e majorities. Such of the 
newspapers as share in the Congressional feel lllg of hos· 
tility to the holders of patents are found to be owned or 
control led by rail way officials. 

The general, all-pervading impression among th(� people 
is that nothing has so grcatly con tri  buted to t lie pr08peri ty 
of the nation as our excellent system of patent laws. How 
it is that Congress, at this late day, has been brough t around 
into i ts present hostile attitude appears to mObt persons  
unaccountable .  I t  has been accomplished, in a l l  prouability, 
by a very cunn ing and adroit system of operations pur­
sued by the combined railroad companies. The aggre­
gate amount which they are annually' obliged to pay 
to the inventors and paten tees of n ew inventions 
r i�es to hundreds of thousands of dollars every year ; 
and naturally they reason that, if by h ook or crook they 
could null ify the patent laws, their profits would be in­
creased and great annoyances overcome. For a Ilum ­
ber of years they have made efforts in  tbis direction,  but 
so far without much success. For a long time they have had 
their combined patent  bureau in  operation,under which the y  
make a common defense agai nst paying patent royalty for 
any patent, when there is a chance to escape. They now 
have  a head center at  Washington, through which, this year, 
they are making a desperate effort to carry laws in their  
favor, and pu l l  up al l  patents by the !'(lots. They have 
stuffed the gran gers, m aking them to th i nk  that i n ven tors, 
who are really thei r  best friends, are their en emies; that 
the charge of ten dol lars for using a patent drive well, whi ch 
saves them two hund red dol lars, or the cost o f  an open wel l ,  
i s  a hardshi p ;  that payment tor patents  is noth in g  but rob­
bery, and in t his free coull try can no longer be tolerated. 

With fRlsities like this the railroad agents have induced 
farmers' to ask Congressmen to vote down the pa�ent laws. 
They have drafted.various forms of adverse patent bills, and 
caused them to be sen t from different parts of the country, to 
different members of Congress, purporting that these bills re-

It seems to us  that the passage of  tIJese bills, or of any 
of the other bills which impair the rights of inventors to 
hold their patents, or prevent them from recovering dam­
ages again�t infringers, would be disastrous to the country 
ami destructive to the interests (If a large portion of tile 
people. 

'fllere is at present writing a stron g probability of tbeir 
pasmge. But if effort is  promptly made, the) can be de­
feated. Let every patentee, every inventor, evp.ry man u ­
facturer, every workman, every farmer, every i nd ividual, 
who IJelieves in the maintenance of home industries and the 
encouragement of the useful arts, write letters personally, 
at once, to the Senators and Members of Congress, urging 
them not to sacrifice their interests and property in this 
wanton and unjustifiable m anner. 

Read the letter of Mr. D. L. Carver, in another column. 
. � .  � .. 

CABLE RAILWAYS FOR NEW YORK CITY. 

The Rapid Transit Commission of ]\Tew York City, under 
authority of a general law of the StatE', has lately mapped 
out and gran ted to one eompany in the city the rou tes for 
no less than sixtY-Ri x mi les of nE.;W railway tracks withi n  the 
munici pal lim its. These l ines are to run up-town, dow n -town ,  
cross-town, in fact in all directions. The  commissioners 
appear to have legislated on the supposi ti on that New York 
city is  in  great presen t need of more rapid t ran�i t lines, and 
wil l  by its rapid growth soon require extensions. These 
wants, present  and futu1'fl, art' amply provided for by the 
commissioners so far as routes a nd tracks are concerned; 
but we fear their judgment is i ll -considered in requiring, 
as they have done, that the main I incs of these new roads shal l 
be worked on the cable system. What the people re. 
quire .is rapid transit ;  but tbe cable plan is in reality only a 
slow form of slow transit. All the cars must run at the  
same speed ;  i f  one tra .in or one  car  i s  detained, the  speed 
cannot be increase d  so as to make up for lost time; if th e 
cable breaks, or a cogwheel gives out, all t he cars, on both 
tracks,  for the ent.ire line must stop ; all the streets through 
which the cables run are rendered dangerous to horse fiesh by 
I·iabi lity to tearing off shoes by wedging in the slot of th e 
cable pipe. 

(Illustrated articles are marked with au asterIsk.) present the feelings of large numbers of their constituents, 

The system bas a variety of other objections. With a 
view to the presentation of theRe,  our reporter lately inter· 
viewed Mr. F. C. Crowley, a street railway engineer, con ·  
structor, a n d  operator of long experience, who h a s  made a 
very careful examination of the Chicago cable roads. 'l'he 
report, which is quite interesting, will be found in OUI SuP. 
PLEMENT of this week, page 6847. 
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After  all that can be said by way of objection to the cable 
system , it must be admitted that in some localities, especial. 
ly for hilly towns, it has proved very advantageous ; in fact, 
i t  will work very well anywhere and in any c i ty where 
rapid t ransit is  not wanted. But for the 'st reets of New 
York, it would seem as if a better and less objectionahle 
system would be the employment of some form of independ· 
ent motor, powerful , bu t fast or slow as needed, and  sus. 
ceptible of use in the streets with the same facility as 
horses. 
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They wave their wan ds, and their newspapers cry i n  Berkshire County, Mass. , near which m any cases of agu e  
out against patents ; they manipulate Congress through a n d  fever had occurred. T h e  point  was this: D i d  t h e  ex· 
false bills and deceptive representations, and that august istence of the pond cause the fevers? 
body is unable to h()ld its own against them. The disease has been i n  time past by most writers reck-

We will not repeat agai n the details of all the hostile bills oned a marsh fever, and it was commonly believed to be 
now before Con gress, but will only selecl, two, either of l imited to regions and to seasons where vegetabl e matters 
which, as soon as passed. w il l  accomplish all that the rail- were u ndergoing decomposition from moisture and heat­
road schemers want. Here is the full text of the little bill i n- that i s, to  swampy l ands and (except in the tropics) to the 
troduced by Mr. J. A. An derson of Kansas, and now before aut umnal m on ths. New England was formerly free from 
the House, by which the l ife of all new paten ts will be re- it. It iR possible that a single case may have occurred oc, 
d uced from seventeen years to five years: casional ly in the extreme suuthwestern part of Conn ecticut, 

Be it enacted by the Senate an d House of Representatives of but practically ague was unknown there until 1860. In 
the United States of America in Oongress assembled, That that year ft most wonderful onward movement to the east 
sect ion forty-eight hundred and eighty-four of the Re- and the north com menced, and it h as continued unchecked 
vised Statutes is hereby amended by striking out the word t ill  the preseut time, and in i ts progress it has overturned 
" seventeen" and i nserting in lieu thereof the word " five ;" theories at a rate as remarkable as its o w n  advance. 
and that al l acts or parts of acts inconsistent here with are Commencing on Long Island Sound .  at South port, in  
herehy so modified as to be made consistent .  1860, it spread as already stated, with an irregular front, 

This bill will be a h appy thin g for the railroads ,  as soon reaching New Haven in 1864, Hartford in 1872, and the 
as passed. northeast part of the State n ot t il l  1882. It has maintained 

But here is one calculated to make the railway monopolist a steadily epid em ic  condition ever si nce, having swept the 
still  happier. It was introduced by Hon. Mr. Voorhees, Senft- State so fully  that not a town is now exempt from its sway, 
tor from Indiana, and is  now before the Senate, its passage except, possibl y, a few in Windham and New London 
expected every day. We give the full text : Count ies .  Running up the Housaton ic Valley, it reached 

S. 1,558. Be it enacted, e tc ., That i t  shall be a valid de· the northern line of the State in 1877, and in 1878 i t  crE'pt 
fense to any action for an infri ngement of any patent, or any over into Massachusetts at Lenox (the place referred to by 
suit or proceeding to enjoin any person from the use of a pa- Dr. Griswold ) and Lee. It has already invaded tbe sacred 
tented article, that the defendant therein ,  or his assi gnor, precincts of Boston , and is in h igh march for Nova Scotia 
purehased the patented article for use or consumption, and and New foundland, for all that we can tel l .  
not for sale or exchange, in  good faith and i n  the  usual course This progress i s  aston ishing, for no change has taken 

v. A RCHITEC'l'URE.-Residence for the Hon. A. C. B. Bannatyne. 
-An engravmg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 6848 of trade, without notice that the same was covered by a pa- place in the surface or con dition of the country to which it  

tent, or without notice that the seller had no right to sell can be traced. Popds and swamps have always existed of 

such article ;'and in all such cases notice received after such natural formation ,  'and artificial ponds have been formed , 
purchase shall not h ave th e effect to impair i n  any way the dati ng  back to the first settlements, but they h ave been 
right of such purcbaser as absolute owner. harmless. Nor can we say that they have anything to do at 
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If Mr. Andflrson's patent bill passes, all new patents be- the present time wi th thc evil. For, disregarding i ts  name 
come free for use by railways and the public at the end of of m arsh fever, the  epidemic has just as freely selected its 
five years. victims on the hills as in the swampy valleys. Lit:)hfie1cl, 

If Mr. Voorhees' bill passes, the free use of all exist· " a  city set on a bill," which had a.lways boastfld i ts health ­
in g patents i s  a t  once  taken from the patentee and given fulness, acknowledged the tread of the  invader in  1880, and 
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ever, yet the sale shall be valid. lind this 

good whIte frost ought to destroy the malanal pOlson, 18 to be destroyed by the mgemous deVIces to protect Ill- thIef call convey a good title. The following is the text of 
the present epidemic has often maintained its activity in the fringers whicb other billR comprise. your bill, which wears unmistakable marks of fraud on 
very dead of winter. We are forced to conclude that the "The preposterous conceptions of making the owner of a every syllable of it: 
true cause, or causes, for the affection, and ,for its present patent pay all the costs of pl'O,ecuting an infringer, even " That it shaH be a valid defense to any action for an in­
eccentric northeastward march, yet remain for research. though he may win his suit; of expecting bim to prove fringement of any patent, 01' any suit or proceedings to ell-

'1.'he pollutions of strpams by the refuse from factories, guilty knowledge on the p'art of the user of an infringement join any person from the use of a patented article, that the 
etc., may of course cause much injury to health, but tliere when he purchased the thing; and finally, of permitting an defendant therein, or his assignor, purchased the patented 
is no evidence that they ever produce ague. infrillger to continue his use and enjoyment of tbe infringe- article for use or consumption, and not for sale or exchange, 

.. , • , .. ment even after he is duly informed that he has no legal in good faith, and in the usu"l course of trade, without no-
THE HOSTILE PATENT BILLS. right to do so, and to use it even in manllfacturing'process- tice that the same was covered by a patent, or without no-

One of the ahlest articles tbat we have read in regard to es, the license fee to be fixed, not by the patent owner, but tice that the seller had no right to sell such article, and in 
various patent bills was recently published in the New York by a jUI'y-all these are in the proposed bills. The owner all such cases noti�e received after such purchase shall not 
Sun. It is as follow3: of a patent that has been over and over again declared valid have the effect to impair in any way tbe right of such pur-

" ATTACKING INVENTORS. iu courts of competent jurisdiction, it is proposed shall chaser as absolute owner." 
" Serious apprehension is felt among inventors and patent give bonds before he can begin suit to hring an infringer to Now, suppose I should steal your jack knife or your horse 

owners lest great and very injurious cbanges in the existing justice, just the same as would one whose patent' had never and 2ell it to a third man; in order to save your title you 
patent laws should be effected during the present session of been put. to test. All these things are calculated to amaze must hasten and notify the purchaser, before be buys, that 
Congress. Over twenty bills, most of tbem bad, have been any just and intelligent person who will stop to think of it is stolen property; for after he has pUI'cbased it he is the 
introduced to alter these laws. One of tbe most strik- the moral right of the patent owner to his property, and of "ab"olute owner," and you will be harred forever after; and 
ing reduces tbe life of a patent from seventeen years to five. the impolicy of depriving the community of the great hene- this is precisely what your bill proposes to do with invent­
Anotber empowers juries to fix tbe license fees 10 he paid by fits that accrue to the country from the inventor's genius, of 0!'8 and -owners of patents. 
users of patent infringements, without regard to the patent which we shall certainly be deprived if our patent system You say, if the man purchase the patented article for use, 
owner's valuation of his property right. Another enables is to be tbus destroyed." that will clear him; but that is just what I own-the use of 
any user of an infringement to evade punishment by the _ •• � .. the article; or if he purchase" in good faith," that shall 
simple plea tbat he did not know that the thing was patented WATER LINE DEFENSE AND GUN SHIELDS FOR make his title valid, but how am I to prove (lIat, he did not 
or that the person selling it to him had no right to patent it. CRUISERS. purchase in good faith? 01' if he purchase it in the "usual 
Another authorizes the user of an infringement to eontinue The plans adopted by the Naval Advisory Board in the course of trade," he becomes lhe .' absolute owner;" any 
its use where it would be of the greatest benefit to him and construction of tlIe new cruisers have called forth a large notice that I may give him after he has purchased will avail 
most injurious to the owner of the patent, notwitbstanding Itmount of criticism from various quarters. Among these me nothing. In conclusion I would say that I have often 
ample legal notice after his purchase that it was an infringe- is one by N. B. Clark, U. S. N., which wns published in the heard of wickedness in high places, but I think this is the 
ment. Journal of the }ilranklin institu te; it has the merit of con- most flagrant attem pt [1t legalizing theft of anyl hing that has 

"Then we have bills to compel the owner of a patent re- sistency. ever tran8pired in the Uongress of the United States. 
peatedly declared valid by the United States courts to give As regards water line defense, ohjection is raised hy the But hoping that thpre is wisdom enougb iu the Senate, or 
bonds for the payment of costs before commencing suit author on the score of tbe form given to the deflecting the President, to defeat the measure, J remain, 
against an infringer; to make tlIe plaintiff in such suits pay shielde, which in the cruisers now building extend from a Respectfully, 
all costs if he does not recover damages to an amount 8el- distance of four feet below the water line at the side to one D. L. CARVER. 
dom reached in such prosecutions, except where the defend- foot above it at tbe center. The form given to this shield Hart, Mich., March 10, 1884. 
an t is a vender or a fraudulent manufacturer of the infringe- is that of three intersecting straight lines; the center being - , • , ... 

ment; and to make the plaintiff liable not only for the costs horizontal and the other two sloping toward the sides. The Th. Du Moneei. 

of suit, but for the payment of the defendant's attorney author argues that if this shield were a continuous curve, It would appeal' that the column of obituary notices of 
when these and other ingenious devices to thwart justice starting at the same points, and having the S'ame rise as the scientific men was becoming too much of a permanency in 
chouse him out of an award of damr,ges. otber, it would have several advantages. The principal our paper when week after week it heralds the demise of 

"There may have been some instances of injustice to inno- among these is the increased protection offered, due to the su ch men as Siemens, Guyot, Smith, Balfour, etc. Now 
cent users of infringements through the peculiar methods of fact that the angle at which a projectile could strik-e would we are uuder the painful necessity of announcing the death 
certain patent owners, either in securing their supposed be more acute in the curved than the plane-sided shield. of the Count Theodore Achille Louis du Monce!. This 
rights or through the vexatious uncertainties affecting con- This is especially the case when the ship is inclined to one distinguished electrician was torn in Paris on March 6, 
tested ownership of patents. The extent of such injustice, side, which would be the case when rolling ill heavy weather. ]821. He spent his early days in the study of archreology 
however, has unquestiollably been greatly exaggerated. Among the other advantages are the reduced weight, the and the arts, and it was not lllltil1852 that he began to de­
Even at the worst, It is in a very small ratio to the patent increased r'Jom afforded for the boilers, together with in- vote himself to electricity. So little was known of this 
interest of the country as a whole. If the evils alleged exist creased stiffness of the ent.ire ship. obscure phenomenon of nature at that time that the field for 
in any degree, they may certaiuly be remedied by a less Taking up the gun shields of the new cruisers, it will be study was immense, and it required a peculiar perseverance 
radical process than the destruction of all protectiolJ for remem bered that the single gun turrets are almond-shaped, and an UI1swerving purpose to make this branch a special 
property right in patents. To make laws of the proposed the muzzle of the gun projecting at the sharp end. With study. He was the inventor of numberless electrical con­
bills would annihilate the owners' henefits on a great num- this form, a projectile striking the turret forward in the trivances, and he contributed in no small degree. to the 
her of patents, ruinously unsettle the values of all not made direction of the gun would glance off withont doing any advancement of knowledge, practical and theoretica.l, in 
absolutely worthless, and affect injuriously all manufactur- damage. this particular direction. 
ing interests dependent to any extent on patented pro- But Fince this form of shield (witb the proposed thickness) His work on the application of electricity went through 
cesses 01' machinery. is only effective when the gun is pointed toward the direc- three editions, and his Practical Treatise on Electricity was 

"It is surprising that three members of the Senate Patent tion whence the projectile comes, the author argues that published at the time o( the Exposit.ion of ]878, and gave 
Committee, who represent States in which enormous sums of that part of the shield which is useless for protection ought quite an impulse to the movement in electricity started at 
capital are invested iu patents, and in which the prosperity to be removed. He would therefore have the back of the that time. 
of nearly tbe entire population is intimately connected turret removed entirely, leaving the real' free, or only pro- Later; he published works on the telephone, electric 
witb the maintenance of the rights of inventors and patent tected sufficiently light to exclude flying splinters and burst- lighting, and electricity as a motive power. His works 
owners, should permit such measures to pass through their ing shells. This would reduce the weight considerably were written while he was serving as editor of La Lumiere 

hands without careful sCl'Utiny and strenuous opposition. with practically equal safety. Electrique. 

"These are questions in which the honor and material In discussing the engines, the author advocates the adop- In 1860 M. Du Moncel was electrical engilleer of the 
prosperity of the nation are opposed by the interests of petty tion of emergency power, since by so doing considerable re- telegraph wires of the city of Paris, and he held this office 
rogues who wish to steal the fruits of others' brains." duction in the weight of machinery would follow. He till 1873. He was elected an officer of the Legion of HOllOI' 

[From the New York Star:] 

"LEGISLATION ON PATENTS. 
" It is a singular conception of right in property that ani­

mates a considerable number of the members of the present 
Congress, as demonstrated by t.he measures they have pro­
posed affecting patent interests. A patent is virtually a 
contract between the Government, representing the whole 
people, and an individual who has something, of his own 
invention, creation, or discovery, that would be of practi­
cal value to the people were it known to them. In con­
sideration of his making known, for commou benefit, the 
results of his study, genius, 01' skill, he is guaranteed a re­
ward in the form of an exclusive right, for a term of years, 
to whatever profits may accrue from the common use of that 
which before was his alone, he beiug given the right to con­
trol that use so as to reap ppcuniary ben fit from it. After 
the expiration of that term, the patent-except in a small 
percentage of cases in wbich there is reissue-becomes free 
to all, the presumption being that his reward is by that 
time sufficient. 

" The first principle of value in a patent, as in any other 
form of property, is stability in possession-protection by 
law against thEft. But the patent, though more liabl{J to be 
stolen than almost any otber property, is actually least of all 
protected, and were the hills now before Congress to become 
laws, would be practically deprived of almost all protection. 

"It is a notorious fact that inventors and patent owners, as 
a rule, make nothing on t.he first five years of the lifetime 
of a patent. During thaI time they are mainly occupied in 
fighting patent thieves in the United States Courts-a very 
expensive busineRs-and in introducing their inventions to 
popular knowledge. But one of the bills now pending in 
the House proposes to reduce the lifetime of a patent from 

proposes to do this hy two sets of engines,which can he con- in 1866, and belonged to a numher of scientific and literary 
nected or thrown out of gear with the propelling appliances EOcieties. In 1874 he was elected a member of the Academy 
at will; under ordinary circumstances, when high speed is of Sciences. 
not essential, one of these light, fast running engines would We offer our contemporary, La Lumil7l'e Electrique, our 
he in use, whereas in emergency tbe other would he con- sympathy at this her loss. 
nected, which being fed by emergency boilers similar to the ------... _ .... 4 •• -.� ....... --------

The Remarkable Storms of" February 19. locomotive type would give the ship the desired velocity. The Signal Service Bureau has issued a series of charts 
Breaking Faith. showing tbe course of the te]']'ible storms which swept over 

so large a portion of the country on February 19. 
AN OPEN LETTER TO THE HON. D. W. VOORHEES, SENATOR IN - The ceutral area of barometric minima st.retched from 

CONGRESS FROM INDIANA. Dakota in a great bene! over the southern end of Lake 
HON. SENATOR D. W. VOORHEES: Michigan, and thence to the north of and far down the 

Deal' Sir: In the matter of your bill, No. 1,558, for the valley of the St. Lawrence. From thence the wind was 
purpose of amending the patent laws, I feel myself person- generally southwest of the MissiSSippi, and north at the 
ally interei'ted, and would like to come to a definite under- east, with remarkahle contrasts of tempel'3.ture in localities. 
standing as to my rights in this patent business. The storm lasted from about seven o'clock in the mOI'Iling 

I have had five patents granted to me, and on my part I until after midnight, being most destructive in Virginia, 
have paid Government fees and complied with all the con- North and South Carolina, Georgia, and Alabama. The 
ditions of the law, and in cons;deration of this the Govern- loss of property thereby is placed at between three and four 
ment·has virtually agreed that I shall have the exclusive million dollars, with about 1,000 killed and a great number 
rigbt to manufacture, sell, and U8e the invention patented severely wounded. SOllle 10,000 buildings are said to have 
for seventeen years. been destroyed, with horses, cattle, hogs, and other domes-

Now, I understand that you propose without my consent tic animals in great numhers. 
to repudiate the contract; and while I snpposed that the ..... � _ 
Government would stand by me and protect my rights in NEW subscribers to the SCIENTIFIC AMERICAN and SCIEN-

this species of property, you seem to be taking sides with TIFIC AMERICAN SUPPLEMENT, who may desire to have 
those who by fraud or theft will appropriate my property complete volumes, can bave the back numbers of either 
to their own use. paper sent to them to the commencement of this year. 

A law to this effect has already passed the House of Re- Bound volumes of tbe SCIENTIFIC AMERICAX and SCIENTI­

presentatives, and is now hefore the Senate, and is being FIC AMERICAN SUPPLEMENT for le83 may be had at this 
vigorollsly pushed by Senators. 1 hereby wish to enter my office, or obtained through news agents. 
most solemn protest against the infamous fraud. I All the volumes of the SCIENTIFIC AMERICAN SUPPLE-

The law which you now contemplate passing provides in MENT from its commencement, hound or in paper covers, 
substance that a man may sell my property, although he has I may be had as above. 

© 1884 SCIENTIFIC AMERICAN, INC



HELL GATE ELECTRIC LIGHTHOUSE. 

( Oontinued from first page. ) 
made by tue sharp trend of the land. It will be similar in 
construction to the tower on Coney Island, and at an eleva­
tion of 250 feet above the base will have an electric light of 
great power. The tower will be completed during the 
summer, and will cost about $20, 000. 

The tower consists of four corner posts, placed so as to 
form the frustum of the pyramid, and united by 
struts and tie rods. The posts are placed 54 
feet between centers each way at the base, and 
5 feet at the extreme top. Each side is divid­

ed into ten panels, which decrease in height 
toward the top, as shown in the elevation , Fig. 
1.  Each column is compose-d of two angles 
united by two systems of latticing, as shown 
in Fig. 8, which is a section through the 
column of the lowest panel. In the first or 
lowest panel each angle iron is 6'x6'x%' and 
the lattice �" thick ;  in the second each is 
5'x5"x�", lattice t-,;". These dimensions are 

. gradually reduced in each series until we 
reach tbe ninth and tenth, which are, from 
outside to outside, 5!ir'x5!irxH', lattice !ir"' 
The first strut consists of four angles 5 'x3�' 
x�' ; the second of four angles, 4"x3"x�" ; 
third of two angles, 5"x5"x�". The ' dimen­
sions decrease toward the top, the ninth, 
upon which rests the floor of the gallery, 
being 2"x2"x!ir" The method of latticing the 
two lowest struts is clearly sbow in Figs. 4 � 

J ,ftutfi. ,  �tutritau. 
METALLIC RAILROAD TIE. 

The base of the tie is made wide, to prevent its being 
pressed into the road bed. The adjoin ing sides of the plate 
are flanged, and lJetween the flangeil are placed blocks, C, 
of  paper or other mateti al, which are made of such a thick­
ness as t.o ri'5e a l ittle above the upper edges of  the flanges, 
t.hus serving as cushions for the rails and preventing them 
from touching the tie. These blocks are kept from movinll: 

� --- - -R.6'71!:-·- - . _.  : j 
I � ,-- 1- -.. \. .,-( ! '� 1 I \ 

\. I " i \ .... . ) ... � -'" . , I 

and 5, Fig. 4 being a plan view at the end of I �-.----�==9Ifj==lt!i\\\ 
tbe first strut, and Fig. 5 an elevation of the i 
same. 

Adjoining ends of the pieces composing the 
columns are united to each other and to the 
struts, as sbown in Figs. 4 and 5. At the first 
joint the fish plate is 5'x5"x%", the gusset 
plate �. thick ; these are reduced toward the 
top, the tenth series being, fish plate 2�'x2�' 
x%", and gusset A" thick. Across each cor­
ner are braces, as shown in Fig. 4. The ten­
sion rods vary in d iameter from 1Ys" for the 
bottom panel to �' for the top. The lowest 
rods are 64' 6Ys" long, the top 9' 3%' long. 

i 
i f  i i 
i f- --lne===liIt==F� 

Fig. 6 is :an elevation at the foot of a 
column, Fig: 7 being a plan of the same. 
Each column is anchored by bolts to a 
block of concrete 9' square at the base 
and 10' high, sunk in the ground, the dis­
tance between ceu ters being 54'. Their  po­
sition is shown in Fig. 2, which is a plan view 
of the tower. The gusset plates are �. 
th ick. 

The gallery of the tower is 11' wine , the 
projecting part being s upported by braces 
against the columns. The railing is 3' 4" in 

i i i �  i i  i i ! 

F I C'  . . Z height, and is half way between the floor and .� 
a circular frame having a radius of 8' 7�", i from wbicb are suspended the lamps. The I 
tops of the .columns  are united by cross hars Ii d���!������ as well as by struts parallel with tbe sides, � 
and upon these is carried a sheave over which 

FI .... 3 

� 

[] , 
i ,.-·-·-3 8 _ .  - , 

[MARCH 22, 1 884. 
the ties, and the blocks or cushions can be taken out and 
renewed wi thout disturlJi ng either the ties or the rails. 

This invention has been patented by Mr. Cbarles H. Van 
Orden, of Catskill ,  N. Y. 

. . . . .. 
Structnral Steel. 

At a recent meeting of tbe American SOCiety of Civil En­
gineerA, Ne w York, a paper on Structural Steel, by E. B. 

Dorsey, C .E. , was read . The paper gave the 
results of an examination by the writeI' into 
the subject during two recent trips to 

Europe. 
The steel used for structural purposes is 

called generally in England mild steel, and 
in Germany homogeneous iron. Experts in 
Great Britain generally rely more upon phy­
sical tests and the reput ation of tbe .manu­
facturl'r than upon chemical composition. 
The physical requirements are stated, and the 
manufacturer uses his discretion as to the 
compositiou which will answer these require­
ments. 

The rules for testing steel adopted by the 
British Admiralty, by Lloyd's Register, and 
by the British Board of Trade were given. 
The tendency among English engineers is to 
use steel still softer than has heretofore been 
thougbt best. Some large builders use n othing 
in their boilers over 26 long ton s  tensile 
strength per square inch and 25 per cent elon­
gation in  8 i n ches. Others ad vise the use of 
steel of from 23 to 25 long tons tensile 
strength, with the same elongation. 

American engineers require from 15 to 20 
per cent higher tensile strength tban the Eng­
lisb . The Siemens-Martin , or open hearth,  
steel is preferred by nearly all experts for 
strllctural purposes, the Bessemer steel be ing 
principally used for rails. Ship builders are 
decided in their preference for the open 
hearth steel. A mucb larger number of 
plates would be condemned of the best 
wrought iron tItan of steel. Data were given 
as to loss of strength in steel plates by punch­
ing. Steel can be manufactured in to m uch 
heavier, longer, an d  wider pieces than wrought 
iron. Steel rivets are used on tbe Clyde ex· 
clusively in riveting steel. The new Forth 
Bridge is to be built of mild steel. The use 
of mild steel is extending very rapidly in 
Europe, and has fast superseded iron for 
structural purposes . 

passes a hoisting rope, one end of which is 
secured to the top of the elevator car and the 
other end passes down one side of tbe tower 

THE NEW ELECTRIC LIGHT AT HELL GATE, NEW YORK. 

During the d iscussion Mr. Theodore Cooper 
referred to the conservative stand taken by 
him i n  a paper presented to the Society some 
four years since, and expressed the opinion 
that at the present  time he would feel still 
more conservative in regaI'd to the use of iron 
instead of steel for structural purp oses, par­
ticularly for bridges or similar constructions. 
For boilers for ships, etc . ,  steel has answered 
very well, but for structures he  would be in­
clined as yet to advise the use of wrought i ron. 
In compression, in his opinion, steel has not 
been proved to be as strong as wrought 
iron, and the necessity for most careful in­

to about the middle, where it is attached to a weight (shown 
in  Fig. 1) wbich overbalances a little the weight of tbe 
car. Through two diagonally opposite corners of the car 
pass two guide ropes, the upper ends being secured to one or  
the cros s bars at  the top of  the  tower, and tbe lower ends 
being firmly held by a block of concrete sunk in the ground  
i n  the center of the  base. These ropes keep the  car from 
being swayed by tbe wind. Still anotber rope exten ris from 
the top of tbe tower through the car to the concrete block. 
By means of th i R  rope the passenger is enabled to work his 
way to the top of the tower. In tbe top of the car is placed 
a safety attachment designed to clutch the side ropes in case 
the cell tel' rope should break. The cent.er rope is steel, %' 
n diameter, the two side ropes are %', and the starting rope 
�'. Tbe cal' is 6' 7%" higb and 4' 7' w ide. 

The contract for bui lding the ligbt house was let to t.he 
Cooper Manufacturing Company, of  Mt. Vern on ,  O. Tbe 
Brush Electric Ligbt Company of Cleveland, 0. , will fur­
nish the dynamos and lamps. As these have not yet been 
completed, we are unable to furnish details. 

A night view of Hell Gate and vicinity, after the tower 
shall have been finished, forms our fron tispiece. 

. . . , .. 
A Representative New England Exhibition. 

The Massachusetts Chari table Mechanic Association will 
hold its fifteenth exhibitio l l  in Boston during the ten weeks 
commencing in September next. The association is now 
more than tb ree-quarters of a cen lury old, has probably the 
finest exhibition building in America, an d its members and 
officers represent a large propo rtion of the brains and money 
engaged in Massachusetts man ufacturing enterprise. An 
ample past experience enables the management to so aJ'l'ange 
the 'details that there will be the least possible friction in 
apportioning space satisfactorily among exhibitors, and these 
displays have always been exceedingly attractive, at a time of 
year when Boston usually has large numbers of visitors 
from all parts of the South and West. 

eitber outwardly or inwardly by U-shaped bars (shown de­
tached in Fig. 3) placed between the flang�s with their 
bends resti ng against the ends of the blocks, and held de­
tachably in place by bolts, H F, as indicated in Figs. 1 and 
2, the latter being a plan view. The base of the rail rests 
upon wear plates, Fig. 4, placed upon the blocks and kept 
in place by chairs, J, secured by bolts. Tbe bolts at the 

VAN ORDEN'S METALLIC RAILROAD TIE. 

outside of the rail are vertical ,  those upon the inside are 
in wardly inclined. The outer edges of the chairs rest 
against shoulders formed upon the vertical flanges, B, there­
by preventing tbe rails from spreading. The wear p!ates 
are kept from moving upon the blocks by the shoulders on 
the flanges and the incl ined bolts. With this construction 
the rails can be taken up and replaced without disturbing 

spection is great.er for steel than for wrought iron . 
Mr. M. N. 1!'orney referred to 'the increasing use of steel 

for rails, for wheel tires, and for various parts of locomo­
tive machinery. He referred to the record of accidents, 
which showed that some 66 per cent of accidents in thi s  
country are due to  derailment, and  only 8 per cent due  to  
t h e  same cause in England. In  this country the number of 
broken wheels is very great, and the tendency toward the 
use of steel for tires is decided. 

Vice-President Paine gave details of the methods of tests 
of Hteel in use during the construction of the Brooklyn 

Bridge, and expressed an opinion favorable to the use of 

steel. 
4 . • . • 

Ignoble Fate oC a Steamship. 

The Great EasteI'D has been purchased by the British 

Govp-rnment for use as a coal hulk at Gibraltar. " How 

have the migbty fallen ! "  may wel l  be said of this uulucky 

vessel. Born out of due time, sbe has never fulfilled tbe 

hopes of  her projectors . Her only useful period was when 

she was employed in laying submarine cables. As a freight 

and passenger steamer she was a dismal failure. Sbe was 

too big for any port in Great Britain but Milford Haven . 

Her career has been punctuated by disasters. She has been 

tried in a dozen capacities, and has failed in all, and now 

s h e  is degraded to the humil iating function of  a coal bulk. 

Nor is there yet any probability tbat the demands of com· 

merce or transportation wil l  ever just ify tbe  building of 

vessels of her size. 
. For n ot only is tbe difficulty of finding 

work for such monsters almost insuperable, but, as the New 

York Tribune says, they are objected to on the practical 

ground that it 1s al ways unsafe to put too many eggs in one 

basket. 
.. . . , ... 

CLEAR boiling water wm remove tea stains ; pour the 
water through the stain, and thus prevent its spreading over 
the fabric. 
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MA�CH 2 2, 1 884.] Jtitufifi t �mtri tau. 
IMPROVED ACOUSTIC TELEPHONE. \ the weight carries the apparatus past the · impediment. 

.The front board, A, of the box is provided with a central 
'
The rider bas an obvions advantage in Bitting directly 

�perture. The diaphragm, :M, is stretcbed over the central over the center of the driving wbeel ; he is tbereby not only 
.>pening of a board, D, which has strengthening ribs on its in the best possible position for propulsion, but his center of 
untler side and along the edges. A.n annular block of wood, gravity being over the center of  base he is in the position of 
F, wbose thickness decreases from the top toward the bot- maximum stability. 
lom on the inner as well as the outer side, is placed between The Burstow center-cycle has been employed by the post­
the fron t board and the diaphragm. The upper opening of masters of Horsham and Saxmundham with great success, 
the block coincides with the central opening of the fron t having been used by the letter carriers and telegraph mes­
board, and the bottom opening is smaller than the opening sen gel's for twelve months in those districts without a single 
in the board, D. The bottom edge of the block is pressed accident being recorded, and it has been employed by local 
upon the diaphragm by bolts, G. In the central opening of bakers, with equal success, for delivering bread, and thereby 
the block is a funnel-shaped vessel, H, held in place by saving the expense of a horse and cart . 

HUSTON'S ACOUSTIC TELEPHONE. 

wires, a b, at the top and bottom, which hold the lower end 
of the fun nel a short distance from the diaphragm. A but­
ton is fastened to the middle of the d iaphragm, to which is 
fastened the wire, K. The funnel concentrates the sound 
waves and guides tbem to the diaphragm, thus causing 
strong and distinct vibrations that reproduce the words 
very plainly. The diaphragm is formed of alternate layers 
of �kin  and a textile fabric. 

'fhis invention has been patented by Mr. H. E. Huston, 0 
the firm of Lodge & Huston, of :Monticello,  Illinois. 

.. � . . . 
The Cente .... cycle. 

We have had bronght to our notice, says Engineering, a 
very ingeniolls apparatus which combines the speed and 
simplicity of the ord inary bicycle with the stability and 
safety of the tricycle. This .appamtus, to wh ich the invent­
or, Mr. Edward Burslow,  of Horsham, has given the name 
of center-cycle, is a mechanical roadster, which has the 
general appearance of all ordinary large wheel bicycle fitted 
with four smaller supplementary wheels, one pair in front 
of and one pair behind the center or driving wheel. . 

Over the center of the large driving wheel is a saddle 
attached to tubular framing, similar to that in the best 
bicycles, and the wheel is driven in the ordinary way by 
means of a pair of  cranks fitted with treadles. The steering 
of the machine is effected by means of a steering handle, 
which operates, t.hrough a' curved bar and a Hooke's joint, 
upon the axle of the forward pair of wheels, which, in i ts  
turn, acting through a lever, sets the rear axle to 
a similar angle, both being in directions normal 
to the curve along which it is desired the appa­
ratus is to travel . In this respect the action is 
very similar to tbat-ef a roller skate, and is quite 
as easily and as smoothly control led. 

So far the description would be applicable to 
an apparatufj of the tricycle tYPEl, but furnished 
with five wheels instead of three ; but the char­
acteristic feature of .1\<11'. Burstow's invention, 
and that which makes it superior in several 
respects to both the bicycle and the tricycle, lies 
in the fact that not only can the four smaller 
wheels be turned at will in any desired direction, 
but they can, each or all ,  be lifted-while the 
machine  is i n  action-quite .clear of  the ground ; 
the apparatus at that moment is insta n tly con­
verted into a single wheel apparatus, carrying, 
it is true, for tbe time the extra weight of three 
idle wheels, but having in compensation but half 
tbe friction of a bicycle, and possessing in the 
four suspended wheels, which can be dropped 
at any instant, a reserve or element of stability 
which makes the apparatus exceptionally safe at 
the highest speeds. 

In practice the apparatus if! adjusted so that 
the principal weight is borne by the large center 
wheel, and the four side wheels are but barely 
grazing the ground ; when in this condition the 
machine can at any moment be made to run on 
the four little wheels , or on the center wheel , or upon 
different combinations of the center and side wheels. 

From the above description it  will be observed that :Mr. 
BUl'stow's apparatus is singularly unaffected by roughnesses 
of ,  or small obstructions on the road ; for the effect of an 
obstruction on the center wheel is to momentarily lift that 
wheel, and the machine runs past the obstruction on its side 
wheels, which then calTY the weight ; and similarly, if the 
side Wheels run against an obstruction they become lifted 
thereby from the ground, and the center wheel receiving 

.. .  e t .  
Cigar Making at SevUle. 

A letter from Seville describes the government. cigar fac­
tory of Spain. The factory is 700 feet long, and almost as 
wide, and very dirty. At the t ime it was visited by the 
writer, there were 250 young girls i n  tbe vesti bule, making 
cigarettes ; in the next room were 100 other girls engaged in 
the same occupation, and on the next floor 3 ,000 women as 
close as sardi nes in n box, in a single room, making cigars, 
some of them hav i ng  the ir  babies with them not a month 
old, wh i le  dogs were lying on the tobacco stems. The women 
were divided i nto sevens at each t.able, three on each side of 
the mistress at the top. Around each table were shelves 
against sfone  pillars, on which lay ch ildren's shoes, socks, 
and clothes. The air was stifli ng, and the buzz of conver­
sation was now and again broken by the wailing of the 
babies. The flooring w as so dilapidated that it was possible 
for an incautious visitor to fal l  through. Two other side 
apartments 100 feet  long were paeked with laborers. The 
factory consumes 10,000 pounds of t obacco pel' day and em­
ploys 5, 000 persons, who receive 50 cents per day for 12 hours' 
work. Tbe matron at each table gets her pay from the wo­
men she commands. 

IlirlPROVED CAR COUPLING. 

The accompanying engraving shows an invention recently 
patented by :Mr. W. H. Thurmond, of Forsyth, Georgia. 
The d raw bar has a longitudinal vertical recess provided 
with backwardly inclined surfaces, tne forward one of which 
forms a shoulder, as i ndicated in the sectional drawing, 
Fig. 1.  

On the upper part of the bar are formed two ears, which 
are perforated t.ransversely to receive a rock shaft that is 
worked by an arm at the Ride of the bal'. Secured to the 
rock shaft between the ears is au arm, e, Fig. 1, extending 
down through a slot in thc longitudinal ly movable thrust bar, 
d, fitted into the recess ill the base portion of the draw bar. 

Pivoted to one ear of the bar is a coupling hook, whose 
form is clearly shown at a b in the cuts. Through an aper­
ture in the upper part of the bar is a latch, c, having a 
movement in a vertical line. 

When the thrust bar is moved back by means of the rock 
shaft, e, the latch, c, is raised, and drops in front of it and 
prevents its forward motion. The coupling hook can then 
be moved to the position shown in Fig. 3, tbe bevel at b 
enabling it to li ft the latcb. While the latch is  raised the 
thrust bar drops forward to the position shown in Fig. 1. 
In the act of coupling the hook is turned u pon its p ivots, 
the circula r rear portion rais ing the latch and pushing the 
thrust bar back and up. When it haR assumed the position 

THURMOND'S IMPROVED OAR OOUPLING. 

shown in Fig. 2 the rear part has passed the thrust bar, al­
lowing it to drop forward, where it prevents the return of 
the hook. 

AH the working parts of the coupler are protected, since 
the bumping is upon the outside of the draw head. The 
cars cannot be uncoupled until the thrust bar has been 
moved back sufficiently to allow the hook to turn. 

. . . , .. 
A SPOONFUL of kerosene oil put into cold starch will pre­

vent the iron from sticking. 

1 79 
IlIU'ROVElirlENT IN THE LECLANCHE BATTERY • 

The Leclanche Battery Co., of No. 149 West 18th Street, 
New York, have introduced a new form of jar and cover for 
the well known prism battery , an illustration of which we 
give herewith. The cover rests upon a shoulder insirle of 
the jar, which is oval in shape, the rim of the jar above the 
covel' being concave in shape. The cover when in plaee 
closes the jar sufficiently tight for ordinary purposes ; but, 
if desired, it may be hermetical ly sealed by pouring on the 

PRISM BATTERY, COMPLETE. 

cover melted wax,which will spread over the cover, run into 
the concavity of the rim, and be held firmly in place, there­
by effectually sealing the jar. Any kind  of wax may be 
used for the purpose, but paraffin is preferable on account 
of the ease with which it can be removed. The cell can be 
unf>ealed with an ordinary pocket knife whenever necessary 
to renew or clean it. The latter process, however, will 
scarcely be necessary, as the paraffin prevents tbe salts from 
climbing up and fouling the cover. A cell thus sealed can 
be transported on boats, cars, and other vehicles without 
danger of slopping over the liquid. The adoption of the 
new jar and cover is a manifest improvement, and will un­
doubtedly add to the reputation of this famous battery, 
The jar and cover have both been patented. 

.. . . , .. 
Successful ArtUlce in DIscovering a Secret. 

Mr. F. J. R. Carulla, F. C. S. , general manager of the Lan­
dore Siemens Steel Works, recently delivered a lecture on 
" The.Steel A ge," in which he referred to the experiments of 
Huntsman , the Doncaster clock maker, who perfected the 
process of melting blister steel in crucibles, and producing a 
homogeneous ingot, about 1740. Huntsman endeavored to 
keep his process secret, with' the fo1l0wing result : " One 
cold winter's n ight, while the snow was fal l ing in heavy 
flakes, and the manufactory threw its red glare of light over 
the neigh borhood, a persou of the most abject appearance 
presented himself at the entrance, praying for permission to 
share the warmth and shelter which it afforded. The hu-

mane workmen found the appeal irresistible, and 
the apparent beggar was permitted to take up 
his quarters in a warm corner of the building. 
A careful scrutiny would have discovered little 
real sleep in the drow�iness which seemed to 
overtake the stranger, for he eagerly watched 
every movement of the workmen while they 
went through the operations of the newly dis­
covered process. He observed first of all that 
bars . of blistered steel w ere broken into small 
pieces two or three inches in length , and placed 
in crucibles of fi re clay. When nearly full, a 
little green glass broken into fragments was 
spread over the top, and the whole covered over 
w ith a closely .  fitting cover. After a lapse of 
from three to four hours, during which the cru­
cibles were examined from time to time to see 
that the metal was thoroughly melted and in­
corporated, the workmen proceeded to lift up 
the crucible from its place on I ,he furnace by 
means of tongs, and its molten contents, blaz­
ing and sparkl ing, were poured into a mould 
of ca3t iron previously prepared ; here it was 
suffered to cool, while the crucibles were again 
filled and the process repeated. When cool the 
mould was u nscrewed and a bar of cast steel 
presented itself, wbich only required the aid of 
the bammerman to form a finished bar of cast 
steel. How the unauthorized spectator of these 
operations effected his escape without detection 

tradition does not say; but it tells us that before many 
months' had passed the Huntsman manufactory was not 
the only one where cast Bteel was produced."  

.. .  e . ..  
A Dairy Exhibition at MUlllch. 

The American Government has received an invitation · to 
pa.rticipate in an exhibition of dairy products at Munich . in 
October, 1884, under the management of the general com­
mittee of the Agricultural Union of Bavaria, in connection 
with the Bremen Dairymen's Union. 
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Sound Motors. bubbles have been pricked, and much gilding has worn moved by horses, to which the Chicago road has often been 

Mr. Edison'R " motophone, "  in which the vibration of a through. Labor is becoming more dignified, because more obliged to resort. This difficulty prevents the continuity of 
telephone plate or " tympan " under the action of the voice than ever before is it wedded to thought. The manual service which is indispensable for any of the streets of this  
is made to work a ratchet wheel round,  an ticipated the training schools which are springing up in nearly all  of our city. 
apparatus of Dr. Dvorak, of the University of Agram, in large cities are giving instruction to many boys wllOse The cros sing of other tracks is not accomplished suc· 
Croatia. 'l'hrough the kiml ness of Mr. W. H. Preece, parents, perhaps, would not at the start consen t  to them en- cessfully at  Cbicago, as the gr ip must for the time be reo 
F. R. S. , we have, says Engineering, seen a set of  Dr. Dvo · tering tbe sbops. Tbese schools are doing a good work in leased to pass the interven ing  obstruction,  and its connee­
rak's apparatus in act ion.  'rhe source of souud is a tuning teaching the principles of trades, in fostering a genuine love tion again becomes uncertain ,  and involves risk, as mo­
fork kept i n  vibration by electro-magnetism and mounted for mechanics, and in pointing out tbe w ay t o  the special mentum must be sustained, and cannot be checked sud­
on a resonance box. The open mouth of this box or cham· field where tbe young man can labor with tbe assurance of denly should some obstacle corne in  its way. 
bel' is the source of sound,  and the sound  mills arc placed in receiving  b i s  highest reward. With such brightening pros- The grip rod connects witb the rope th rough an open slot­
front of it. One of tbese consists of a cluster of light glass pects as tbe work of  the manual traini ng school warrants, way, which must be continuous th rough the center lengtb 
ball s suspended from a cross-shaped frame whicb is  pivoted we see no  reason for fearing that the race of good work- of the road, between eacb pail' of tracks. This slotway is 
on a needle point. Each ball bas a litt le  nipple blown on its men in any trade will Roon die out. On the contrary, we a permanent open ing, five-eightbs inch wide in tbe Chicngo 
side, the nipple being pierced witb a hole. The holes are believe we will see mecban ics increasing in numbers and road, which has proved just wide enougb to let in the calk 
on the same face of each ball round the cluster, that, i s  to skill from year to year. of a horse's shoe and results in violently .teari ng off the shoe 
say, they all point in one way and receive tbe sound  im- .. � • I .. and injures the hoof and ankle, tbis having often occurred . 
pul ses one after another as the group of balls revolve, just IMPROVED HAND TRUCK. Tbe construction of th is  system of road places a series of 
like the sails of a windmill. Tbe wall of the balls opposite In the in vention herewith illustrated, recen tly paten ted contingencies in the center of t raffic which are constant and 
the n ipple, is, of course, en tire, and the motion is due t o  the by Mr. C. F. Stremel, Cresco, Iowa, a rod is pivoted to a liable tu  in terrupt bnsiness upon the streets, besides destroy­
reaction on it. Another  mil l  consists of four little stiff flags standard secured to the upper cross bar of the truck. The ing all continuity of service on the road itsel f ;  all being 
or plates of paper-like material pierced with holes, and sus- free end of the rod is forked, and the ends of the prongs governed by a fixed movement remote from the car, but 
pended from four crossarms carried by a pivot as before. are ben t down so as to form hooks. 'l' be pivoted end i� flat· holding it firmly in its grasp, and forcing all the traffic of 
The holes are so pierced as to make small open nipples as tened and provided with a series of apertures tbrough either the street to its rigid l aw s. Collisions are of frequent oc­
before on a needle point. The holes are 0 '6 cen timeter of which the pintle can be passed.  This end projects be- currence, and unavoidable w ith a system which can n ot be 
apart. When placed before the resonating cavit.y, with tbe yond tbe pi votal point  toward the handles of  the truck, and graduated to street travel, and which can only move at all 
smaller ends of the n ipple·like holes toward i t, tbe card is I serves as a hand le by wbich the hooks can be disengaged I by a sudden change from a full stop to the speed of the 
repelled and attracted if the hack of tbe card presenting the from the package. When a bundle of harbed or other w ire cable ; be it three miles or six miles an bour, a jerk is  inevi-
wider openings of the nipple is placed before the resonator. table. 
A similar mill is made with plane flags wi thout holes, and While  the operation of the system is subject to  many 
the motion is intensified by placing between i t  and the cavity d ifficulties not cnumera ted, its method of construction is a 
of the resonator a brass ball, 01' Helmholtz resonator, serious consideration .  In Chicago trenches have been dug 
with open ni pples at opposite diameters. These nip- tuur or five feet deep, which occupy the �pace between each 
pIes are placed in l ine with the resonating cavity and the pail' of tracks ; they are l ined with concrete, made of broken 
mill ,  the larger nipple being next t lHl  cavity. When a stone and cement, in which trenches the iron frames and 
lighted paper 0 1 '  tbe hand is held bebind the Hel mholtz wheels are fixed on wbich the rope moves. These trenches 
resonator, a distinct puff of w i n d  is fel t  to issue from the or sewers are permanent, h ave manholes at intervals, and 
n ipple farthest from the resonator; and it  is  tbis  puff of are accessible for  repairs, and are always open through the 
wind wbich, i mpinging on the vanes of  the m i ll ,  causes it  slotway to the street surface, and m any men are constantly 
to rotate. A screen pierced with 100 con ical boles may also engaged in removing t.he substances wbich fall t h rougb 
be placed between the ball resonator and the m il l  in  order the slot way, which are taken out through the manholes reo 
to distribute the breeze. Another of Dr. Dvorak's rotators, ferred to. This space may perhaps be spared for such 
also very interesti l lg, is a flat cylind rical paper box, of glazed STREMEL'S IMPROVED HAND TRUCK. 

uses in a street as wide as State Street, Chicago, but is en· 
paper, having foUl' projections on  its sides, each carrying a tirely impracticable on the narrow streets of New York or 
short open tube of paper. It is a resonator with four m""": Brooklyn, now so largely  occupied with underground com-�- or any bundle  is to be load�d on the truck, the forked end ings, and, when suspended by a silk thread from a standard plications. of tbe rod is raised, the truck is  put in position for loading, in front of the sounding box, begins to twirl round. It is pertinent to inquire whether rapid transit i s  possible and the forked end is then lowf'red on the bundle, holding it 

4 , • • • securely in place. By raising the forked end of the rod the by SlIch a system on our  streets. The legal and the safe 
Steal i n g  a Ride In England. bundle i3 released. The device can be adjusted to trucks limit of speed on the surface is six miles per hour. It is 

A man wishing to travel free from Wolverhampton,  Eng- of any common size, and can be attached or detached very clear that the rope traction system cannot mair:tain th is 
land,  to Liverpool ,  procured two stout pieces of rope, which quickly. average as even as the horse cars can. The frequen t full stops 
he fastened to the axles of a railway carriage, leaving a 4 ._ . ----- and the impossibility of accelerating speed after sllch delays 
noose at the end of each .  In to one noose he put his legs The Cable as It Is. will render the average much bel o w  that. At a rate of 
while be inserted his shoulders i nto tbe otb'lr. In tbis po- The cable system for passcng'el' tl'l1ffic as applicable to the speed above six miles its momentum rapidly increases and 
sition he h u ng when the train started. The trai n was an streets in New York c i ty is tbus criticised in the Brooklyn becomes more difficult of control-in fact, has proved an ele­
express, and did not stop until Crewe was reacbed, which Union by one of its correspondents, who evidently knows ment of great danger. In Chicago fourteen person� have 
is  abont 70 miles from Liverpool. He was rather UIlcom- whereof he w ri tes : been killed by the system in one year, as shown by the ad-
fortable when the train began to move, but when it got The so-called Rapid 1'ransit Commission for the city of mission of tbe president of the Cbicago cable road. 
into full swing he had real torture, and when he reached New York, while proposing an extended plan for new rail- It is evident  that tbe rope traction system for stree t rail, 
Crewe he was nearly dead with frigh t. Here he was taken ways in its streets, seem to. have assumed tbat the cable, 01' ways is  uncertain in its operation ; that it cannot be relied 
into custody. To the magistrate who adjudicated on the rope traotion, is the m ethod best adapted for street transit. upon for constant service ; that i t  cannot graduate its spef'd 
case he explained that his sensations wben swaying to and As l i ttle appears to be known by the public of the opera· to the requirements of street traffic ; and that i t  is extremely 
fro were something awfnl, and the effect of the sleepers as tion of this system,  it is important th at it should be explained unsafe un less the portion of the sereet occupied by its t racks 
they rushed past h im nearly robbed him of reason, and he somewhat in detail. Its difficulties and objections are so is given up to its use, and other streets at its crossing com­
" was afraid that every moment t.be rope would slip from apparent to any one investigating the Chicago cable rail- pelled to yield to its movements. 
his shoulders and hang him. " The magistrate decided that way, that wi th a full knowledge of them tbe citizens of New It i s  to be hoped that no construction of this system wi ll 
he had had enough punish ment, and, remarking that he York would not consent to Its adoption in their streets. Its he allowed in our city wi thout a tborough invest igation of 
was not l ikely to repeat the experime nt, sent h im about, his most important feature is tbat of a rope running on per- existing  facts, w h ich will certainly p revent the consummation 
business: manent bearings under the ground, midway betw een each of any p lans for the adoption of rope t raction by any sys· 

This must be a good deal worse tban riding on a truck, pail' of rails or tracks. Movement is given to this rope by tern yet known,  with the consent of the public authorities. 
which American tramps sometimes do. engines located adjacent to the tracl,s, by means of large .. . � • , .. 

.. � • I .. cylinders or d rums connected with them, around which one The Patent OfBce Surplus. 

Why Apprentices are Scarce. end of the loop of wire rope passes, the rope being continu- A correspondent suggests that the surplus revenue of the 
A contemporary writer says it is principally because of ous, and the other end a loop, passing around a similar cyl- Patent  Office be employed to furnish inventors with free 

the conceit of weak and foolish paren ts, who could not inder at the outer end of the roadw ay. Be it any number of subscriptions to the Official Gazette/ the writer being under 
think of allowing the ir  boys to  soil their bands w ith mau ual miles in lengtb, the rope must be endless. Between these the erroneous impression that the Commissioner of Patents 
labor, or tarnish thpir pedigree by associating with com- two extremes and around the cylinders the rope is in con- is puzzled to know how to dispose o f  the acclImulation of 
mon workmen. Many and many a young man have I known stant  motion at a speed fixed at tbe engines. It may be money. The truth is that the Commissioner bas no power 
whose aptitudes called to him with all the imperious de- three or six miles pel' hour, bllt cannot be moderated or in· to expend a dime more than Congress directs in i ts annual 
mands of instinct to learn a t rade, but he was prevented creased between any two cyl i nders ;  ·it must be constant at appropriations ; and the Legislature has reduced the clerical 
from doing so by h i s  paren ts, who preferred to see b im fill· the speed given at the cylinder near the engines. It cannot force of the Patent Office so greatly tbat the Commi�sioner 
ing the more important and dignified position of  clerk, often be graduated to the variations of speed in street traffic. is unable to transact some of tbe ordinary busi ness o f  t he  
working fifteen hours a day for $15 per  montb, and  some· Movement i s  communicated to  the  cars by  what i s  called office witb proper dispatch. This hostile legislation i s  
times yielding to the small temptation to leave unpaid h is  a gr ip ,  wh ich is an iron bar depending from a grip cal', so doubtless intended l ike other Congressional bills to damage 
tailor's and wasberwoman's bil ls. Or if he escaped the called, placed in advance of and to which are a ttached the and annoy inventors, and manufacturers wbo hold patents. 
clerkship, he was almost sure to be found among the luck· passenger cars. This iron bar or grip rod is i n  contact with How long the latter will permit tbemselves to be made the 
less ninety and nine professional men who stand off and the cable constant ly. Tbe rope passes through a loop or sport of the politicians remains to be seen. 
eye with green envy the one in the round hundred who has ring in the lower end of the grip rod loosely, when cars 4 4 • , • 
made a success. It is 1 I0t lack of attention to the new work· I are at rest, but movement is given to them by tightening An Onion Disease. 

man that is lowering the standard in mechanical trades, but I the grip around the rope, when they instantly acquire its Since parasites do infest everything organ ic, we are not 
the folly of  parents in closing the doors of the trades in the velocity. When a stop is desired the grip is released, the surprised to read in the Rev. Scientijique, January 5,  1884, 
face of their sons, and in the absence of good material we brakes are put on, and momentum cbecked. that M. Joannes Chatin has found a parasite in the common 
get bad. It is very often the case that we get hold of a boy It will readi ly be seen that a rigid system operated from onion that gives rise to disease. M. Pasteur, who has ex· 
who has but few or no  qualifications, natural 01' acquired, a remote center involves insuperable difficulties for the ever amined it, finds it f'!imilar to the parasite of mildew in wheat, 
for a trade, but he can probably make more money at that varying con ditions of street traffic. When the rope breaks but with less v itality. The affected plants, it is said, should 
than at common labor, and as we can get no better, we have or is thrown out  of i ts bearings, tbe movement of Cars is be pulled up and burned. 
to do  the best we can . Tbere is no  doubt but we are getting suspended-which has o ften occurred in Cbicago-and can­
poorer subjects every year for apprentices for this very rea- not be released until the rope can be repaired or spliced, 
son . But we can reach a point so low tbat it is impossible often requiring several hours, stopping not only a single car, 
to go any lower, and I bel i eve we have about reached that as by other systems, but all between any two cylinderS-It 
poinLin some lines of business. Some parents, and boys may be 10 or 100 cars, and it may be throngh any number 
too, are at last getting their eyes opened. They are learn- of miles. All the cars m oving in either direction in that 
ing that they cannot plaut dudes and raise men. Many circuit are compelled to stop uutil the rope is repaired, or be 

. . . , . 
PATENT applied for : Ch�ap burglar alarm. -Drive a 

head less nail into tbe casing o ver any door, an d  after c los ing 
the door hang a tin pan on the lIail w ben you go to bed. 
That is to say , do all  this i f  you are n aturally t imid and 
want a cheap burglar alarm that will work every time.-l)e­
troit New8. 
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The Paddlet'alilt Boat SerIes. 

To the Editor of the ScientiJW American :  
I h ave all t u e  numbers of the SCIENTIFIC AMERICAN Sup­

PLEMENT con taining the articles on boat building by " Pad­
dlefast." I take the liberty of suggesting that, to makc them 
complete. you should supplement them by a series of chap· 
tel's on displacement, stabi lity, lateral resistance, position 
and size of spar" center of effort, and areas of sails ; illus· 
tratiug them by models taken from American practice. I 
mention this, as 1 find tbat alJything in book form is English 
and does not apply to American mod cIs, and is too costly for 
ordinary buyers. J. H. , JR. 

[The various subjects above suggested by our correspond­
ent werc i n  contemplation by Paddlefast at the time of his 
decease. Since then we b ave been hoping to find some per­
son to take up and completc the work. We should be glad 
to bellr from any one wbo is able and willing to undert:1ke 
it.-ED _ ]  

How 1 he Exhaust became Cboked. 
To the Editor of the ScientiJW American : 

The following may be of i n terest to some of y our  many 
readers. We have bad a small locomotive in constan t use for 
the l ast twelve years, bringing the logs into our saw mills ; it 
has a pair of 5 inch cylinders with ll mch stroke attacbed to 
an npright boiler. For the last twelve mon tbs it  h as been 
grarl ually losing power; or ra tber speed , until it got so slow 
that it was taking 15 hours to  do thc work it used to do 
easily in 6 or 7 hours ;  what seemed strange, it ran about as 
fast loaded as empty, and crept along witb about as heavy a 
load as ever it did. 

We observed that the exhaust was not so distinct as it 
used to be, and latterly got to be cont inuous. At v:arious 
times, as opportunity offered , w e  faced the valves, rcnewed 
the piston rings, and did e veryth i ng we could tbink of to 
improve it ,  but all to n o  purpose . We had examined the 
cylinders and steam chest to see that there were no blown 
holes between them , and to bee that there were no blown 
holes between the steam chest and exhaust. We plugged up 
the exhaust ports a n d  fi l l ed the exhaust pi pe with water , 
but found no lcak ; and i n  dr iving out tbe plugs the water 
came away with a rush ,  sbowing that tbere was no stoppage 
i n  tbe pipe. We were now almost at our w its' end,  but to 
make sure the fault was in the enginc, we d isconnected the 
driving wheels, and found, as we had supposed,  tbat the 
fault all lay in  th e  engines, as they would on ly go at a cree p ;  
i n  desperation w e  removed the grease cocks, tried them again , 
and away they went  at full speed, proving that after all the 
fanlt lay in tbe exbaust. 

On disconnecting the pipe we found the stoppage near the 
top, just where it entered tbe funn!'l ; we found we could 
not remove the obstruction until  we cut the pipe, when  at 
last the grand sr;cret was laid bare. The uptake of the boiler 
where the exhaust pipe goes through gets very bot, some· 
times red ; t his h ad anested a portion of th e  grease in  pass­
ing from the cylinders, burning and soldering it hard to the 
pipe ; this going on for twelve years h ad reduced the open­
ing from two in<;hes to little more than a quarter of an inch . 
We need scarcely state that after a few hours' work we had 
our locomotive running as well as ever it did. 

Havelock, Marlborough, N. Z. , 1884. 
.. 4 0 ' ''' 

BROWNLEE & Co. 

Inventors should Work lIke PolitIcians. 

To the Editor of the Scienttfic American : 
The strong arguments you have published concerning the 

matter of the bills before Congress affecting our patent sy s­
tem, should be republished in the form of  a suppl ement, to 
be carefully distributed among our people. As it is, I a� 
certain that the matter will be overlooked by m any persons 
who would be of service at this time in opposing measures 
wbich without oppo,;ition wi l l  soon assume gigantic pro­
portions, to the detriment of inventors and tbe general 
public. I, for onc, will make good use of a large number 
of such supplements, and many people interested iu the sub· 
ject will undoubted ly do the same thing, so that the burden 
w ill not rest too heav ily on it few per'ons. 

Let Congressmen d isguise tbemselves as patent purchas­
ers and approach the records of the Patent Office, wbere the 
ownership of  a patent exists, and they will come away sat is­
fied that a purchaser is sw indled only through his own 
carelessness, just as might be the case in a purchase of real 
estat e without a �em'ch of title. 

Let inventors for once come down t o  the level of politi­
cians and " go to work, " as they call it, and their rights 
will not long be tampered with by Congress. 

R. M. FRYER. 
New York, March 10, 1884. 
[The world moves too fast, and there are too m any new 

tbings each week engaging the attention ,  t() justi fy the re­
publishing of what has before appeared i n  our columns 
touching the proposed destruction of our patent system. 
But w e  can supply the back numbers containing these 
articles to those wisb ing them . -ED .] 

. . . . ..  
A CORRESPONDENT of the Pharm. Zeitung tell s another 

correspondent that benzoic acid and camphor can be made 
into a pill mass by means of powdered soap, 6 parts ; water 
1 pal·t ; and calcined lllagnesial q. s. 

j'eitutifi e �tutrieau. 1 8 1  
The Pon ... Brooks Comet. The Gum ArabIc Supply Cut Oft". 

An interesting account of the appearance of this comet, Gum arabic comes almol t  exclusively fro Ul the Soudan , 
which is believed to be that of 1812, has been communicated and, owing to · the operati ons  of EI Malldi, there have 
by M. Jameson to the French Academy of Sciences. The been no receipts of any consequence for a year past. In  
writer i s  M. Trouvelo t , w l JO observed t il e  comet on Decem- confectionery i t  makes about 30  per cen t of  the best quality 
ber 17 last, at 6 :30 A. M. , Marseille s mean time, with a tele- of gum drops, marshmallow , and juj ube paste, and the 
scope of  156 mil limeters aperture, and an ocular magnify' ing Government eu velope IIIanufactory at Hartford, Con n . ,  is  
eighty·five t imes . Seen uy the naked eye, the comet ap· said to use a ton of  gum arabic weekly . TIle B n n ual sup· 
peared as brigbt as the stellar mass of Hercules, which it ply from the Soudan has heretofore been from 20,000 to 
closely resembled ; on ly at times a vague twinkle indicated 25,000 uags, of 400 to 600 pound s each, and there i s  usually 
tbat it possessed a core or nucleus. Viewed througll the a ,stock held in London about equal to one year's recei pts. 
glass the comet plainly showed a head, coma or bair, and This reserve is  now alJOut exhausted, and the gu m h as ueen 
a tail . The general appearance was that of a long necked stcadily advancing in price from the ordinary figures of S­
pear or grape stone, the  round core being �everal degrees to 10 cents It po::tnd until it now commands from 30 to 50 
brighter than the u ebnlous hair around it, which gradually cents, according to quality. 
tapered off behind into the t.ail. The brightness of the core .. , • • .. 
was estimated by M. Trouvelot as that of a star of sixtb The VatIcan. 

magmtude. Iu shape the core was not quite spherical, but A writer in one of our contemporaries concludes that t h is 
sl ightly elongated in the d irection of the tail. The hair wa� word is o ften used by many w ho do not understand  its i m­
very bright, but as it blended in to  the sky its exact limits port, and he proceeds to exp lain . The term refers to a 
could not be very w ell distinguisbed. At first sight the col lection of buildings on one of the seven h ills of Rome, 
head resembled a nebula with a central nucleus ; but on which covers a space of 1 ,200 feet in length and 1,000 feet 
closer in�pection i t  appeared to be formed of two balves in brea dth. It is built on the spot once occupied by tbe 
turned toward the sun and prolonged to form the tail. The garden of the cruel Nero. It owes its origin to the Bishop 
sides of the tail, which extended opposite to the sun, also of Rome, who, in the early part of the  sixth century, 
scemcd to melt in  the sky. The general d irection of the erected a humb le residence on i t s  s i te. About the year 1160 
comet was S. S. W. and N_ N. E. , the tail pointing in the Pope Eugen ius rebuilt it on a magn ificent scale. Innocen t  
latter line. M .  Thollon bas examined the  spectrum of  the Il. , a few years afterward, gave i t  up as  a lodging to  Peter 
comet at Nice, and found -it to show with remarkable dis- II . .  King of Armgon. In 1305 Cle ment V. , at the instiga­
tinctness the tbree bands also given by the compounds of t ion or the King of France, removed tbe Papal See from 
carbon , He concludes from his observations that tbe gase- Rome to Avignon , when the Vat ican remained i n  a condi­
ous e lement enters largely into the constitution of the body. t ion of obscurity and neglect for more than seven ty years. 
M, Trepied succeeded in observing the spectrum of the corc But soon after the return of tbe Pontifical Court to Rome , 
on the evcning of December 27, and found it as usual a longi- a n  event w hich had been so earnestly prayed for by poor 
tud inal straight continuous band, w ith a notable increasc of -Petrarch , and which finally took place in 1376, the Va tican 
light at  its in tersections w ith the three carbon bands. He was put in to a state of repai r, again cnlargerl , and i t  w a s  
considers it probably due to reflectcd solar l ight, but bas not thenceforward considered as  the regular palace and resi ­
yet seen the Fraun hofer lines observed by Mr. Huggi ns in a dcncc of tbe Popes, w b o  one after the other added frcsh 
pho tographic spectrum of th e  great comet of  1881 .  The bu ildings to i t  and gradually encircled i t  with antiqui t ies, 
brigh tness of the core greatly increased from December 15 to stat,ues, pictures, and books, until i t  became the richest de· 

25, but appears to be fi xed now. The tai l ,  too, which de- pository in tbe world. 
vel oped rapid ly du ring tbe latter days of December, is  now The l ibrary of the Vatican was commenced 1, 400 years 
of constant length. ago. It contains 40, 000 M SS. , among which are some of 

• f . ,  .. 
Bright' s Disease. 

Referring to what was printed on this subject in the SCI­

ENTIFIC AMERICAN of February 16 ,  Dr. Alex. De Borra, of 
Crystal Springs,  N. Y. ,  writes that, after years of pract ical 
test of the milk d i et for Bright's d i sease, h� has a long l ist  of 
cases in which he h as made perfect c ures. Great care is 
takcn to get absolutely pure skimmed milk, from heal tby and 
well fed cows ,  and no otber food of any kind is given after 
the pat i'en t can bear five p i n ts of milk a day. Up to this 
point ,  and unti l the stomacb is able to take care of so much, 
is found to be the most t rying period in th is treatment, but 
no other medicine is given, and hand and hair-glove rubbing 
is daily ad ministered. 

Another correspondent takes exception to tbe claim marle, 
that no drug of any therapeutic value in that disease bas yet 
been discovered. In support of his assertion he sends us a 
recipe which he claims has effected a cure in Bright's disease, 
as well as in dropsy, i n  every case i n  which it has been tried 
during the last fifteen ycars . He recommends tbe drinking 
of an infusion of  tire dry pods of the common white soup 
bean or corn bean . When the latter cannot be read ily ob· 
tained the pods of the " snap short " bean will answer, and 
even tbe Lima beam, though tbe latter is  of inferior strength. 
Thc recipe is as follows:  " Take a douule handful of  the 
pods to thrce quarts of water ; boil  slowly for three hours 
until i t  is reduced to three pin ts. Use no d ri n k  of any 
kind but this , the patient drinking as much as he conve­
niently can ; it IIIay ue taken either hot or cold."  

A cetate or Soda Car Heaters. 

A new method of warm ing street cars has bcen on t rial 
for �everal wp,eks on the De Kalb Avenue l ine in. Brooklyn. 
About seventy cars have been fitted up with tbe appl iance, 
wbich is a very si mple one and does not e llcroach on the 
seating room f()r passengers. 'l'wo pipes run under the seats 
on eacb side, charged with a compoRi tion of acetate of soda, 
which at each trip is heated by a jet of steam sent th rough 
from a stationary boiler  at the stable. The compound be­
ing heated is d issolvcd into l iquid, and upon cooling throws  
out  into thc  car the heat stored i n  i t .  This heat is pleasant 
and moist, and, witbout being i ntense ennugh to be disa· 
greeable ,  is sufficiently strong for passengers to cnjoy with 
ordinary out of door wraps, the temperature by actual re­
cord being maintained at 40 degrees higher tban that out­
side the car. Thus, if the thermometer is down to 20 de­
grees above zero, tbe average temperature of the cars is kept 
at 60 degrees above. 

.. 4 0 ' " 
A WRITER in tbe London Garden says he has discovered 

that grape vines in houses do better under rough rolled 
g lass thall under clear glass . Tbe two most striking th ings 
be observed were the good' quality of the frui t .  and espe­
cially its color, and the heal th of the foliage of the v i nes. 
w hich was less affccted by red spiders thun any he h ad ever 
known before. The green state of the foliage before and 
aftcr the fruit was ripe he attri buted solely to the subdued 
rays of the sun upon the leaves through the rough p late 
glass, wb ich obviated the n ecessity of giving air, thus trying 
the leaves less than they would be Qtherwise. 

Pliny, St. Thomas, St. Charles of Borromeo, and many 
Hebrew, Syrian , Arabian, and Armenian Bibles. The 
whole of the immell se bui l dings composing the  Vatican are 
fil led with statues found beneath the ruins of ancient Rome, 
w ith paintings by the masters, and with curious medals and 
antiquities of almost every description. Wben  it is known 
that tbere have been exhumed more than 70, 000 statues 
from the rnined temples and palaccs of Romp" the reader 
can form some idea of the richness of the Vatican. It wi l l  
ever be he ld  in  veneration by the student, the  artist, and the 
scbolar. Raphael and M ichael Angelo are enthroned there, 
imd tbeir throne will be as enduring as tbe love of beauty 
and genius in the hearts of their worsh ippers. 

. t . ,  .. 
Gas Leakages. 

An indicator of gas leakages has been constructed by 
Mons. C.  V. Jhan, and is described in the Revue lndustrielle. 
The apparatus consists of a vessel (')f porous earthenware, 
s uch as the porons cell of a galvanic battery, set upside 
down, and closed by a perforated India rubber stopper. 
Thro ugh the hole in the stopper, the inside of the vessel is 
connected w ith a pressure gauge contain ing a l ittle colored 
water. The vessel can be exposed to tbe air of an apart­
ment wherc a leak of gas is suspected ; or a sample of the  
a i r  may be contaiued in  a bell glass in verted over  the  porous 
cell. Tbe diffusion of gas through the earthenware raises 
the level of tbe water in the pressure gauge ; and when the 
latter i s  properly graduated and proportioned to the capa­

city of tbe cell, exact and del icate indications may be ob­
tained in a sim p le manner. This species of d iffusiometer 
is so sensit i ve that when an Argnnd burner is gradually 
turned down until it is cxtinguisbed, the instrumellL , if held 
above the bnrner, will show a cons iderab le rise of t he  water 
in four or five seconds. If h eld over an ordinary burner, 
turned on  j ust sufficicntly to be ign ited, tbe l iquid rises 
very ranidly. When the instrumcnt is graduated in 
mil l imeters, a volume of one-half per cent of gas in a room 
may be d ist inguished by it. An example is  afforded by a 
case of sickness, wh ich,  in the opinion of the med ical at ­
tendant , was due to gas po ison in g. SOllle doubt arose on 
thc point, because gas was not la id 0n to the house. The 
diffusiometer was brough t into requ isition , and showed the 
presence of gas, the source of which was afterward found 
in a broken mai n 3 meters distant from the house. A modi­
fication of the saUle instrument is made, whereby the sensi­

tive portion is adap ted for permanent exposure in any place 
difficult of access-snch as thc cei l ing of a theater or public 
buildi ng, where gas migh t be expected to collect ; tbe indi­
cating portion being fixed anywhere within view . 

4 4 . ' -­
BUud l)ess of C ongressmen. 

" Tbieves can be d�al t with withont robbing the i n ventor 
or punishing the puuJi'c," s ays a Ph i ladelphia correspond­
ent, in concluding a letter protesting against tbe bl indness 
of Congressmen in refusing to see tbe true pos i t ion of pat· 

entees before the law. Attention is also cal l1'd to the fact 
that foreign governments have of late becn hasten ing to 
encourage inventors by enacting patent laws mainly 
modeled after tbe United States system, even Spain sraut· 
ing patents for twenty years. 
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A Triangular Rule. 
It is not an easy matter to lay out a straight line-or 

rather two parallel lines-on a shaft in the exact line of its 
center by an ordinary straight · edge or rule. There is no 
means of knowing  that the rule is held exactly in l ine, and 
the marks for a keyway, for instance, may be parallel with 
each otber but diagonal relative to the longitu dinal center of 
the shaft. A simple straigb t·edge lI l ay be made by any 
machinist baving access to a planer, tbat will insure exact­
ne�s without extraord inary care. Take a piece of inch 
square bar steel ten inches long, anneal it, put it 00 the 
planer anel p lane two adjacent sides, and then plane away 
the two other adjacent sides, thus leaving it of triangular 
or L section, the sides perhaps three·sixteenths of an i nch 
thick, or a quarter of an inch thick, beveled on the inside 
so that the edges will be thinned down to one-sixteentb of 
an inch. 

If this method of producing an angular shell by the wast­
ing of most of the block of steel appears unnecessary, a 
piece of plate steel three-eighths of an i nch thick, two inches 
wide, and ten inches long may be bent to the angle, the 
corner being upset so as to get a perfeclly square corner in  
finishing. It is ev ident that such a tool would be very con­
venient in  laying out lines on  shafts and other cylindrical 
bodies ,  and also on the inside of bored holes. Of course, 
two 0 1'  three vary ing sizes of the tool would be desirable .  

A modification of this tool may be made for leveling pur­
poses, as the leveling of shafting, tbe testing of the parr.l1el­
ism of shaft and crank pin on steam engines, and for simi­
lar purposes. In t his adaptation the tool is simply a block, 
say two and a half incbes 01' th ree incbes square, and six, 
seven, or tfn inchel'l long, with perfect planed sides and a 
V planed out of one side so deep as to have a bearing only 
on its edges or inside w ben placed on a shaft of any size 
from one and a hal f to six or more inches. With th is tool ,  
having an ordinary spiri t  level laid on i ts top, t,hE're i s  no 
difficulty i n  l eveling, and n o  danger of having the spirit 
level mislead by n ot beari ng exactly on the center of the 
shaft. This recessed V block need not be of steel ; ordinary 
cast iron is good enough, only it mllst be planed and fini�hed 
true on the V-recessed face and the opposite face-the top. 

.. . . , .. 
Water In Bollers. 

The danger of al lowing water to assume the spheroidal 
condition in steam boilers is  generally recognized ; and M. 
Melsens has investigated the causes w hich conduce to this 
state. He has found that when tbe shell of a boiler ill 
roughened with many points, water boils at the same tem­
perature as that which in a perfectly smooth boiler will pro­
duce the spheroidal condition. The demonstration of this 
fact has been shown by tbe following arrangemen t :  A dish 
represent ing the bottom of a boiler is divided into two 
equal parts, one of wbich is 
made pprfectly smooth , while 
the other is covered with lit­
tle pointed metallic cones, 
soldered to the plate. The 
dish is raised to a uniformly 
high tem perature by a gas fur­
nace, and then a quantity of 
water is poured simultane· 
ously in to both com part­
me'nts, rising high enough to 
just cover the points of the 
cones. In the smooth com· 
partment the water will pass 
into the spheroidal  condition 
and n ot enter into ebullition ; 
in the other, the ebul lition 
will be lively so soon as the 
water covers the points of 

. the cones. '1'he same phe­
nomenon occurs when tbe 
water has, by long boil ing, 
been previously purged of its 
contained ail'. It remains to 
be proved whether this ex­
perimental fact call be util· 
ized in the construction of 
boilers, in order to suppress 
or diminish the disasters aris­
ing from overheating. 

. . .  
What will H orst a Gun. 

Ititutifi t �tuttitIU. 
AlfOTRER CURIOUS CASE OF FREEZING. 

The curious and beautiful case of freezing which was 
illustrated in the SCIENTIFIC AMERICAN a few weeks ago has 
called forth a number of letters from our correspondents, aud 
one gen tleman, Mr. Koerner, of Wisconsin, has forwarded to 
us a photograph which we present  in the accompanying 
engravmg. In the letter which came with the photo he said : 
" The bottle contained a solution of photosulphate of iron. 
1 fi l tered the liquid  until the bottle was quite full, and the 

STEM OF ICE AT FILTRATION. 

next morning, to my suprise, I found it in the condition 
shown. The white line connecting the filter with the bot­
tom of the funnel is a solid piece of ice and has the coarse 
shape of rock candy. Everyth ing is solidly connect.ed, 
though the ice does not rest on the side of the funnel ,  but in 
one solid stick running up and holding the filter in p lace. " 
The filter of course is one of the ordinary paper filters com­
monly used iu laboratories ; this unexpected termination of 
Mr. Koel'Der's filtering operation affords a very pretty illus­
tration of the wonderfully expansive power of ice. 

.. . .  , .  
OIL ON TROUBLED WATERS. 

Thomas Stapleton's transl ation of Bede's " Historia Eccle· 
siastica" was published in 1565. Bede was born 672 A. D. , 
and died 735 A.D. In one portion .M his work he states 
that when a certain priest was sent into Kent to fetch King 
Edwine's daughter to be. married to.King Oswin, he so ap­
pointed his journey as to return with the lady by.wate�. Upon 

[MARCH 22,  1 884. 
peared, the ship passed on wi th a most prosperous viage. " 
Here it will be noted the oil not only calmed the sea, but 
changed tbe weather and hrought Ollt the sun. 

Various other instances are reported in which the saving 
of ships was believed to be directly due to the diminished 
force of the waves ,cansed by pouring oil in the sea. 

On October 8, 1880, a three ton boat sailed from Monte­
video for Naples, tbe voyage I;leing undertaken, not in a 
foodhardy spirit. bll t to test the value of a little oil on rough 
water. The olive oil used was inclosed in small bottle­
shaped hags each containing about llalf a gallon. When it 
became necessary to lie to in a gale, a large bag was attach­
ed to tbe bow of the boat and thrown overboard. This 
served as a floating anchor, or drag, and kept the boat's head 
to the wind. Two small bags w ere then turown over, one 
fore and one aft. Each bag had a small hole through which 
the oil slowly escaped. Although the oil did not reduce tbe 
size of the waves, i t  was clai med to render tbem compara­
tively harm less by preventing them entirely from break ing. 

On February 4 last, the ship Jan Mayen left Dundee for 
St. Johns. She met a heavy storm that smashed the b inna ·  
cle, carried 'away the  compasses and part of  the bul  warks, 
and finally threw her on her beam ends. As a last resort 'to 
save his ship, the captain tried the oil experiment. Tbree 
bags were filled w i th oakum saturated with: oil ; one bag was 
bung over the weatber how, another amidships, and a tbird 
on the quarter. IIi a short time the sea ceased to break over 
the ship, which soon righted. The oil lasted until the next 
morning, when th e sea had considerably calmed down. 

On January 26, the ship Lauderdale, froUl Junin to Ham­
burg, was s truck by a heavy sea and soon began to make 
water. The next morning the captain of the Medea low­
ered a boat to go to her assistance, but it. was capsized and 
all on board lost. If the boat had got only a l ittle nearer 
the Lauderdale she would have been in  smooth water, as on 
board the latter vessel they were pouring oil  into tbe  sea 
through a pipe in the fOl ecastle, and this had a wonder­
ful effect on the water all around. In view of tbis 
statement, the fact that a boat should be lost when oil 
was actually running into the sea from the forecastle of the 
ship l ooks rather bad for the oil theory. During the follo w­
ing morning the crew of the rl isabled vessel left i n  their own 
boat and got on board the Medea. Three trips were made 
in the boat, which was supplied with a can contai n ing about 
five gallons of oil , from w h ich a stream about the thickness 
of a pencil was allowed to flow into the water, and the result 
was that the sea was calm and no water broke on board. 

The accompanying engravin g  represents Folkstone Har­
bor, England, wbere a method of putting the oil u pon the 
water w ben needed has been recently effected. From e�ch 
side of the South-Eastern Railway Company's pier had 
been laid under water several hundred feet of lead pipe 

about one and one-quarter 

Some strangely twisted 
pieces of gun barrels exhibit, 
in a most interest ing fashion, 
says the Philadel phia Times, 
the vagaries of overtasked 
gun barrels. The specimens 
are parts of some guns  burst 
by Capt. Heath, of that ci ty, 
during some protracted expe­
riments w ith various wea­
pons. Five of the barrels 
were burst  because a ball was 

EXPERIMENT WITH OIL ON TROUBLED WATERS. 

inches in diameter. The pipe 
is furnished with a series of 
upright branches eighteen 
inches high at in tervals of 
about one hundred feet, each 
branch terminating in a valve 
and a brass rose like that of 
a watering pot. The lead 
pipe is  connected at its shore 
end with a force pump placed 
on the pier. By means  of 
the force pump oil is driven 
through the pipe aud out of 
the small perforations in the 
roses under water. On Janu­
ary 29, 18tl4, the plan was 
tested,  about one hundred 
gal lons of oil being pum ped 
through the pipes. Soou 
there was a wide stretch of 
roll ing sea, only at the edges 
of which the waves broke, and 
in the ceuter of which a l i fe 
boat rode easily. Seal oil 
was used. A second experi· 
ment was made at the same 
time, consi8ting of firing shells 
filled with oil, which, when 
the shells burst, spread itself 
over the water. The  �hells 
were simply oil fla�k�, ench 
heiug provided with a fuse so 
timed as to bu rst w hen  re· 
quired. Our e n g  r a v i n /!;  . 
which is from some Engl i � b  
pictures taken on th e spot, 
purports to represent t he con­
dition of the water both be­
fore and after the application 
of the oil. On one side we 
behold the sea lashing itself 
into a fury wherein no small 

" stuck " near the muzzle in each case, two gave way because 
ahout four inches of snow was put in the muzzle, two were 
hurst by reason of baving some wet sand at the muzzle, and 
three were rupturen by mud at the muzzle. Sportsmen 
often iCOOp up a little mud or sand uDconsciously, bang 
away at game, and are then astonished to find the gun with 
a ragged and shortened barrel. 

boat could li ve. On the other 
beseeching the prayers of the bishops he was given a pot of side is seen the appearance of  the same water after a little 
oil, told that he would meet a tempest and contrary wind, oil has been discbarged thereon. All is calm and peaceful, 
and tbat he was then to cast the oil into the sea. All hap- and the boat is observed to be gl iding, as it were, over a 
pened as the bishop'had foretold, and " in this distresse the surface as smooth as a lake in a summer day. This is fully 
priest at the length remembering the bishop's wordes, toke equal to tbe statement above made by Bishop Bede more 
the oyle pot, and did caste of the oyle into the sea, which than a thousand years ago, and so far as the oil virtue is 
being done • • • the sea calmed, the bright sonne ap- concerned, one story is about as true as the other. 
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THE TWELVE THREAD PLUME BIRD. 

This beautiful bird (Epimachu8 albus) was first brought 
i nto notice through the investigations of Rosenberg. It 
greatly resem bles a bird of paradise, and m ight easily be 
mistaken for one. Its length is thirty-two centimeters, the 
wings sixteen,  and the tail eigb t centimeters in length. 

Arou nd the neck is a collar, and there is a long cluster of 
feathers on the breast. The velvet· like feathers of the head, 
neck, and breast are black, changing into green and violet ; 
the elongated feathers on tbe side of the brea.st are emerald 
green . The wings and tail are a beautiful violet color. 
The most remarkable feathers are the long, silken plumes at 
the side, the longest of which reach over the tail ; six of the 
lower ones on each side are furnished with long, thread-like 
prolongations, about as large as a horse hail', wbich are 
golde l l  yellow at the root, and the remainder brown. The 
eye is scariet, the bill black, and the foot yellow. 

In the female the u nder part of the  neck, upper part of 
the back, and velvet-like feathers of the head are bright pur­
ple, the under part of the back, the wings, and the tail rusty 
brown .  The Whole  under  side i s  grayish while, or bright 
yellow brown ground, wi th smal l black diagonal stripes. 
The young birds resemble the female ; as they grow older 
the neck becomes gray, at the next moulting they become 
ypllow on the under side, a n d  the clusters of feathers at t h e  
s ides make their appearance ; after the third moul ting the 
elongated threads, wh ich were straight, are curved outward . 

Rosenberg says that a large number of mutilated skins of 
these birds are carried every year to Mangkassar and Ten­
nate, but not a single collection in  Europe has a perfect 
specimen. Until now all descriptions  
and pictures have been incomplete and 
i ncorrect. 

During Rosenberg's stay on tbe island 
o f  Salwati, in the month of August, 
1 860, he was so fortunate as to obtain 
six of (Lese incomparably beautiful 
birds. 

They live in small troops or families. 
They are natives of New Guinea and 
the island of  Salwati. They prefer 
mountainous regions. In the crops of  
the  dead birds Rosenberg found fruit 
mixed witb the remai n s  of insects. 

At the brooding time the bird erects 
the feathers forming the collar, and 
opens the elongated side feathers into a 
beautiful fan shape. 

According to Wallace, these birds 
visit trees in bloom, especially the sago 
pal m and plantain ,  i n  order to suck the 
nectar from the tlowers. They rarely 
stay but a moment upon one tree ; their 
large feet enable them to cl imb quickly 
around among tbe blossoms ; then they 
fly with great rapidity to another tree. 

Wallace asserts that the dead birds 
that he examined had a brown juice in 
their crops, resembl ing the nectar of 
flowers. An imprisoned bird of this 
kind ate eagerly wotll s  and melons. 

Nothing is known about their nest 
0:' eggs.- J!'rom Brehm's Animal Life. 

... . ,' . 
Curious Facts about Snails. 

In a native state, snails generally live 
about two yearR, though they often go 
on living for m uch longer periods. 
Every autumn , as the cold weather 
comes on, tbey gl"Ow torpid , and retire 
to a hole in the ground or in the rocks, 
where tbey Libernate just like bears or 
dormice. In the h ibernating coiJdition 
they sleep very profoundly,only breath-
ing to u very slight extent, while the action of the heart is 
all but entirely su spended. 

Snails will sleep away whole years together without dyi ng 
when in tbe ir  torpid condition. A wri ter  in the Gentleman's 
Magazine mentions a case in which two garden snails re­
mainer! al i ve, fastened by their own mucus to a wall, with no 
foor! or drink for thirty-two months  at a stretch ; and an in­
stance has been recorded where a desert snail from Egypt 
passed four years under similar circumstances, gummed to 
a card in tbe Brit ish Museum. Even during their most 
wakeful periods snai ls  breathe in a very slow and leisurely 
fashion. If you watch a garden snail for a few minutes, as 
he walks deliberately along the top of a brick wall, you will 
see him every now and then lazily open and shut a sort o f  
bole or gap o n  his right side, which gives h i m  a queer, yawn­
ing appearance. 

This hole is really the mouth of his lung 01" pul monary 
chamber-about as sim ple a form of breathing apparatus as 
any to be found in the whole circuit of the animal kingdom. 
It consists merely of a sac or hollow in his body, with a 
mouth that can he irregularly opened and closed at pleasure, 
but witbout any mechani sm for respi ration, that is to say, 
for inhaling fresh air and expelling the superfluous carbonic 
acid. The veins are merely disposed around the walls of the 
pulmonary chamber, and wbenever the animal opens the 
little gaping mouth a fresh stock of the pure outer atmo­
sphere is taken in, exactly in the same way as w hen we air 
a room by opening a window. The snail then keeps this air 
inclosed in his simple lung till his blood has absorbedJ all 
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the available oxygen and replaced it by carbonic acid, after 
which he once more opens the mouth and allows the air a 
second time to renew itself by mere atmospberic diffusion. 
The effect is just the same aR if we ourselves were merely to 
open our mouths every three minutes or so, and let the air 
get in of i tself, without breatuing in auy way. Of course 
such a rudimentary type of respiration is only possible in a 
very inactive and sluggish animal. Active creatures require 
much more oxygen to keep the internal fires burtling bright­
ly, and the engine working up to full vi tal speed. Garden 
snails crawl by means of successive expansions and contrac· 
tions in the broad muscular under surface of the body, tech­
nically described as the foot. 

As the snail walks, he keeps pushing out in frpnt of h im 
four curious retractile feelers or ten tacles, commonly called 
his horns. Two of  these horns are long, and two short, tue 
longer pair heing the u pper ones. Both can be w ithdrawn 
by being turned inside out, l ike the "finger of a glove that is 
pulled off backward. At the end of tile long pair o f  tenta· 
cles .are two small black spots, the eyes, which are very rudi­
mentary in tbe garden snail, and apparen tly only possess the 
power of dis tinguishing l ight from darkness, without any 
disti nct  vision for shapes or colors. This is a very i n t erest­
ing fact from the evolutionary point of view, as the b ighest 
marine shell fish belonging to the same group, such as the 
strombs or wing wuelks, have i n  tbe same position well de­
veloped eyes, a� perfect as those of many fishes, w i lh  a full 
complement of retina, crystaHine lens, .aqueous humor, and 
vitreous humor, exactly as in the human eye. The regular 
gradation and similarity of  position ' show that these marine 
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carnivorous snails have developer! a t rue and h ighly evolved 
organ of sight out of the tiny black pigment  specks of the 
common creepi ng univalves, and the process is no doubt 
largely connected w i th their extremely active habits, and 
their singular power of jumping through the water by suc­
cess ive bounds or leaps. 

It has long been noticed that the eye i s  always most h ighly 
developed in t he  most locomotive animaI's, and almost or 
com pletely wan ting in the most seelen tary. The converse 
side of this principle is well exemplified in the oyster, the 
young fry of which, el ut'ing their early locomotive s t age, have 
a pair of distinct black eyes to guide them in choosing their 
future home ; but as soon as tbey sett le down for life 
un some ledge or bank in complete lar.iness, the eyes die 
away.  and the animal passes the rest of its existence in com­
plete and conten ted bli ndness. The eye stalks and eyes of 
snails possess tbe faculty of reproduction, after accidental 
injury, so common among the lower animals. If the ten­
tacles are cut off with a pair of scissors, they will grow again 
in about a fortnight. This h abit of reproduction seems to 

depend, as Mr. Herbert Spencer has pointed out, on the same 
principle as that which governs growth and development. 
The entire ani mal shape is the one w bich satisfies the natural 
p(llarities of the uni ts which compose it ; like a broken crys­
tal. the animal tends to restore its own original and normal 
form by the inherent physical attributes of the parts which 
go to make it up. As the snail walks about he keeps pushing 
forward and withdrawing his horns, in proportion as he 
finds his way eleal' before him or otherwise. The manner 

in which he does so shows at once that Ile depends almost as 
mnch on touch a8 on sight to guide his slow "and tentative 
movements. He can, Lowever, hear a little, for he has a 
sort of rude ear, with a tiny calcareous pebble 01' otolith , 
suspended in it, near the base of the tentacles. He can 
smell, too, and there is no doubt that by smell mainly he is 
attracted toward the particular food-stuffs that please h i s  
veget arian palate. 

All snails are hermaphrodite, that is to say, each individ­
ual is at once male and female, but they pair together like 
ordiuary sexual animals. One tropical Brazilian snail lays 
an egg as big as a pigeon's,  covered externally with a hard 
calcareous shell . The garden snail, in his younger days- is 
mostly devoured hy thrushes and blackbirds. He has com­
paratively few other enemies" exr.ept toads, w b o  eat h i m  
freely, and hedgehogs, who are n ot averse t o  h im while h is 
shell is still soft and easily crushed by tbe small teeth of his 
nocturnal aggressor. The smaller ki nd of snails are less pro­
tected, and are much more largely eaten both by hirds and 
by tue lesser quadrupeds. Even the glow worm is a great 
snail eatH, living as a rule off t.his kind of food alone. The 
big Roman snai l ,  on the other hand, has too stout a shell in 
h is  adult state for almost any ord inary hiI'd or mammal to 
masticate readily ,  still he falls a victim, i n  Southern Europe 
at l east, to tbe  culinary tastes of man h imsel f ;  for the escar­
got is a favorite dish with French chefs, and in the market 
place at Toulou&e large basketfuls are exposed for sale every 
day. They are d ressed with melted butter in the Paris res­
taurants, and should be tasted by every amateur of n ovel. 
tie� in cookery. The Roman snail bas even, in  Southern 

Europe, a m edicinal value. French 
doctors prescribe Bi1'OP d' escargots lar!!e­
ly for pulmonary complaints. and the 
mucus i s  supposed to be an excel l e tl t  
substitute for cod liver oil. 

An Outfit Cor Salmon Fish ing. 

• .  Old Izaak," o f  the American Ang­
ler, havi ng  received an invitation to 
join a party salmon fishing next sum­
mer, and not being able to buy a whole 
outfit, commenced by making his own 
flies. He had been out of practice for 
a year or two, but after complttely 
spoiling a dozen got bis  hand in and sue. 
ceeded tolerably well : though the flies 
he made were not as beautifully and ar­
t i stically tied as those offered for sale, 
they were made sufficien t ly strong, and 
could not be pulled or stlapped off. 
This part of the outfit was therefore the 
l east expensive. Our old angler wanted 
to be provided with first-class tools to 
work with, and could not alford to buy 
what was needed. 

He had a Newport split bamboo bass 
rod, which i t  was tbought might an­
swer as a foundation for a salmon rod. 
This rod he .had put togetber himself, 
having procured the ferrules, mount· 
ings, and the bamboo strips from a 
dealer ; he also had an extra long and 
stout bamboo t ip, and sent the rod with 
the tip to the dealer, reques ti ng him to 
make an e-.rtra joint same length as 
the tip. It came back, not a pe.rfect 
salmon rod, but such as he could cast :t 
long line with,  and handling it feel 
a confidence of killing any fish he might 
be fortunate enough to hook. 

Being well fixed for rods and reels, 
he. wen t O il  completing the outfit. 
•. A lid now," he says, " comes the ex­
pensive part. Tile l i ne  cost ten dol· 

lars ; the gaff, four ; the wading pan taloons, fifteen ; the gut 
l eaders-ah ! those expensive li ttle traps I have only com­
menced witb .  I got samples from several dealers, costing 
from seventy-live cents (worthless affairs) to the nine foot 
single gut, for which I paid t wo dollars each. They are 
warranted to stand a test of seven pounds strain. One hank 
of salmon gut cost four dollars ; one dozen of sample flies, 
six varieties, cost seven dollars ; head net and mosqu ito har, 
three dollars ; rubber blanket , four dollars ; and heavy blue 
blanket, six dollars. 

" Now, tbere are a number of knickknacks y�t to be secur­
ed ; but this will suffice to gi ve tbe angler some idea of the 
cost of a salmon out fi t  of very moderate and economical pro­
portions. But if you wish to dance a hornpipe in a rapid river 
with a long, heavy rod held aloft, with the butt resting against 
your stomacll, and a fi fteen or twenty pound salmon danc­
ing Juba and jumping Jim Crow at the end of  your l ine,  
while the perspiration rolls down your face in streams, and 
mosquitoes and black flies are play ing their d i stresses to 
you, and you think it .. fine fun and glorious sport, j ust do it  
l ike a man, and nevei: mind the cost, provided you bring 
the fish to gaff. Truly; getting your tackle and traps ready, 
and the anticipations, are not the least enjoyments of tbe 
angler, and the great consolat ion is giveR, even to the gru m­
bler, that once outfitted , you have never agai n (provided 
you know how to care for tackle) such an expense to un­
dergo. Life is short, ann we have but one life ; the angler is 
t l o e  true philosopher, and gets all the good out of life he can ; 
because he more tban any other knows how to do it. " 
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Sulphuric Acid. 
As we all know, this acid is one of the most commonly 

used for techn ical purposes ; it also forms an important part 
in the chemical department as used in dye houses, p rint  

works, and  the manufacture o f  dyes . The large and con­
stantly increasing consumption renders it necessary that, at 
least for many purposes, it shonld be of a comparatively 

pn re nature . Ingredients which happen to be found i n  
su lplmric acid , during the process of manufacturing, may 
not be of any consequence for some purposes, but will for 
otbers. In the dye house and color-m ixing room it is re­

qnired that the acid nsed should be of some degree of 
purity. It should not con tain any arsenic, su b-nitric or 

sulphurous acid , nor any chlorin e ;  which ingre dients may, 
more or less, act injuriously on the colors. 

For the preparation of indigo paste we require, without 
doubt, a product which should be entirely free from the 
above ingred ien ts ; and although manufacturers may wish 
to deal fairly with tbe consumer in every way, it may some­
times happen thflt one or more of the above impurities are 
found in it. Without special test they cannot be detected , 
and it is only found when color and dye are injured by it ; 
that, is ,  when it is too late. It is, therefore, advisable to 
al ways test purchases of sulphnric acid for thei r  purity , and 
get con vi nced tbat it is in such a condition that it will not 
injure the product to be made . A simple test is for this 
purpose of great ad-rantage , and the following method will 
be of some use in places where no chemist in employed : 

A small portion of  the sulphu ric acid is evaporated on a 
platin u m sheet, which is subsequently brought to a red 
heat. Good sul phuric acid should not  leave any resi due ; if 
there is any, it is generally sulphate of potash,  or soda, 01' 
even lead . These are derived from the manufacture, and 
cannot be classed among adulterations. We may say here 
that on account of the cheapness of the sulphuric acid it 
never is wi llfully adulterated , but may contain mallY foreign 
ingred ients. 

A li t t le sul phuric acid is di luted w ith water and a few 
drops of concen trated muriatic acid added ; if the solu tion , 
which was c lear before, becomes milky, it ind icates the 
presence of lead , which can be more safely identified by 
lett ing a current of sul phureted hydrogen gas pass through 
the l iquor. If  lead i s  found in sulphuric acid, it  will be a 
means of troub le in darkening and injuring delicate shades 
of any color. 

Another ingredient which is often found in sulphuric aci d , 
part icularly such products as are made from pyrites, i s  
arsen ic . For the manufacture o f  indigo paste, which re­
quires much sulphuric acid, it is especially required that the 
acid be en ti rely frlle from arsenic, and also nitrous acid and 
sub-nit ric acid. Arsenic is detected by t he so-called Marsh 
test. If mixed with water and granulated zinc, hydrogen 
gas is l iberated , which should not contain any trace of 
arsenic .  The hydrogen gas is ignited , and the flame allowed 
to strike a cool porcelain plate, on w hich, if arsen i c  is pres­
ent, metallic arsen ic is deposited . 

Sub-nitric or nitric add may be detected by throw ing a 
small piece of cop peras in the questionable acid ; if it shows 
a brown coloration  where it touches the liquid, the presence 
of the above impurit ies is indicated. 

Chlori n e  or muriatic acid , also injurious for many pur­
poses, is detected by adding a few drops of nitrate of silver 
in to the di luted sulphuric acid ; a precip itate or a milky 
appearance of the mixture shows the presence of chlorine or 
muriatic acid. 

Sub-nitric acid , derived froUl. the manufacture, is shown 
lly add ing iodide  of potash and starch mixture to the sul­
phuric acid ; a b l ue coloration shows sub-nitric acid.-Oil 
and Oolorman's Journal. 

.. 4 . I .  
Ked Sunsets and Precipitation. 

The readers of the scien t ific journals have no doubt ob­
served t hat the prevai l in g  explanation for the red sunsets 
and coloi'ed sky, duri ng  the past fe w months , is that of 
chromatic d iffusion of l ight by volcanic ash particles. 
There are some apparent incon gru ities as pointed out lly 
Prof. Proctor and others, but we  believe that the establi shed 

physical l r,ws w ill per m it a sati sfactory solution to the 
phenomeUt\, assu m i ng  volcanic matter as the cause . 

The object of this article is to n otice what seems to the 
writer as .a probable connection between the conspicuous 
sunset colors and the excessive cloudiness and p recipi tation 
Juring tbe last month or six weeks . Let us ampl i fy the 
" ash theory " somewhat, and briefly mention the more im­
pOltant poin ts to serve as a basis for our secondary crmsider­
ations. Matter ejected from volcanoes of such proportions 

flS the recent eruption assumed must become fi nely divided, 
in much the same man ner as water is reduced to spray in 
being d iscbarged with great force from a nozzle. When 
tbus discharged into the atmosphere it  will obey, approxi­
mately at least, the laws of detritus i n  water ;  it  will be 
transported proportionately to sixth power of the velocity 
of air currents, and it will  tend to become stratified , the 
larger particles forming the lower, and the finer particles 
the higher, strata. 

With this d istribu tion of particles varying in fineness 
from those capable of taking up and d iffusin g  the red rays 
to those capable of diffusing the other respective parts of 
the spectrum, it is easily seen that the observed phenomena 
would result. Thus, during the middle of a clear day on 
looking toward the sun w e  see a white or yellowish diffused 
light, resulting from the nearly equal intensi ty of the differ­
ent parts of the spectrum ; but at sunrise or SUllset, as the 
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sunlight comes more obliquely to the observer, tbe red an� 1 Illum.lnated Bodies in Dusty Air. 

orange colors predomiuate . On looking into the higher In 1870 Dr. John Tyndall described the remarkable dark-
s trata we observe the green,  and near the merid ian, or to the plane or dust-free space which rises from a hot body in illu­
part of the heavens opposite the rising or setting sun, even minated and dusty air, and gave two explanation s of it. 
the rich violet . Olher explauatio��'li <riven I:jy Dr. Frankland , Lord 

With regard to precipitation , we must recognize M ��.�---.- :overing that a cold body 
Aitkin's discovery and theory, v iz .  : that clouds and oth, tA :;::. n rofessor O. J. Lodge and 
forms of precipi tation (,CCUl' by virtue of the sol id particl( Society on February 16, 
of matter suspended in the atmosphere serving as nuclei upo f experiments made by 
wh ich the aqueous vapor is condensed. The supply of thi �ting all tbese exp lana-
solid ma lter in t he aggregate is nearly uniform , but if a: e dark plane in question 
excess occurs from any canse we should expect a larger pre !ongation of a well de-
cipitation for the Rame hygroscopic state of the atmosph ere surrounding the body ; 
TlJis conclusion, we believe, has been verified during the pas u iri ng explanation , the 
two months in meteorological observations. It might b{ [ portions  of this coat 
argued that the cloudiness and rain h ave not been evenl) _ _ _ ... " ,dyer is foun d to increase 
distributed, as wou ld be expected if caused by the sett l ing WHn ttJe temperature of the body, becoming very thick at a 
of the ash particles. But in what has been said no regard t emperature of, say, 1GO° Ce r. t . , but is very narrow for tem­
i s  taken of the various causes for an unequal distribution of peratures only a fe w  degrees above the ai r. The authors 
the matter and the common conditions govern ing storms. have found the coat on bodies of various sorts and sizes, 
We should expect weather records to show the greater pre- such as mica plates, pieces of copper, zinc, carbon, selen ite, 
cipitation in regionR where tbe sky. colors have been most potash, silver, cbalk, and paper. These bodies we re exam­
conspicuons . The wri ter has no data for verifying this, ined lly inclosing them in a box filled with smoke of tobacco 
however. or ammonic chloride, the latter when a decidedly volatile 

The above is ad vanced rather as a suggestion than as an smoke was desired . Magnesic oxide smoke was used when 
exposition, with a hope tha t  it may stimulate a more ex- a non-volatile and incombustible smoke was required . The 
haustive study of this connection, if such connection there beam of an electric lan tern was projected on the body. 
is. W. H. HOWARD. Professor Lodge also succeeded in obtaining the dark layer 

• • • � .. from the snrface of an iron wire in water t inged with rouge. 
Fresh Paint. Glass gives a clear but th in coat ; rock salt a wide one. Tbe 

The current  belief among householders that the smell of cause suggested by the experimenters is that molecular 
fresh lead pain t is noxious is founded on pretty geueral ex- bombardment and gravitation hoth aEsist in producing the 
perience , but is opposed by the belief, equally current pl ane ; the dust particles being driven away from the hotter 
among che mists, that lead compounds are not volatile. A surface of the body. It is in teresting to remark in th is  con­
fact recen t ly brought to our notice seems to Eupport the nection that Mr. Aiken, who will be remembered for his 
domestic theory. The basis of the use ful and popular lumi- researches into the cause of fogs, recently read a paper to 

nous paint  is know n to be sulphide of calcium . Now, this the Royal Society of Edinburgh 011 similar phenomena, an d  
compound, when unprotected b y  varnish , glass, or  some he shows that a room heated by a stove will get smokier and 

othe r impervious snbstance, is slow ly acted on by the acids dustier on the w alls than one heated by a fire, because the 
of the air an d su l phureted hydrogen is evolved , which air is hotter than the walls in the stove heated apartment, 
blackens lead pai nt. This is well kn own, and can easily be and the walls are hotter than the air in a fire heated room. 
avoided by proper protection of the paint. But the curious .. . . � • 
thing is that unprotected luminous paint is found to be per- ShlCting oC the Mississippi Channel. 

ceptibly blackened by the fumes from fresh lead paint. Capt . Marshall , of the U. S. Eng ineers, on the Mississippi 
There seems to be on ly one possible explanation of this- River Commission , in charge of its improvement a short 
namely, that a surface freshly covered w i th lead pa i nt does distance below the Arkansas line, reports that at Mayersville 
actual ly em i t some volati le compound of lead . We believe chute there has been a surprising change with in the past 
that many physic ian s could confirm this view from their year. He says : " A  pile five feet longer than the rest, 
own observations in regard to newly painted houses.- marked to in dicate the front of the dike at high water, s t ill 
Lancet. remains standing upright and firm, but it has traveled 62 

.. 4 '  I .. feet down stream erect and fi rmly embedded in the sand. 
Preparing Liquid Carbon Dioxide. Such cases have been reported heretofore, but not credi ted 

The usual Am herst experiment , as an illustrati on III the by me. This case I observed myself. It can only be ac­
lectures in chemical physics, of condeusing carbonic dioxide, counted for on the supposition of a hodily movement of the 

by the Thiloreir apparatus, was this year ,. written up " sand foundation . "  
by a n  enterprising reporter, in a styl e  which Professor Pond The many and great changes known to have taken place 
says is in the main correct as to the facts, although it is de- In the channel of the Mississippi within  a comparat ively 
cidedly sensational .  The experiment  has been regularly recent period may, in connection with such records from 
conducted at Amherst for twenty years, and al though labori- au thent ic surveys, give us better means of carrying out the 

ous and troublesome, is not con sidered dangerous, llut the further improvements contemplated in the  river channel, or, 
reporter says : at least, give a clearer apprehension of the difficulties in the 

" So difficult and dangerous is the undertaking by this way. " It would seem, " says Maj or Harold , one of the 
process that it is forbidden by law in  all countries except the officers of the Commission, " as if al l the material in the 
United States, an d probably Amher",t i s  the only col lege trough or bed of the river was in  motion l ike an Al pine 

where it is undertaken . T w o  il'On cylin ders a :e used, one glacier, which , although a solid river of ice win ding through 
the generator, the other the receiver. They resemble how- the rocky ravines of the mountains, has an actual progres­
i tzers fitted with strong il'On bands and peculiar valves. Bi- sive motion. We may suppose tbe mud and sand whicb 
carbonate of soda and sulphuric acid are placed in the gen- make up the deposit is undergoing hodily translation,  like a 
emtor in such a way as not to mingle until the cylinder is glacier. In no other way, as it appears, can this pi le, main­
securely closed . The union of the substances generates car- taining its solid hold in the mud and sand and its perpen·· 
bon i c  acid gas with terrific pressure (being about a ton to dicular posi tion , be accounted for. " 
every four square inches) ,  and th is passes into the receiver, .. . . , .. 
which is packed in i ce and salt. The process is repeated Mortality am.ong F ishes. 

twelve times, until th e  ga� in the receiver is forced by pres- A correspondent says the quotation from " Mr. Charles 
sure and cold i n to l iquid  form . When this is al l owed to Hallock, a fisherman of repute "  in relation to this subject in 
flow out it evaporates so rapid ly that it forms a solid, snow- the SCIENTIFIC AMERICAN of February 23, 1884, appears to 
like mass, having the surprising temperature of 140 degrees convey the idea that air i s  absol utely n ecessary to fish to 

below zero. Mercury poured u pon it freezes instantly, and enable them to live. He cites pickerel as " more subject to 
the effect of touching i t  is about the same as handling a mortality from this cause (absence of air) than others. " It is  
red hot coal . The great danger in the experiment ari ses to be demonstrated that pickerel requ ire more atmospheric 
from the tremendous pressure- and tbus the liability of a air than hibernating fish-or rather, that they require air 
burst i n g cyl inder. " i n  winter any more than other fresh water fish. Their vo-

Solid carbon dioxide e vaporates without melting , for its racity impels them to seek food at all times, and the attrac­
melt ing point. is -850 Fah. , and its own e vaporation keeps tion of a live bait through the fisherman's hole in the ice 
it at -125° Fah. So cold is i t  that, with prompt handling, probably has more to do with the pickerel's approach to this 
even mercury in a red hot platinum dish may be frozen solid hole than bas his desire for air. 
by solid carbon dioxide in ether. When I was a, boy I carried bome a block of ice cut from 

• • • , • the lily pads in an adjacent pond in which was frozen a half 
Metallization of Wood. grown pickerel .  The ice was put in my mother's wash tuh 

Rubennick's process steeps the wood in  a bath of caustic l U  the kitcben and g radually thawed. When it thawed the 
alkali, for two or three days, according to its degree of pickerel was as lively as he ever was, and was apparently 
permeability, at a ' temperature between 164° and 197° F. waiting for breakfast. 
The wood is  then placed in a second bath of hydrosulphate I bought three frozen pickerel at a market a few years 
of calcium , to which is added, after 24 or 36 hours, a con- ago. Ei ther one would probably have hroken in two, like 
centrated solution of sulphur. After 48 hours the wood is a glass fish, by pressure or a blow. Placed III cold water that 

immersed in a third bath of acetate of lead , at a temperature night, in the morning· one of them was as frisky as though 
between 95° and 122' Fah. , where it remain� from BO to 50 just out of his sun ny or shady resort. Evidently in each of 
hours. After a complete drying, the wood thus treated is these instances the fish did not languish for atmospheric air. 
susceptibl e of a very fine polish, especially If its surface is • • • , • 
rubbed with a piece of lead, tin, or zinc, and finally fini shed Phylloxera In Portugal. 

wi th a burn isher of glass or porcelain .  I t  then looks like a Accounts from the Oporto wine growing districts state 
metallic m irror, and is completely sheltered from all the de- that the phylloxera is causing such devastation there as to 
teriorating effects of moisture,-Lea Mondel, threaten the very existance of the vineyard. 
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The Trade Schools oC New York. of them about twenty years of age, worked quickly and 
A reporter of the Evening Post lately paid. a visit to the handled their tools with a tboroughly workmanlike knack, 

New York Trade Schools, an institution of which compara· tossing the bricks, knocking off pieces to make them fit, 
tively n0thing is known, considering the importauce of the laying the mortal' and pointing the points with neatness and 
work accomplished and its interest to every intelligent per- wi thout the sligh test awkwardness which might be expected 
son in the communi ty. WHlking down Sixty-eighth i::Hree t in beginners, the truth being that these young fellows in 
from Third Avenue toward the East River, one sees, blocks their few months of practice three evenings a week had had 
away, the bright l ights from a row of neat one-story build- more actual bricklayer's work to do tuan a regular appren­
ings, which, after dark, give a cheerful appearance to a tice at the trade gets in a year. These lads were as fine a lot 
rather desolate n eighborhood. These are the shops of the of young workmen as could be wished for- bright, quick, 
Trade Schools. Tue whole frontage on the east side of First and eager to make the most of their time ; and the same 
Avenue between Sixty-seventh and Sixty-eighth Streets is I may be said of the men in all the shops of the schools-167 
occu pied by the shops, unpretentiouB but well built one- in number this night. Iu the bricklaying shop the men 
story structures, with large windows on every side, from work on Monday, Wednesday, and Friday evenings, from 7 
which at n ight tbe bril l iant light wi tbin streams forth. to 9 :30 o'clock, beginning on November 4 and eliding on 
From tbe street tbe buzz of many men at work can be heard. A pril 4. The inst ruction given covers all tbe ord inary work 
These trades school s  of New York, not yet four years old, of a competent bricklayer-building piers, arches, flues, 
are the first serious and successful attempt to remedy an evil fire-places, setting sills, lintels, etc. Tbe terms are $3 a 
due directly to tbe selfish and mistaken pol icy of tbe t rades- month or $12 a year, and tbe pupil must not be younger 
un ions of this city. In order to l imit the production of good than seven teen years or more than t wenty-iive. Exceptions 
mechanics, the trades-unions, almost without exception ,  as to age are made, however, in particular CHses. Every one 
have made rules prohibiting employers from having more I of the young men at work on Wednesday night had his ! iv­
thau a certain number of apprentices irrespective of the num- ing to make during the day, and came there at night to pay 
bel' of workmen they may employ. Thus a " boss " car- money for the privilege of learning a trade. 
penter or builder may not have more than two apprentices The plastering shop was next visi ted. A word should  be 
at  a time, whether he employs one man in his shops or one said as to the admirable lighting of  the shops. Gas is used 
hund red. A plasterer may have two,  a stone cutter may unstintingly, and every shop is as brigb t and cheerful a place 
have three, a bricklayer may have two, and so on through I as can be imagined. The plasteri ng  shop w"s begun last 
the whole list. In some trades boys are a necessity, as in autumn at the request of some of the men who had learned 
plumbers' shops, each man requiring a helper, who in course bricklaying in t he scho()ls, and having secmed daily work 
of time becomes a full fledged workman.  The tailors put as bricklayers, were eager to learn plastering in order to have 
no limit to the number of appren tices an employer may employment in winter. Fourteen men were at work in this 
have, but very few American boys want to learn tbat t rade. shop hard finishing the walls of small " rooms built on pmpose. 
In consequence of these arbitrary rules, thousands of New I Each man bad his own room to finish complete, from the 
York boys gro w up without the knowledge of a trade, and scratch coat to the hard finishing and running the cornices. 
the places which they ought to take are filled hy foreign The men pay $5 a month. 
workmen . The number of apprentices allowed to the bosses In the stone cutting shop, half a dozen young men, who 
by the unions, even if  all apprentices become good workmen, paid $3 a mon t h  for the privilege, were hammering away at 
would be wholly insufficient to supply the clemand for good brown stone, and a creditable p iece of stone frieze with ela­
mechanics. Protests against these ruJes have been found borate carving and mouldings was nearly done at one side 
useless, and violations of them have been followed by strikes, of the room.  In the pattern making !'oom the parfs of a 
To mention but one instance in i ll ustration , John J. Tucker, steam engine were under way, the men working from draw­
one of New York 's oldest and best builders, employing more ings set be fore them. Adjo ining thi s  is the carving shop, 
than one hundred men , dared, t \\' o years ago, to  tuke into where the work is  pretty enough to attract any one, and in 
his employ a third apprentice. The boy was a bright young fact  one of the workers was a clerk who was learn ing  the 
fellow, and pleaded so hard for a place in the shop tbat Mr. art as a recreation for tbe evening after  a day's work over 
Tucker took him in. The next day one of t he walking in- his ledgers. A comment as to the neatness and beauty of 
spectors of the union informed h im that the boy must be tbe carving tools called forth the remark from the gentle­
discbarged, as there were already two apprentices in h is man to whose energy and thoughtfulness the whole ente r­
shops. Protests proved unavailing, and rather t.han submit, prise is due, that in the three yearB of the schools' existence, 
Mr. Tucker allowed h is union men to take the ir  tool s and there has not been a bit of wanton injlll'y done to the build­
go. Since that time he hilS gone on in defiance of the union. ing 01' its toole-not even a pencil mark o n  the wall s-and 
Where one employer has determination enough to break with no profane language ever heard. N ext to the carving room 
the unions, scores are either unwil l ing 01' unable to do so. is the fresco-paint ing depart ment, where a dozen young men 
Contracts are frequen tly made by which the contractor is were fou nd at work upon designs for ceilings, from the 
subject to penal ties in case d delay ; strikes are therefore so straight lines of the beginner to the most elaborate color de­
cost ly and dangerous that alm ost any rule o f  the union, u o  signs. The instructor is a painter recommended by the 
matter how unjnst, will be obeyed. The result has led to Messrs. Marcotte, and has done excellent work. 
idleness among young men, scarci ty of good workmen, and The plumbil lg shop was the last one viBited, and proved to 
the necessity of importi ng foreigners who already know their be one of the most interesting. More than thirty young fel­
business. lows were at work at what is technical ly know n  as " wiping 

Tbe trade schools were founded to supply w hat the unions joints ,"  that is, joining two pipes with melted lead. 'rhe in· 
refu,ed. To do passably good work as a bricklayer, or a struction in the plumbing shop is practical on two evenings 
plasterer, 01' plumber requires usually an apprenticeship of of the week, and scientifi:) on the third. The practical in­
several years. Much of the time, however, is  taken up ill struction includes dressing pipe, making lead joi nts, wipe 
l abor which pays the employer, but teaches the boy nothing. joints, sand bends, lead safes, fitt ing lLP baths, basins, boilers, 
He is not al lowed to handl e  the tools of the trade, or do any sinks, wash tubs, water closets, etc. The scientific instruc­
aCtual work except at odd moments : if he is bright, and tion is upon the proper arrangement of service and water 
watches the workers carefully, he may become a journeyman pipes, and upon d rainage and ventilation . Many of tne 
ill two 01' three years, but the dull boy has no opportun ity pupils of this class are helpers during the day in city shops, 
whatever, and the hod carrier remains a had carrier as a rule and thus get a chance iu the evening of doing the work 
and does not become a mason, simply because he lacks am- themselves which they see others do dur i ng the day. Each 
bit ion to pick up the knack of handling a trowel in spite of man has practical work to do : be  has his plumber's furnace 
the opposition of the masons to whom be brings bricks and and lead pot in front of him,  the heat bei ng furnished by 
mortal'. The same rule applies, in a modified aspect ,  in all Bunsen gas-burners. Upon the charts and blackboards are 
other trades. A systematic attempt is made to keep boys cuts showing the arrangement of d ifferent systems of pipes 
from learning to become competen t  workmen. for boilers, water-closets, ventilation of traps, etc. 

unskilled labor. It would seem better to teach young men 
at home how to work than to send to Europe for skilled 
labor. 

As an example, last spring seventeen young bricklayers, 
between eighteen and twenty-five years of age (their portraits 
hang in  the office of the schools, and they are as creditable 
looking a lot of young men l iS  any city could tUI' ll ou t), left 
the schools. Fourteen have been heard from, one of whom 
died. Of the thirteen, eight found work i n  different  coun­
try towns at wages varying from $1 . 25 to $2 pel' day, and 
four got work from a non-union builder in New York. All 
of these young men receiv:ed wages varying from $3 to $4 
pel' day in the autumn. One  went directly to Ch icago, 
wherc he  knew no one and had never been before. He asl.ed 
the foreman on a build ing if he wanted a b ricklayer, and 
was set to work at $4.50 per day. He joined the union , and 
received those wages until winter. He has now begun busi­
!l ess in Chicago as a con tractor on the money he saved. 
This, of course, i s  an exceptional case. Still, what one can 
do  others can do. 

The 167 young men now at the schools come from all 
parts of tbis city . Quite a large delegation .comes from 
Brooklyn, four come from Hoboken, one from Orange, N. J. ,  
one from Bergen Point, a n d  oue from Stapletou. They 
work at their different cal l i ngs all day, and use their eve­
ni ngs in learning how to improve their condition in l i fe. 
Gi v ing up the evening to work after a busy day's labor, and 
paying from their wages for the p!.'ivilege, aud get t ing home 
late at night (for those who l ive beyond  the city limits have 
from an hour to an hour and a half of travel, w i th  i t s  ex­
pense, before t hem). This means an amouut  of  sel f-sacri­
fice and perseverance which promises well  for tbeir future. 

The tui tion fees received during the  year about pay for 
the instructors' services and for the material used. The 
other expenses are met by the founder of the schools. 

.. . .  � .. 

HoU' to · Tell Pure LoaC Sugar. 

A corresponden t asks the New York Sun the d ifference 
between the sugar which is sold in apparently smoothly cut 
Jumps and other white sugar, the l umps of  whieh are some­
what rough on their surfaces. " The difference is consider­
able, and the latter, which is p ure loaf sugar cut i u to lumps, 
al ways commands a higher price in the wbolesale market, 
and cannot be adulterated. It is cal led in the market ' cut 
loaf. ' The former quality of sugar is what is known as 
' cubes. ' The cut loaf sugar j,; made in l umps of  fifty 
pounds out of cane sugar, then sawed into slabs, and these 
slabs are partly cut through and partly broken.  It is easy 
to distinguish the marks of cutting aud breaking on each 
lump .  

" The  cube sugar is made of  soft sugar and pressed i n  
moulds, w hich gives the  smooth appearance. The cut loaf 
sugar w il l  keep its shape i n  any cl imate, a nd  is suitable for 
sh ipment .  The cube sugar w ill sometimes on a sea voyage 
resume the consistency of the soft s ligar, and the change 
of form is due to adulteration .  

" The safest sugar for  any one to buy is pure Joaf sugar, 
and it is much sweeter than any other. 'l'he principal sub­
stance used in adul terating sugar is glucose, wbich is sugar 
made from various vegetable substances, chiefly grain. 
While glucose is sweet, it is easi ly detected by the expert 
because it is not so sweet as cane sugar. It is, n evertheless, 
very extensively used to adulterate cane sugar and produce 
the cheap sugars which are sold in the market. Reputable 
dealers sell it as glucose, but. there many dealers who sell 
gl ucose for sugar. The nature of the glucose is to make a 
close, sticky sugar ;  it does not produce grains, like cane .  

n The polariscope readily exposes any adulteration of 
sugar, but there is need of some ready household test, by 
which housekeepers, who cannot afford a polariscope, can 
tell whetlJer they are buying cane sugar 01' gluco&e. 'rhe 
glucose is not harmful as food , but its sweetening properties 
are limited. The official test of  cut loaf sugar is 100 per 
cent. Other refined sugars in lumps do not always reaeh 
that test. At present the precise form of the genuine cut loaf 
sugar has not been counterfeited. " 

It occurred four years ago to a New Yorker who had the A boiler and sink fitted up witb elaborate arrangements for .. . . � • 
good of the community at heart, and abundant wealth to hot and cold water, all done by the young men of the schools, Invisible Wire. 

carry ont a far-reachi n g  scheme, t hat bright boys and young took a prize for workmansh ip  at the last American Insti- Platinum wire has been drawn down so fine by Mr. H. F. 
men could, under competent instructors, obtain the know· tute Fair ,  and it ought  to have been mentioned that the Read , of Bro(lklyn , as to be in visible to the  ! laked eye, 
ledge and knack of trades which the unions denied them or build ing occupied by the bricklayers w as put up by the pu- although its presence upon a perfectly white card could be 
which they had no opportun i ty of  obtaining, by devoting a pils last .autumn, and is  an excel lent specimen of brick ·work. detected by the touch and could be seen witb the aid a 
few hours every week to the actual practice of the trade they In the pleasant office of the schllols s(,me details as to the small magn i fying glass when the card was h Id in such a 
wished to learn . A few hours a week IJ1ay be more aetual history and working of the institution were learned. The position that the wire cast a shadow. 
instruction than a young apprentice can get in the shop trade schools were opened in 1881 with an attendance of A small p lat i num wire,  about No. 18, was inclosed in a 
where he is employed. The expectation is not, and never thirty-three. In 1882 the season began with eigbty, and this close fitti ng tube of silver. The tube was made by taking a 
was, to turn out first class mechanics as the result of three year with 207. About one-th ird each year find the night long and narro w  sheet of silver, about one-twentieth of an 
evenings' work a w eek for five months of the winter ; but in w ork too hard, or that the occupation they fancied is uncon- inch thick, folding it over into a cylinder, and drawing down 
that time a young lIlan who is industrious can learn enough genial, and drop off. Three of the classes this winter, the until the  wire would just fit i n  it. Tilis was then drawn 
of whatever trade he chooses to handle the tools intelligently bricklaying, pl umbing, and plastering, are full, and bonuses dow n  unti! the tube containing the w ire was only as large 
and to do work which will com pare favorably with that of have been offered of $ 1 5  and $20 for the privilege of as tbe original wire. A short length of this was cut off and 
other young journeymen.  He will do good enougb work joining. This spting additions will be made to the buildings, incased iu  a second tube of  silver, which was drawn down 
to get at  least living wages, and thus obtain a chance to per- which will give room for 350 young men in the different  in  the  same way. This operation was repeated unti l  the  pla­
fect h imself in the trade by daily practice. workshops. The schools were not intended to serve the  ti num wire had been +educed sufficiently in d iameter. The  

The first buil ding en tered by the  reporter was  the  brick- masters or  to oppose the unions ;  they simply give young last w ire was d rawn as  tine  as  the  dies would perm it ,  w hen 
layers' school, a long, brightly lighted shop in which more men a chance to make a fai l' start in  the world. Union men the silver coating was removed by an acid . During the 
than twenty young fellows were at work, each building his have brought their sons to the schools and paid their fees. work it was necessary occasionally to anneal tbe wire. 
particular piece of wall or arch for that evening. Each had Although some manifestations of hostility were shown at The resulting wire was in short lengths and had no 
h iH own tools, h is m ortar board, and bis pile of bricks. A first, there have been signs of a friendly feeling from the strength . It was designed to be used for the cross wi res in 
first class mason employed by the school went  from one unions this winter, and some of the teachers are union men. telescopes, its perfect opaqueness and fineness rendering it 
worker to another, giving a direction here, a hint there, or In reality, these and similar schools would bring up mechan- I particularly applicable, but its extreme weakness made its 
showing how the work ought to be done. The men, most ics and relieve journeymen from the competition of cheap handling almost an impossibility. 
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ENGINEERING INVENTIONS. 

A grip for electric cars has been patented 
by Mr. John O. Henderson, of New York city. In an 
electric motor drive-car, with a hole in its bottom, is 
carried a vertical rod with rollers at the lower end, to 
act as an adjustable clamp on a rail or bar arranged in 
an nnderground longi tudinally-slotted tnbe. 

A car coupling has been paten ted by MI'. 
Edward F. Pendexter, of Milford, Mass. 'l'he inven­
tion covers a lever held at its inner end on a draw head, 
and having two prongs, one of which, at the outer end , 
has a lug on the bottom surface, so the lugs of two op_ 
posite prongs engage wi th each other, and thereby 
couple the cars. The outer ends of the levers pass 
through frames projecting from the ends of the cars, 
keeping the levers in proper posHion, and guiding them 
while uncoupling the cars. 

.. . . . .. 
MECHANICAL INVENTIONS. 

An improved vise has been patented by 
Mr. Henry A. Hyle. of Redwood, N. Y. The jaws are 
recessed, and in the recesses are cylinders, adapted to 
be turned in the jaws, these cylinders having receSses 
or cavities of various shapes, both longitudinal and 
transverse, for holding objects in borizontal and verti­
cal positions, these c.)'linders being set according to the 
shape of the object to be held. 

A saw-mill dog has been patented by MI'. 
William H. Snyder, of Wayne.borough, Penn. It is 
arranged in a sliding head, adjusted by a p inion or 
toothed segment over a vertical rack bar, afiL'{ed to t.he 
side of the knee of th e  log of the carriage, and with a 
sliding head , pinion, and rack bar is a lever with a 
loose play about the axis of the pinion, with peculiar 
bearings, etc. 

An improved reamer had been patented by 
Mr. Oharles H. Malmedie, of N ew Bedford, Mass. The 
invention combines in on e device a reamer of fixed 
diameter, an expanding or adjustable reamer, and a 
gauge of standard size for determining the diameter of 
the reamed hole, so great accuracy is Obtained, the 
durability of the tool is increased, and work is done 
with greater facility. 
. 

A felly-boring and spoke-tenoning machine 
ha. been patented by Mr. Edwin M. Jenkins, of 
Browning, Mo. A rotary h ol low mandrel, adapted to 
carry a tenoning head, is combined with a hollow cut­
ter and boring socket, with a shaft arranged to slide in 
the socket and maudrel, and be screw-clamped thereto, 
hllving a key seat along its whole length, and provided 
with a stop, there being also a chuck and felly clamp, 
and table arranged to shift np aud down to determine 
the relation of the chuck and clamp to the tool socket. 

• • •  

A folding kite has been patented by Mr. 
Joseph Stumpp. of Brooklyn, N. Y. The kite is made 
with the inclined bars of the frame in two parts, con­
n�cted at their adjacent ends by sliding tubes, 80 the 
parts can be readily separated and the kite rolled in to 
a compact bnndle, to promote convenience in storage 
and transportation. 

An improvement in the manufacture of 
material for electric insulation has been patented by 
Mr . Will iam V. Wilson, of Jubilee Street, Mile End, 
Middlesex, Eng. The invention covers the consolida­
tion of wood or vegetable tar by the nse of nitro-ceJlu­
lose, softened in a special manner, and the mode of its 
application for insulating electric conducting wires. 

An i m provement in barbed fences has been 
patented by Mr. Willis K. Gore, of J obnstown, Penn. 
According to this invention, the top and bottom rail are 
formed of two wires twisted together, in combination 
with intermediate vertical plates, with two barbs at 
each end, bent and pass ing in opposite ,!lrections 
tbrough the twisted wire. 

An apparatus for loosening up and remov­
ing sandbars, etc., in rivers and harbors has beeu 
patented by Messrs. Larence A. Johnson and N. E. 
Johnsen, of Portland, Ore. It is a mach ine with rotary 
cutting wheel s  and plows, to be drawn over a river or 
harbor bottom behind a steamboat or barge. to !Jreak 
the covering or crust that sometimes forms on sand­
bars . 

A pocket knife has been patented by Mr. 
Orison Huff, of Lyman, Me. Its peculiar construction 
ada pts it 10 be opened or closed wi th one hand, the 
knife handle being formed of two hollow sections, the 
rpper one with a collar, pin, and projections, and there 
being a spring pressed and not.ched locking plate, so 
that the knife can be opened with thnmb pressure and 
a slight jerk. 

An improved b oiler has been patented by 
Mr. Alfred E. Dalley, of Quincy, Mich. This is an im­
provement of the combined furnace and boiler u sed by 
farmers for cooking food for cattle, boiling si ru p, etc., 
and consists in so arranging the flue through which the 
heat prodncts from tbe furnace pass tbat the beat wil l 
act more effectnally on the bottom than is the case with 
the pre,ent style of furnace and boiler. 

An improved letter box has been pat!)nted 
by Mr. Oharles F. Maize, of Philadelphia, Penn.  This 
invention covers a special construction of parts of the 
box, arrangement of guard plates for the newspaper 
drop, novel self-closing lid for the letter drop, with im­
proved hood, in which the letter drop lid is fitted, to 
exclude water from the box, all to afford increased 
security and protection to mail matter deposited in the 
box. 

. An insulator for electric wires has been 
patented by Mr. William W. Beach, of New York city. 

AGRICULTURAL INVENTIONS. The invention consists of an insulating block with 
. grooves to receive the wires, and a tongued piece for 

A corn planter has been paten ted by I holdin g the wires in the grooves and a frame adapted 
Messrs. Will iam Hopper and Isaiah J. Allen, of Jeffer- to snrround tbe block and pr�vided wi th a series of 
son , Iowa. 'l'b is  is an improved mechanism for operat. tongues for partly fil!in� the grooves, so that a series of 
ing tbe dropping apparatns, markers or pointers, dent- wires can be held. 
ers, and driving guides, designed to provide more 
simple and efficient machines than such as are now in 
use . 

A grain drill has been patented by Messrs. 
Moses F. and Thomas A. Foley, of Waveland, Ind. 
This  invention is to adapt grain drills for use in drilling 
wheat between rows of corn, and the plow beams are 
made with boles to receive the lower ends of the seed­
conducting tubes, the tubes, standards, and beams being 
conveniently connected. 

A plow attachment forms the snbject of a 
patent granted to Mr. John O. Oald well, of Goshen, Ga. 
lt is in the nature of a detachable mould board for the 
torning shovds of a light plow, to prevent the collection 
of earth, vines, weeds, etc., on their npper portions, the 
attachment being fixed by two bolts, so as to be quickly 
appl ied or removed. 

A cotton scraper and cultivator has been 
patented by Mr. Seth H. Fou,nt aiu, of Amite Oity, La. 
In a cultivator are two front scrapers, beveled and with 
an open space between them. and two shovels in the 
rear of each scraper, the scrapers being vertically ad_ 
justable and the plows laterally adjustable, and the 
whole being suitably jointed together, to promote tbe 
vigorous growth of small plants. 

• • •  

lIISCELLAKEOUS INVENTIONS, 

A rei n  guard has been paten ted by Mr. 
Oharles W. Speaks, of Oanal Winchester, Ohio. It is a 
device for holding the reins rai8ed, so the horse cannot 
tbrow its tail over them, and consists of a wire frame 
bent and twisted to form standards, with rein rest and 
braces. 

A chain for draperies has been patented by 
Mr. Ohristian A. Schmidt, of Hoboken , N. J. The in­
vention consists of a chain on which tufts or balls of 
fibrous materials are fixed at snitable intervals ,  the 
tnfts being held on or between the links as may be 
desired. 

A pistol game apparatus has been patented 
by Mr. John R. Mestier, of Oorpus Christi, Texas. Iu 
combination with a borizontal revolving table, with 
stalls for a ball, is a pistol device for dropping the ball 
into the table while revolving, for playing a game, in 
which the score is to be counted by the nnmber of the 
stall into which the ball falls. 

A book holder and rest has been patented 
by Mr. Edwin V. Parker, of Strafford, Vt. Two strips 
of wood or metal are nnited at one end by a bowspring, 
and at their other ends have cross strips, in connection 
with a U-shaped standard and a spring clip, whereby a 
book may be held open and its inclination varied as 
desired. 

A wire fence fastener bas been patented by 
Mr. Oharles E. Griffith, of Storm Lake, Iowa. The in­
vention consists of a screw with spirally curved eye, 

which will hold a fence wire away from a tree, bnt leave 
a free longi tndinal play of the wire through the eye, 
thus making a simple, cheap, strong, and easily adjust­

able fastening. 

A col'll sheller has been patented by Mr. 
Lnther Matthews, of Paris, Texas . 'l'he inventiou 
comprises a dou ble shell ing surface of peculiar con­
struction in one plate or bed piece, so a corn sheller 
with but little weight is produced capable of shelling 
either one ear, or, by nsing both hands, two ears at the 
same time, doing its work easily, and with ready clear­
ance for the shelled corn .  

A process for the mannfacture of cream 
tartar forms the subject of a patent issned to Mr. 
Franz Dietrich, of Munich, Germany. It consists in 
treating the dissolved .rgols with phosphoric acid, or 
its compounds, and then clarifying and disco loring, the 
mixture being boi led, the cia,ri fying effected with clay, 
and finally decolorized with animal charcoal, previously 
treated with muriatic acid. 

An improved lock has been patented by 
Messrs. Rudolf E. Woodrich, of New York, and Oharles 
Langbien, of Brooklyn , N. Y. This lock is  made with 
an extensible ea"ing and bolt, the bolt resting on inde­
pendent pivoted cam plates, adjnsted 1.0 be tnrned by a 
key inserted through escutcheons screwed int o  screw­
threaded apertures in the casing, thereby holding the 
casing in place in the drawer or door. 

An improvement in hanging d oors has been 
patented by Mr. Alexander H. P. Leuf, of Brooklyn, 
N. Y. Orossbars are pivoted in recesses in the ends of 
the door, and have pivots hinged to their ends to en­
gage with sockets let into the door casing, so the door 
can be opened in either direction and from either end. 
The pivots, while serving as h inges , are locked in place 
by spring pressed bolts, which enter grooves in the 
pivots. 

An improved motion transmit ter has been 
patented by Mr. Henry Gardner, of Bordentown, N. J. 

It is designed for sewin� or other small machines that 
are frequently started and stopped, and is controlled by 
tbe foot of the operator. The invention covers a spe­
cial form of hanger with sqnare socke� and square 
euded shaft, which may be easily changed for different 
speed s, and the whole is simple , quick acting, and 

trustworthy. 

An extensible fire escape has been patented 
by Mr. Pau l Kingston, of Hastings, Minn: This fire 
escape combines a series of lazy tongs, in pairs con­
nected by cross rodA, and couuecting links with stops, 
and bracps to engage with the stops, so tbe device may 
be rendered rigid and firm, and, with guide ropes, may 
be adjusted and held by a windlass for use at any de­
sired elevation, and may be folded comp,actly when not 

in use. 
An improved floor scrubber bas been pat· 

ented by Messrs. Peter O. King and Andrew M. Oarlson, 
of Valley Oity, Dakota Ter. The invention covers a 
special construction of chmp or holder, with hinged 
attachment of the clamping side pieces to each other to 
operate with clamping screws passing through the side 
pieces, etc., so a substant ial and cheap scrubber can be 
made, and one with increased facility for inserting or 

removing the rubber or other scrubbing materiaJ. 

An improvement in pipe and other joints I Straight Li�e Engine 00. �yracuse, N. Y. Best in 
has been patented by Mr. James A. Baldwin, Jr., of deSign, matermls, workmanshIp, governing; no packing. 
East Jaffrey, N. H. It is more particularly ior flange Ourtis Pressure Regulator and Steam Trap. See p. 142. 
joints, and consists in a copper ring, having in its pro- Woodwork'g Mach'y. Rollstone Mach . 00. Adv., p. 141. 
jecting face an annular groove, so made that when the 
two flanges or pipes are drawn toward each other in 

tightening np the joint the partially countersunk copper 
ring will form a close fitting packing between the 
fianges, so it will r�sist great pressure, and make the 
jOint equal or superior to a gronnd one. 

An improvement iu the manufacture of 
m08aic and other tiles has been patented by Mr. Jean 

O. B. Rogers & Co .• Norwich, Oonn., Wood Working 
Machinery of every kind . See adv., page 142. 

The Porter-Allen High Speed Steam Engine. Sonth­
wark Foundry & Mach. Co., 430 Washington A ve.,Phil.Pa. 

Ajax Meta! Oompany, Phila. C1amer's Ajax Metals for 
railroad. rolling mill. engine bearings, cocks, and valves. 
Drop Forgings . Billings & Spencer 00. See adv . , p . 174. 

Larmanjat, of Paris, France. The invention covers a Railroad & Manufacturers ' Snpplies. Steam Packing 
process of br ighten ing the colors of tiles and a mode of of all kinds. Greene,Tweed & Co., 118 Chambers St., N.Y. 
moulding them. 'rhe bright�niI\g is effected by treating 
the powdered material or cement with soft soap, and 
the mon lding of inlaid designs for ornamental tiles is 
done in a compound monld, with which the whole of the 

design may he deposited at one time upon the material 
forming the base of the tile. 

A car door lock has been patented by Mr. 
James Sbarkey, of Honey Oreek, Ind. A latch bar i s  
pivoted to the car body below the lower back corner o f  
the door and reaching up at a n  angle of about 45 de­
grees to abont midway between the vertical edges of 

Job lots in Rubber Beiting, Packing, Tubin g, and 
Rose. 75 per cent off belting. John W. Buckley. 156 
Sonth Street, New York. 

Steam Hammers , Improved Hydranl ic Jacks, and Tnbe 
Expander.. R. Dndgeon. 24 <.:olumbia St . •  New YorK. 

Emerson's 1884�Book of Saws. New matter. 75,000. 
Free. Address Emerson. Smith & Co . . Beaver Falls. Pa. 

Hoisting Engines. Friction Clutch Pulleys, Out·ofi 
Couplings. D. Frisbie & 00 .. Philadelphia, Pa. 

Best Popular Science Works, 1" centA. J. Fitzgerald 
publisher, 20 Lafayette Place, N. Y. Catalogue free. 

the door, where it is connecled to form a latch for Gould & E berhardt's Machinists' TOols . See adv. ,p. 173. 
fastening the door without being locked, and a slide 
bolt and lock are contrived with the latch bar to lock 
the door, making a very simple and substantial locking 
device. 

A device for destroying insects has been 
patented by Mr. Oharles J. Gustaveson, of Salt Lake 

Oity, Utah Ter. This invention covers an apparatus 
with a spirit lamp beneath a vessel for raising steam, 

the latter having a flex i ble pipe to direct the jPt as de­
sired, and, for an insect destroyer, poisonous materials 
are volatilized, while the apparatus may also be nsed 
for disinfecting or fum igat ing a sick room, by using 
carbolic ac id, or other suitable snbstance, evaporated 
with the water, the apparatus having special improve-
mentE'. 

The Oha1'ge.f01' Inse1'tioll unde1' this f/.eart is One Dollar 
a line .f01' each inse1'tion : about eight W01'rts to a line. 
Advertisements must be 1'eaeived at publication ojJlce 
asea1ly as Thu1'sday .n01·ning to appear in next issue. 

The Hyatt fil ters and methods guaranteed to render 

all kinds of turbid water pure a;'d sparkling, at economi­
cal cost. The Newark Filtering 00 . ,  Newark, N. J. 

Mining partner wanted with small capital, German 
chemist pref. Reference given and required. Address 
No. 311 Washington Street, New York Oity. 

Stephens Bench Vises are the best in use . See ad.,p. l7'J. 

Those old Ind ian chiefs drew peacefnl insp iration 
from the pipe. Their talks and treaties were solemnized 
amid smoke. There was no drugged tobacco then. 
They got It pure from the Golden Belt of Oarolina. 

Smokers have in Blackwell's Durha.m L�}ng Cut the same 
purity and natural fragrance tbat bred peace aronnd 
the council fires. 

For best and cheapest aconstic telephone made, ad­

dress Percival & Hotton. Portville,Cattarangus Oo.,N.Y 
Split Pnlleys at low prices, and of same strength and 

appearance as Whole Pulleys. Yocom & Son's Shaftin� 
Works, Drinker St., Philadelpbia. Pa. 

For Sal e.-Wishing to move on to my farm,I offer for 
sale my machine and blacksmith shop, which is located 

in a thriving town and doing a good business. Will sell 

with or without tools. Also a good house if desired. 
Long time given if wished. For terms, etc., address W. 
M. Preston, Monticello. Jones County. Iowa. 

If YOll want the best cnshione,! Helve Hammer in 

the world, send to Bradley & <.:ompany, Syracuse. N. Y. 

Sleeve nuts, best, cheapest. Pittsbnrgh Sleeve Nut W'ks. 
Iron and Steel Drop Forg;ngs of every description . 

R. A. Belden & 00 . ,  Danbury, Ot. 
" The Sweetland Ohuck."  See ad. p. 108. 

Hoisting Eugines for Mines, Qu arries, Bridge Builders, 

Railroad Construction, etc. Send for catalogue. 
Copeland & Bacon, New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Raven Mfg. 00., New Haven, Oonn. 

Pumps-Hand & Power, Boiler PumlJs. The Gonlds 

Mfg. 00., Seneca Falls, N. Y .. & 15 Park Place, New York . 
Fox's Oorrugated Boiler Furnace, iUos. p. 354. Hart­

mann, Le Doux & Maecker, sole agents, 134 Pearl St.,N. Y. 
For Freight and Passenger Elevators send to L. S. 

Graves & Son, Rochester, N. Y. 
Best Squaring Shears, Tinners', and Oanners' '}'ools 

at Niagara Stamping and Tool Company, Bulfalo, N. Y. 

Lathes 14 ir • .  swing, wi th and wi thout back gears and 
screw. J. Birkenhead. Mansfield, Ma ••. 

The Best.-The Dueber Watch Oase. 

n an invention has not been patented in the Um ted 
States for more than one year, it may stll! be patented in 
Canada. Cost for Oanadlan patent, $40. Various other 
foreign patents may also be obtained. For instrnctions 
address MUnn & Co., SCIENTIFIC AMERICAN Patent 
Agency, 261 Broadway, New York. 

Guild & G;trrison's Sleam Pump Works, Brooklyn , 
N. Y. Steam Pumping �lachinery of every descrip­
tion. Send for catalogue. 
For Power & Economy, Alcott's Turhine, Mt.Holly, N. J. 

Railway and Machine Shop Equipment. 
Send for Monthly Machiner.)' List 

to tbe George Place Machinery Company. 
121 Chambers and 103 Reade Streets, New York. 

Walrus Leather, Emery, Nickel Anodes , Nickel Sai ts, 
and Polishers' Supplies. Greene, Tweed & CO.,New York. 

Barrel, Keg, Hogshead, Stave Mach'y. See adv. p. 173. 
Nickel Plating.-Sole mannfac l nrers cast nickel an­

odes, pure nickel salts, polishing compositions. etc. Com" 
plete outllt tor plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St., New York. 

For Mill Macb'y & Mill Furnishing . see iIIus . adv. p .172. 
Lathes, Planers, Drills, with modern improvemente. 

The Pratt & Whitney Co., Hartford, Conn. 
M ineral Lands Prospected, Artesian Wells Bore«, hy 

Pa . Diamond Drill Co . Box �23. pottgVme. Pa. 8ee P. 174. 
For best low price Planer and MatCher. and latest 

improved Sash, Door, and Blind Macb inery, Send for 
catalogue to Rowley & Hermance, Williamsport, Pa. 

Steam Pumps. See adv. Smith, Vaile & 00., p. 174. 
Gears.-Grant. 4 Alden St., Boston.-Water motors. 

NEW BOOKS AND PUBLICATIONS. 

THE MEDICAL DIRECTORY OF PHILADEL­
PHIA FOR 1884. Edited by Samuel B. 
Hoppin , M.D. 1!'. Blakiston, Son & Co. , 
Phi ladelphia. Price, $1.50. 

This is an alphabetical and street list of physicians 
and di rectory of dentists, druggists, medical societies, 
homes, and charitable institntions. 
THE PRONUNCIATION OF GERMAN. A PRO­

GRESSIVE STUDY OF THE SOUND� OF THE 
GERMAN LANGUAGE, WITH DIRECTIONS 
FOR PRODUCING THEM ACCURATELY. By 
Charles F. Kroeh,  A. M . , Hoboken, N. J. 
Published by the author. 

The title of this little worl' is a good re8um� of its 

contents. It constitute s No. 1 of a 8eries of drill books 
by the same autho�, which are in preparation , and 

which will treat of the German and French verb. The 
book is an excellen t one for the purpose, being mod­
eled on the " rational method," for wh ich Professor 
Kroeh is well known. 

The Railways and Tram w ays of New Sonth 
Wales, according to the report of the Oommi ssioner 
from Sydney, Sept. 1, 1883, had cost, up to the close of 
1882, £16,776,642, and £11,000,000 more had been author­
ized to be raised for the completion of work in pro­
gress. The average interest paid for railway loans has 
been 4'26 per cent. There are 1 ,321 y' miles opened for 
traffic, of which 38 miles bave donble track, and 889 
miles of road laid out are to be finished. The report 
treats very thoronghly of the details of the business 
done and the r.ondition and equipment of the roads. 

HlN'l'S '1'0 CORRESPONDENTS. 

No attention will be pai d t.o commnmcati ons nnless 
accompanied with the ful! natue and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inqn irers . 

We renew our request that correspondents, in referring 
to  former answers or articles, will be kind enough to 
name tile date of :;he paper and the page, or the nnmber 
of the quest ion . 

Correspondents whose inquiries do not appear after 
a reasonable time shou l d  repeat I,hem. If not l.hen pub­
lished , they may conclude tllat, for gooti reasous, the 
Editor declines them . 

Persons desiring special information which is purely 
of a personal character, aud not of general interest, 
should remi t from $1 to $5, according to the subject, 
as we cannot be expecte(i to spend time and lahor to 
obtain sitch i nformation wHhout reniuneration . 

Any nllmbers of the SCIENTIFIC AMERICAN SUl'PLE­
KENT referred to in these columns may be had at the 
office . Price 1 11 cents each.  

Oorrespondents sending samples of minerals, etc. ,  
for examination, should be carefnl to dist,inctly mark or 

label tlleir specimens so as to avoid error in their indenti­
ficati on. 

Wanted.-Pat.ented articles or machinery to make (1) J. M. H. asks how saltpeter acts when 
and introduce. Gaynor & Fitzgerald, New Haven. Conn. nsed with salt and sugar to preserve meat. What is the 

Presses & Dies. Ferracute Mach. Oo. , Bridgeton , N. J. effect? A. 'l'he action of saltpeter wonld be that of 

Supplement Oataloglle.-Persons in pursuit of infor- an antiseptic, that is, it wonld tend to prevent ferment­

mation on any speCial engineering. mechanical, or scien- ation or put refaction, Borax or borac ic  acid is more 

tific subject, can bave catalogue of contents of the SCT- commonly used as a preservative for meat. The nse of 

ENT IFIC AMERICAN SUPPLEMENT sent to them free. sugar in this connection we think would hardly be de­
Tbe SUPP"roMENT contains lengtby articles embraCing sirable or even necessary. 
the Whole range of eru:lneering, mechanics, and physl- (2) W. S. N.-Pearline is simply a trade 
cal SCience. Address Munn & Co . .  Publishers, New York. 1 name given by James Pyle to a soap manufactnred by 

Machinery for Light Manufacturing, on hand and I him. We do not know its composition, and cannot tell 
hullt to order. E_ E. Garvin & Co;, 139 Center St., N. Y . unless II chemical analysis of i t  were made, bu r from 

Improved Skinner Portable Engines. Erie. Pa . itll title we think very likely that it contains pearla.sh, 
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or potassium carbonate. Bluing may he made by treat­
ing 1 ounce pnre Prussian blue with 2 ounces concen­
trated hydrocbloric acid . lllifervescence ensues, aod the 
mlxtur� soon assumes the consibtence of a thi n  paste. 
This can theu be moulded in balls or dried and powder­
ed, or else left for 24 hours, aud then dilute with 8 or 
9 ounces water and bottle it. 

(3) E. L. N. -The paste sent con sists of 
rouge (r�d chalk) mixed with some oil or tallow, pro­
bably boiled linseed oil. Powdered tripoli is likewise 
nsed In combination with boiled l inseed oil as a paste 
for pol ishing'. The difference in quality found in vari­
ous samples is probahly due to the d ifferent degree o f  
fineness t o  which the rouge or tripoli is ground. A s  it  is  
more finely ground, so does I t  increase In efficiency. 
Liquid oxygen Is not suitable for the production ot the 
oxyhydrogen light. 

(4) A. W. G. asks how the polishing paste 
for clp,aning and re.toring tarnished nickel Is made ? A. 
Use chalk or rouge mixed with tallow. 

(5) S. S. asks : How many " Bunsen " cells 
of 1 gallon capacity will It require to prod uce an arc 
light of one-eighth Incb 'carbon candle, length of con­
ducting wires 20 feet' A. Fifteen to twenty. 

(6) J. C. W. asks : What substance can 
be nsed as a cOllductor of electricity, and yet have but 
li ttle or no spring r  A. Comminuted metals, aCidulated 
water, powdered carbon, lead, soft copper, soft iron, 
mercury. 

(7) J. H. D. asks : Is there any substance 
which can be mixed wi th gronnd talc, so as to form a 
pa�te which will harden in moulds, and yet be firepro.of? 
A. It can be mixed with hydraulic cemen t or plaster of 
Paris, both of which would crack when exposed to heat. 
Perhaps it would be more desirable to incorporate tbe 
talc with kaolin or some clay , satisf�ctory to you, and 
bake the product. Tbere would result a sort of earth­
enware. 

(S) G. S. B. asks : 1. Can magnetic force 
be trausfatmed Into electric force (the force of perma­
nent steel magnets. I mean ) '  If so, howr A. Yes, by 
revolving an e lectro magnet;before or between the poles 
of the permanent magnet, and taking the current from 
the terminals of the electro magnet by means of a suit­
able commutator, as in the magneto.electric machine. 
The telephone magneto call and the magneto-ele�tric 
medical machines are examples of machiues producing 
an electric current from permanent magnets. 2. Haviug 
read in SCIENTIFIC AMERIOAN Reference Book that iCA 
boats on the Hudson River travel faster than the wind, 
I would like to have the philosophy of it explained. A. 
See SUPPLEMENT. No. 214. 

(9) W. A. asks :  1 . What is  the thickness 
of the carbon used in the Blake tranl!IIli tter, and how 
Is it made' I have an electric light carbon seven-six­
teenths inch d i ameter, coppered; w ill it answer to make 
buttons for transmitter' A. Your carbon is about the 
right diameter. The thickness of tho button is imma­
terial, from one-eightb to one-quarter Inch thick will do. 
The face of the button must be well polished to secure 
good results. The hard French carbons ale best for 
the purpose. 2. I have several onnces of silk in.ulated 
co pper wire (I inclosed �ample). I think that it is No. 
30 ; will it answer to wind tbe spools of telephone de­
scri bed in SUPPLEMENT No. 142, or bad I better nse a 
smaller size f A. Your sample of wire is No. 30 Am. 
W. G. It will answer a purpose, but i s  not s o  good as 
No. 36. 8. Shonld the end of a steel bar in telephone 
upon which the coil is placed be tempered and harden­
ed. or should the whole of the bar be hardened and 
tempered' A. They will work well either way. Per­
haps merely hardening the ends is quite as good a plan 
as any. 

(10) B. V. F. asks : W ill two Leclanche 
batteri"s of good size heat fine wire so as to be practi­
cable for ligbting gas ' IfJ not, how many batteries 
should be used, and what ki nd and size of w ire should 
be used in either case ? A. No. One s m a l l  cell of 
plunging bichromate battery will do it. Use half-inch 
of No. 36 pla tinum wire. By employing a hel ix wi th a 
magnetic core. your two Leclanche cells may be used 
to produce a spark that will l i gbt gas. See any work on 
physics for the manner of producing the extra current 
and spark. 

(11) S. J. B. asks what he can use to pre­
serve paste or starc h for mounting photograph s r  A. 
Carbolic acid, sal icylic acid, and oil of cloves are all 
used for thi s  purpose. The amount to b e  used must be 
very small ,  probably not over one .per . cent; frequently 
a much smaller quantity is used. 

(1 2) S. T. asks how to m ake solution for 
cast iron, so it would have coppered snrface r  A, Make 
a solution of 2 0z. copper snlph.\te in 1 qt. water. add 1 
oz. of sulphnric acid. Clean the iron by pickling it in 
dilute sulphuric acid, and washing and scru bbing it 
with a wire brush before immersing it in the copperlng 
solntion. After removing it from the solution, wash 
thoroughly witb water. 

(13) C. O. R. asks : 1. Is there any diamag­
Iletic substance known that is quite or nearly perfect? 
A. Bismutb is the most d i amagnetic substance known. 
l!. Is there any known substance that would allow a 
permanent bar magnet to act only In one direct i on, and 
not permanently neutralize or prevent its action in oppa­
�itedlrection ? A.. No. 8. What will efficiently neutralize 
" damp." or carbonic acId in wells ' Sometimes In 
digging wells it nearly overcomes me. I have u sed lime 
and lime water. but with unsatisfactory results. A 
Ventilation is the only efficient remedy. Drive out the 
toul gases by forcing in fresh air. 

(14) G. H. a�ks : 1. How may eggs long 
preserved by cold storage or other methods be d. tected f 
Can they be told without breaking? A. Expert dealers 
have a way of looking through them at a light, and 
judge by the shade if they are sound, but it is very 
doubtful if any one can tell how long they have been 
stored. 

(15) J. D. writes : For finding the nominal 
horse power of a compound engine we have the rule :  

1f,2 + D2 d2 + Do 
--- or ---. 

80 8l! 
According to some makers, the d ivisor is 80 circular 
Inches, with others 32. However, what I wish to know 

Jeitutifi e' �mttieltl. 
Is, wishing to reckon the diameters of the' high and low 
pressure cylinders from the nominal b orse power, I 
would like to know whether there is, or which rule is 
generally used by builders. Say I have to give the 
exact diameters for an engine of 140 N.H.P. Which 
rule can I use ? '  A. Of the two formulas s u bmitted, we 
should prefer that which has 80 for denominator. For 
the nominal H.P.,  Seaton gives the followinl!': 

d2 + D' 
N.H.P. = ---, where 

n 
If, = dla. of H.P. cylinder. 
D = " " L.P. 
n = circnlar inches, which may be 80 to 82 or 83, the 

lower denominator for the higher pressure, say of 90 or 
100 lb. ; and for the diameter of the H.P. cylinder: 

� jN.H.p.:.:...n, IV 1 -t- r  
where ,. is the rat i o  of capaci ty  of the low to the high 
pressure cylin der, and t,be diameter of the low pressure 
cylinder = d .yr. Example for an engine of 200 N.H.P. 
the ratio of l ow pressure to high pressure cylinders be: 
ing 4 and n = 38, then tJ200 X 33 
dia. of H.P. cylinder = -- = 86'8 incbes. 

1 + 4 
And dia. of L.P. cylinder = 36'S X +, 4 = 72'6 inches. 
2. What relation do the diame tel'S bear to each other, 
or do the dimensions of high and low pressure cylin­
ders depend npon their areas? A. For steam pressures 
of ,say 80 to 100 ib" tbe contents (or area of piston of the 
stroke of both pistons is the Aame) of the low pressnre 
cylinder is usually 4 times the H.P. cylinder, and for 
pressures 60 to 80 lb. the ratio is 3 '5 to 1. 

(16) J. F. B. asks how to make a small in­
candescent electric lamp, or tell me the nnmber of a '  
SUI'PLEMENT describin� on�, If there i s  one' I should 
like to know the material the l ights born on, and the 
s ize of iU A , It would be difficult for a novice to make 
a modern incandescent lamp. He wonld require a glass 
blower, or would have to learn the art of glass blowing. 
He would want carbonizing apparatus and the most per­
fect air pump, and ad ded to all tb.is, a lOIig experience. 
Full descriptions of the manufacture of tbese lamps 
can b� found in the back numbers of the SCIENTIFIC 
AMERICAN and SUPPLJlIllENT. An experimental incan­
descen t lamp may be made from II call No. 86 platinnm 
wire, but it would not answer for continued use. 

(17) W. S. -l .  'rhe pa inting and bronzing 
of radiators retards tbeir heating qualities. 2. Tbe 
horizontal pipes along the sides of the room are more ef· 
ficient than when placed vertically, as in radiators, with 
the same amount of surface in both. 

(is) J. D. P. -Ordinary moulding sand is 
used for zinc castings just as for iron . For heat the 
zinc should be melted un'til the vapor from the metal Is 
Visible. 

(19) S. P. C. asks for a receipt for m aking 
a carbolic dip into which stock may be plunged for 
killing lice and mites ' A. Use soft soap, 1 galloD ; 
heat with 80 gallons of water np to a temperature of 
140°, then add one quart of crude carbolic acid. Then 
cool down to 110° and dip the sheep or lamb s ;  but for 
other animals, pour it along the back so that it runs 
down the sides. Great care must be taken that it i s ap­
plied to the brisket, under the shoulders and thighs. 
For the sheep scab mite. the temperature should be 120°, 
and the scabs should be completely broken up by a 
corn cob. 

(20) H. E. H. asks : 1.  Will two cylinders 
of same stroke, with different diameters and iame 
sized POTts, exert the same power' A. No. 2. Will two 
cylinders of same size exer t the same power, If one 
has bnt one piston, and the other has two, traveling 
opposite directions, both having the same sized ports? 
A. No. 8. What is the average pressure of steam In 
passenger locomotives while running' A. One hun­
dred and twenty to 140 pounds. 4. What d istance 
could a locomotive pu II a train, if its boiler was charg­
ed with steam to its average pressnre, and the fire was 
drawn out, before starting, the atmosphere being about 
70° ' A .  Tllis cannot be answered exce,pt upon specific 
conditions-as to capacity of boiler, weight of trllin 
and locomotive� grade, condition of track, etc. 

(21) A. B. N. asks how papier mache is 
made ' A. Papiermache i s  made by pasting or gluing 
sheets of straw or other thick paper together when wet 
and pressing to the shape of the mould, or making a 
pulp of the paper material and pressing the pulp into 
the moulds. 

(22) G. · W. E. asks if there are any steam or 
electrical buggies in use r A. There have been seve.ral 
electrical and steam bnggies and tricycles invented 
(mostly in Europe), bnt they are for the most part not 
in practical use. 

(23) T. J. T. asks : 1. How long will cot­
tonwood:Llnn. (basswood) and red ehn last1n fence pick­
ets' A. Basswood when well preserved and painted is 
very durablp, and might last for pickets as long or long· 
er than pine-perhaps twenty years. Cottonwood is 
almost as durable when painted and preserved from the 
weather. Red elm is not. durable for this use. 2. What 
is the best and cheapest preservative for that kind of 
wood when exposed to tb.e open air ' A. Common 
paint, linseed oil, and the brownish red oxide of iron 
make one of best ontdoor paints. 8. What Is their 
value compared with yellow or white piner A. 
Southern ye l low pine would perhaps be better than 
basswood or cottonwood, but white pine would be no 
betterfor ontdoor use. 

(24) F. J. del C. asks how to make the so­
called parchment paper. What strength of acid to use, 
and where to obtain or how to make it of the requisite 
strength' A. To make parchment paper dip ordinary 
uusized paper for 5 or 6 seconds into dilnte snlphnric 
acid; and wash with weak ammonia water, acid i part, 
water 4 parts. 

(25) .T. K. asks : 1. What is the greatest 
speed that could be attained by a steamboat. a 
screw prop.eller, in smooth water, of the following di· 
mendons, and what description of boiler or boilers and 
engines wonld be the most suitable, and the amount of 
power reqnlred : Length over ·all, 75 feet; breadth o f  
beam, 1 4  feet; depth of hold, 6 feet; dranght o f  water, 

not more than 4 feet? A. We think about 16 mUes per 
hour, If of good model and very ligbt. A plain, simple 
engine, 1 2 to 14 Inch cylinder, and 12 Inch stroke. with 
locomotive form of boiler of ample capacity to carry 
120 to 140 pounds of steam, having not leM than 600 feet 
heating surface. 

(26) I. H. F. sends us a japanned buckle. 
A. The sample i� dipped. Strillg upan very small 
wires. Thin the japaIfwith turpentine. Heat the work 
to above 200° F., then dip, and hang In oven. Tnm the 
pieces over upon the wire 2 or 3 times while they are 
disposed to drip. This will make the japan even. If 
the japan is good, it will stand considerable thinning be. 
fore it loses its glo,s·. 

(27) L. H. D. writes :  I am using water 
taken from a tank lined with ordinary sheet zinc, for 
greenhouse purposes. I notice, after the foliage of the 
plants has been regularly sprayed for a month or so, 
the leaves become spotted with a whitish stain, as 
thongh there was a sediment In the water which stickli 
to the folisge after drying. Do you think this spot ting 
could come from the action of the water on the zinc ? 
What kind of paint or varnish could I use to coat the 
zinc, which would have no effect on the water ' The 
tank was built and lined abont two years ago, and the 
zinc now shows a roughened surface. Before building 
the tank I nsed the same water, but did not notice any 
stain. The water is changed about once in three or four 
days. Tank holds about twelve hundred gallons. A. 
It is probable that the zinc is the cause of the spotting. 
Painting the Inside of the tank with red oxide of iron 
and boiled linseed oil will no d au bt be a remedy. The 
oxide of iron is called in trade " Prince's metallic paint. " 
You can mix it yourself. Make it as thick as can be 
spread easily with a brnsh. Use no turpentine, 

(2S) W. F. H. asks : Clln you inform me 
how the cement is made which gas fitters use on joints 
after they are put together and found to leak slightly P 
It· is not the regular red lead and oil I have reference 
to, but a hard cement which looks like red sealing wax. 
A. This is called gas fitters' cement. Melt together 
� parts resin (by weight), 1 part beeswax, then stir in 
3 parts Venetian red and pour Into moulds made of 
oiled paper or cold iron moulds. 

(29) J. E. E. asks : Does sound travel a 
greater distance north ,nd south and more rapidly than 
it does east and west, wind currents being equal? And if 
so, have electrical currents anything to do with iIP A. 
Experiments npon the velocity and conditions or sonnd 
In the atmosphere during the past 150 years have not 
developed any difference in the velocity or d istance of 
sound as regards the points of the compass. There is a 
deoided difference in velocity and distance. as with or 
against the wind, as well also with the temperature and 
humidity of the atmosphere. The velOCity Increases 
with the temperature at the rate of 1'14 feet for each 
degree above 82° Fahr. The velo(,lty assigned at 32° in 
dry air is 1089 feet per second, and at 62° 1125 feet per 
second. There are no experiments known to us in re­

gard to the velocity of sound in different electrical con­
ditions of the atmosphere. We think the electrical in­
fiuence is imperceptible. 

(30) E. G. O. asks regarding the modern 
method of rendering glass articles iridescent. A. Some 
information is given in regard to the process as prac· 
ticed abr09d on page 1800 of ScmNTIFIC A]l[ERJCAN 
S�EMENT, No. 11S. Ii is also said to be produced 
by volatilizing tin chloride in tbe fnrnace. 

(31) N. S. H. asks : 1. For receipts for 
mucilage and glue combined, calied Egyptian Tenexine ' 
A. We are not familiar with the composition of the ar­
ticle mentioned. 2. How is impression paper made ? 
A. Take some thin post or tissue paper, rub the surface 
well with black lead, vermilion, red chalk, or any col­
oring matter; wipe this prepa ration well off with a piece 
of clean rag. and it will be ready for use. 3. How are 
Inminous match safes made r A. See " How to make 
luminous paint," SCIENTIFlO AMllIRICAN SUPPLEMENT. 
No. 2411. 4. What are pocket lights made aU A. 
See " Fire work formulal, "  SCIENTIFIO AMERIOAN for 
July 16, 1881, page 42. 

(32) R. H. H. asks :  What is the best thi n g  
to clean buckskin mittens, and also what will clean a 
bronze plate lamp hanger' A. The following, which Is 
used to clean chamois skins, will probably be satisfac­
tory: Make a solntion of weak ;,oda and warm water, rub 
plenty of Bortsoap in to tht' leather, and let remain in 
Boak for two hours, tben rub well until quite clean. 
Rinse well,in a weak solution of soda and yellow soap 
In warm water, but not in water only, else it dries hard. 
After rinsing. wring it  well in a rough towel and dry 
quickly, then pull it abont and crush it well until soft. 
Cleansing with naphtha will perbaps answer. For tile 
bronze plate, if real, use oxalic acid; if imitation, soap 
and water will answer • 

(33) A. W. B. asks : 1. If borax renders 
shellac soluble in water, will not the compound after 
being used as varni,h or cement be then soluble and 
easily Injured by being washed, etc . '  A. Yes ;  although 
as It dries up it is less likely to be dissolved off. 2. If 
shellac is dissolved In spirits, camphor or other resin­
ous gum may be added to give the varnish a gloss or 
luster. Can anythin!( be added to prodnce this eifect 
when water is used as a salven!? A. We would suggest 
the u se of gnm arabic for the purpose. 

(34) J. J. D. asks : H o w  sulphocyanide of 
ammonia is prepared? A. This salt may be prepared 
by miKing hydrocyanic (prussic) acid with ammonium 
polysulpliide (a solution of sulphur in ammonium sul­
phide), and separating the resulting ammonium sulpha­
cyanide from the preCipitated snlphur by filtering. The 
salt thns produced is In solntion. and may then be ob­
tained in the dry state by evaporation to cly�tallizat.ion. 
Iu any case it is cheaper and preferable to purchase the 
snlphocyanide from a wholesale druggist or dealer In 
chemicals. 

(36) E. K. B. writes : 1. Will you please 
give me the candle power of the calcium light, say the 
light nsed by Mr • .  Stoddard In throwing his pictures 
npon the screenr A. From 100 to 125 candle power. 
2. What are the limes used made of, and how' A. The 
best lime cylinders are made of calcined marble; but 
they are usually cut ant of selected piece� of common 
nnslaked lime, which answers very well. 

(37) S. J. D. asks : 1. What power is ex­
erted by a screw one-eighth piteh, 1 in. diampter. 
Pointed angle of 30° working between 2 pins, angle to 
suit screw; In other words, what weight will they lifU 
A. What is the length ot your lever working the screw, 
and what pressure do you apply to the end of the lever' 
2. What is correct method of finding the pressure on a 
slide valve' A. There is great difference of opinion as 
to the CO'I"I'ect method -some say it is only that dne t o  
the area of all the openings; others that i t  i s  that due 
to the whole surface of the valve when not moving, but 
less the area of one port when working. 

I N D E X  O F  I N V E N T I O N S  
For which L etters Patent oC the 'United 

States weret Granted 

March 4, 1 884, 
AND EACH BEARING THAT DATE. 
[See note at end of list about copies of these patents.] 

Anresthetlc !rases, apparatus for administering, 
A. M. Long . . . . . .  " . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . 294,479 

Annunciator. speaking tube, J. Walter , . . , . . . . . . . .  294.535 
Axle. vehicle, Kennedy & Warner . . . . . . . . . . . . . . . . . . 294,632 
Bag. See Paper bag. School bag. 
Bag bolder, E. H. Mor ebouse . . . . . . . . . . . . . . .. . . . . . . . .  294,659 
Bag holder. A. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,505 
Bale tie. Garland & Becker . . . . . . . . . . . . . . . . . . . . . . . . . . 294.009 
Baie tie. wire. W. Hewitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294.386 
Baling press, J . Watson . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . .  29('551 
Baling press, duplex, J. La Dow . . . . . . . . . . . . . . . . . . . .  294.638 
BanjO, H. C. Dobsoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294,451 
Battery. See Secondary battery. 
Battery, A. Hai d . . . . . . . . . . . . . .  . . "  . . . . . . . . . . . . . . . . .  294.863 
Bearing. anti-friction, '1'. R. Ferrall (1').. . . . . . . . . . .  lQ,455 
Bearing. self-lubricating, T. R. Ferrall (r) . . . . . . . . .  10,456 
Bed spring connector, twIn. J. S. Dixon . . . . . . . . . . .  294.593 
Bell tightener. M. L. Russell . . . . . . . . . . . . . . . . . . . . . . . 294.678 
Bessemer converter, H. Schulze-Berge . . . . . . . . . . . . 294,684 
Bicycle, E. G. Latta. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.tWO 
Bicycle saddle.  F. Lillibridge . . . .  . . . . . .  . . . . . . . . . .  294,f145 
Bicycle saddle spring, O. M. Mitchell . . . . . . . . . . . . . . . 294.655 
BlIJiard tables, automattc chalk holder for, W. 

Sherwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294,516 
Block. See Toy building biock. 
Blower for fire places and stoves, adjustable. F. 

S .  Bissell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294,569 
Boller, A .  E. Dalley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294.448 
Boiler furnace, steam, I. L. Merrell. . . . . . . . . . . . . . . .  294,65<1 
Book hol der and rest, E. V. Parker . . . . . . . " . . . . . . 294,498 
Boot or shoe soles, beating out machine for. J. 

W. Rogers , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,506 
Bottle stopper. G. D. Corey . . . . . . . . . . . . . . . . . . . . . . . . 294,443 
Bottle trap, removable. G. M. McCloskey . . . . . . . . . . . 294.489 
Bottles, jars, etc., automatic stopper for, S. P. M. 

Tasker. . . . .  . . .  . . . . . . . . . . . . .  . . . . . .  . . . . . . . .  . . . . . . . . . . .  294,415 
Box. See Fare box. Letter box. 
Box making and covering machine, Manneck & 

Witte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.486 
Bracket, E. S. Hemmenway . . . . . . . . . . . . . . . . . . . . . . . . .  294,385 
Brick, iron paving, J. M .  Gleun .. . . . . . . . . . . . . . . . . . . . . 294.61 1 
Brick machine, A. Cramer . . . . . . . . . . . . . . . . . . . . . . .. , . . .  · 294.368 
Bridge. truss. M. C. Frits, . . . . . . .  , . . . . . . . . . . . . . . . . . . .  294,608 
Brush trimming machine, T. Coldwell . . . . .  . .  . .  . .  . . .  294.583 
Bnbble blower, W. S Fickett . . . . . . . . . . . . . . . . . . . . . . 294,728 
Buckle, automatic rope. S. & F. Selb . . . . . .  · . . . . . . . . . 294.408 
Buckle. harness, W. A. Allen . . . . . . . . . . . . . . . . . . . . . . 294.561 
Burial casket. F. A. Fiel d . . .  ' . . . . . . . . . . . . . . . . . . . . . .  294.456 
Burner. See Hydrocarbon burner. 
Burner, I. W. Shaler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.409 
Hutton fastener, G. W. Prentice . . . . . . • • . . . • . . . . . . . .  294,504 
Button fastener, F. A. Smith, Jr . . . . . . . . . . . . .  294.411. 294.517 
Button holes. protecting. G. L. Crandal . . . . . . . . . . 294.446 
B utton or stud, N. Nelson . . . . . . . . . . . . . . . . . . 294.495. 294.496 
Button setting instrument. G. W. Prentice . . . . . . . .  294.744 
Button, etc., sleeve, S. C. Howard . . . . • . . . . . . . . .  , . , .  294.468 
Button, sleeve, Howard & Schott . . . . . . . . . . . • . . . . . . .  294,469 
Buttons. macbinery for ltnd process of fiIilshlng, 

H. W. Merrltt .t al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,490 
Cables, repaIring, defects In the conductors of 

lead, R. S. W a.ring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.549 
Can nozzle, R. C. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . 294.427 
Candy. S. H. Britton . . . . .. . . . . . . .  . . . . . . . . . . . . . . . . . . . .  294,575 
Cannon, pneumatiC, W. A. Bartlett . . . . . . . 294,348 to 294,353 
Car, Briggs & Prichard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294,574 
Car brake, A. Balzano . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.570 
Cllr coupling. A. H. Armstrong . . . . . . . . . . . . . . . . . . . . . 294.a45 
Car coupling, W. A .  Benjamin . . . . . . . . . . . . . . . . . . . . . .  294,565 
Car coupling, Pegram & Kester . . . .. . . . . . . . . . . . . . . . . 294.501 
Car coupling, Fl. F. Pendexter • . . . . . . . • . . . • . • • • • • • . .  294,5O'J 
Car conpling, A. D. Stansbury. . . . . .  . . . . . . . . . . . . . . . .  294.695 
Car coupling. A. C. Stevens ,  . . . . . . . . . . . . . . . . . . . . . . . . .  294,696 
Car door lock. J .  Sharkey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.513 
Car grip, electric. J. C. Henderson . . . . . . . . . . . . . . . . . . . 294,618 
Carpet fastener. J. A. M arkoe . . . . . . . . . . . . . . . . . . . . . . 294,8117 
Carbnrettng machine. TirriJI & Wilson . . . . . . . . . . . . .  294.527 
Carriage. chil d's. Poolman & Marks . . . . . . . . . . . . : . . .  294,668 

. Carriages, canopy holder lor children'S, A. S. 
Fitch . . . . . .  . . . . . . . .  . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  294,S'M 

Cartridge loader and cap expell er, L. KeJ l er . . . . . . . 294.680 
Cartridge welgblnll and assorting macbine. P. 

Butler . . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . .  �94.S63 
ClUlting. threaded, J. B. J,arkin . . . . . . . . . . . . . . . . . . . . . 294.689 
Chain attacbment, watCh, H. M. Herring . . . . . . . . . . 294.738 
Chain. drive, W. H. Dickey. . . . . . . . . . . . . .  . . . . . . .  . . . .  294,873 
Cbain for draperies. C. A. Scbmidt .. . . . . . . . . . . . .  , . . .  294.682 
Chain link, ornament .. l.  V. Draper . . . . . . . . . . . . . . . . . . 294.595 
Chain link, ornamental, H. M. Herring . . . . . . . . . . . .  294,784 
Cbain. ornamental. H. A. Cburch . . . . . . . . . . . . . . . , . . .  294,560 
Chair. See Opera chair. Tilting chair. 
Chair. W. H. Beardsley . . . . . . . . . . . . . . . . . . " . . . . . . . . . . .  294,433 
Charm telescope, C. Hoheisen . . . . . . . . . . . . . . . . . . . . . . .  294,46'1 
Churn cover fastening. Schmidt & Brammer . . . . . .  294.668 
Churn ,lasher. Webb & Brooks . . . . . . . . . . . . . . . . . . . . .  294.706 
Cleaning and renovating fabriCS, composition for. 

T. E,!"irur, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294.727 
Clevis for reversible plows. F. A. Barrows. .  . . .  . • .  294,481 
C l ip. See T� clip. 
Clock. electric, G. B .  Webb . . . . . . . . . . . . . . . . . . . . .  ; . . . .  294,552 (35) D. P. S. asks : Will you tell me through Clntch. friction. J. K. Proctor . . . . . . . . . . . . . . . . . . .  " 294.671 

Notes and Queries why It is that certain salts or acids Cock or faucet. water and steam, J. Richter . . . . . . 294,674 

when dissolved or mixed with water produce heat while Colfee pot attachment. Bailin & Half . . . • . .  ' , . . . . . . .  294,847 

others produce coldf A. Bodies having a great �heml- Comns into graves. device for lowering, G. T. 

cal affinity f�r each othe� produce heat when brought I COI!,:::;.ti.;k:W:H: Goidi�:: : : : : : : : : : : : : : : : · : : :  :: 
together, while SU

.
Ch bodles as have but little cbemical j Composlrur stick. R. S. Robson . . . . . . . • • . . • . . . . . . . . • .  294,677 

aftlnity produce cold, as the heat fs rendered latent by Cooler. See Milk cooler. 
liqnefaction. Coop or kennel .  folding. H. Evesson . . . . . . . . . . . . . . . . 2IH,600 
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Corn sh eller, I,.  Matthews . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,488 Lifting jack, J. T. Masou . . . . . . . . . . . . . . . . . . . . . . .. . . . .  294,398 
Corset, C. W. Higby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,620 Lifting jack for starting cars, H. Grimm . . . . . . . . . . 294.380 
Cotton scraper and cultivator. S. H. Fountain . . . . . 294,604 J.Jock. See Car door 1ock. Permutation JOck. 
Coupling. See Car couplinll. Shaft coupling. Safe lock. 

. 

Counter for stores. glass top, S. Schutz. . . .  . . . . .  294,512 Lock, \V. H. 'llaylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,702 
Cream of tartar. manufacture of, F. Dietrich . . . . . .  294,59'Z Lock, Woodrich & Langbein . . . . . . . . . . . . . . . . . . . . . . . .  294,560 
Crushing ro l l ,  W. H. H. Bowers . . . . . . . . . . . . . . . . . . . . . .  294,361 Locomotive snow plow attachment, F. Hains· 
Cut otf valve geBr, M. J. McCarter . . . . . . . . . . . . . . . . . . . 294,650 worth . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . .  .. . . . . . . . . . .  294,383 
Cutter. See �'odder cutter. Loom picker staff check, Sawyer & Foss . . . . . . . . . . . .  294.680 
Dental engine, E. R. Pettit . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,667 Lubricator, J. Bissett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,720 
Derrick, steam, C. C. Lym.n . . . . . . . . . . . . . . . . . . . . . . . . 294,395 Lubricator, D. B. Brindle . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,437 
Desk, N. A. Hull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,338 Lubricator, W. A. Lovells . . . . . . . . . . . . . . . . . . . . . . . . . .  294,480 
Ditching machine, W. T. Bennett . . . . . . . . . . . . . . . . . .  294,567 Lubricator, C. B. M cAlvay . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,899 
Door fastening device. J .  E. Bozell . .  , . . . . . . . . . . . . . .  294.573 :Vlagneto or dynamo electric machines, commuta-
Doors, hanging. A, H. P. Leuf . . . . . . . . . . . . . . . . . . . . . .  294.476 tor for. Z.  T. Gramme . . . . . . . . . . . . . . . . . . . . . . . . 294,613 
Dredging machine, S. M ead . . . . . . . . . . . . . . . . . . . . . . . . .  294,400 Mail bags. tag or label  for, G. W. Wentworth . . . . .  294,707 
Drill . See G rain drill. Rock drill . Mandrel and die for c.b l e  presses, R. S. Waring . .  294,544 
Drilling engine, rotary. E. L.  8harpneck . . . . . . . . . . . 294,514 Mandrel for cable prp.sses, R. S. Waring . . . .  294,537, 294,539 
Dynamometer. �'. A. Gleason . . . . . . . . . . . . . . . . . . . . . .  294,877 294,540, 294,54�, 294,547, 294.548. 294.550 
Electric cable, R. S. Waring . . . . . :.294,541, 294,c43to 294,545 Measure, register, and sacker, automatic grain, J. 
Electric cable, compound, R. S. Waring . . . .  294,536. 294,538 M .  �'ulton . . . . .  . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  294,459 
Electric cables. making joint connections in, R. Mechanical power. J. H. Schaffer . . . . . . . . . . . . . . . . . . .  294,681 

S. Waring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,546 Medical compound, G. Seibert . . . . . . . . . . . . . . . . . . . . .  294.687 
Electric conductors, underground conduit for. E. Metal plates, apparatus for scaling and picklIng, 

Verstraete. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  294,703 H. & H. B. Chess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,441 
Electric machine, dynamo, C. M. BaI! . .  . . . . . . . . . . . .  294.719 Milk cooler, A. H. Martin . . . . . . . . . . . . . . . . . .  , . . . . . . . .  294.487 
ElectriC machine, dynamo, G. W. Fuller . . . . . . . . . .  294.453 Mill. See Grinding mil l .  Ro 'ler mil l .  Saw mill. 
Electric machine, dynamo. H. J. Sheehy . . . . . . . . . .  291,688 Mills, attaching the grinding plates of, W. J. 
Electric motor, M. Bacon . . . . . . . . . . . . . . . . . . . . . . . . . . . 294,7 l7 Lane . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,738 
Electric wires, conduit for underground, H. B. Molder's flask, 8. P. Robinson . . . . . . . . . . . . . . . . . . . . . . .  294,406 

Cobb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.365 Mortising machine, E. J .  Humphreys . . . . . . . . . . . . . . .  294,339 
E1ectrical cut out, automatic. C. S. Pinkham . . . . . .  294,404 Motion transmitter, H. Gardner . . . . . . . . . . . . . . . . . . .  294,608 
Electro magnetic helices, automatic cut out fOf1 Motor . See Electric motor. 

F. L. Pope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,669 Mug, G Begen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,564 
Embossed fabrics, manufacture of, Garnier & De.. Nails and tacks, device for cleaning, R. B. Chess . 294,440 

poully . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,i31 Necktie, W. C. Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,726 
Embroidery machine, J .  L. Parks . . . . . . . . . . . . . . . . . .  294,499 Necktie fastener, N. 1. Dryfoos . . . . . . . . . . . . . . . . . . . . 294,597 
Engine. See Dental engine. Wind engine. 011, man ufacture of linseed, A. J. Adams . . . . . . . . .  294,425 
Fare box, J. F. Goodridge . . . . . . . . . . . . . . . . . . . . . .  . .  . .  29�,462 Opera chair, Durant & Shupe . . . . . . . . . . . . . . . . . . . . . . . .  294,454 
]'aucet and tap valve, combined, K. C. Gll1ette . . . .  294,610 Organ attachment, reed, W. Hofer . . . . . . . . . . . . . . . .  294,621 
Feed bag ventilator, F. Wheaton . . . . . . . . . . . , . . . . . . . .  294.421 Overcoat, H. Emanuel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,599 
Feed mechanism. N. P. & .r .  W. Lehr . . . . . . . . . . .  294,739 Paper bag, .J . P. Onderd onk . . . . . . . . . . . . . . . . . . . . . . . .  294.403 
Feed water regulator, D. U. Walter . . . . . . . . . . . . . . . .  294,705 Paper folding machinB, C.  Kahler . . . . . . . . . . . . . . . . . . 294,473 
Fel l y  boring and spoke tenoning machine, E.  M. Paper pulp, etc . •  bleaching, E. Hermite . . . . . . . . . . . .  294,619 

J enkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29·t 628 Paper pulp grinding engines, s e curing the knives 
Fence, !. M. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.7'<1 in, J .  H. lIorne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,387 
Fence, W. F. & G. M. Zahniser . . . . . . . . . . . . . . . . . . . . .  294.424 Paper pulp. machine for "rlnding. J. B. Shepler . . . 294,689 
Fenee, barbed, W. K. Gore . . • • . . . . . . . . . . . . • • • . . . . . . . .  294,612 Parer and slicer, vegetab le,  W • .E. Brock . . . . . . . . . .  294,362 
Fence fastener, wire. C. E. Griffith . . . . . . . . . . . . . . . . .  294,615 Pen, fountain, H. Stockmann . . . . . . . . . . . . . . . . . . . . . . .  294,700 
Fence post, E. D. Miner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,493 Pen b older, F. "I. I,ibby . . . . . . . . . . . . . . . . . . .  , 294,477, 294,478 
Fence post, J. B. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294.508 Permutation lock, E. StockwelL . . . . . . . . . . . . . . . . . . . .  294,701 
FenCing, guard for wire. R. Boone, Jr . . . . . . . . . . . . . . 294,,72 Pipe and other jOints, J. A. Baldwin, Jr , . . . . . . . . . . .  294,562 
Fiber drying machine, F. G. & A. U. Sargent . . . . . . .  294,510 /,ipe threading machine gage, G. F. Smith . . . . . . . . .  294,518 
File, paper, L A. McCord . . . . . . . . . . . . . . . . . . . . . . . . . . . 294,651 Plane, router, H. P. Cope . . . . . . . . . . . . . . . . . . . . . . . . . .  294,724 
FiHering or straining apparatus, centrifugal, S. Pl anter and fertilizer distributer, corn. E. Kolb . . .  294.636 

M. Lillie (r) . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . .  10.457 Planter. check row corn , E. B. White . . . . . . . . . . . . . .  294,555 
Fire arm, magazine, J. M. Clough . . . . . . . . . . . . . . . . . .  294,581 Planter, corn, Hopper & Allen . . . . . . . . . . . . . . . . . . . . . .  294,623 
Fire arms, recoil mechanism for, J. P. Onderdonk 294,402 Planter, hand corn, F. A .  Westbrook . . . . . . . . . . . . . .  294.709 
Fire escape, N .  H. Borgfeldt . . . . . . . . . . . . . . . . . . . . . . . .  294,360 Plow, G. B. Se. Jolm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294.699 
Jj'ire escape, G .  H. Jenkins . . . . . . . . . . . . . . . . . . . . . . . . . .  294,629 Plow attachment, J. O. Caldwell . . . . . . . . . . . . . . . . . . . .  294,578 
Fire escape, J, Stever . . . . . . . . . . . . . . . . . . . . . . . . .  294,522, 294,523 Plow. sulky, F. N. C l ut e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,532 
Fire escape, extensible, P. King-ston .. . . . . . . . . . . . . .  294,635 Pocket knife, O. Huff . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  294,47] 
Fishing rod reel fastcning, G. L. Bailey . . . . . . . . . . . .  2P4.429 Pool rack, Col lender & De Gaetano . . . . . . . . . . . . . . . . . �94.584 
Flask. See Molder's flask. Pool rack, I •. 'Yidmayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,422 
Fodder cutter, corn sheller, and feed mill. com- post. See Fence post . 

bined , 1. P. 'Voodard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294 423 Power. See Meehanicarpower. 
Foil, making rolled metal1ic, H. S. & L. Crooke . . . .  294,725 Power. metallic band for transmitting, A. Jaro-
Fork. See Hay fork. limek . .  . . . . . .  . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . .  294,472 
Furnace. See Boiler furnace. J")ress . See Baling press. 
Furnace, H. C. WllJiamson . . . . . . . . . . . . . . . . . . . . . . . . .  294,556 Press, G. B. Boomer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294,571 
Furnace for heating bl1 l ets, F. H. Daniels, . . . . . . . . .  2D4,370 Press, J. N. Wright . . . . . . . . . . . . . . . . . . .. . .  ; . . ... . . . . .  !!94;147 
Gage. See Pipe threading machine gage. Primer, T. G. Bennett . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  294,566 
Game apparatus, calendar, and clock. ",V. Cooper .. 294,586 Primer. R. F'. :;\l itchell . . . . . • . . . • . . . . . . . . . . . . . . . . . • .  294.657 
Game apparatus. pistol, J. R. Mestier . . . . . . . . . . . . . . 294,491 Printer's damping roller, J. H. Bingham . . . . . . . . . . .  294,436 
Garment attachment, C. D. Spence . . . . . . . . . . . . . . . . .  294.686 Printers' rol l ers. shell or cover for. A. Campbell •. 294,438 
Garter, R. Mitchell. . . . . . . . . . . . . . . . . .  . . .  . .  . . . . . . .  294,656 Pulley centers, die for forming. N. C. Stiles. . .  . .  294,698 
Gas and electric light fixture, combined, L. St.ier. Pulverizing machine hopper, lI. B. Feldman .. . . . . .  294.375 

inller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294,697 Pump, air. W. stanley, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,412 
Gas. apparatus for manufacturing, B. Van Steen- Pump, chain, A. Beckmann. , . . . . . . . . . . . . . . . . . . . . . . .  294,434 

bergh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·. , . . . . . . . . . . . . . .  294.534 Pumps, automatic device for stopping steam, T. 
Gas generator, hydrocarbon, J. Flannery . . . . . . . . . . 294,602 C. Townsend . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . .  294,529 
Gaseous fuel, apparatus for generating and puri_ Pyrcxyline and mica, plastiC compound from, G. 

fying. S.  Lloyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,646 M. � I owbray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,661 
Gate, J. R. Lowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,481 Rack. "ee Pool rack. 
G ate, D. B. Matlock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,649 Railway frog, J. F. Penrod . . . . . . . . . . . . . . . . . . . . . . . . . . 294,664 
Gen erator. See Gas generator. Railway frog and switch guard, P. S.  Dusenbury • . 294,598 
G rain drier, S. P. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . 294,367 Railway rail , reversibl e  sectional l ap joint, H. D. 
Grain drill, M. F. & T. A. Foley .. . . . . . . . . . . . . . . . . . . , 294,603 Morrell. . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,743 
Grinding mil l .  D. Hess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.785 Rake, J. Moore. . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,658 
Grinding mill,  E. Rhodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294,673 Reamer, C. H. Malmedie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294,484 
Guard. See Rein guard. Re.mer, expanding. C. Wren . . . . . . . . . . . . . . .  , .  . . . . . .  294,714 
Handle. See 'rool handle. Reel. See \Yire reel. 
Handle covering, H. C. Mill igan . . . .  ., . . . . . . . . . . . . . .  294.492 Regulator. See Feed water regulator. 
Harrow, J. L. Laughlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294 393 Rein guard, C. W. Speaks . . . . . . . . . . . . . . . . . . . . . . . . . .  294,521 
Harrow attachment, C. A. McElroy . . . . . . . . . . . . . . . . .  294,652 Heservoir and palette, combined,. F. S. Dellen-
Harvester, corn. G. E. Al inder . . . . . . . . . . . . . . . . . . . . .  294,715 baugh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,591 
lIarvesters, friction brake for, H. Wagner, Sr . . . . 294.416 Rock drill. Barlow & Emery . . . . . . . . . . . . . . . . . . . . . . . . . .  294,430 
1 1  at, R. D. Greenlees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294.379 Roll er mill, F. Wegmann. . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  294,418 
Hat bodies, devicc for flanging, M. H. Ryder . . . . . . . 294.745 Roof. felt and gravel, W. H. H. Childs . . . . . . . . . . . . .  294,579 
Hat brims. wire frame for, G. B. Sherman . . . . . . . . .  294 515 ROOfing composition, J. F. Perry . . . . . . . . . . . . . . . . . . . .  294,665 
Hay fork, W. H. Cowdery . . . . . . . . . . . . . . . . . . . . . . . . . . .  294 587 Ropes, clamp for attaching. C. Kortum . . . . . . . . . . . .  294,392 
Hay loadtng machine. M. M. Somborger . . . . . . . . . . . 294,693 Sad iron handlea, m:lChine for bending shanks of, 
Hay stacker. A. A. Noyes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.662 J. �abold, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294,509 
Heel stiffener shaping mach ine, L. Cote . . . . . . . . . .  294,444 Safe. burglar proof, G. W. Kennedy . . . . . . . . . . . . . . . .  294.631 
H ides, apparatus, for preparing. T. Shaw. . . . . .  294,410 Safe l ock, J.  T. Hough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.625 
Hinge, l OCk. Straup & M orgenstern . . . . . . . . . . . . . . . .  294,746 Sand bars. etc., In rivers and harbors, apparatus 
Holder. See Bag holder. Pen holder. Type for loosening up and removing, Johnson & 

holder. Johnsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  . . .  :294,737 
Hook and eye fastening. F. G. Whelan . . . . . . . . . . . .  294,554 Sash fastener, N. B.  Bendy . .  . • .  . . . . .  . . . . . . . . . . . .  294.485 
Hop training device, C. T. Busb . . . . . . . . . . . . . . . . . . .  294,723 Saw buck, B. R. Baker . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . .  294,718 
Horizon, artifiCial, G. W. Melville . . . . . . . . . . . . . . . . . 294,653 Saw dipping- machine, E. C. Atkins . . . . .. . . . . . . . . . . . .  294,346 
Horse cheCker, D. O. Cox . . . . . . .  . . . . . . . . . . .  . . . . . . . .  294,445 Saw machine, band, W. H. Dodge . . . . . . . . . . . . . . . . . . . 294,452 
Horse power, J. :Qick. Jr . . . . . . . . . . . . . . . . . ' "  . . . .  294,372 Saw mill . Circular, W. P. Cl ark . . . . . . . . . . . . . . . . . . . . .  294,442 
Horse power, transmitters, removable post for, Saw mill. dog, \V. H. Snyder . . . . . . . . . . . . . . . . . . . . . . . . . 294,692 

F. B. Bignell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,568 Saw mill dog, W. M. Wilkin . . . . . .. . . . . . . . . . . . . 294,7tu, 294,711 
Hose nozzle. J. Richter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294.675 Saw swaging machine, P. B. Charboneau . . . . . . . . . .  294.489 
Hydrocarbon burner. W. L. Gregg . . . . . . . . . . . . . . . . .  294,614 SchOOl bag. M . Honinger .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294,622 
Inhaler for anresthetics, H. Cook . . . . . .  ' . . . . . . . . . . . 294,585 Scissors, manufacture of, J. D. Frary . . . . . . . . . . . . .  294,605 
Insect destroying device. C J. Gustaveson . . . . . . . .  294,616 Screw, capped wood, E. Stiemke . . . . . . . . . . . . . . . . . . . .  294,524 
Insulation, composition for electrical, J. FottrelL Screw driver, ",V. L. Parmelee . . . . . . . . . . . . . . . . . . . . . . . 294.663 
Insulation, manufacture of material for electric, Scrubber, King & Carlson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,634 

W. V. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.557 Seal, metallic. E. J .  Brooks . . . . . . . . . . . . . . . . . . . 294,576, 294,577 
Insulator for electric conductorR, A. W. Hale . . . . .  294.384 Seaming machine, can, Smith & Dolg . . . . . . . . . . . . .  294,520 
InSu l ator for e l ectric wires, W. W. Beach . . . . . . . . . .  294.563 Secondary battery, A. Haid . . . . . . . . . . . . . . . . .  294,464, 294.465 
Iron, apparatus for treating sheet, W. D. Wood . . .  294,559 Seeding machine, H. D. Spangler . . . . . . . . . . . . . . . . . .  294,694 
Ironing board, J. C. West . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,703 Sewer gas check, C. A. Scheffler . . . . . . . . . . . . . . . . . . . . .  294.5Jl 
Jack. See Lifting jack. Wagon lack. Sewing machine trimmer. W. F. Beardslee . . . . . . .  294,432 

Soldering machine, can, Anderson & Wlnterhal- I 
ter. . . . .  • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,428 

Soldering tool, G .  A. Marsh . . • • . . . . . . . . . . .  : . .  : . .  , . , 294,648
, Inside IJla#re, each i n !l!lerti on .. .. ..  ?'a cents a line.  

Spooling machIne, thread guide, E.  B. Willl�S . .  294,712 i nac), PaU"e, efLCh i n !iilf�l't i oll  .. .. ..  $ 1 . 0 0  a l i n e. 

Spring. See Bicycle saddle spring. VehIcle (About eight words to a line . )  
spring. Watch case spring.  Engravings may head advertisements at the same rate 

Starch, manufacturing, W. W. Underhill . . .  294,530, 294,531 per line, by mea8urement. as the !ett�r pl'MS. Adver· 

Steam pipe conduit, L. F. Beckwith . . . . . . . . . . . . . . . .  294,854 t!Bements must be reeewed at publ�catwn ?ffice as early 

Stereotype backing powder or filling, E' & A. H. as T hUTsday mormng to a'fY}Jear �n next .s1me. 
Cowles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,588

1 =I::�::::: ••• :� •••• ; •• Stone dr�ssing machine, F. M eisel . • . . . . . .  _ . . . . . . . .  294,401 
Stopper. See Bottle stopper. I 
Suspende,s, M. Marcus . . . . .. . . . . . . . . . . . . . . . . . . . . . .  294.396 1 
Tag for plug tobacco, etc .. A. Sichel. . . . . . . . . . . • . . . .  294.691 
Tanning apparatus, W. S. Wells . . . . . . . . . . . . . . . . . . . .  294,420 
Telegraph cab l es into pipes, apparatns for draw-

Ing, W. R. Patterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,500 
Telephone central office apparatus, Lytle & 

M cCoy . . . . . . . . . . . . . . . . . . . . . . . . . ' .. . . . . . . . . . . . . . . . .  294,482 
Thermometer, H. Guth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,732 
Thermometer, clinical metallic, W B. Fowle . . . . . .  294,729 
Thermostat. A. K. Rider . . . . . . . . . . .  . . . . . . . . . . . . . . .  294,405 
Tie. See Bale tie. 
Tile. illuminating, J. Mark . . . . . . . . . . . . . . . . . . . . . . . . .  294,647 
Til e  mill table. J. S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,519 
TUes, manufacture of mosaic and other, J. Lar-

manjat . . . .  \: .  . .  . . . .  . . . .  . .  . . . .  . . .  . .  . . . . . . . . . . . . . .  294,475 
Tilting chair, J.,,;'W .  Kenna . . . . . . . . . . . . . . . . . . . . . . . . . .  294,891 
Time recording system, watchman'S electric, G. 

W. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,3n 
Tire. wagoh wheel, P. Gendron , . . . . . . . . . . . . . . . . . . . .  294.461 
Tobacco presses, finisher plate for plug, A. Sichel 294,690 
Tool handle. J. A. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.633 
Toy, C.  M .  Urandall  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294,590 
Toy building block, C. M. Crandall . . . . . . . . . . . . . . . . . .  294,589 
Toy buHding bl ock, U; W. Frost . . . . . . . . . . . . . . . . . . . . . .  294,607 
Toy pist o l ,  Dean & Hotchkiss . . . . . . . . . . . . . . . . . . . . . . .  294.450 
Tracings, making copies of, P. H. Maudel. . . . . . . . . .  294,485 
Trap. See Bottle trap. 
Trimmer. See Sewing machine trimmer. 
TrUCk, hand, C.  F. Stremel. . . . . . . . . . . . . . . . . . . . . . . . .  294,525 
Trunk, salesman's sample.  A. Dodd . . . . . . . . . . . . . . . . .  294.594 
Tug clip, S. A. Wall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,704 
Type holder, E. C. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,855 
Undergarment, S. Roseuth al . . . . . . . . . . . . . . . . . . . . . . .  294.507 
Urn, coffee, C. H. Peters . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.666 
Valve, fiuid .ctuat.ed, W. Boorman . . . . . . . . . . . . . . . . 294,359 
Valve, stop, J. H. Blessing . . . . . . . . . . . . . . . . . . . . . . . . . .  294,31'>7 
Vault, bank. Hough & Harper . . . . . . . . . . . . . . . . . . . . . . . 294.626 
Vehicle wnnlng gear, C. M. Murch . . . . . . . . . . . . . . . . .  294,742 
Vellicle spring, W .  H. Doyle . . . . . . . . . . . . . . . . . . . . . . . .  294.374 
Vehicle, two wheeled, W. F. Heath . . . . .. . . . . . . . . . . .  294,617 
Vehicle. two wheeled, C. W. Sal adee . . . . . . . . . . . . . . .  294.679 

WO R K S H O P  
R E C E I P T S . 

S E CO N D  S E R I E S. 
A rel iable Jlandbook for l\fanufacturers, l\fechanics, 

and Scientific Amateurs. 485 pages, size 7% x 5 inches. 
Price Two Dollars, postage prepaid. 

Descriptive CatalofjUc ana Circulars mailedjree. 

E. & F, N, SPON, 3 5 MURRAY ST" NEW YORK. 
Woodwork ing M ach i ne ry. 

igJ ��a
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Agricultural Works, Carriage 
and Buggy Shops, and General 
Wood Workers. Manufact'd by 
C01'de@ii1l1 8n & Ea-al, Uo., 

C i n ci n n u t i ,  0 . . U. :S. A .  
Ful l assortment of Perin Saw Blade .. 

Vehicle, two wheeled. S. Toomey . . .  . .  . . . . .. . . . . . . .  294,528 
Vel ocipede, E. G. & A. C. Latta . . . . . . . . . . . . . . . . . . . . . . 294,641 TilE SWEETLAND M'} 'G COMPANY' 
Ventilator. See Feed bag ventilator. Waste pipe WAI,LINGFORD, C O N N. 

ventilator. Manufacturers of 
Vise, H. A: Hyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,737 
Wagon jack, Mottram & Mundy . . . . . . . . . . . . . . . . . .  294,660 " T h e  Sweet l a n d  C h u ck." 
Waste pipe ventilator, J . Persson . . .. . . .. . ... . . . . . . . .  294.503 
Watch case spring, E. H. Jenkins . . . . . . . . . . . . . . . . . .  294,3� 'l'HE SOLAR ECLIPSE OF MAY 6, 1 883. 
Watch winding device, Harman & Skidmore . . . . . . .  294,446 ! -An abstract of the reports of Profs. Holden,  Hastings, 
Weighing machine, E. "TOlner . . . . . . . . . . . . . . . . .. . . . . . 294,713 n nd others regarding the journey to !he Caroline Islands, 
Wheel or pulley,

. 
1J . H. Fulton . . . . • • • . . . . • • • • . . . . . . . .  294.730 rgg���p�e�y

ore�a
n 

°f;£��:�lj�g 
e�!���.

as
c��i�r�:g �� 

Whiffletree, H. H. E. Bery . . . . . . . . . . . . . . . . . . . . . . . .  294,856 SCIENTIFIC AMI'ORICAN S UPPLEMEN'I" Nos. 40(1. 4 0 1 -
Whiffletree coupling plate. D .  H. Liddy . . . . . . . . . . . 294.644 !'rfri'i!O

o'ii��s
a�c�r;;:; �lr���S���I��:. 

two. '1'0 be had 
'Vind engine, C. H. Cramer. . . . . . . . . . . . . .  . . . . . . . . . .  294,�69 
Windmill shifting apparatus, L. M. Hoskins . .  . . . . .  294,624 I Window and door button, E. Kempsball . . . . . . . . . . .  294,474 
Window bead fa,stener, H. F. Neumeyer . . . . . . . . . .  294.497 
lYindow 'shade finUl'e and roller. 'Bloch & Maim·' 

strom. . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . .  �94,358 
Window shade pull, J. Day . . . . . . . . . . . . . . . . . . . . . . . . . .  · 29t,449 
Wire, Ingot for gold plated, L. L. Burdon . . . . . . . . .  294,722 
Wire reel, H. C. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,670 
Wire, spooled market, A. B. Malin . . . . . . . . . . . . . . . . . .  294.740 
Wire stretcher, W. D. Amis . . . . . . . . . . . . . . . . . . . . . . . . .  294,716 
Wire twisting machin e, Ayres & Decker . . . . . . . . . .  294,748 
Wood preserving, W. W. Robin son . . . . . . . . . . . . . . . 294.676 
Wrapper folding machine, W. B. Howe . . . . . . . . . . . .  294,470 
Wrench, O. A. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,642 
Wrench, J. A. Stanton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.413 

cu •• SPRr,VG UA TALOGUE READY. 
SEND US ���nr���rii�h ;t�S�����lo��dlarge illust'd 
10c. catalogue, full of fine engravings. .Everything III the gun 
line, watches, etc., at barJl3iD.ljrices. Thuse senuing 
���.g��S:&ca(��.�e s!!ess�:ft'i:ru�w . i�J��,�e� Ross, 16 & 17 .Dock tiq., Boston, Mass. We take postage stamp', 

Yoke, neck, M .  Dakin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,447 - 1 ------ ------ ,--
DESIGNS. 

! WA N '1'E f), a party to manufacture or take interest in 

I ent��� b��3�e�s 
c���:���c-Pi;L�ljj���ol'Jn�sJua�p)t� 

Banner, S. W. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,846 Street, Washington, D. C. 
Bottle, H. A. Chalvin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,837 ' ----------------------
Carpet, J. W. Bassett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.836 �ld

O
S:lY v�ln'�?e

O
in�':,i:rig����i'.���h

i� e\?e�'hno�:.,�t��� Carpet, F. E. Cory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,339. 14.840 indorsee! by highest authority. No competition. Pro. 
Carpet, J. L. Folsom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.841 ���:�ljL\'b�illlf.�g���flIse

u��.il:�g,
d
I';'c:'.i� 1::f::3; N��: Carpet, A. L. Halliday . . . . . . . . . . . . . . . . . . . . . . . . . . 14,843, 14,844 

Carpet, H. Hunt. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,845 
Carpet, D. G. Melville . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,848 
Carpet, J. Pege! . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.853, 14,854 
Carpet, J. S. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  14,849 

WANTED A FJRS'J'·C ) ' A S" A X T.E H A lU. 
ltfERlU A N .  Steady employment 

and good wage. assured. HOUSTON HAY, Coshocton, 
Ohio. 

Ear ring, J .  B .  Van Houten . . . . .  14 856 14,857 14,859 to 14,862 C O L 0 R I N  ARCHITECTURE.-B Y 
Ear ring pendant, J. 8. Van Houten . . .  14,658 14,863, 14,864 
Lamp bracket, R. Christesen . . . . .  . . . . .  . . .  . . .  . . .  . . .  14,838 
Magnesia block, W .  Griscom. Jr . . . . . . . . . . . . . . . . . . . . . 14-.842 
011 cloth, C. T. & V. E. Meyer . . . . . . . . . . . . . . .  14,850 to 14,852 
Shade pul l .  H. L. Judd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,847 
Wrap, lady's, S.  J. Shiels . . . . . . . . . . . . . . . . . . . . . . . . .  . . 14,855 

TRADE MARKS. 
Baking powder, Bothin Manntacturing Company .. 10,973 
Banj OS. G. C. Dobson . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . .  10,969 
Bitters, E. Eising & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.975 

Digars, Esta brook & Eaton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,980 
Cigars, lteid, Murdoch & �'ischer. . . . . . . . . . . . . . . . . . .  10,983 
Cigars and cigarettes, J .  C. Sullivan . . . . . . . . . . . . . . . . . .  10,985 
Compound,  liquid purgative, California Fig Syrup 

Company . . . . . . . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,974 
Dane!rufl cure, Speicher Dandruff Cure Company . .  10,978 
Lard substitute, W .  E. IV orth . . . . . . . . . . . . . . . . . . . . . . . .  10,979 
JJotion , skin, Goodwin & Thurston . . . . . . . . . . . . . . . . . . .  10.976 
Medicine, ague, S. C. Boiling . . . . . . . . . . . . . . . . . . . . . . . . . 10,972 
Pills, Sparks & Bolling . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  10,977 
Ribbons and silk textures, Oberteutfer, Abegg & 

Daeniker. . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.982 
Soap. laundry, I,autz Brothers & Co . . . . . . . . . . . . . . . . .  10,981 
Time keeping instruments, S. Thomas Clock Com-

pany. . . . . . . . . . . . . . .  . . .  . . . . . . .  . . . . . . . . . . . . . . . . . .  10,984 
Unfermented grape juice, A. Werner . . . . . . . . . . . . . . . . 1O.9n 
Whisky, J. H. Rogers & Co. . . . . . . . . . . . . . . . . . . . . . .  10,970 

George Aitchison. A lecture on color as applied to th e 

ig���� gi ���di��:' �i��r!d 
°t��e lo�si;\�n ;����e

h�lg� a.rt, and showing that it has almost always been used to 
enhance the beauty of buildings. ContalD-ed in SrI EN­
'l' IFle Al\-ll�RICAN S UPPLEMENT, N o .  381. Price 10 
cents. To be had at this office and from all newsdealers. 

FO R  SA T, E. 1 H. P. Horizontal Steam Engine, new. 
cheap for cost. E. 1,\ SHAW, Beverly, l\IaSB. 

B U G G I ES for the TRADE. Territory given. 
ENTERPRISE C ARRIAGE CO., 
CinCinnati, O. Catalogue FREE. 

Dll:U I5I 'I'  :BEl SC>LX> 
To make room for specia i machinery. One old style 
wood bed Engine I.athe, ;.36 inches by 14 feet. just re· 
paired at a cost double our selling price. One Munson 
Bros. S6 inch feed run with fixtures all new and {)er .. fii:ad*:��s

08'il:'E;;r�)f�:'&��0}Iat;rld:.,�V.arlcu. 

..... j·F I R E  -AN D- V E R M I N·! ..... 
P R O O F  

Sample and Circular Free by mail. 
U. S. MINERAL WOOL CO" 22 Courtlandt St., N. Y. 

�:���t�:::���e���i��\i�h;;��;;�: : : :  : : : : : : : : : : : : : :  ::�;; sew:,�n�ee
.
dle : . �.��.

i�� . ��.� . d.
r
.
i�:�� . � . .  ����c��: .�: 294.6l7 A pri n te(1 copy of the specification and drawing of UN" I V E R.. S.AL 

In and furnace, J .  Druecker . . . . . . . . . . . . . . . . . . . . . . 294,453 Shade roller. D .  R .  Stedman . . . . . . . . . . . . . . . . . . . . . . . . .  294,41 4 any patent in til e foregoing list, also o f  any patent I = 'Pulverizes everything-hard, so ft, �mmy, etc. 
Kite,  fol ding, J. Stumpp . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,526 Shade roller, spring. A. Morgan . . . . . . . . . . . . . . . . . . . . 294,494 issued since 1866. will be furnished from this office for 25 � 'r;�l

l
�;s

i
� Ci�� ����g:r and the best otton Seed � 

Knife. See Pocket Imife. Shaft coupling, friction. Proctor & Huckins . . . . . .  294,672 cents. In ordering pl ease state th e  number and date � .Portable Steam Engines, Stationarv Engines, ,... 
Knife, C. Winefie l d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.5.\8 She i ler. See Corn sheller. of the pat.ent desired, and remit. to � I unn & Go., 261 Horizontal and Upright BOilers, all sizes, on t"" 
Knitting machine, Gross & A dams . . . . . . . . . . . . . . .. . .  294,381 i Shirt, E. S. Moore . . . . . . . . . . . .  :. . . . . . .  . . . . . . . . . . . . . .  294,741 Broadway, N ew York. We also furnish copies of patents jg han d for immediate delivery. t"" 
Knob or handle, C.  S. Lewis . . . . . . . . . . . . . . . . . . . . . . . . .  294,643 Sbovel, H. J. Welch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.4nl granted prior to 1866 ; but at Increased cost, as tb e I- 10 Barclay St., N. Y. City. • 

Lamp burner, C. G. Webber . . . . . . . . . . . . . . . . . . . . . . . . 294,417 I Sifter, rotary coal, J. Weikert . . . . . . . . . . . . . . . . . . . . . . 294,553 specill<!ations. not being printed. mnst be copied by 
Lamp, el ectriC, C. J. Van Depoele . . . . . . . . . . . . . . . . . .  294 533 1 Skate, roller, S. W. Alward . . . . . . . . . . . . . . ... . . . . . . . . . .  294.426 1\ h an d. 
Lamp. electric arc, Earle & Goltstein . . . . . . . . . . . .  294,455 , Skirt. L. Dryfoos . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 294.596 Canadian Patents may now be obtained by the 
Lamp, electric arl.!, C.  J.  Van Depoele . . . . . . . . . . . . . . .  294,534 11 Snow plow. Gunther & Hubbard . . . . . . . . . . . . . . . . . . .  294,382 inventors for any of thelinventions named in the fore� 
Lathe, turning, H. W. Farley . . . . . . . . . . . . . . . . . . . . 294,601 Sofa and bath tub, combined, G. E. Ga Nnn . . . . . . . .  294,460 going list. at a cost of $40 each. For fnll instrnctions 
Leather foldIng machine. R. H. Lufkin . . . . . . . . . . . . 294,394 Soldering iron, W. B. Choate . . . . . . . . . . . . . . . . . . . . . .  294,364 [ address Munn & Co., 261 Broadway, New York. Other 
Letter box. C. F. Matze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,(88 Soldering lron, C. F. Schwarz . . . . . . . . . . . . . . . . . . . . . . 294,407 foreign patents may also be obtained. 

ROOFING 
For buildings of every description. Durable, light, 
easily applied, and inexpensive. Send for sample. 
loT. Y. COAL TAR CHE1I[JCAL Co., 10 Warren St. ,  New York. 

© 1884 SCIENTIFIC AMERICAN, INC
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1m SI B  LEY'S TEST E D  Wahl s Galvanop lastlc MampulatlOns F O R  A LL CJ,IMATES ALL sons, 

RECENTLY PUBLISHED ALL Tested for Vitality, and in Gardens for Purity and Value. Send for C A 'J'A I.OGI]E AND I'RIC E 
. . ' . '  . I.IST of Vegetable, Flower. and Fiel d  Seeds of all Tested Varieties, ll'n"E. 

Gi:;
l
rt':;�'8'dl����� ������:!�t:,;'II�ter�!([tli��I<;���� Mail Orders promptly filled, making a Seed �tore at home. Redu.ced Prices 1;0 Clubs. 

plastic Opemtor. Comprising fhe Electro-Deposition H I R A M  S I B L E Y  &. CO Rochester N Y C h i cago I I I 
of all Metals by means of the Battery and the Dynam().. . , , • . ,  , .  
Electric _"lachine, as well as the most approved Pro­
cesses of  Deposition by simple Immersion, with de-
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the ,nortd. 
arT"e above or any of Dun' BookS sent by mail, free of 

post"l(Je, at the publicatwnprice, to any address in the world. larOur OataIoaLte of PracrAco;! and Scientific Books, 96 
pages 8vo, and owr other Catalogues, the whole covering 
ever·y brancn of Science apptieli to tlul Arts, sent "'ee an'l 
free of pOS'aae to anyone in any pa,·t oj flU! worla wlW wUl furni.sh h4s address. 

HENRY CAREY  B AlR]) & CO . .  
Industrial Publishers, Booksellers, and Importers. 

81U W A LN U'.r STIU�ET, PH I L A D ELPHIA, PA. 

SAV E  T H E  f L O O R S. 
NOISELESS RUBBE R WH E ELS, 
.� , FOR ALL PURPO S E S .  QV: � G E O. P. C L A R K' �e>' 

W , N D SOR LO C K S,CT. 

$6 WATCH FREE 
'1'0 A G E N T S  FOR 

S P E N  C E'S B L U E  B O O K ,  
A Pel'fect ly Sedimcnt less 

ULTRAMARINE BLUING 
N OT H I N C  L I K E  IT. 

N O T H I N C  E Q U A L  T O  I T .  

kA���E���H�tSTQ�!�� O U�N�9l���fM £9.LO 
T E N S I L E S T R.E N G T H, 3 9 . 2 9 2 LbS T O  T H E  S Q U A f\ E  I N C H  E L A S T I C I T Y  9.71 8 . rO f\  S A L E T O  
T H E  TI\AOE I N  I NG OTS.1HIS M ETAL CAN B E  USE D ,Oi\ANY A N D  ALL PUI\PDSES AOO�£SS 402 WAL!lUT S '  PHILAD ELPHIA.P� 

O U R  LAT E ST T H O U G HT A strong. 2 blade Knife, with 
. • wrought steel screw driver, 

worth its cost to a mechamc every day he 
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without the screw driver 75c. Strong 2 blade Jack 
Knife, 5Oc. Extra strong 
3 blade Jack Knife $1. Fine 3 blade Pen Knife $1. All our goods h iLlHl 
forged f r o  m l'nZOl' 
.t ee l . 48 page list free, 
also ., How to use a ra­
zor.' 

IlIAHER & GROSH, 40th Stl'eet, Toledo, O. 

All bottled or l i q u i d  Blulngs are bad because of 
their KI'cen il'4h tint; and all sol i d  or u l l l'nm al'iue I BIuings (except Spence's Blue Book) are 'V01'8e because I they are absolutely and whoJly i nso lub le .  and henr.e 
throw down a sediment which spots. blurs. and muddles ________________ ____________________________ _ 
the clothes. But S P E N CE' S  H I . V E  U O O l('  makes I a Bluin,. which is of that most beautiful of all blue 
colors, the 1I I U'RIIUU' i Il C, and is, at the same time, 
perfectly sol u bl , ' ; hence it does not settle or throw 
down thelleast particle of sediment. Nothing more can 
be desired. It is just simply perfect. 

• •  One lady, as soon as she saw the Blue Book Bluing 
dissolved in  a tumbler of water. threw all her old 
bluing out of doors."-L, Appleton. Lowell, Mass. 

. •  It sells like hot. cakes. The ladies go nearly wild 
over it." -J. p. Welch, St. Oharles, Kv. 

A $6 s w r"s WA 'l'C B ,  stem-winder and setter, 
���EM'[f:,S
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free. Sample mailed for 25 cents in Stamps, Silver, or 
Postal Note. PA t T O N  S P �; I'i C E, 

138 East 16th St., New York. 

ROUND SHOULDERS, OR ANTERO-POS· 
terior Curvature of the Splne .-By Chas. F .  Stillman, M. 
S., M .D. An inquiry into the anatomical and physio log­
ical characteristi<:s of round Shoulders, with directions 
as to how the deformity should be treated by mechanical 
and physic"l means. lllustrated witn 3 figures. Con­
tained in SCI Ji: S T I F I O  AMERICAN 8UPPLEME:'tIT. No. 
403. Price ]O cents. '1'0 be had at this ofllce and trom 
all newsdealers. 

SmaJi Engine CastinR"s, Gears. Lathe Tools,Saw B i ades,Tool5 
for- Mechanics MachiRists and 
Amateur5, Engraving Too15, 
Scroll Saws, Skates, Bicycles. The targ�ststock of tine Tool, 
i n  the U. S. Send (or price-list. 

'l'1I1 JOliN WILXINSON CO.,  68 & 10 Wabash A .... Chlcage. 

FIRING GA S RETORT S ; THE HEAT­
�;�Wg:ti���� S:b���Te�fe�� fr
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T I F I C  AMEl t iCAN S U P PLI�ill l':NT, No. 4 0 1 .  Price 10 
cents. To be had at this ofllee and fmm all news­
dealers. 

N ERVOUS DEBILlTYq�kl���.! 
iRENCH HOSPITAL METHOD. New to America. 
(Jlvlale Remedial A.v:ency. 1 60 Fuiton St., New Yorlr 

GONS UM PTIO N� I ha.ve a. posi tivo remedy for tho nbovo dtsease; by its uss t'housands of casal of the worst kInd. and of long standing b,�ve been cured. � J n dee d..1 8o strong Is my faith infts efficacy, that I wi l l sond TWO BO'l'T LES FN.EE, together with a VAL: ��:s
L: �:t8�a�IdSr�sO;: L\�� �!�ast'J�rT'il, ;Ji?:�i 8��;N �i: 

ltUPTURE 
g
ur

��. r�.
o
����lwt§

o
��[b�i

e IWJl�� ���ga��!� Wew York. His book. with PhotographiC likenesses 
of bad cases. before and after cure, mailed for 10c. 

266th ED IT ION .  PRICE ONLY $ 1  
B Y  M A I L P O S T P A I D . 

KNOW lHYS 
A Great Medica l Work on Manhood 
Exhausted Vitalfty. Nervous and Physical Debility, Pre­
mature Decl ine in man, Errors of youth. and the untold 
miseries resulting- from indiscretions or excesses. A book 
for every man, young. middle-aged, and old. It contains 
125 prescriptions for all acute and chronic diseases. each 
one of which Is invaluable. So found by the author,whose 
experience for 23 years is such as prollably never before 
fel l to the lot of any physician. 300 pages, bound in beau­
tiful French muslin. embossed covers, :full gilt, guaran­
teed to be a finer work in every �ens·e-mecbanjcal, liter-���'n��� rcf?�.srot,()o
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the author by the National Medical A ssociation, to the 
ofllcers of which he refers. 
an�bb� ���\1iti�¥!� �g:��1i�1 
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am Lamcet. 
'I.'here is n

O 
member of S

O
Ciety to whom this book wl\l 

not be usef'll, whether youth, parent, guardian, instruct­
or, or cIerI" yman.-Ar(1onaut. 

AddreS'f the Peabody Medical Institute, or Dr. W. H. 
Parker, 1.0. 4 .Bu1fInch Street. Boston, Mass., who may 
be consu lted on an diseases requiring skill and eX

E
eri .. 

���edC���n�i�r��b:tln6":�gis�t�es����ts H E A L �ve 
spee.ialty. Such treated successfully THYSELF Without a n  Instance of failure. 

THE CHEAPEST WORK EVER ISSUED ! 
-T H E-WORLD'S CYCLOPEDIA 

--AND LIBRA RY OF--

UNIVERSAL KNOWLEDGE. This valuable Tolume giTt�r ����';'�:te��n��n��e information, arranged 

��::rtmecYlDre, Botany, Mlne rRlogy, 
A J:"rl culture, ��;�':.':��f:. .. , Medici n e, 
Astronomy, Educat i o n ,  ��;i'!!:����: A rts and Sciences, Geogrn.ph y  Re l l p l o n, D i o  h Geology, ' '" Blbfi��� i:ite rature, Governments, l\'

atu r�f8torT' Cities a n  d To,vDa or History, Ln,v, t h e  World, IlorUculture. C o m m e rce Explorati on &; Travels Llterature, Mythology' EccleRlastical History Mech anics, La,nguu,ges, &e 
Rnd l; ��l!t���: :;:�8g�t ��f,�1�'a�Oci�o�:�1�
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����l��i ever pubIlsbed. A.gents Wanted to take orders tor this 

I N D ISPENSABLE LIBRARY OF UN IVERSAL KNOWLEDGE. 
OrwEP:O�tIAil�ilJ  �ed��:s

t!.
tor examination , by mall, post·pald tor 

World Mi" g Co.  122 Na.ssau Street, New York 
We Want Agents for the WORLD'S CVCLO�EDIA 

And to get at once Brisk, Energetic and Sucaessful Workers, we have decided to give $ I 0 0 0 C A S H �;c�::e�f::�e-:�: JO��;Sl !�e188:: , We offer such extraordinary Induee-IDeuts that Agents cannot Call to earn from $ 1 00 to $300 per month. We will also divide equal ly 
$1 000 CASH Bet,veen the t e n  persons who s e n d  t h e  t e n  next 

49 �:r�dg�8!a:;1�e;;CI���?:�Y �:�I� t::�ty a��;:�s· fO�V�;f� DOLLA.R. If you do not find the C.\·clopedla worth the money we wUl refund the cash . Every a.ge n t  wi l l  realizo Handsome Profits on al l orders sent, an d t h e  most energetic will receive the $2, 000.00 Ca sh Preillfums DOllied above In addUion to all other c o m mlStJlons. Send. One Dollar at once fOr Sample CYc loped i a  and V onfldcnthtl Terms to Agents. We have deposIted �2, O O O . O O  cash with JOHN F. P [{ [ L LIPS " Co., t:l Park Row, New York. to be given as above. Jobn 1·'. Phi lIlps &r; Co. are the authorized New York Agen ts of  the fW YORK. TRIBUNE, and have guaranteed tho pubttshera of the Tribune that the casb will be given as above advertised "I ����r�mtb: I World Manufa.cturing Co . .  122 Na.ssa.u Street, New i'ork: 

Cities, 
VV .A. TEB... $5 to $20 per day at home. Samples worth 3l5 free. 

Address STI" SON & Co., Portland,Maine. 
Towns, and Manufaotories 
Supplied by GRF.EN & SHAW 

PATENT TIJBE AND GANG WELL SYSTE11, 
Wm, D, Andrews & Bro" 2 3 3  Broadway, N. Y. 

Infringers of above patents will be prosecuted. 

ON THE USE OF CO NCRETE IN MA-
rine Construction.-Description of the method employed 
by French engineers at Port Napoleon, and at Brest; the 
manipu lation of Jar�e artificial blocks of concrete used 
for 8ubma,rine construction. Il lustrated with 2 figures. 
Con·tained in SOI I':NTIF IC AM"':RICAN SUPPLKMENT, No. 
387. Price 10 cents. To be had at this ofllce, and from 
all newsdealers. 

ON THE C ARE AN D MAINTENANCE 
of Bridges.-A valuable paper by Theodore Cooper, M. 
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means that should be taken · for its prevention. Con· 
tained in SCH:NTIFIC Al\n:n. JCAN SOPPLl<:M ENT, No. 
387. Price 10 cents. '1.'0 be had at this office, and from 
al l newsdealers. 

VOI,NEY W . �lA SON & CO., 
FRICTION PULLEYS, CLUTCHES, and ELEVATORS 

PROV I I)ENCE, It. J. 

THE COLOR MARKING S  OF DOMESTIC 
Animals.-By \Vm. H. Brewer. A record of many years' 
observntions on the arrangement of color markings as 
found am()ng domestic animals. containing numerOus 
interesting facts never before published. Contained in 
SCIENT I FIC Ai\ I.EHICAl\� SUPPJ, KMJl:NT, No. 3S1'. Price 
10 cents. To be had at this ofllce and from all news­
dealers. 
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manufacturing new agricultural, industrIal, and house­
hold machines. 

Address catalogue and offers to 
A d o l ph Pi eper, ut Mocr. n. Ithein (Germ a n y). 

SOME OF THE DANGEROUS PROPER­

�1:�e��f��';:6 hE,; .. !;at.,b:lsp�;,Yai �t�d� of-t:�
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ject. Combustibility of dust. Explosibil ity of rapidly 
burning mixtures when confined. Cause of explosions 
In fiour mills. The important part played by coal dust 
in extending the effect of fire damp explosions. Power 
of coa1 dust to propagate flame and carry it to a rlis­
tance. The author's experiments on the explosibility 
of coal dust. Methods of getting out eoal without raiSe 
ing dust. Contained in SCI�NTIFIC AMERICAN SUPPLE­
�IENT, Nos. 374 and 371l. Price 10 cents each. '1'0 be 
had at this ofllce and from aU newsdealers. 

THE HAI R ;  ITS USE, AND ITS CARE. 
-By John V. Shoemaker, M.D. A valuable paper de-
�������
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state. C...ontained in S C I E N T 1 FIC A1tIEHICAN SUPPLF:­
MENT, No. 38S. Priee 10  cents. To be had at this of­
flce, and from all newsdealers. 

A CEMENT RESERVOIR. - DESCRIP 
tion and working diagrams of a reservoir of beton ce 
ment designed for the storage of drinkin� wuter. and 
for col1ecting the overflow of a canal. Contained in 
SCI>'NT IFIC AMEH.ICAN SUPPLE.mN1', No. 3S8. Price 
10 cents. To be \lad at this ofllce, and from all news­
dealers. 

NEW 
BUSINESS 

MAN'S 
ASSISTANT 

AND READY RECKONE� 
for the Merchant, MechaniC

i and Farmer. Full of lega 
forms and instructions. 50c. 
paper, $1 .00 leather. Mai led, 
postage paid, on receipt or 
price, by the publishers, 

CUPPLES, UPHAM &: CO., Boston, Mass. 

SEWAGE DISPO S A L  FOR ISOL A.TED 
Houses.-By Geo. E. Waring, Jr. Contained In the SCI-
�e�1'i.I�0 l,!:ft�d

C
;tth��Jl���i��lr�� arISn':,wJra1:r�� 

PERFEC7' 
NEWSPAPER FILE 

KUNN & co., 
Pnblishers Scn:NTD'IC AMJ:RICAN. 

� <>  B L.A.S':J..'. 
IRON REVOLVERS ,  PERFECTLY BALANCED, 

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

C O N N E RS V I L L E ,  I N D. 
S. S. TOWNSEND. Gen. Agt . , "  Cortland St., 9 Dey St., 
(JOOKE & C O . ,  Selling Agts . ,  22 Cortland Street 
.lAS. BEGGS & C O . ,  Selling Agts. 9 Dey Street; 

NEVV y<>:a.:u... 
SEND FOR PRICED CATALOGUE. 

THE DUPLEX I NJ ECTOR .  
The constantly jncreasing demand for this BoiJer 

Feeder proves its superiority over other mach ines now 
in use. Send for il lustrated circular and price list. 

Manufactnred by J A IIlES J EN I� �, D e ll'oit ,  1l1ich ,  

OZOKERITE, OR EARTHW AX. -BY 
William L. Lay. A paper on the deposits of earthwax 
in -Europe and America, describing the origin , compo-
�:�1�
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No. 4 0 1 .  Price 10 cents. '1.'0 be haa "t this office and 
from aU newsdealers. 

I T
'
HEORlES REGARDING POLAR AU-

. rOl'Bs.-An interesting d iscussion of the various theories 
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the most influence upon tile study of tht; subject. ('os­
mic Theories. Optica] 'l'heol'ies. Magnetic  rl'beori("s. 
Electric fl1heories. Illustrated with 5 large engravings 
of remarkablp. aurorre . Contained in  S C I I':N'l' l li' I C  
A:&lI�ltIC.AN 8(TPPLEl\I I�NT, No. a , :! .  Price 10 cents. 
fI'o be had at this office and from all newsd ealers. 

B A R N E S '  
P a t e n t  F o o t  a n d  
Steam Power Machi­
nery. Complete out­
fits for Actual Work­
s h o p  B U S i n e s s .  
Lathes for Wood or 
l\ieta1. Circular Saws, 
Scrool Saws, li-"ormers, 

__ Mortisers, 'I'enoners, 
rJ�;;:�d ��i'c�t�:tOPr���1 a �;f�

i
��i d�'l.�r1ftl��tt�; 

N o .  1 999 1U a i n  �t.,  1I. 0cl,fol'd. I I I .  -------
EARLY A MElUCAN LOCOMOTIVES 
and Railroads.-By Frank C. Smith. 'I.'he Quincy Rail­
road. The Mauch Chunk Railroad . The Baltimore and g�!�l t�g�;��i����
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to America. Peter ( 'ooper's locomotive . .  Tom 'I'humb." 
The South Carolina road 's " Best Friend " a.nd " 'Vest 
Point." 'llhe Mohawk and Hudson Railroad's " De W itt 
CHnton." 'Ilhe Saratoga road ' s "  Davy Crockett." Bald­
win' s  locomotives, Hogers' locomotives. l l iustnlted 
with twentY·eight figures. Contained in SCI Ir.NTIFfC 
AMI�RICAN S UPPLE M E WJ', ):lo. 3 7 1 .  Price 10 cents. To 
be had at this office and from all newsdealer�. 

MACHINE A N D  ENGINE SHOPS 
FOR S A L E  

A T  l\[T. VERNON, OHIO. 
Machine. Foundry, BOil er, Blacksmith and Wood 

Shops, fitted with modern tools .  All brick buildings 
and slate roofs. }I-"irc-proof Pattern Warehouse. A 
first-class plant j capa.city of 130 to 150 workmen. Now 
running and in good order. Railroad tracks. water­
works. and gas on t ile premises. For bealth, cbeapness 
of coal or ] lving there can be no better location. 

Pa.rties wishing to move frO l l 1  the East, or wishing to 
engage in th i s  line of business, will find this a rare op­
portunity. OWll crs would retain one-third or balf inter­
est if desired, Or l a rge pOl'tion of the purchase money 
may remain on mortgai(e. · N. WHITESIDES. 

WlT l l ERBY, RUlH, & RICH A  ltDSON . Manufacturers 
of Patent \\" ood Working i\ l achfnery of every descrip­
tion. Facil ities unsul'pussed . . Shop formerly occupied 
by R. Ball & co., Worcester. Ma .... Send for Cataloi(ue. 

ALL� CAST INGS FROM S�ECIAL ERN , 
� (�EABL AN D F INE GRAY jRON ALSO ST E f l  

D f i N E  TINNING J� PAiT _., , S F I N L SH ING , NNIN G '" � J TtIOMf\ LEHIGH AVE '" AMERICAN ST PHILA �9_ 

PAT E N T S .  
MESSRS. MUNN & C O . ,  in connection with the pub­

lication of the �cn�NTIFlc A.J\II�RICAN, continue to ex· 
amine Improvements, and (0 act as Solicitors of Patents 
for Invenlors. 

In this line of bllsines8 they have had thirty·eight 
years' experience, and now have unequaled facilities for 
the preparation of Patent Drawings, SpeCifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Mllllll & Co. also attend to the preparation of Caveats. 
Copyrights for Books . Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All busino •• 
;ntrnsted to Ihem i"  done with spec ial care and prompt· 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con· 
taining fun information about PatcDls and how to pro. 
cure them ; d i rectionR conce111ing I.Jnbels, Copyrigl l 1 !! .  
Desigils. Patents, Appeals, Reissues, Infl'ingenlen los, As· 
signmel)ts, Rejected Cases, Hints on th o Sale of I a­
tents, etc. 

We also send. free Of oharae, a Synopsis of Foreign 
Patent Laws, showing the cos) and metbod of securing 
patents in ail the principal countries of the world.  

lU UNN &: CO., Solicitors of Patent8, 
261 Broadway, New York. 

BRANCH OFFICE.-Comer of F lind 'lUi Sireetll, 
WashiDgt�u, D. C. 

© 1884 SCIENTIFIC AMERICAN, INC
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Inside l'a �c, encla i n se r t i o n  - .. ..  '# 5  cents n l i n e .  
BacJi l' ll/lc, each  i l l SC l' t io ll - _ .. $ 1 . 0 0  a l i ue. 

(About eight words to a line.) 

1titutifi t llmrri ClU. 
T h e B e st i n  t h e  W o rl d .  

We make the Best Packing tbat can be made regardless 
of cost , Users will sustain us by calling for the H JEN .. 
KINS S'.I'ANDARD PA CKING." 

Our " 'l'rade l\fark " is stamped on every sheet. None 
genuine unless so stamped. � Send for Price List U B." 

J E N K I N S  BROS., 

[MARCH 22, 1884. 

l!Jngravings may head advertisements at the same rate 
per line, InJ measu1'ement, as the letter p're8s. Adver. , 
tismunts must be 1'eceived at publication office as early 
as Thursday 11101'ning to appear in next issue. L...; ___ _ 7 1  J o h n  Street, No Y. 79 Ii.i 1by Sneet, Boston.  

STAR H A C K  S A W  

Now then, hel'e is something good. 
It  ought to nave been tho ught of before. 
Every mec hanic, every farmer, every body needs one. 
I t  saWS Iron, woad. brass, lJone ; everything, 
One saw wil l  cut olf one· l l aH inch round iron 72 times, 
The fi l'st time i n  t w enty seconus, 
The la.t time i n  eight m i n u L es, 
Bemg half the tll i C k ness or a common Hack Saw. 
Of course it  c uts twice as fast. 
This sells for less t i lan the cost of ftling tllat. 
Frame 14 inc lles long, holdS saws 6, 7 .  8 and g inches. 
Anu 110lds  tl lem at any desired angle. 
Twelve saws are packed i n  a box WILlI the frame. 
Price of frame,  saws and box, $1 .50. 
Saws alone s i x ty cents per dozen. 
SOld at our pnce by all Hard w are Dealers. 
Or sent by mail, post·paid ,  o n  receipt of price. 
All genuine goodS are m arked with a star. 

Millers Falls Co. 
74 OHAMBERS ST" NEW YORK, 

"C O LU M B I A  B I CYCLES 

� Ne���tra!�(��!!)LC��I:gue, 
gi ving full description of these ma­
chines. sent for 3 cent stamp. 

'J' J l E  P O P E  lH' F ' ( �  CO. ,  
W i  Washington St., Boston, Mass. 

F, Brown's Patent 
FRICTION 
CLUTCH. 

A S H];S'l' O S  UOI'E PA C I U N G, 
A S H ES'I' O '"  W I e R  P A C IU N G. 

A S I I ICS'I' O '"  F I , A 'I' l'A C U. I N G. 
A S HES'I' I I S  S I'U;A 'I' I I I N G S, 

A S HES'I' I I S  G." S Ii.W" S, 
A S U I(S'J' I I S  H U I I . IH N G FE LT. 

l\1ade of strict ly  pure Asbestos. 

H. W, JOH N S  M'F'G CO"  
8 7  M a i d e n  L a n e, N ew Y o r k ,  

Sole M anufacturers o f  H .  W .  Johns' Genuine 
A ,.. I I  Jo:S'I'O", I, r et (] I I)  I' A 1 WI'S, n. I I I 1 F  

PA I N 'I' ''' , n l l O F I N G, S'l' E A IU I'n'E 
A N I I n l l l l . E I t  C O V IC I U N G S, 

l' l I t E I ' 1I 0 0 F  C O A 'I' 1 N G S, 
C Rill II: N 'I '�,  I�'J' ( ) .  

Descriptive price lists and samples free.  

VV :M:  • .A.. � .A ��XS. 
Provldcncc. n. 1 .  (I�urk St..), S ix  minutes' walk West from station, 

Original and Only  n u i ltlc�' of t h e  H A R R I S  - C O R L I S S  E N C I N E ,  
With Harris' Pat. Improvements, from 10 to 1,000 H. P. 

S e n d  fo r copy E n g i neer's a n d  Steam User's 
M a n u a l .  B y J .  W .  H i l l ,  M . E .  Pr ice $ 1 . 2 5 .  

H A H T F O R D  
STE A M  B O I L E R 

Inspection & Insurance 
C O M P A N Y .  

W .  B ,  F R A N II L I N , V .  P res' t ,  J ,  at . A t. IJ E N, P res' t. 
J. B ,  P I E RCE ,  See ' y .  

T h e " M O N I TO R . "  
A N E \V I . U?'I'I N G  A N I) N O N ·  

) , 1  F'l' J N G  I N J EC'l'OR. 

Best Boiler Feeder 
in the world .  

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Cbanges of 
Steam Pressure. 

A l l o  Pateut 

E J E CT O RS 
OR 

Water Elevators, 
For Conveying 

Water and LiqUId. 
l'utent O l l e r�, 1411_ 

brlc!Htorl!', etc. 

N A T H A N  M A N U FAC T U R I N C  C O M P A N Y ,  Sond for catalogue. 92 '" 94 Liberty St" N ew York, 

Brand & Re' 
James Boy 
Wil liamse­
Rees, Sh'  
Joseph f 

p., Mlnn. 
.. Pa.  

nila., Pa 
burg, Pa. 

Iii, Ohio. 

30 to 300 H o rse Power.  N E W ) ..... , R K  B E L T I N C  A N D  P A C K I N C  C O M P ' Y .  
The Oldest nnd Largest llTnnuf"ctul'el'S of the Ol'igi n al Send for Ill nstratell Circnlar and Reference List. 

S C> L I :0 V" U L 0 .A.. N' I T E STATE THE HORSE POWER REQUIREDJ 

E M E R Y  W H E E L S  AND 

.. \ \ 1 other k i n d s  IlII i t a t i o n �  a n d In fct'i or. Our name Is stamped in futl upon "n 0': ASK OUR PRICES ! staudard B E L 'I'I N  G, PA C Ji. l N G, and HOSE. Address Especially adl'J'ted to Direct Connection to Sbaftlng I 
and Mac nery*,:
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Emery Wheel. 
JOlIN H. CHEEVER, Treas. 

N EW YO R K  B E LT I N G  A N D  PAC K I N G  CO . ,  
N os. 1 3  & 1 5  P a r k  R ow, o p p .  Astor H o u se, N ew Yor 

Ste e l  Cast i ngs 
From )( to 15,000 Ib, weight, true to patte'[& of une,/;ualed !�J�r,� �e��

b
w'l::e�.:'gl£l,';�bif';';;· n�w ru?;;N�� ��V: its superiority over other Steel C'tstings Send for circular and price l ist. 

C U E:S'I'Elt S'J' EE I, CA ST I N (iS CO.,  
407 Library St., Philadelphia, Pa. 

PROGRESS OF 'rHE NICKEL METAL· 
iUl·gy.-By William P.- Blake. Tbe discovery of the met­
al nickel in  a pure state commercially unknown until 
w ithin a few years past. Use Jf aickel for coinE!. Nickel �*��g:ht �i�k��
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sheet nickel. Nickeled iron in sheets and its application. 
��;��
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all newsdealers. 
A l l  !looks on Electricity cheap. Scbool ElectriCity, N.Y 

j;;ill '#\lI{�iIGHT &SLAGK BARRELMACH IN[�y �\'I\\N� ..-')..f1.9 A S PE C IA LT Y � 
v���I1"'" J O H N  G IiEE NWOOD lIc eo .  . '  R O C H ESTER N .Y. 

1 1 ,000 IN SUCCESSFUL OPERATION. 
FINE NEW PAMPHLET FOR 1SS3 

Sent ti'ec to th ose Intel'cstcd, 

JAMES LEFFEL & CO" 
Springfichl, Ohio.  

1 1 0  Liberty St . ,  N. Y. C i ty. 

�� ��R\\f &,. tMja��J A 
STEE ' WIRE Of�SCRIPTION �'U 
23+ JZ9.ST, EVERY & sTEEl SPRINGs. NEWYORK CIT'I 

·ROO FI N C .  
14'or steep 01' flat roofs . Appl Jed by ordinary workmen 
at one-third the cost of t�n , ei rcu ars and sam p  es free. 
A gents \'" anted .  'J" NEW", 3:! J ohn Street, New York . 

PAT E N T  ' 

COL D  ' RO L L E D . "  S HAf TING . 

ICE MACH I N ES 
Of all sizes, from 

1 0  l b . per H o u r  to 
50 T o n s  per Day 

Binary AbsorDtion System, 
ECON O llIICA L, 

S I M i'LE, JtE 1.1A H I,E. 
Send for Uh'Cll lul'S. 

Delamater Iron Works, 
1 6  Cortlandt S t . ,  J 

NEW YORK, U, S. A.  

Print Your Own Cards L;�;!�, 
with our $3 Printing Press. Larger sizes 
for Circulars, etc . .  $8 to $75. For young 
or o ld .  busine,s or pleasurp. Everything 
easy, printed d irections. Send two s iamps 
for ( ;atalogue of Presses, �'ype. Cards, 

tlw factory. Kelsey &; Co.,  lIleriden,  Ct. 

M I C R 0 S C O P  E S rt:;,
c'i�f::,��;�':t�::: Bt;;gro: 

f1'rap111U; outfits fOT Amateurs. Opera Glasses, d e. 
\V . H .  WA 1 .11 1  S E Y  & C O .  successol's to R. &:J. 

Beck, Philadelpbia. IlIus. Price List free to any address. 

WESTON DYNAMO ·ELECTR IC MACHINE 
rhe undersigned, sole agents for the above machine 

ELECTROPLATING AND ELECTROTYPING, 
refer to all the prinCipal Stove Manufacturers, Nickel 
and SHveI' Platers in  the country. Over 1,500 now in use. 
Are also manufacturers of l' II] ,'� N ich:c l  A lI O dcs, 

N i c lt:: e l  Sa.l t s , l"o l i sh i l l g  Com))ositio1 l8  of all kinds, 
and every v�1rlety of supplies for Nickel, Silver, and 
Gold P lating j also, Bronze and Brass Solutions. Com­
plete outfits for plating, Estimates and catalog-ues fur. 
nisbed upon applico t ion .  

HANSON VAN W I N KLE & Co . . 
S O L E  AGEN TS NEWARK, N J. 

� C\V Y O J'k O llicc, 9� a n d  94 Liberty :S t .  

E V A P O R A T I N C  F R U I T 

si�'il
t
1��EO: ��°J'e��uFr:��?�� 

Tables of Yields. Prices, PrOfits, 
and General Statistics. Address 

AMERICAN JIANUF'G CO., 
Waynesbol'o, Pa, 

BOGARDUS ' PATENT UNIVERRAL ECCEN­
. _  TRlC MILLS-For grinding Bones, Ores, Sand Old 

CrUCibles, Fire Clay Guauos, Oil  Cake, Feed,  Corn . 
�Zf�es�

n
��£:e, '1��c��gl;t,

Sn
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etc" and whatever cannot be ground by otllel' mills, 
Also for Paints, Prjnters' Inks, Paste Blacking, et.c. 
JOHN W. �'HOMSON, successor to JAMES BOGAR­DUS, corner of ,Yh ite and Elm Sts., New York. 

Address, TAYLOR M FG. CO. 
(Please Mention this Paper,) Chambersburg, Pa. 

F R I C T I O N  C L U T C H  
P u l l eys a n d  Cut-off Cou p l i ngs. 

JAB. HUNTER & SO�, North Adams. lIIass. 

THE WEST INGHOUSE MACH INE CO "  
P I TTS B U R C ,  P A .  

AddreBs, I f  more � 94 Liberty St., NEW YORK. 
convenientJ.. our 14 South Uanal St", CHICAGO, 
Branch Omces : 401 Elm St" .1JALLAS, TEXAS. 

SPEAK I NG  TELEPH O N ES.  
Tim Aftl lmlCAN BEU, n: .... :Pl l u ; n: ConJPANY, 

w. H. FOl tDES, W. R. DRIVICR, TRim. N. VA tL, 
PresWent. Treasurer. Gen_ Manager. 

Alexo.nder Grabam Bel l ' s  patent of March 7, 1876, 
owned by this company, covers every form of apparatus. 
including Microphones or Carbon Telephone!:!, in  which 
the voice of the speaker causes electric ur.:du lutions 
corresponding to the words spoken, and which artlcu la-
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cuit on final heari ng in a contested case, and many in­
j unctions and final decrees have been obtainec1 on t.hem. 

'I'his company a) so owns and controls an the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake, Phelps, Watson , and others. 
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can be procured directly or through the authorized 
agents of the company. 

A l l  telepbones obtained except from this company, or 
its authorized licensees. are infringements, and the 
makers. sellers. and users will be proceeded against 

Information furnished upon application. 
Address aU communications to the 

AMERICA N II I( J , 1 .  'I'E I . E P U O N E  (; O M I'A N Y, 
91i IUllk Strcct, Boston,  IU a88. 
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The Dlost Pop ular Seien l l lic Paper In the \1'ol'hl. 
Only S 3 . � O  a Y e n. r, i n c l u d i ng I, o.talle. 'Vec l< ly. 

�� N u m bel's It Y CIU'. 

'1'h l s  w i d e l y  c i l 'cu 1 n l c<l and s]Jlendldly tllustrated 
paper is published weekly. Every Dumber contains six­
teen pages of useful information, and a large number 01 
original engravings of new inventions  and discoveries, 
representing Engineering 'Yorks, Steam i\l achinery. 
New Inventions, Novelties in  MechaniCS, Manufactures, 
Chemistry, ElectriCity, 'l'elegrapby, Photography, Archi. 
tecture, Agriculture, Horticulture, Natural H istory, etc. 

_"- 11 C l n sscs of  J t c a d c )')!1 find in  tbe SCIEX 'rIFIC 

AMERICAN a popular reswme of the best scientific in­
formation of Lhe day ; and it is the aim of the publisbers 
to present it in an attractive form, avoid ing as much as 
possible abstrnse terms, 'ro every inte1l igcnt mind, 
this journal alfords a constant supply of Instructive 
reading. 1t is promotive of knowledge and progress in 
every community where it circulates. 

'!'cl 'lns of :S n bsC I'i pt io l l .-One copy of the SCIEN­
TIlnc AM InUCAN will be sent for one YCU'I'-52 numbers­
postage prepaid, to a,ny subscriber in the United States 
or Canada, on receipt of t. II I 'ce t l u l l a l'!!! n l l d  . W C l I I Y  
ccu t. b y  the publishers ; six months, $1.60 ; tbree 
months, $1.00. 

C J l lhs.-One extnl copy of the SC IE1\"T IF IC  AMERI. 
CA N will be supplied "mtis jar eVeI'Y club oj five s1lbsc-ribers 
at $3.20 each ; additional copies at same proportionate 
rate. 

One copy of the SC IENTIFIC AM '"RICAN and one copy 
of the SCIEXTIFIC AM ERICAN SU PPLEj\I I�N'I' win be sent 
for one year. postage prepaid ,  to any subscriber in the 
United States or Canada, on receipt of seven dollars bv 
the publishers. 

The safest way tu remit Is hy Postal Order, Draft, or 
Express. M oney carefuny placed inside of envelopes , 
securely sealed, and correctly addressed, seldom goes 
astray, but is  at tbe sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

�UNN &; CO., 
26 1 B roadway,  N ew Y o r k .  

'ro JfOl'ci gll SU hSC1'i bcl's.-Under the facilities of 
the Postal Union. tbe SC IE"TTFIC A M lm I CA" is now Bent 
by post direct from New York, with regularity, to sub­
scribers in Great Britain. India, Australia, and all other 
British colonies j to"France, Austria, Belgium , Germany, 
Russia, and aU other European States ; Japan , .Brazil , 
M e�co, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for SC l E"TU'YO AwmrCA ",  one year ; $9, gOld,  
for both SCIENTIFIC AMJ':RICAN and S UPPLEMJ<:!\"T for 
one year. Tbis includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO" 261 Broadway. New York. 
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