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THE VIADUCT AT THE FALLS OF ST. ANTHONY. 
BY H. C. HOVEY. 

When Father Hennepin, in July, 1680, came in sight of 
the cataract whose curling waters Ite named after bis patron 
saint, he little realized tbe transformations that were to be 
made in the interests of commerce and manufacture. Natu· 
ral changes have also taken place, by the recession of the 
falls , so that his glowillgdescription would not now be recog­
nized in its main particulars, although probably correct at 
the time. The hard Trenton limestone which underlies the 
district around St. Paul and Minneapolis forms the brink of 
the falls, resting, however, on a bed of white, friable, sa�d­
stone. 

.The washing away of this crumbling substance hilS of late 
years been so rapid as to threaten the degeneration of the 
cataract into a foaming rapid. The height has thus  been 
reduced from the fifty or sixty feet given to· it by Hennepin 
to thirty feet, as Dleasured by Jonathan Carver a century 
later; and finally to fifteen feet in moriern times. At an 
expense of nearly a m illion dollars, the Government came to 
the help of the millers , and in 1876 conRtrl1eted an immense 
dike of concrete, to s upport the natural limestone ledge. 
This dike is four feet thick, thirty feet high, and 1,875 feet 
long. Canals have . been cut to supply the great flouring 
mills that Htand,Iike so many castles, on the bluffs over­
hanging tbe Mississippi River. By this means some of Utem 
now command a fall of fifty feet, and by better economy of 
the water privilege it is thought they m ight get a fall of 
seventy feet. 

And no w, spanning the whole assemblage of cascades, 
dikes, islands, canals, mills, and other objects of historical, 
scientific, and commercial i ntel'tlst, stretches, from bluff to 
bluff, tbe noble viaduct which it is my intention to de­
scribe. 
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The urgent nflcessity for some such structure became evi­
dent more than three years ago, or about the timfiJ w hen 
Minnesota entered on its new era of extraordinal'y prosperity. 
Nineteen railroads now send out from Minneapolis over one 
hundred passenger trains daily ; aIid more than 230,000 car 
loads of freigh t were shipped from here last year. The daily 
grist of tbe flour mills is enough to fill a train a mile long. 
Such au immen se traffic demands corresponding facilities. 
Hence, although two of the railroads had already b).lilt bridges 
of their own, one below Meeker Island, andthe other at Nicol­
let Island, the associated roads decided to build this viaduct, 
and also a grand union depot, to whicb all the roads should, 
by the charter of tbe Union Company, have equal rights and 
privileges. The estimated expense of this great work was 
$3,000,000, wbich large sum was guaranteed by tbe Mani· 
toba Railroad, under whose auspices it was begun and car­
ried on. 

Several plans were suggeAted, but the one adopted was 
that offered by Col. Charles C" Smith, chief. engineer of the 
Manitoba Railroad, who also advised tbat the most durable 
matefials obtainable should be used. Accordingly the piers, 
whose foundations rest onLhe ledges forming the river bed, 
are built oithe gray St .. Cloud granite, which is extremely 
hard and enduring. The material used above the springing 
line, which is four feet above the high water mark, is the 
magnesian litnestone, known as Kas()ta ston e, and that 
hardens by exposure to the atmosphere. There are 30;554 
cubic yards of solid ma�onry and 18,000 cubic yards of 
stone filling, chiefly the common blue limestone from the 
local quarries in  the vicinity. 

The viaduct crosses the river below the Falls, partly 'in 
order that the piers might have a more solid foundation than 
could be readily secured above ; and also-a fact to be ap­
preciated by the traveling public-in order to enable tourists 
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to enjoy the remarkably fine view, which is much bett er 
from below than from above. The total height of the struc· 
ture is 82 feet, and the height ahove high water is 65 fp.et. 
The top is 38 feet wide, giving room for a double, stone bal­
lasted track, which is guarded by a strong stone coping. 
About 800 feet of the viaduct are built on a curve of six de­
grees, of 966 feet radius, at its west end ; the object of this 
curved diagonal being to exempt it as much as possilJle from 
danger by reason of the masses of ice that tumble over the 
Falls during the spring floods. Besides the iron bridge near 
the depot, there are 23 stone 

'
arches, resting on granite piers 

rising from the bed of the river. Four of these spans mea­
sure 100 feet each, sixteen measure 80 feet each, and three 
but 40 fcet each ; and the total length of the viaduct is 2,100 
feet, making it one of the longest structures of the kind in 
the world. The cost of the stone portion is $650,000, to 
which may be added $50,000 for the iron terminal bridge, 
making a total of $700,000. This does n ot include the ap­
proaches nor the right of way, which must add considerably 
to the expense, as the western terminus is among the mills, 
as represented in one of the accompanying cuts. The east­
ern approach is through more open ground, crossing the 
campus of the University 

'
of Minneso ta, and following the 

bluff line along the river. 
Work was begun on the viaduct in February, 1881, and it 

was �ompleted November 22, 1883, without any special de­
monstration, beyond the crossing of a single train with the 
officials of the railroad and a few invited gue�ts. After hav­
ing crussed, these gentlemen then walked back to the center 
of the bridge, while the engine was driven past them at a 
speed o f  twenty miles an hour, as a partial test of the firm­
ness of the structure. The ends of the viadact were then 
fenced up, and no further tests will be made nor any cross­
ings al lowed until next summer, when the union depot haVe 
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ing been completed, both will be thrown open to the general 
traffic as agreed. It should be added that the uuion depot 
w ill stand ou tue w estern bank adjacent to the elegaut sus · 
peusiotJ uridge now joining together tue two hal ves of Min­
neapolis, and of whicu its citizens are so justly proud. It 
will be arranged so that most of the tracks will run under 
he streets, instead of crossing at grade, with the exception 

of those that may still run to the several depots now in use. 
When these i mprovements shall have been completed, in the 
near future, i t  is doubtful if any other city can boast of 
finer approaches than these, or that wil l  give strangers, on 
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beir arrival, a more favorable impre;;sion as to the attrac­
ions and commercial importance of tbe locality. 
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Rear-Admiral Rogers, in a letter read in the U. S. Senate 
February 28, makes the above comparison. He says we 
have not a single breech-loading gun in any of our ships nor 
upon any of our forts, no]' can we make one of more tban 
six inches caliber in tbe country. Therefore, with our 7, 000 
miles of seacoast, we make a very prominent mark, but 
would be powerless to strike back if assailed. The letter 
was brought out by the proposition to build seveu new steel 
cruisers, which bas passed tbe Senate. It provides for one 
cruiser of 4,500 tons; one of 3,000 tons; a dispatch vessel of 
1,500 tons; two heavily armed gunboats of 1,500 tons; one 
gunboat of 750 ton�, and one of 900 tOllS; a steel ram; a 
cruising torpedo boat, and two harbor torpedo boats . 

Simple Home Remedies. 

The following remedies for many simple ailments we find 
recommended in Hall's Journal of Health. And while the 

, remedies may not be new to many of our readers , they will 
'be found useful to all . We now publish them that they 
may be at hand for ready reference. 

Half a teaspoonful ot' common table salt dissolved in a lit-
Ie cold water aud drank will instantly relieve" beart burn " 

or dyspepsia. If taken every morning before breakfast , i n ­
creasing tbe quantity gradually t o  a teaspoonful of  salt and  
a tumbler  o f  water, i t  will in  a few days cure ttny ordinary 
case of dyspepsia, if at the same time due attention is paid to 
the diet. 'I'here is lIO better remedy than tbe ahove for con· 
stipation. As a gargle for sore throat it i s  equal to cblorate 
of potash and is entirely safe. It lllay be used as often as 
desi red, and if a little is swallowed each time, it wil l  have a 
beneficial effect on the throat by cleansing it and allay­
ing the i rritation. In doses of one to fou r teaspoonfuls in 
half a pint to a pint of tepid water it acts promptly as an 
emetic, and, in cases of poison ing, is al ways on hand , It is 
an excellent remed y for bi tes and stings of insects. It is a 
valuable astringent in hemorrhages , particularly for bleed ­
ing after the extracting of teeth. It h as both cleansing and 
healing properties, and is therefore a m ost excellent appl ica­
tion for superficial ulcerations. Mustard is  anotber val uable 
remedy. No family should be without it. Two or three 
teaspoonfulR of ground mustarq stirred into half  a pint of 
water acts as an emetic very promptl y, and is milder and 
easier to take than salt and water, Equal parts of ground 
mustard and flour or meal made into a paste with warm 
water and spread on a thin piece of muslin, with an otber 
piece of muslin laid over it, forms the in dispensable" mus­
tard pIaster. " It is al most a specific for colic when applied 
'for a few minutes over tj::te " pit of the stomach." For all 
internal pains and congestions there is n o  remedy of such 
general ntility. It acts as a eount�r-irritant by draw ing the 
blood to the surface; hence i n  severe cas.es of croup a_sm�ll 
mu;:tard plaster should be applied to tbe back of the cbild's 
neck. Tbe same trea.tment will relieve almost any case of 
headache. A mustard plaster should be moved about over 
the spot to be acted upon, for if left in one place it is  l iable 
to bl ister. A mustard plaster acts as well when at consider· 
able di;;tance from the affected part. An excellent  substi­
tute for mustard plasters is what is  known as" mustard 
leaves. ". Tbey come a dozen in a box, and are about four b y  
five incbes. They are perfectly dry, and w ill  keep for a long 
time. For use it is only necessary to dip one in a dish of 
water for a minute and then apply it. Common baking 
soda is the best of al l remedies in cases of scalds and burns. 
It may be used on the surface of the burned place either 
dry or w et. When applied promptly, the sense of rel ief is 
magical . It seems to withdraw the heat and with it the pain, 
and the heal ing process soon commences. It is the best ap· 
plication for eruptions caused by poisonous ivy and other 
poisonous plants, as also for biles and stings of insects. Ow· 
ing to colds, over-fatigue, anxiety, and various other cau ses, 
the urine is often scanty, highly colored, and more or l ess 
loaded with phosphates which settle to the bottom of the 
vessel on cooling. As m uch soda as can be d ipped up with 
a ten cent p iece, dissolved in half a gl ass of cold water and 
dran k  every tbree honrs, will soon remedy the trouble. 

.. j. � • 
A Diamond Mine in Wt..consln. 

A dispatch from Milwaukee lately announced that. great 
excitement prevailed at Eagle, a small place in Waukesha 
County, over the discovery of a rich diamond" find " in that 
village. It seems tbat a lady had brought a large bright 
stone to the city and sold it to a jeweler for $1, and which 
turned out to be a rough diamond worth $800. Tbe dispatch 
furtber says that parties have purchased all the land ahou t 
Eagle at large figures and are making in vestigations. 

Accepting as true the finding (,f the diamond , to conclude 
therefrom the existence of a diamond field is decidedly 
hazardous; diamonds as well as other precious stones are 
frequently found in  places where a d il igent search fails to 
bring other specimens to light, and we would advise intend­
ing "investors" to exercise some caution, 

• j'� • 
Test Cor Glne. 

The fol lowing simple and easy test for glue is given in 
the Ti8chler Zeitunu_' A weighed piece of glue (say one­
third of an ounce) is suspended in water for twenty-four 
hours, the temperature of whicb is not above 50° Fahr. 
TjJe coloring material sinks, and tbe glue swells from tbe 
absorption of water. The glue is tben taken out and 
weigbed ; the greater the increase in weight the better the 
glue. If it then be dried perfectly and weighed again, the 
weight of tbe coloring matter can be calculated from the 
diffelence between thIS and the origmal weight. 
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The cost of these seven cruisers, with the fou r  ordered in 
1882, of  wh ich the Ch icago i s  the most prominent, and the 
completion of the double· turreted monitors, will  be less tban 
tbat of two of the first · class i ron-clads of England or Italy . 
While our Government is thus proceeding with such close 
economy, England, France, and Germany are steadily en­
larging their gunmaking and steel shipbuilding faci l i ti es. 
and Krupp is now constructing a gigantic steam hammer, 
to cost $2, 500, 000. 
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If it were entirely clear in what direction the nation could 
with the most wisdom proceed for the efficient strengthen· 
ing of the navy, there can be little doubt but tbat tbe public 
sentiment would not only sanction a m ucb larger expendi­
ture than the completion of these new cruisers calls for, but 
would earnestly i mpose upou Congress the duty of prompt ac­
tion .  As it is, however, tbe cruisers now under way bave been 
so severely criticised as to awaken a feeling of publ ic distrust 
concern ing tbe advisabil ity of proceeding  further in the 
same way. The vessels now building were said to be only 
experimental , but the queBtion arises whether the new ones 
in contemplation are also of the same character, and, if so, 
whether we need have so many experiments under Wtty at 
the same time. 

...e .• 
VALUE OF INVENTIONS TO THE WORLD. 

While the time·servers and place-seekers, who now consti­
tute the majority in our national Congress, are seekin g in 
every way to destroy the value of patent rights, and to take 
away the material incentives to invention afforded by the 
Consti tution and by former statutes, it may be well to call 
the public attention to a pregnant paragraph written by 
Lord Bacon two hundred and fifty years ago. If it was al­
most prophetic then, there is no man of i ntell igence now 
livi n g  who can fail tf) see how wonderfully tbe truth of its 
every word has been realized: 

"The introduction of great inventions appears to hold by 
far the first place among human actions, and it was consid­
ereaSOTrl former ageS;lortotheauthors of inventions they 
awarded divine honors, hut only beroic h onors to those who' 
did good service i n  the State (such as the founders of cities 
aud empires, legislators, deliverers of their country from 
long endur.cd mis fort ll ne�, quellers of tyrannies, and tbe 
like). And certaiuly , if any one rightly compare the two, 
he will find that tbis judgment of an tiquity was just, for the 
benefits of inventions may extend to tbe whole race of man, 
but civil benefits only to particular places; the latter, more­
over, last not heyond a few agE's, the former forever. The 
reformation of the State in civil matters is seldom brought 
about without violence and confusion, while inventions 
carry blessiugs with them, and confer benefits without caus· 
ing harm or sorrow to any." 

... j. �. 
PROGRESS IN EXACTNESS. 

Since the i ntroduction of absolute fixed gauges of exact 
sizes into the machi ne shop, in place of the universal cali' 
pers, there h as been a steady improvement in the quality of 
work, particularly of machine tools. Accompanying this 
improvement there has unquestionably been anotber-that 
of the workman. Both are evidences of progress in the 
right direction; the use of straight edges, surface plates, 
solid bardened steel gauges, rings for external and plugs for 
internal diameter measu ring, end measure pieces, and thread 
gauges demand the practice of exactness on the part of the 
workman and tend to insure exactness in the result of his 
work. 

But t.he machine tools themsell'es have been faulty in the 
most vi tal parts. Probably there are very few lathes in use 

which have perfect leading screws, and if this is so the pro­
portion of planers which have twin elevating screws al ike 
is much less. Referen ce to this lack of exactness and to itA 
probable rem edy was made in these columns (date of De­
cember 8, 1883, page 352), but since then the enterprise-ad­
vertised in succeeding numbers-has grown by the demands 
upon it, so that an enlargement to more than double its 
i n itial capacity has to be immediately made, within four 
months of its begin ning, The reason is that the closest 
mathf'matical calculation is allied with the employment of 

the most scientific means and the use of the ,best tools to 
produce resu lts. Four establishments, represent i ng  the 
most advanced stages of improved machin ist pracLice in this 
country, have sent· in orders for lathe leading screws and 
planer elevating screws to such an amount as to require a 
very great enlargement of facilities. 

This statemen t shows how needful was the want which is 
thus supplied; our best machinery was faulty. It has been 
scarcely possible to make a screw of any pitcb, coarse or 
fine, that for twen ty ·four inches would preserve itR integrity 
of pitch; the variations from the true standard being at 
timeR so great as almost to produce a fractional thread. 
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Under such circumstances, it was not possible to do exact 
work on the lathe or planer, and the after-services, of  the 
surface plate and straight edge, guided by human skill, 
were necessary to secure a good job. On the planer, espe­
cially, the requirement of exact threaded screws was 
uoticed. It is  difficult on the best of planers to plane a 
piece with two re ally parallel surfaces, if those surfaces are 
w ide enough to be te�ted by straight edges and end measure 
pieces combi ned ; the elevating screws at each end of the 
head rarely agree. Possibly this lack of absolut.e un iform­
ity in the two screws at each side of the crosshead is the 
reason why the planer cannot be made to do work both 
ways with roughing and finishing cut ,  the two ends of the 
crosshead on both s ides of the planer not working together. 
If the p roduction of exact screws can aid i l l  this improve­
ment, and add at least thirty-three per cent to the profitable 
work of the p laner, .it will be a point of much value gained. 
That this improvement in  the exactness of machine tools of 
precision is possible, and that it can be accomplished by 
present practical means, is indicated by the fact that several 
of our best known tool bui lders are avai ling them selves of 
the advantages of the new system. 

... . . . .. 
DECISIONS RELATING TO PATENTS. 

BEFORE THE COMMISSIONER OF PATENTS. 

EX-PARTE MARSHAL],. 

Butterworth, Commissioner : 
Appl;lal from the Examiners-in-Chief. 
Considered as a generic term, a com bination may be de­

fined to be a co-ordination of individual functions, so as to 
constitnte a common fnnction .  Co-ord ination necessari ly 
implies some modification or the indiv idual function of each 
part as it. existed prior to the combination. 

To be patentable a combination must conform to the re­
quirements of the definition given above, and must also con­
tain two other elements-namely, n ovelty and utility. 

A shoe' containing the ordi ! mry front lacing and the com­
mon elastic web in  its side present" a mere aggregation of 
old features, and not a patentable combination. 

PROSPECTS OF THE PATENT BILLS. 

The hostile patent  bills that have passed the House and 
other bills now before the Senate h ave n ot yet been reached. 
Meantime hundreds of letters and remonstrances against 
the passage of these bills have been sen t  by individuals 
in all" parts of the coun try, and hundreds more will soon 
be sent forward . If the friends  of the patent laws continue 
to pour in their protests for a short time longeI', it  is be­
lieved this mischievous lcgislation m ay be postponed and at 
last defeated. Nothing has a more powerful influence with 
Senators and Repres('ntat i ves than forcible letters from tbeir 
own townsmen and constit ucnts. We there fore urge upon 
inventors, manufacturers, and all who wish to uphold the 
indust ries of  the nation to write directly to Senator�, and 
give reasons why t hese bills should be set aside. Legislat­
ors need to understand  the views and feel i ngs of the people 
they represent, and then they will speak and act accordingly. 

No person should defer his protest in the h ope that oth­
ers will do something or that some combined movement will 
tak,e place. Let each individual promptly organize himself 
into an association of one, and send forward his arguments, 
resolves, and let ters, without hesitation or delay. 

For the convenience of readers we here repeat the num­
bers and general nature of some of the bi l ls  now before the 
Senate. 

House bil l 3 ,925 , introduced by Hon. Mr. Calkins, of In-
� �  diana, provides substantially tbat i f  the inventor or owner o f  

a patent shall dare t o  attempt to sustain h i s  rights oy bring­
ing a suit against in fringers, he dhall recover no costs, and 
shal l  pay to the infringer's lawyer a counsel fee of $50. 
This bill was passed in the House of Representatives by an 
enormous majority, on January 2 1 ,  and is now before the 
Senate for concurrence. The members who voted for it ap­
parently regard it as a very upright l)roceeding to encourage 
the i nventor to re veal his inven tion by passing laws to give 
him a patent, and then passing other laws to deprive him of 
the benefit of said patent. This  is the way Congress exem­
plifies i ntegrity and fai r  deal ing before the people. 

House bill 3,934, introduced by Mr. Vance of  N. C. , pro­
vides substan tially that any person may use any patented 
article he pleases w ithout liabi l i ty, but shal l  become l iable 
ufter receiv i llg notice that a patent exists ; and may then re­
quire the patentee to give him the use of the paten t  for a 
royalty to be named by the courts, thus robbing the paten tee 
in the first instance and then depriving him of the control of 
his patent .  This b ill was passed by the House, January 22, 
1884, by a vote o f  114 ayes to.6 noes. 

The texts of the foregoing bil ls w il l  be foun d  on page 73 
of the SCIENTIFIC AMERICAN for Feb. 2. 

House bill 3, 617, in troduced by Mr. Anderson , of Kansas, 
reduces th" lifetime of a patent from 17 years to 5 years. 
Not yet passed , but perhaps soon w ill be by a great majority , 
as there is no member in the House who has so far ven tured 
to say a word in  protest or speak in favor of inventors or 
the present patent system. 

In the Senate the bill in troduced by Mr. Voorhees, of In­
d iana (S. 1,558), provides in effect that all patents shall be 
free to the  public. This bill  caps the climax·; it  has not yet 
passed ; but soon will be if the members of the Senate share 
in the views of the House majority. 

The following is the text of Senator Voorhees' bill : 
S. 1,558. " Be  it enacted, etc.-That it shall be a val id 

Jtitutifi t �tutrj,au. 
defense to any action for an infringement of any patent, or I of heat or escape of the vapor ; the latter precaution is rather 
any sui t or proceeding to enjoin any person from the use of necessary, as it yields an odor of the decayed egg ciaos. 
a patented article, t hat the defendant  therein, or his assign- The mechanical execution of the engine and its parts is 
or, purchased the patented article for u�e or consumption, very creditable to the parties conce l'Ded, since its perform­
and not for sale or exchange, in good faith and in the usual ances are nearly if not quite equal to those of a first class 
course of trade, without notice that the same was covered steam engine of the same horse power. 
by a patent, or without notice that the sel ler  had no right to The engine is believed to yield thirty horse power, being 
sell  sllch article ;  and in al l snch cases notice received after about the same as would be obtai ned from It good steam 
such purchase shall not have the effect to impair in any way engine and ordinary boiler .of same sizes. 
the r ight of such purchaser as absolute owner. " The engine is made under the patents of Mr. Thomas Col-

The followi·ng are the names of members of the Senate well, or Chicago, Ill. One oE his many patent claims iR sub-
and the States they represent : stantially as follow s :  " A  motor for operating machinery, con-

ALABA.1IA. MISSISSIPPI. sist ing of bisulphide of carbon, water, and plumbago. " The 
James L. Pugh. . . . .  Eufaula. James Z. Geor,;e . . . . .  Jackson. addition of water and plumbago seems to be a new fe atnre 
Jobn '1'. Morgan . . . . . . .  Selma. Lncius Q. C. Lamar . . .  Oxford. in this class of engines. 

ARKANSAS. MISSOURI. Some very exaggerated reports h ave been publ ished in re-
Jame. D. Walker . . . . . .  Fayettevll le. George G. Vest . . . . . .  Kansas City. gard to the performances of this motor. For example, it has 
Augustus H. Garland . .  Little Rocl, . Francis M. Cockrell . . Warrensburg. 

been stated that the steam from the boiler only had a value 
CALIFORNIA. NEBRASKA. 

James '1'. Farley . . . . . . .  Jackson. Charles H. Van Wyck.Neb'ka City. 
John F. Miller . . . . . . . . .  S.Francisco. Charles F.Manderson .Omaha. 

COLORADO. NEVADA. 

Nathaniel P. Hill . . . . .  Denver. John P. Jones . . . . . . . . Gold Hill. 

of fifteen horse power, w hile the engine yielded sixty-five 
horse power, the gain of power being due to the bisulphide 
of carbon. Such absurd statements savor of stock jobbing, 
and their circulation is to be regretted ; probahly they are 

Thomas M. Bowen . . .  Del Norte. James G. �'air . . . . . . .  Vi rginia City. not put forth by any one directly connected w i th  the com-
CONNECTICUT. NEW HAMPSHIRE. 

Orville H. Platt . . . . . . . .  Meriden. Henry W. Blair . .  � . . .  Plymonth. 
Joseph R. Hawley . . . . .  Hartford. Aust in F. Pike . . . . . . .  Franklin .  

DELAWARE. NEW JERSEY. 

Thoa. Francis B.ayard . Wilmington. William J. Sewell . . . .  Camden. 
Eli Saulsbury . . . . . . . . . .  Dover. John R. McPherson . .  Jersey City. 

FLORIDA. NEW YORK. 

Wilkinson Cal! . . . . . . . .  Jacksonville E lbridge G L. pham . .  Canandaig·a.  
Charles W. Jones . . . . . .  Pensacola. Warner Miller . . . . . . . .  Herkimer. 

GEORGIA. NORTH CAROLINA. 

Joseph E. Brown . . . . . .  Atlanta. Zebnlon B. Vance . . . .  Charlolte. 
Alfred H. Colqnitt . . . . . Atlanta. Matt W. Ransom . . . . .  Weldon. 

ILLINOIS. OHIO. 

John A. Logan . . . . . . .  _ . Chicago. George H. Pendleton . Cincinnati. 
Shelby M. Cullom . . . . . Springfield. John Sherman . . . . . . .  Mansfield. 

INDIAN.'-. OREGON. 

Daniel W. Voorhees . . .  Terre Hante. James H. Slater . . . . . .  Le Grande. 
Benjamin HarTi son • • . IndianallOli" Joseph N. Dolpb . . . . . .  Portland. 

IOWA . 

William B. All ison . . . . .  Dubnque. 
James F. Wilson . . . . . .  Fr.irfield. 

KANSAS. 

John J. Ine:alls . . . . . . .  Atchi son. 
Preston B. Plnmb . . . . . .  Emporia. 

PEIINSYLVANIA. 

J. Donald Cameron . .  Harrisburg. 
John I. Mi tchel! . . . . . . Wel lsboro. 

RHODE ISLAND. 
Nelson W. Aldrich . . .  Providence. 
Henry B. Anthony . . . Providence. 

KENTUCKY. SOl1TH CAROLINA. 
John S. Wil l iams . . . . .  Mt. Sterl ing Wade Hampton . . . . . .  Columbia. 
James B. Beck . . . . _ . . . .  Lexington. Mattbew C. But ler . . . .  Edgefield. 

LOUISIANA.. 

Benjamin F. Jonas . . . . .  N. Orleans .  
Randall L. Gibson . . . . . .  N.  Orleans.  

MAINE. 

Engene Hale . . . . . . . . . .  Ellsworth. 
William P. Frye . . . . . . . .  Lewiston . 

MARYLAND. 

James B. Gro
·
ome . . . . . .  Etkton. 

Arthur P. Gorman . . . . . .  Laurel. 

M.ASSACHUSETTS. 

Henry L Dawes . . . . . . . .  Pittsfield. 
George F. Hoar . . . . . . . .  Worcester. 

MICHIGAN. 

Omar D .  Conger . . . . .  Port Huron . 
1'bomas W. Palmer . .  Detroit. 

. MINNESOTA. 

Sam'l J.R.McMillall . .  St. Paul. 
Dwight M. Sabin . . . . .  S tillwater. 

TENNESSEE. 

Howell E. Jackson . �Jackson. 
Isham G. Harris . . . . . . Memphis. 

T EXAS. 

Sam Bell Maxey . . . . , .Paris. 
Richard Coke . . . . . . . .  Waco.  

VERl';WNT. 

Justin S. Morrill . . . . .  Strafford. 
George F. Edmunds. �Burlingtou. 

VIRGINIA. 

Wiliiam Mahone . . . . .  Petersbnrg. 
H H.Riddlebcrger . . . .  Woodstock. 

'VEST VIRGINIA. 

Johnson N. Camden . . . .  Parkersb'g. 
John E. Kenna . . . . . . . . . . Kanawha. 

WISCONSIN. 

Angns Cameron . .  .. . . .  La Crosse. 
Philetns Sawyer . _  . . . .  Oshkosh. 

PATENTS AND POLITICS. 

It is estimated that between 30, 000 and 40,000 citizens of 
the State of New York have received patents for their inven­
tions which remain unexpired. Nearly every manu facturer 
in  the State is an owner, or is interested i n  or works under 
some patent. It is probable that at least 100,000 voters in  
New York State are  di rectly conl lected with  i nd ustries that 
will be greatly damaged if these bad patent laws nre passed. 
The majority that carries the State in the approaching elec­
tion will not  p robably be very large. W hich of the two great 
parties will sweep the State ? 

Certainly it wi ll not be the party whose senators and repre­
sentatives in Congress !Ire doi n g  a l l  they can to destroy the 
int.erests of their constituents at home. What is tme of New 
York is t rue of several other Slates. The in ventors and 
man ufacturers of the country w ill have power enough in 
the coming elections to determine upon which side the vic­
tory shall rest ; and that power is l ikely to be exercised. A 
little ingen ui ty, a lit tle determined and united effort, will do 
the business. 

.. 4 ' . � 
THE TRIPLE THERMIC MOTOR. 

pany. 
Those who care to look into the theory of the bisnlphide 

of carbon and analogous motors will find the snbject discuss­
ed in the back volnmes of the SCIENTIFIC AMERICAN. The 
foll owing is from an article in our paper of Sept. 28, 1 872, 
when the Ellis binary engine was under trial '1nd d iscussion : 

" Could an absolutely perfect b inary vapor engine be con ­
structed, i ts  performance would exh ibit precisely the same 
economy of fuel as would a perfect steam engine working 
between the same l i mits of temperat ure. There is, there­
fore, no purely scieo tific reason for anticipati ng economical 
advantage from this form of prime mover. 

"There are, however, some practical con siderations which 
would at least make it appear possible that the introdnli­
tion of this form of engine may ultimately occur as a con­
sequence of a superiority in economy over even the best of 
modern engines. It is evident that a wasteful s team engine 
may be con verted into an economical binary engi ne, i n  which 
a large amount of the heat, formerly wasted , may be suc­
cessfully utilized ; find, in a l l  non-condensing steam el lgine�, 
some considerable proportion of the heat of the exhau st 
steam may be saved by such a change. Could the addi­
tional engine be constructed and operated at a moderate ex­
pense, it seelllS very certai n that the binary plan would, in 
very many cases, be certainly advisable. Even w i th the 
best of condensing steam engines, it is by no means certain 
that the heat abstracted in I he condenser m ight n ot be more 
economically removed and made useful by a fluid whose 
vapor has a h igher tension than that of water at the same 
tem perature. " 

Progress oC Soap Fat BuUer. 

A committee of the Senate of the State of New York has 
bepn engaged lately in the i nvest igation of the bogus butt('r 
business, with a view to ascertain its nature, extent, and 
best probable mode of regulation .  

Out  of  thirty specimen s of butter sold by as  many reo 
spectable grocers, analysis showed that only ten were com­
posed of  real butter ; all the rest were chiefly composed of 
lard. The price charged for tM soap fat bntter was about 
twen ty-five cents per pound-the real butter selling for about 
the same. 

Dr. Love. the chemist, testified that he could not d i stinguish 
the spu rious butter from the genuine so as to swear to i I ,  by 
i ts outward appearance, but he had no doubt of the accuracy 
of his chemical analysis. He said that in the manufacture 
of hutterine and oleomargarine no chemical change takes 
place, but simply a meciJanical mixture, and that all the 
substances used in the mixture have the same properties 
after the mixture as before, so that the lard, fat, and oils 
uscd in the bogus butter are DO more inj urious to healt�l 
in the bogus butter than out oE it. He had found no t·races 
of ni tric acid in his  analysis, and would have noticed it if it 
had been present. He was of opinion that impure sub­
stances could be deodorized, so that they could not be dis­
tinguished. Even dead animals could be so deodorized, 
but if  diseased germs were n ot destroyed they would prove 
deleterious to. health. He knew of nothing in the process 
of man ufacture of bogus butter that would be l ikely to kill 
disease germs. He could n ot say that he knew of an authen­
tic case of injury to health by eati ng the bogus butter. 

LARD CHEESE. 

Mr. Martiu gave the committee the results of his explora-
A very neat example of the bisulphide of carbon engine tions in a manufactory of N('ufchatel cheese, at Chester. 

has lately been brought to this city for privat.e exhibition to He said that Mr. Durl and in formed him that one and a 
capitalists and others who  may wish to purchase shares half pounds of lard mixed with one hundred pounds of skim 
therein. It is styled the " Triple Thermic Motor. " The milk was the mixture used. 
engin e  is located at No. 651 West 45th St. The motor .. . . I • 
consists of a steam boiler, a bisulphide of carbon vessel , an Weather Slgna]s. 

ordinary steam engine, a surface condenser, and pumps. A Florida correspol)den t suggests that the Gove rnment 
The steam from the boiler warms the bisulphide of carbon supply telegraph, raifroad, and steamboat companies with 
and converts it into vapor which drives the e[ .,\,ine ; the flags and lanterns suitable to indicate by day or night the 
exhau.t vapor then passes through the condenser, where it different features of the weather bulletins,  and require their 
is liquefied and is  returned by pump to its vessel to be re- display accordingly as the reports are telegraphed over the 
heated, and go the rounds again. country. We hardly see on what ground the Government 

Greater care seems to have been taken in this machine to could insist on the signals being so displayed , although it 
prevent loss of energy than was shown in some of the for- I supplies the daily reports to all who care to take tbem. 
mer bisulphide of carbon engines. For example, inthis ne w  l one of the trunk railroads has, however, shown the enret·­
motor the pipes, engine cylinder, piston rod, etc. , are cartiful- prise to adopt a system someWhat such as snggested, greatly 
Iy jacketed, and every precaution taken to prevent the loss to the satisfaction of the country people along its line. 
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IMPROVED KNIFE SCOURER. 

The engraving represents a device, recently patented by 
Mr. Oharles A. Bryant, of Wakefield, Mass. , for lco'.lfing 
and cleaning knives, cutlery, and other articles. The hollow 
handle is closed I\t the bottom, and is  provided at its upper 
end with an apertured cap. In the lower end of the handle 
the stem of II wire frame is secured, on the  cross piece of 
which a block of cork or rubber is hung. 'l'he cleaning or 
polishing powder is held in the hollow handle. A quantity 
of this powder is sprinkled from the cap upon the article to 
be cleaned, and is rubbed on the article by means of the 
block. The handle can be held at any desi red angle to the 
blade, thus enabling a greater pressure to be exerted on the 

BRYANT'S IMPROVED KNIFE SCOURER. 

block tban when it is held securely all the lower end of the 
handle. All four faces of the block can be used succes-
sively. 

04 • •  , ..-
THE REMINGTON RORSE POWER FIRE ENGINE. 

The accompanying illustration represents a tire engine 
that com bines the merits of both tbe hand and steam appara­
tus. It is so planned as to be light and simple in construc­
tion while permitting great strength in the working part s, 
which are disposed so as to utilize all the power and yet be 
as free from wear as possible. It is moun ted on four wheels 
for transportation, and may be drawn by men or horses. It 
is made ent irely of metal, with the exception of the levers, 
and weighs about 3,000 pounds. It is a sweep power, the 
d ri ving wheel being placed horizontal ly on top, and being 
furnisbed with eight sockets for levers, all of which may 
be used when it is necessary to work by men, and one or two 
when horses are avai lable. 
There are three double acting 
pumps, driven by pinions 
which mesh into teetb on the 
driving wheel, and so ar­
ranged that their combined 
action produces a con tinuous 
pressure' and even flow · of 
water. The pump cylinders 
are 5)14 inches in diameter, 
with a stroke of 8 inches, 
and have a capacity of 200 
gallons per minute. The 
horses travel in a convenient 
circle, at the ordinary walk 
of a work team , the draught 
being about the same as in 
plowing. All wearing sur­
faces exposed to the action of 
friction and water are made 
of hardened polished brass, 
so that neglect will not in· 
jure them, and the engine 
will always be ready for in­
stant use. When in opera­
tion the engine is held in po­
sition by iron braces on each 
side, fastened to the ground 
by steel pins. 

Ititufifi t �tutri ,au. 
New York Department oC Public Works. 

The report of the . commissioner of this department for 
1883 has just been issued. The rainfall in the Oroton water­
shed was 42/llf inches, which is 4%; inches less tban the 
average for the past ten years. Tbere are now more tl!an 
547 miles of pipes, 5, 743 stop cocks, and 7, 152 fire h.vdrants 
in the distributing system. Out  of 25,201 inspections made 
last year, there were reported 1, 770 cases of leaks from de­
fective plumbing, and 1,614 places where water was wasted 
between midnigh t and six o'clock in the morning, at tbe 
rate of from one to five gallons per minute. During the 
year 2, 195 meters were placed, making a t otal of  9, 012 in use. 

The present area of paved streets south of Harlem River 
is 7,457, 800 square yards, and their. length is 357i"-llf miles. 
The presllnt extent of underground structures in the streets 
south of Harlem River is as follows : Water . pipes, 547 
miles ; sewers, 398 miles ; gas pipes; 857 miles ; steaJ;ll pipes, 
16 miles ; electric wires, 17 miles ; telegraph wires, 3/jj6lf 
miles ; pneumatic tubes, % of a mile, making a total of 
1 ,839 miles. At the close of the year there were 24, 412 gas 
la�ps and 128 electric lights in use in the streets and parks 
of the city. 'fhe total revenue collected by the department 
was $2,029,335. 74, of which $1 ,869,518. 96 was from Oroton 
water rents and permi ts. 

Cable Railroads In New York. 

It has been decided by the commission appointed to em­
ploy the system of cable propulsion to surface railroads in 
New York city. The Herald prints an i nterview with 
General Viele, who examined the system in use in Ohicago, 
and he expressed himself as satisfied with its practicabili ty, 
,tating that there were no defects, either apparent or real, 
to be discovered in the service. 

A correspondent of the same paper, however, expresses a 
doubt whetber the system as used in Ohicago would be 
equally efficient in New York, and in view of the imp ort­
ance of tbe question , his views demand consideration . His 
first objection is raised against tbe speed of the cable, which 
can not be graduated to necessary conditions of street traffic, 
hut must move at the speed established by the macbinery at 
the source of power. In case of delay no lost time can be 
made up by the leading cal', since all travel at the same 
speed ; hence, in s treets given over to other traffic w hicb 
might cause delay, rapid transit is out of the question. Be­
sides this, the m ovement being entirely dependent upon one 
source of power-the traveling cable-any mishap or 
derangement would cause the entire suspension of traffic. 

Objection is also raised to the trouhle occasioned by 
curves and switches, whicb up to the present time has not 
heen entirely obviated ev.en in Ohicago . .  'fhe _construction 
of the roarlbed and cableway also deserves notice. In the 
Ohic�go system a t l'ench has been dug about four feet deep 
and nearly as wide at the top, which is continuous between 
each pair of rai ls or tracks, the inner surface laid in  broken 
stoue and cement, in which are placed the iron yokes, 

[MARCH 1 5, 1 884. 
IMPROVED LOCK AND LATCH. 

The engravings represent an invention recently patented 
by Mr. H. H. Freeman, of Milton, O ntario, Oanada. The 
spindle, A, is hol low, circular in form,  and has a flange, B, 
which rests agaiost the face of the door when the spind le is 
passed into the bore, in w b ich it fits loosely for axial rotation. 
The outer end of the spindle is aperturcd to leave the annular 
shoulder, F, against which the loose revolving key plate, G, 
may rest. The casing, fl, is made in two parts-shown iu 
Figs. 2 and 3- and may be provided with any suitable num­
ber and form of wards for the flat key. 

In one end of tbe casing. arranged . diametrically opposite 
each other, are two notches, one of which is deeper than the 

jet .o1m . .;!.!J. 
FREEMAN'S IMPROVED LOCK AND LATCH. 

other. On the side edges of the two parts are formed lugs 
al ld  notches fnr the purpose of keeping the wards and end 
notches in proper relat ive position with each otber when 
the casing is slipped into the spindle, A. The casing is 
held to the spindle by a screw. The bar, I, is formed with 
a head slotted to receive the end of tbe key, ,and also has a 
projecting pin, J, to engage the end notches of the casing, 
and a bit, L, at tbe inner end. The bit has side shoulders 
for engaging notches, formed in  the hub, 0, which extend 
through the hub to allow the bit to pass through in adjust­
ing the lock to the door. A spring on the bar, I, acts against 
tb� ��ad_Qf_.!!I� _��r !lnA sl!Ql}l<;lers on the ca�ing" t.o . throw 
the bar out in qrder to keep the pin, J, and bit, L, engaged 
with their respective notches ; when the pin is in the deep 
notcl! the bit w ill engage with the notch in the bub, but 
when the pin is in the shallow notch the bit wil l  be disen­
gaged. The knob, Q, spindle, casing, and bar turn together 

axially. The inside knob is 
fixed to the hub by a screw 
so that the door may always 
be unlocked from the inside. 
As shown in Fig. 1, the stud, 
J, rests in the deep notch of 
the casing, amI the bit, L, is 
engaged with the hu b, so 
that the latch bolt may be 
thrown to open the door by 
turning the knob, Q. To 
rlisconnect tbe hub from the 
knob, Q, from the inside the 
bit, L, is  drawn out nntil the 
stud, J, is free from the cas­
ing, which is then turned one­
half a revolution, and the stud 
al lowed to drop into the shal­
low notch. The hub cannot 
then be moved, as the bit, L, 
is free from the knob. 

•• • •• 
Imitation Crystalllz41d 

Tin P1ates. 

When operated by one pair 
of borses, going at a .  speed 
that can easily be maintained, 
it will force a stream from 

THE REMINGTON HORSE POWER FIRE ENGINE. 

" To produce a fine imita· 
tion of crystallization," writes 
M. F. Carpenter, to the Ar­
tisan, of Ohicago, " place a 
sbeet of t in plate n pon a 
smooth, level surface ; sprin. 
kle tartaric acid over the sheet, 
and with a clean co tton c loth 

115 to 160 filet horizontally through a Ys inch nozzle, or two 
streams through :u inch nozzles nearly the same d istance. 
The engine can be worked by men in  an alley way six feet 
wide, as a motion of two or three feet forward and backward 
will force a stream through the hose nearly as well as a 
continuous motion. 

The engine is especially deRigned for suburbs of cities, 
towns, factories, and isolated residences, and is successfully 
used for pumping out pits and mines and elevating water. 

Further particulars can be obtai ned by addressing the 
manufacturers, the Remington Agricultural Company, of 
Ilion, N: Y. , or 118 Ohambers Street, New York city. 

• •  e l " 
COLu l:ain water and soap will remove machine grease 

from washing fabrics. 

frames, and wheels upon which the rope moves. Tbis per· 
manent trench-it is, in fact, an auxiliary sewer-has man· 
holes at frequent intervals, �nd must be accessible at all 
times for purposes of inspecti on, lubrication, and repair of 
rope and supports, and is always open by its slotway to the 
surface. This arrangement is possible on a st,reet as wide 
as Statp. Street, Ohicago, which is very wide, but it is im· 
possible with the complicated underground ,conditions of 
the narrow streets of New York. During its .  construction 
it obstructs the street seriously, and permanently occupies 
space needed for other important uses. 

That there is still room for many improvements, the above 
amply shows, and the adoption in any city of a system 
which does .not provide for aU contingencies and smooth 
working, would be a costly and unsuccessful undet"takiug. 

wet in clean water rub long 
enough to cause the moisture ' from the cloth to 9.dhere to 
the plate ; immediately drop muriatic acid , which has been 
diluted with one-third water, over the plate, watching it 
carefully ; as soon as tbe crystals have formed to a proper 
shade, wash off with clean water. Tbe work can dry in the 
shade, wi thout heating, and can be stai ned or varnished to 
please tl!e taste. Avoid inhaling the fumes while using the 
acids. The ahove plate made up into ware and placed sid e 
by side with the genuine crystallized work will sell fifty per 
cent faster. At least I find that the case in my shop. " 

.. . .  ' . .  

ASTORIA, Oregon , has 7,000 population in the fishing 
season, and 4, 000 the rest of the year. She has a dozen 
canning establishments. 
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Ititutifi t 1\tutritnu. 
THE ELECTRIC DIADEMS OF THE NEW BALLET are shown separate in order to make the details and ar-

" LA FARANDOLE." rangement better understood. 
The l ight is produced by an incandescent electric light of Such is the ingenious system of electric l ighting adopted 

very small dimensions and of feeble resistance. Tbe lamp by tbe ma,nagement of tbe opera. Tbe only objection tbat 
is supplied by t wo chloride of sil ver piles which each cory- we can make to it is tbat it is wanting in luminous in­
phee carries w itb bel' in a scent box attached to her belt. tensity ; but, as each pile w eighs but ninety grammes, it 

Fig. 1 shows the apparatus in very much rednced sir.e. I would be possible to use three i n stead of two, and tbus ob­
When the danseuses are dressed, they come, forty-eight at a I t ai n  a much more remarkable cffect. However this m ay be, 
time, i n to a large haU, in w hich extend long tables upon th ere is reason for congratulating the organ izers or the care 
which lie the various apparatus 
inclosed in boxes, each beari ng 
the name of a danseusE'. Each 
of th e  latter then fastens a round 
her 'waist the bel t o f  silvered 
m etal , containin g  the two piles 
inclosed in perfume boxes (Fig. 
1), and places her diadem upon 
her head, while a n  assistant at­
taches to the middle of her 
tresses the couducting wires that 
connect the piles mounted in 
tension with the incandescent 
lamp. 

that we now have two speeds for the hoisting of loads, but 
this advant,age is obtained at the expense of simplicity and 
convenie nce without avoiding the dangers that are run by 
the m en w ho operate the apparatus. 

The conditions that should be satisfied in the mechanism 
of a win dlass may be formulated thus : (1) There sh ould be 
as few mechanical parts as possi ble, and few points of con­
tact with the frame ;  and (2) the arrangement should be such 
that stresses exceeding the maximum ch arge sball be avoid-

ed, and that the men who ope­
rale the a pparatus be protected 
from accident. 

After an attentive study of 
this question, Messrs. Dujour 
and Bianchi have found a very 
in genious solution of i t  by the 
in vention of a single axle mech­
an is m with a u t omatic b r a k e , 
with an automatic limiter of the 
load, and in wh ich there is no 
reversal of the w i nch. 

Figs. ] ,  2, and 3 of the annex­
ed engraving show the arrange­
ment for a 10 ton c rane. 

The new mechan ism consists 
essentially of an axle, 0, upon 
which are keyed a pinion, a, and 
two w inches at an angle of 180·. 
Then of three drums, c, d, f. and 
a ratchet, g, which revolve by 
sl ight fric t ion around this same 
axis, and, finally, of a sleeve, m, 
that is capable of moving a fric­
tion d isk, n, lon gitudinally along 
a hollo w cone in one of the sup· 
ports Of the shaft. 

This done, the coryphees are 
assisted by a maid in adjusting 
around their waists a muslin 
scarf that  nearly hides the appa­
ratus. The in candescen t lamp 
in the diadem is moun ted in 
front of a metal star covered 
with green . stones that imitate 
emeralds and form a reflector. 
1'0 the belt there is fixed, at the 
side of tbe pil eR , a smal l com­
mutator that permits the cot'y­
phee to close or open the circui t  
i n  order to light or extinguish 
her lamp at will. This commu­
tator is very simple, and con­
sists of 'a small cylind er of the 

Fig. I.-ELECTRIC DIADEM AND BELT USED IN THE 
BALLET OF THE FARANDOLE IN FARIS. 

Fig. 2.-BATTERY USED WITH THE ELECTRIC 
DIADEM. 

Wben the rotation of 0 is posi­
tive, that is to say, when its 
effect is to lift the load when 

size of a lead pencil,  that is pushed into or drawn from a 
sheath in which it slides with slight friction .  

T h e  pile, which is tbe invention or M r .  Scrivanow, is 
shown in Fig. 2. It is held in a gutta-pereha t rough. The 
two e lectrodes consist of a str ip of sil vel' covered with 
chloride of the same metal and inciosed in a bag made of 
parchment paper. The bag is surrounded by a strip of zinc 
bent double, and from which it is insulated by a piece of 
perforated gutta-percha. The section of the pile represented 
to the right o f  the figure shows its arrangement. The zinc 
is figured at Zn, and tbe bag of chloride of sil ver at AgOI. 
The ,exciting liquid is an alkaline solution formed of very 
di lute potassa. The gutta-percha trongh , with the elec­
trodes passing out to the right and left, is hermetica l ly 
closed by a plate of gutta-percha in wh ich there is an aper­
ture for the in troduction and renewal of the l iquid. This 
aperture is closed by a cork. In the engraving thise pieces 

_ _  .. ___ .. ---BUIl ___ _ _ _  ' 

that they have taken in this happy application. Na sa im­
portant experimen t  as this h as hitherto been made upon it 
French stag e in lighting a ballet electrical ly. The appara­
tus is light and p ortable, and may find an application in this 
winter's coti1lons.-La Nature. 

DUJOUR AND . BIANCHI'S SINGLE AXLE WINDLASS. 

Upon comparing ou r  present mechan isms fa!' hoisting 
with those that were formerly used, we find that the im­

provemen t s  that have been i ntroduced into these apparatus 
are not numerons, despite the po, w erful devices that are 
brought into play in onr time for the construction of me· 
chanical pieces. For exam ple, the windla sses in block and 
pulley 10 �on cranes have at least four axles and a dozen 
gearin gs (some of them 1 '2 m. in diam eter) , while in the 
most remote times there was a d ifferen t ial wheel and axle 
that permitted of qu.ite large loads be i ng rai sed. It is trne 

f-·-- -- -- -- -
! , 
I i 

the w inches are turned in the 
direction shown by the arrow,  tile tootb , m (which is bev­
eled), carries along the sleeve, n,  to the right and keeps it 
away from the sup port of the axle. On tll e  con trary, when 
the axle revol ves in the opposite d irection the bel i coidal sur­
face, v, thrusts the disk, n, t oward the left and puts it in 
contact with the grooving in the frame. 1'he frict ion of 
the cones then acts in such a way as to stop the revolution 
of th e axle. This arr angement may, moreover, be replaced 
by plane or penetrating surfaces, and e ven by a ratchet held 
by m eans of a click, in the ru n ning of the winches in a wrong 
direction.  

Upon examin i ng the engravings it will be seen that the 
dru m, d, carries three axles, 0', upon each of which are 
keyed two wheels, e and b, one of which gears w ith the 
wheel , f, fixed to the ratchet, g, and the other with thQ 
pinion, a, and the wheel, e. The object of t hese tbree identi­
cal systems is to distribute the pressure over three gearings 

I'll 9 .  

DUJOUR AND BIANCHI'S SINGLE AXLE WINDLASS. 
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whose dimensions  are small ,  and upon three points' of the 
circumference of the d mms, c, d, and I, in such a way as 
to diminish the friction upon the axle, O. This apparatus 
is also provided with three fdction bands that arc actuated 
alternately by a single weight, or by two distinct ones, and 
capable of suceessi .. ely rendering immovable one or the other 
of the drums, c and d, during the raisi ng of a load. 

Herein consists the essential feature of this mechanism. 
In fact, if the drum, c, is rendered immovable, the annexed 
diagram shows that, upon revolving the pinion, A, a dis­
tance, w, the wheel, B, will make an entire revolution around 
the center, b, and this will carry along in its m otion the 
gearing, E, whose point,' e, will move in a direction contrary 
to w by a distance equal to 

e b  d. - d, 
- X :II = --- X w. 
b a  2d, 

Since the wheel , F, gears with the pinion, E, it will re­
volve this same distance around the axle, 0, and carry 
along the ratchet, g, with which it is connected by a toothed 
gearin g. 

It suffices, then, to reduce at will the difference between 
the diameters of the two wheels, B an d E, in order to in­
crease the ratio of the pinion, A, to the ratchet, g. Upon 
maki ng E=B, the wheel, A ,  would not revolve, that is to say, 
the ratio w ould be infinite. Finally, with E < B it would 
revolve in the same direction as the axle, O. 

In designating the diameter of the circle traversed by the 
w i nches by D, and that of the ratchet, g by 8, the ratio of the 
chain's vel ocities to the winches is given by the foll owing 
expression, when the drum, e, is immovable and d is free : d d.-a, 8 

- X -- X ----. 
D 2d, d + d, + d. 

O n  another hand , on making the drum, d, immovable, it 
will be at ouce seen that the motion, w, of the pinion, a, w ill  
be transmitted to the wheel, I, whose revolution corresponds 
to d. 

- .x: w. d, 
In this case the ratio of the chain's velocities is only d do 8 

- X - X -----. 
D d, d + d, + d. 

On comparing the two above expressions, we obtain the 
following ratio : d.-d, ( d ) 

2d. = 0 ·50 1- d: . 

Jeitutifi t �mtri eau+ 
modest dimensions for all powers. It is provided with an ' 
antomatic gearing w hich prevents the winches from turning 
back during the descent of the load ; w i th a brake tbat is 
continnonsly actuated by a weight, and that stops the load 
alitomatically, either on lifting, when the winches are left 
free, or on lowering, if the lever of the brake happens to be 
freed ; and, lastly, with an apparatus for th rowing the axle 
of t,he winches into gear when the wtlight to be lifted is too 
great for the crane. 

We must also add to the interesting peculiarities of this 
mechanism the two ra tios of the winches' velocity, and their 
change, wh ich latter is effected without stopping the motion 
of the windlass . In cranes o f  small power this double velo­
ci ty may be dispensed w i th without incon venience, and the 
mtlclianism simplifitld, while its advantages are at the same 
time p reserved. For example, the ratchet, g, being direct� 
ly in gear with the drum, d, we may suppress the gearings, 
e and /, and preserve only one brake for rendering the drum, 
c, immovable. 

In this case the ratio of the speeds is given by the follow­
ing expression : 

a 8 
- X � X --. 
D ·  d + d, 

Figs. 7 and 8 represent a windlass in which the dru m ,  d, 

[MARCH J 5, 1 884. 
not niuch higher tlian for smelting cast iron, while the crude 
materials employed for steel cast ings as well as for malleable 
cast iron are much more expensive and the consumptio n of 
fuel is much h igher, independently of the coet of crucibles 
and of cast iron tempering boxes. Tempered cast steel to­
day costs about one-half as much as malleable cast iron. 

It must, however, be admitted that this tempered steel is 
frequently not as free from pores as malleable cast iron,  and 
this might be expected. Recen t ly considerable progress has 
been made in overcoming this difficulty, and in most cases a 
few i ndividual pores do not damage the castings. 

The tempered cast steel finds extended use for the man u­
facture of w heels of mine cars in Westphalia and Belgium 
coal mines ; also for ore, coke, and slag w agons. 

Tempered steel also can be employed with advantage for 
all articles that can be cast me,re cheaply t han wrough t, and 
require great strength and the power of resisting jar and 
concussion as w ell as sudden changes of temperature. The 
pipes through which melted slag from blast furnaces flows, if 
made of tempel'ed steel , can be thrown into cold water 
with out injury. 

The manufacture of tempered steel offers no special diffi­
culty, and any foundry can make it with a sma l l  outlay for 
cupola and tempering furnaces. 

is rendered immovable, while the ratchet, g, is fixed to the .. � • I .. 
wheel, e. The ratio of the velocities we write thus : lJIanuCac&ure oC Cannon. 

a 8 The Secretary of State h as received from Consul Potter, at 
D 

X 2d. +a Crefeld, Germany, a report on Krupp's steel ordnance works 
The gearings employed in both systems present no danger at Essen, from which the following extracts are taken : 

for the men who operate �hem, since they are entirely in- The forging process requires vast arrangements on ac­
closed in a drum belonging to the very parts of the wind- count of the immense weight of the pieces which are to be 
lass. handled, one of  which sometimes weighs more than 60 tons. 

Moreover, their arrangement is applicable to all hoisting The steam hammer now iu  use for th is purpose w eighs 50 

apparatus, and, in general, to the me chanism of lathes all ll tons and has a:stroke of 10 feet. An other ham mer is now 
machine t60ls in whiclt are utilized one or several trains of being constructed of much greater efficiency, weigh ing 
gearings either for increasing the force and diminishing about 150 tons, which will cost over 10, 000,000 marks 
the velocity, or for h aving an alternating motion with ($2, 500, 000). 

change of running. -Revue lndust1'ieUe. Mountain guns are finished in two months after work on 
.. � • , .. them is begun, while t w o  years are required to manu fac-

Beer Soured by Thunder. ture a 16 inch gun of 35 calibers length. This apparen tly 
It has long been a matter of common observation that long time is  made necessary by reason of the large surfaces 

beer, milk, and other substances liable to decompositio n ,  uu- t hat have to be w orked over on a steel cannon of this de­
dergo rapid a nd adve rse fermentati ve changes during thn n- scri ption 55 feet long and weighing 121 ton s.  Mr. Krupp's 
dery weather, and ., t urned sour by thun der " is the generally is  the largest gun foundry in the world, being m uch more 
accepted explanation of much beer going to the bad. It has extensive and complete than the Govern ment establishment 
been somewhat difficult to reconcile the modern theory of of England at Woolwich. It is able to complete each year 
fermentation by germs with the well-recognized phenomena from 3,000 to 4, 000 field and mouutain guns, 500 siege, fort­
attendi ng thnnder storms, and the changes which then take ress, naval, and ceast guns, of light caliber, and 100 heavy 

Now, for a 10 ton crane (0 tons upon the chain) tbis ratio place are more consistent with Liebig's cataelytic theory, naval and coa�t guns. . . , 
is :  who attributed JermentMiQn t o  molec1var iImtahUity...,.," the __ ,�r .. 'l\:mpp_Is uOW engt!,ged ,II! (lo� structIllg, JIP9}l tlul same 

0 -50 (1-H) = 0 '0684. ferment propagating to su rrounding molecular groups the �rmCiple as the gl1� above mentIO?ed: 40 centim eter (16 
overthrow o f  its o w n  tottering combin ations. " Accord ing I D C�) guns, of 35 cahbe�s length, welg�Ing 1 21 tons, f.or �he 
to a paper " On the Effect of Heat on the Atmospheric Dust," Itahan Governmen� . . 'I e� guns of. thiS latter deSCrlptloll 
recently read by Mr. Aitken before the Royal Society of have been ordered, ,It IS

, 
saId, at a C?st of 894, 000 .f. each ,. for 

Edinburgh, the author showed that a disturbed electrical the purpose of coast defense. PartICulars regardl�g wel��t 
condition of the atmosphere greatly favored the deposition and m�ailure of these gU?S are n ot y et �a�e PUb�lC,. but It IS 
of dust ; and he suggested that thi s  might be the ex plana- a:certamed that they Will sen d a prOJectile weJg?mg co�­
tiou of the commoll belief tbat beer and milk readily tu rn siderably more tha

.
n a ton �hrough any armor WhICh � ship 

SoUl. iu thundery weather, the electrical conditions lead ing ca� carry a�d float III an �rdillary sea. There are some lD�er­
te the deposition of a greater n umber of bacteria in a given estmg particulars regardIng the power of these guns which 
time. This explanation wonld apply to beer exposed to the I am not y�t permitted to make pUblic. It  is also stated 
air in open vessels, but scarcely to beer in casks, which is th�t the ChlDese Government �as. orde;ed guns for coast de­
practically protected from the atmos here · and we know fense and n aval purposes of SImilar dimensions and power, 
that the beer in casks often turns sour �ithi� a fe w hours of which are in process of const.ruction at this t ime by �r. 
a thunder-storm. It is possible tl;at the peculiar electrical Krupp, who has alre�dy furll1s�ed that Government With 

Thus, in renderi ng the drum, d, i mmovable we give each 
chain a velocity of 1 :  0 ·0684 = 14'6 times greater than on 
locking the brake of the gearing, c. 

Moreover, in case of e < b, instead of e > b, the w heel, f, 
will revolve 'inl the opposite direction, as we have seen above. 
Consequently, a mechanism arranged in this way w ould pos­
sess at the same t ime two velocities having alternating mo· 
tions, and m ight be applied to planing machines as well as 
to parallel lathes. 

In order to obtain great velocity and an opposite d irec­
tion of rotation , we shoul d ac t upon the disk, d, w h ile small 
velocity and a direct motion would be obtained in keying 
the drum , e .  

Figs. 5 and 6 of tbe accompanying engl'aving repress n t  
t h e  apparatus devised b y  Messrs. Dujour a n d  Bianchi for 
automatically limiti ng the maximum load to be suspended 
from the crane. It con sists of a cylinder, C, bolted to th e 
crane post, and provided with a piston, P, whose rod, 0, is 
fixed to the extremi ty of the chain. This cylinder is filled 
with a liquid that is not much affected by changes of tem­
perature (water mixed with alcohol or glycerine). When 
the piston moves upward the l iquid in the upper part passes 
out through the apert ures, t, by raising the rubber linings, 

- p; bllt, in tbe down stroke, the water can return to the top 
of the piston only by following the channels, c, and C., and 
by moving the valve, 'V, which is held upon its seat by a 

co d·t· f th t h d· d ccompany· ng 425 cannon of less weight, and SInce Jun e  last has beeu en-n I Ion s 0 e a mnsp e re prece Ing an a I . 
a thunder-storm may galvanize i n to full vitality the myriads gaged on a contract for .450 more of hiS po werful ste�l guns. 

of  disease ferments which must, under the most favorable We would add to thiS that after seven years of Idlen ess 
C· u t b t . k f beer bre wed the larger fum ace of the South Boston Iron Works was HC ms ances, e presen In every cas o . . .  . 
under our existing system, or that the vibrations caused by lIghted up on Ma:ch 1, for the castIDg of !lo 12 IDch n�e 
the peals of thunder may move a number of these minute �ortar for the Umted States Ordn ance Depar�ment. ThiS 
organisms which until then were I ing dormant and inactive. IS to b: the first of a lot of five heavy expel'lm:ntal guns 
-Brewers: (} d/ 

Y authorized by the l ast Congress , The second will be a 10  uar wn. inch breech loading rifle. 'l'he body is to be of cast iron, 
. � . I " 

'.l'empered Ca8t Steel. re-enforced by a wrap ping of steel wire. The third is to be a 
12 inch breech loading rifle, entirely of cast iron ,  a n d  is to 

We translate from the Deutsehe Iridust1"ie Zeitung the fol- weigh 57 tons. The fourth is to be l ike the third,  with the 
lowing i n  regard to the  manufacture and properties of tem- exception that it is to be l ined f! 'Om the breech with a short spring, '1'. pered st,eel , a new industry that bas spread into Westphalia steel tube, to reach a little beyond the trunnions. The fifth The piston,  P, th en, does not descend as long as the rod, and the Rhine provinces from Belgium. This metal is able is to be a 12 inch breech loading rifle. The body, of cast 

0, is supporting a pressure less than that of the regulating to compete with malleable cast i ron on the one hand and iron, is to be re-enfo rced by steel r ingR arou n d  the breech a n d  spring: T h e  tension o f  the latter i s  varied, a s  need b e ,  b y  w ith cast steel on the other, whi le  f o r  many purposes i t  i s  to be lined t h e  full length with a steel t ube, It is  expected means of a screw, B, whose entrance is limited by a ferrule, su perior to ei ther. It is made from old steel and scrap steel, that these heavy rifles will endure charges of 200 to 300 V. These parts may also be covered by a safety nut. which is cut in small pieces and smelted with coke in the pounds of powder, with. projectiles weighing 700 pouuds, Upon examining Fig. 4, it will be seen that the down cupola furnace, and,  l ike ordinary cast iron, run into sl ightly giving a velocity sufficient to penetrate 24 inches of i ron.  stroke of the piston and the mechanism of transmission dried sand ' moulds. The liquid metal is intermediate in The works also have con tracts with the United States Navy (consisting of a sleeve, m, and a rod and two angle bars) act temperature between cast iton and cast steel, and throws off I)epartment for 6 and 8 inch steel breech loading r ifles for upon one of the two brake levers, corresponding to the many sparks. The castings are tempererl by packing the m the new 'steel cru igers, and for the conversion of 10 inch drums, c and d, in order to render the windlass immovable. in powdered red hematite ore in boxes made of · refractory smooth bore " Rodman " guns into 8 inch muzzle loading 
This arrangement is  preferable to a throwing out of gear, stone and heated in tempering furnaces. The last operation 
since the danier of a fal l of the load due to too sudden a imparts to i t  an extraordin ary degree of strength and tena-
stoppage of its descent may thus be avoided. city tbat renders it superior to ordinary cast steel. 

The " limiter " also satisfies one condition essential to Its superiority to m alleable cast iron is d 11e to the natme 
security by automatically rendering the windlaHs immovable of the material ; although both are decarbureted by temper­
when the breakage of any part occurs. ing to a certain deptn, yet it will take place more rapidly 

After being pUHhed down by a load greater than that of and be more perfect in cast steel than in cast i ron.  The 
the regulation ,  the piston, P, is put back in place by raising articles made from the former are much stronger than those 
the  lever of the brake w i th which its rod is connected . Tbe from the latter, because the unaltered core in the one case is 
effect of tbis maneuver is to disengage the windlass. It of steel and in the other of cast iron. 
is evident that the rod of this piston mmt be put in com- The greatest advantage possessed by tempered cast steel 
munication with the brake of the drum, d, whose revolution l over both malleable cast i ron and cast steel is its cheapness. 
corresponds to the greatest power of the crane.  The price of old steel and of scrap is comparatively low, and 

In sum, tbis windlass possesses but one axle, and is of the coDsumptioo of coke for meJting . . it in II. cupola furoace is 

ri1les, for the W 11'1' Department. 

Color BlIndne88. 

The Pen n sylvani� _ Raih."oad Company . still continues the 
examina,tion of i ts 'employes for color blindneHs and other 
defects. This has been cont:nned for a. number o f  years, 
the men being exami ned in batcheR. The general m anager 
of  the company states that these examinations bave resul t ed 
thus fllr in ascertaining that about four per cent of those ex­
amined have proved defective either in hearing, vision , or 
ability to distinguish col ors. Nearly 500 men have been so 
unfortunate as oat to pass the examination, aud were IlUS­
pended. 
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'' It(ortality among Fishes." 

1'0 the Editor of the Scient�fic American : 
In your paper of February 23 you prin t an article w ith 

this title, In which you give a series of s tatements from MI'. 
Ch arles Hallock. His theory and his assertions are suffi­

ciently correct , but taken as a whole they convey an im­

pression which is not correct, that is, if he means to imply 
that ice is a chi ef cause of the mortality, and that is certainly 
the w ay it  read�. 

The causes of death among fishes are many and varied, 
and sOme of til em are quite imperfectly understood . Cold, 
however, is not prominent among these causes, n or th e failure 
of aeration in the water from the freezing of its surface. 
They can be frozen perfectly stiff and solid and transported 
to Bny distance, without, their vital i ty being destroyed, and 
yet the experiment may fail of  success if tile degree of cold 
is extreme. 

I placed a small gold fish in a saucer of water and set 
him out dnring a winter n ight. In the morning tile con · 
tents or the saucer were one solid cake, w hich was placed in 
a tno of cold water until it had slowly th awed, and in the 
tub was the little gold fish swimming about as merrily as 
though freezing was tbe n icest fun in the world. A few 
days later, wben the temperature was below zero, I put him 
out again . He froze up so absolutely that the crystal line 
lens had become white, as when a fish is put into strong 
alcohol. He was thawed out in the same man ner as before , 
but sho wed no signs of life ; the extreme cold had been 
fatal. 

At the sam e  time I had a large gold fish in a tub of water 
in my barn. Tile tub w as frozen over for weeks, and so 
n early solid that while a small space directly surron nd ing 
the fish remained liquid there was not sufficient fluid in it 
to allow of his floating in his ordinary position, but the ice 
had cl'O w ded him down, and h e  lay on his side. I could see 
through the ice his fins moving ll OW and then, and eventu­
ally I cut the block around tile sides, and poured in water 
so as to float it. The gold fish at once celebrated his release 
by cruising around all parts of the tub below th e  ice. 

The fact is tbat, while the water is so cold tilat the sur­
face is frozen ,  the amount of oxygen required by the fish is 
so small that they can live almost iudefinitely, and it has 
never been my experience to find dead fish floating on the 
breaking up of the ice. 

On the contrary , I have seen them in great n umbers i n  

ponds and lakes wherever the  water has become heated, 
during a long and hot summe r ;  and that ice, by covering 
the snrface of the water, is n ot a chief cause of mortality is 
man i fest from tbe fact that the most w holesale destl'llction 
of which we are ever cognizant takes p lac,) in the open 
waters of the ocean or its bays. About four years ago a 
most remarkable and dou btless an extremely valuable fish 
was brought to our knowledge in the explorations of tbe 
United States Fish Commission , on the borders of  tbe Gulf 
Stream, about tbe 100 fathom line, south of Martha's Vi ne­
yard. It was of a ne w type aHogetiler, both gen lls  and 
spec ies new ; it was named Lopholatilu8 cha'ITWJleonticeps, tile 
fisberme n call ing i t  tile fish. Being in size l ike cod fish, and 
taking the bait on the trawl lines freely, while its table 
qualities were pronounced excellent, it bade fair to become a 
new product of national importance, perh aps even to rival 
the cod in amount. During the first season it was caught 
in abundance, and great preparations were marie for the 
catch of 1882. But in March and April vesBel s  coming 
across and along the Gulf Stream reporter!. passing enormous 
quant i ties of dead fish of great size, sailing through them 
for many hours in succession. It was soon ascertained tb at 
these were tile fisb ; and the matter was deemed o f  so much 
importance that the Commission dispatched a fisbing smack, 
the Josie Reeves, under the command of Captain J. W. Col­
lins, to explore thoroughly the localities w h ere the t ile 
fish had been previously found in such abundance. T ilis 
exploration was made in September, 1882, and showed very 
conclusively that the destruction of the  species in that lo­
cality had been absolute or very nearly so. Captain Collins 
says that his investigation " continued un interru ptedly for 
three days, and 50 miles along the edge of the ground 

• witil not the slightest indication o f  the presence 
of the  tile fish. " 

To what we can attribute such a complete and widely ex­
tended destruction is not apparent. A storm of very great 
violence had preceded the presence of the dead fish at the 
surface, an d in the absence of any other assignable cause it 
is very natural to attribute to the storm the inj ury done. 
But this is mere conjecture ; other storms of  probably equal 
violence have come and gone, and produced no such effects, 
nor is it easy to see ilow the surface movemen ts due to th e  
action of t h e  wind could destroy the fish at t h e  depth o f  
100 fathoms. It has"been suggested that the agitation pro­
dnced such an amount of intermingling of th e cold water 
below with tbe warmer curren ts above as to kill the fish. 
This is possible, but no more. 

Volcanic eruptions often destroy fish in great numbers, 
but th ere was no reason to suspect any such action in the 
matter of the Lopholatilus. 

IT has been decided to furnish the London police with 
whistles, 'instead 'of the antiquated rattle. An orner for 
7,000 has been given . The wbistle is of an improved make, 
and is said to be unusually shrill 

1titufifi c  !tutri ClU. 
llt1l1z1ng- Old FHes. 

Worn-out files appeal' to be one of the few discarded arti­
cles in a machine shop for which no extensive use can be 
found. And yet files are made of the best of cast steel and 
are in handy form for many purposes. The principal diffi­

culty in tile way of their economic utilization is that it costs 
more to remove the tooth marks and their consequences than 
the value of tile resultant steel. It is qu i te futile to at· 
tempt the reforging of an old file so long as the chisel marks 
are left in ; the steel will be " rotten . "  And it is not  
usually enough to b:1rely remove the chisel cuts from sight,  
for t he effect of the chisel c uts and hammer blows extends 
below their apparent bottom. It is evident, h o we ver, that 
there is a core of clean, usefnl steel below this c orrugated 
surface. 

In a shop recen tly visited a very inexpensive process of  
removing t h e  too t h  marks of  o ld  files w a s  noticed . A belt 
led from a smal l pulley on the axle of the grindstone to a 
horizontal shaft n eal' the floor, and as far forward as the 
front of the gr i n dstone. This silaft carried a bevel gear that 
engaged with an other on an uprigh t shaft at the side of the 
grindstone  frame, on the top of which was a slotted disk 
carrying a stud that could be secured at any p oi nt in the 
slot, thus forming a crank of differing rad ius. To this stud 
was attached a pitman that gave a reciprocating motion . to 
a slide that, received a file held at poi n t and tang, the slide 
or its box being kept agai n st the face of the stone by a 
spring. Thus the file was passed back and forth against 
the face of the stone, not on ly gradually losing its tooth 
corruga t ions, but keeping the stone razed to an e ven face. 
No attention was n ecessary, but an occasional turning of the 
file from one side or edge to another, and its removal and 
replacement by another file. 

These smooth file blanks wcre then useful for a variety of 
purposes--scrapers for fi n ishi n g, cutters for boring bars, 
flat reamers, etc. 

The Bronardel Gas Lamp. 

Among the high power gas burners used in France, the 
Brouard el system is favorably spoken of. This comprises 
two distinct parts-a speci al uurner in a completely closed 
lan tern, and a l ighti ng cock permitting of tbe ignition o t'  
the gas at the  burner from the outside, t h e  lattei· being 
appl icable to any form of burner. The Brouardel burner 
consists of an Argand, with a circular sl i t, tbe body of the 
burner being prolonged down ward below the bottom of the 
lantern by a cy lindrical tube ; so that the air supply is re­
stricted to  this central tube. Above the center of  the flame 
is  a ci rcular dished plate, s nstained by a rod, which ha� the 
effect of d irecti ng the up-rushing current of air sideway� 
against the internal surface of the  flame. 

The ligh t is described as be ing of good shape amI per­
fectl:}" steady, showing an economy of about 40 per cent 
in com parison w i th the ordinary bats wing. Tbe lighti ng 
arrangement  cousi�ts of a lantern cock w ith a h oll o w  plug, 
ha ving sideway openiugs so disposed that w hen turned at a 
certa i n  angle gas escapes into the plug, and is conti n ued 
through a vertical pipe to the level of the burner. Tbe 
lampl ighter's torch is  then appl ied, and the mix ture flashes 
up through the tu oe, burning until 'a furtber tU I'll of the 
cock sends gas into the burner, and at the same time cuts off 
the temporary l ighting flash.  The action is so timed that as 
soon as the burner is al ight the temporary S llpply ceases. It 
is claimed for tbis arrangement that it  permits of tbe use of 
closed p ublic lantel'lls, while at th e  same t ime d i�pensing 
with the pilot light, which may be extin guisbed by the 
w ind , or by work done to the mai ns, in which case there 
would be the risk of explosion upon the introduction of a 
light into the lantern in the ordinary way. 

.. e . . .. 
it Theory of' Light • .  Radiant Heat, Electricity and 

Magnetism. 

The author of til is pamphlet, Mr. 1. E. Craig, of Ohio, 
proposes a new theory to expi ain the phe ll omena of radiant 
forces in nature. Not content with the existing theory of 
propagation by wave motion through the ether, he seeks to 
demonstrate that all the various radiant forces are function s 
of gravi ty, in other words, that Newton's great law of mu­
tual attraction or gravitat ion applies equal ly as well to the 
molecules o f  bodies ; and, while not denying, in a certain 
restricted sense, the wave-like charact.er of these excite­

ments, he seeks to demonstrate thut they pass from mole­
cule to molecule bv reason o f  a disturbance of the equilill­
rium of their attra"ctions. In conformity with his theory of 

the non-existence of the ether, he �nys that the interplanetary 
sparf'S are not voids, but fi lled with gaseous matter at the 
measure of attenuation correspondin g  to the temperature 
and pressure at which it  e.xists, and this furnishes the 
material basis for the transmission of light and heat across 
cosmical spaces. 

Tin fonnd in Canned itsp"ralliu8. 

In Germany a singn lar case occurred where several per­
sons were taken ill after part aking of asparagus put up in 
tin cans or boxes. Unger a n d  Bodlaender investigllted the 
subject, and founn that in the box where the tin had been 
removed the liquid con tained no dissolved t in . This agreed 
with the formel' investigation of Wac hen dorff. An an alysis 
of the suspended particles in th e  juice did not detect any 
tin in suspen sion , but in th e vegetable itself there was found 
from 0'0331 to 0 '0404 per cent of tin. This w ould indicate 
that 'the tin h ad been dissolved by the juices, and had subse­
quently entered into com bination with some constituent of 

the asparagus, forming a solid insoluble substance which re­
mained wi thin the vegetable. 

An ana lysis of canned a pricots and stra wberries gave simi­
lar results. There w as no tin in the sirups, but there was 
some in the fruit ; in apricots from 0 '0185 to 0 '0245 per cent, 
and in strawberries 0 '0175 per cen t of tin. 

They have also proved that this tin is , i n  part absorbed 
during digestion , and that wben canned fruits and vegeta­
bles are consumed for a long time tile tin may prove injuri­
ous to the healtil .  

Type Blocks from L i n e  Drawings and HalC Tone 

Subjects. 

At a recent meeting of the Society of Arts. London, Mr. 
Bolas said that phototypography a n d  photol ithography were 
almost the same thing-by the latter the proof being pulled 
off a prepared surface direct, While by the other t h e  surface 
of a piece of zi nc or other metal was etched into relief. It 
was probable that for evei'y one picture produced by either 
process s.t the period of bis last series of lectures there were 
ten produced now . 

The production of these blocks is very easy when the sub­
ject is  a line one, bnt not by any means so when the picture 
is in half tone. It might,  how ever, be sai d that tbc problem 
was now solved. The hasis of most transfers for line sub­
jects was now, tile lecturer said,  as it had been hefore, a 
surface covered with gelatin e and albumen sen sitized with 
bichromate of potassium. He wished to illustrate the im­
provement brought about by the introduction of the velvet 
roller. 

A piece of paper sensitized in the way described was ex­
posed n nder a n egative, and was inked over in the old man­
ner witil a fatty ink-that is to say, the whole sur face was 
covered witil a thin film of ink. The whole was then placed 
iu warm water, when the gelatine whicb had not been acted 
upon by light swelled up and became re pellent o f  the greasy 
ink, which was easily removed, none remain ing except such 
J1s was over those parts w hich had been acted upon by ligilt, 
and which, consequently, did not swell.  This image was 
used to transfer on to a lithographic stone for lithographic 
working direct, or on to a z i nc plate to be etched with acid. 

With tile velvet rol ler the p rocess was qui te different. In­
stead of the whole surface of  tile b icbroma t ed film being 
covered with ink the roller was passed gently over it se veral 
times, when the ink took on the exposed part s representing 
the lines at the end, and a beautifully delicate transfer was 
the resu lt. A copy of the American Patent Journal was 
handed round to sho w  examples of this kind of work. At 
this stage tbe lecturer passed around a couple of prints to il­
lustrate the influence whi ch photography had had upon the 
art illustrations of popular journals. One was an engrav ing 
in a London illustrated paper of 1851,  and showed the con­
ventional out l ines of the wooden frames ; the other was from 
Harper's Magazine, and showed a half tone picture which 
was as like an idealized photograph as anyth ing could be. 

Glass had been used for blocks, being etched w ith bydro­
fluoric acid. It was said tbat tbere was less undercutting 
in the case of glass than of metals. The fact was that 
photol itilography bad for long failed to make that progress 
which it migh t-not bf'cause there was anything wanting in 
tbe process, but because lithograp ilic machinery had n o t  
been worked witb  very great success. 'fo Messrs. Sprague 
& Company was, in great measure. d ue the credit of havi ng 
put photolithographic machinery on a commercial basis. 

In any half tone process it was necessary to get an image 
in l ines, dots, or stipple . A stipple could be got, as was 
well known ,  on the gelatin e direct, simply by tbe ret;cula­
tion of a bichromated gelatin e  Eurface. This could be used 
as a transfer. This process bad been worked by Herr 
Pretsch, iu 1860, and he (Mr. Bolas) thought t h at some of 
the results obtained by him then had scarcely been surpass­
ed. It was marve10us h ow the reticulations would at ti mes 
follow the outlines of trellis work and such l ike. 

Mr. Bolas warned his audience that in  judging the merits 
of various w orks sho wn on the walls o f  the room it was most 
necessary to take i nto consideration the amount of care 
spent in the printing . Thus, some of tile roughest there 
mi ght in reality exh ibit the m ost merit, inasmuch as no 
great care had been bestowed on the pri nting. 

The method of getting a transfer by the use of a n etwork 
was mentioned , !lond it was remarked that Meisel lbach had, 
am ong other things, claimed a s  a novelty the adoption of 
slight motion of this networ': during exposure. 

In 1873 MI'. W. B. Woodbury patented a method of reduc­
ing his  gelatine relief into stipple, which promi8ed well. 

The Ives process was then described and illustrated. A 
Woodbury relief was inked and was brought into contact 
with grained paper. By this means, where the image was 
b igh the pyramids formin g the gra.i n of the paper were de­
pressed, and a large dot resulted . Where the image was low 
the tips of the pyram ids were merely touched ,  and a very 
small dot was produced. The image th us got was used as 
a transfer or, better, a8, a mean s of gettin g  a n egative in 
stipple . If a transfer �as taken direct, the smal l  spots were 
liable to spread out to some extent and to gi ve a hlurred 
effect. 

Zuccato's process was theu explained . A block of type 
metal is planed in very fine grooves. The block is n ow ink­
ed, a piece of paper is placed behind it, and behind 
that is placed the Woodbury rel ief. Pressure flattened the 
ridges of tb e  type metal to different degrees and produced 
lines of d ifferent widths. A beautifully defined transfer was 
thus obtained. 
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166 Jtitntifi t  �tUtritan. 
PETROLEUM AT BAKU. ) immense futures to which this may lead, and the Govern-

For years past it has been, not YalJkee boasting, but a , Inent is taking active and energetic measures to make the 

simple statement of fact, to say that America supplied the most of .the new state of things. Means of transportation 

world with petroleum . The output from our " Oil Region " are provided rapidly to every part of the Caspian and its 

has been so enormons and so vastly greater than tbat of all afiluents, notably the Volga. A pipe line is already planned 

other countries combined, that we have been able to rule the to run the petroleum across to the Black Sea, a stretch of 

market completely. about five hundred miles. Once there, of course it has 

While petroleum is well known to exist very widely, there access to all of eastern Europe, and in fact to the markets 

are but two prominent localities on the Eastern Continent. of til e world. 
One of these is on tile  Irawaddy, and from that well up 'l'he Govern ment officers are prosecuting most industrious­

through Assam ; the other on the western shore of tbe Cas- ly and untiri ngly their efforts to make the burning of crude 

piau, around Baku. Both of these have been long known, petroleum a practical matter for tile generation of steam.  

and the indications have been that tbeir production m ight They have accomplished much, as noted in our paper of 

be rendered very great ; but they remained comparatively October 1 3, and tlley will very possibly work out  tile prob­

undeveloped, the eastern region sending to market only lem. 

about 50, 000 barrels annually, while Baku turned out 500, 000. All this is not of so much consequence from what has 

A great and most remarkable change, however, has taken already been done, as from the probable future to . which it 

place within the last few montlls, and it is worth 0111' while to looks. No one can say that there is any reason, fr()m the 

look at i t  and study as well as we may briefly the probable nature of the formation geologically, why the country about 

and possible results. Baku should not pour out fully as great floods of oil as our 

Baku has since the close of  last summer suddenly sprung own regions of northwestern Pennsylvania and its surround­

into a degree sf vitality and a measure of prosperity and ings ; why it should not add a cipher to its previous 500, 000 

importance of wbich no one had previously any reason to barrels and double or treble i t. If so, American petroleu m  
- dream, and all because its subterraneau wealth i s  pouring will no longer have the free swing i t  has hitherto enjoyed. 

of oil vessels on the Caspian could very easily and without 

warning transport Russian forces to the southeast waters of 
the Caspian, their progress toward the frontier of Afghan­
istan need not be known, and they m ight be wi thin a few 
days' march of Herat before a suspicion of danger arose. 
All this may be of no moment, but it is certainly practicable ; 
and who can tell when such a contingency may be turned 
to a certainty ? At all events, it has been men tioned as a 
thing to be watched. Our engraving is from the London 
Graphic. .. . . , . 

Port Jackson Light, A ustralia. 

One of the finest examples of lightllouse construction the . 
world possesses is that at the entrance to Port Jackson, 
Australia, called tile Macquarie Light. It is a first order, 
sixteen-sided, dioptrie, holophotal revolving white light, of 
the system of Fresnel ,  sho wing a flash of e ight seconds in 
every minute, and haviog a range of twenty-five miles 800-
ward. It was constructed by Messrs. Chance Bros. & 00.,  
of Birmingham, under the supervision of Sir J.  N. Doug-
lass, Engineer to the Trinity Board. 

. 

The gas and oil burners for use during clear weather 
have, w ith flames of lY2 inches diameter, an intensity of 
about 200 candles instead of 80 can d les with the same 

:\ 1. A Petroleum Fountain During the First Five DaY$. 2. The Petroleum Wens. 3. The Harbor of Baku. 
T H E P E T R O L E U M  W E L L S  O F  B A K U ,  O N  T H E C A S P I A N  S E A .  

forth its treasures in a most unwonted fashion. We in this 
country have been familiar wi th " spout ing wells " of petro­
leum, but there such a thing had never been known. Some­
thing over five months ago several " ricb strikes, " as our 
people term them, began to attract attention, and  new wells 
were bored i n  num bers, and yielqed astonisbingly. At 
length one of the augers enterec'l a cavity which was really 
worthy of Oil Creek in its best estate. It was a " spouter, " 
sure enough, and threw its oi ly jet  high i n to the air with 
great violen ce. This was followed by another aud another, 
some throwing their torrent of pet.roleum t o  the height of 

_ fifty feet or more. Of course, th i s  fierce outpouring, as in all 
such cases, diminishpd within a few days, - as the extreme ten­
sion from beneath was relieved, but the wells continued to 

yield at a rate new for tbe enti re region. Additioual wells. 
were bored in  great nu mbers, and the work is still going on 
and increasing, and the end is not yet by any man ner of 
means. 

The natural results of this have followed. Baku has grown 
like one of <,ur own Oil Region towns, and being, unlike 
0111' own localities, situated directly on a great inland sea, a 
mercantile navy has begun even within this brief space to 
grow into existence. It is n ot to be supposed that men as 
astute as those ruling the great Russian nation fail to see the 

But in relati on to this, one very important element must 
not be overlooked. Russian petroleum is a very different 
article from the American. They botb certainly belong to 
the same series of  hydrocarbons, yielding the same class of 
products by fractional distillation ;  but they yield them in 
very different proportions. The value of our Pennsylvania 
petroleum is greatly enhanced · from the fact that so large a 
proportion of kerosene can be obtained from i t, the kerosene 
being that part of the product of  distillatiou which comes 
from the retort after the gravity has reached 65° B. , and 
from that until about 38° ; and this in our oil is very 
near double, and sometimes fully so, that which can be 
obtained from Baku petroleum. Here we have a great 
advan tage, aud it' must alw ays remain ;  and inasmuch as 
such a great amount of petroleum is demanded solely for the 
purposes of illumination , tbis point is of prime i mportance. 
It is worth mentioning here, that we have a striking dis­
similarity in our petroleums, that of California differing 
more in its proportions from Pennsylvania oil than does that 
of Baku. 

One feature more is worth noting, but it is in a totally 
d ifferent line-it is the part whicb this outburst at Baku 
may possibly have on the political history of Europe. The 
English papers are already indicating alarm. That crowd 

diameter, as with the old type of burner originally 
intended. 

When these flames are at the focus, there is  a consumption 
of about 40 cubic feet per hour of 16 candle gas, and of 

good paraffin about 1 pint per hour ; and it is estimated that 
the mean intensity of the flasbes from the apparatns is about 
40,000 candles, or about five ti mes the intensity of tile 
flashes of the old Macquarie Ligbt. W i th the lull power 
of the electric light (used in conjun ction with the gas in 
bazy weather) at the focus, the mean inten�ity of the flaslles 
in the direction of tbe sea horizon is not less than five or six 
million candles. 

By a simple arrangement the change' from gas light to 

electric l igh t at the focus, or the reverse, can be effected in 
ten seconds, and ihe flames of the oil lamp can be substi­

tuted for the gas or electric ligh t  in nearly the same space 

of time. The Macquarie Light is intended only to illumine 

half  the horizon. It is, therefure, possible to make use of 

the landward rays by means of a dioptric mirror. This is 

probably the first instance of the use of a dioptric mirror 
for an electric light. 

. 
Arrangements are made to burn either 

gas or paraffin oil, or to exhibit the electric light at full 
power or half power. When the electric light is in use 
there is always a second lamp in readiness for action. 
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TeachiD!: AolloaIs to (looverse. 

H. Stuart Wortley w rites as follows to Nature : A dog 
of mine knows instantly whether he may go out with my 
housekeeper or Il ot, according to whether she wears her hat 
or her  bonnet. In the first instance he kno ws she is going 
where he  may go,  and he is  on his feet barking with joy as  
soon as she appears. If she has  the bonnet on,  he knows it 
to be church, or a visit to friends in  the country, where he 
cannot go, and, like the " eldest oyster " (I quote from 
memory), he " w inks his eye, and shakes his h oary head. " 
If drawings of hat and bonnet were made, he would kn ow 
t hem at once. 

Some years since I had a remarkably clever Skye terrier, 
whose wisdom was at the time sbown in a letter to the 
Times. This dog I taught as follows : When I went out it 
was quite sufficient to say " Yes " or " No "  in an ordinary 
tone ; but wanting to take him beyond that, I taught him 
very quickly to know the two words when printed on cards, 
YES or NO, and after a few weel,s' teaching he n ever mis­
took them.  I have no time now for much teach ing ; if I 
had, I am sure it c()uld be done with the dog I now have. 

The intelligence of cats is  greatly underrated. My wife's 
favorite cat follows her everywhere, and comes when called 
wherever she may be. Oats, too, are very grateful for 
kindness. When I went into the Malakhoff, I found a cat 
011 whose paw a bayonet had fallen and pin ned it to the 
ground. I released it and took it home, and it al ways fol­
lowed me all over camp till the end of the war. And this 
cat d id as follows :  I took h er to a doctor of the nearest 
re giment for two mornings to have her foot dressed. The 
third morning I was a way on duty before daylight, and the 
cat went herself to the doctor's tent, scratched the canvas to 
be let in, and then held up her paw to be doctored. The 
intelligen ce that can be developed in almost any animal de­
pends in most cases on our treatmell t of it. 

... 4 .  � .. 
Th e Duty 00 Work s o£ Art. 

The tariff act of 1883 advanced the ra te of d uty on paint­
ings in oil or water colors, and on statuary, to 30 per cent 
ad valorem, instead of 10 per cent, as it  had theretofore been.  
The i mports under this  head for the fiscal year 1882 were 
$2,550,000, and the late tariff commission recommended a 
duty of 40 per cent. RRpresentative Perry Belmont, of 
New York, has n o w  intro d uced a bill wholly exempting 
from duty works of art, ancient or m odern, the term to be 
con strued as incl uding all paintings, drawings, and photo­
graphs, and statues of marble or other stone. 

The argu ment favoring a high d uty on this class of im­
ports can have no other found ation than that such goods 
are brought h e re only by the rich, as luxuries, and for that 
reason should pay as high a revenue to the Government as 
possible. But there is  an other side to the question. Works 
of art are educators of the people, and,  in public galleries or 
private collections, they exert a far-reaching influence in 
elevati l lg the taste and exall ing the ideals which touch the 
mainsprings of  human life. 

No question of protecti on or of free trade can enter int o 
any consideratio n of placing a duty 
on such products, for the  American 
artists are strenuous supporters of 
the Belmont bill, and the most of 
them, also, feel it a necessity of 
their education that their opportuni­
t ies for studying European work, 
modern as well as ancient, shall be 
as free and unrestricted as possible. 
This, therefore, seems to be a case 
where we should adopt Goethe's 
saying, " Encourage tbe beautiful ; 
the useful will take care of itself," 
to the extent, at least, of allowing 
artists' w ork to he imported duty 
free. 

Sagacity o£ the Horse. 

On my farm , one Sunday, the 
house was left in charge of one man, 
who sat on the porch reading. A 
mare, with her young foal, was graz­
ing in the orchard n ear by. At 
length he saw the m are comi ng from 
a distant part of the orchard at full 
speed, making a loud outcry-a 
sort of unnatu ral whinny, hut, as 
he says, more like a scream of dis­
tress than the natural voice of the 
horse. She came as n ear to the 
man as the fence would allow, and 
then turned back for a few rods, 
and then returned, all the while 
keeping up the  unnatural outcry. So 
soon as he started to follow her she 
ran back in the direction of a morass or miry place which 
b ad been left unguarded, and only stopped on its very brink. 
The man hastened to the spot with all speed, and found the 
colt mired in the soft mud and water. It was already dead. 
-J. D. Caton, in American Naturalist. 

... 4 .  � ... 
Beau ties o£ the Cable System. 

The Chicago s treet cable cars came to a sudden stop the 
other d ay by the breakage of a cog on one of the main d riv­
ing wheels. Horses had to be SUbstituted on the entire line 
for a day or two. 

Jtirufifi t �mtrj'lu. 
THE ORNITHORRYNCXUS. 

(Ornithorhynchus paradoxus. ) 

BY L. P. GBATACAP. 
This interesting animal h as proved both a perplexity and 

a delight to naturalists. It� little body is so curiously con ·  
structed a s  to remind the student o f  structural affinities in 
anima]s of three types of l ifa-the mammals, birds, and 
reptiles. It undoubtedly belougs to the former, but i t  en ters 
that class at its lowest point, and brings along with it fea­
tures and reminiscences of  more degraded forms than itself. 
It is a welcome gift to the evolutionist, and he has not been 
loth to emphasize every indi cation it gives of its inl ermedi­
ate and connective character. In spite of these suggesti ve 

SKELETON OF THE ORNITHORHYNCHUS. 

resemblances the·ornithorhynchus is essentially mammalian, 
though holdiug the humblest position in thts group. With 
its singular ally, the Echidna-the porcupine anteater-It 
forms the division of Ornithodelphia, alld is especially char­
acterized by a strange provision in its econ omy, by which 
the falces and young are extruded th rough the same pass­
age, as the spacious cloaca is common to the rectum, geni­
tal , and urinary organs. Hence, the technical appellation 
of Monotremata. 

The features which al ly it to the amphibia or reptiles are 
chiefly found in the skeleton, and are the following, among 
others less obvious : A projection of the second neck verte-

THE O'RNITHORHYNCHUS, 

hra, called the .. odontoid process," remains for a ]ong time 
disconnected from the vertebra itself, upon which it  is 
normally soldered by a long growth between the surfaces: 
Some of the cervical ribs in :t similar way remain free. 

The coracoid bone, which in man is a process only of the 
scapular or shoulder blade, but i ll birds is a separate bone, 
as also in reptiles, and which is a lnrge bone in this animal, 
articulates with the stern um or breast, bone directly. This 
is a positive amphibian and avian feature. There is  an ossi· 
fication in front of this bone, called the epicoracoid, which 
resembles a similar portiou of the reptilian frame. In these 

mammals alone there is a T-sbaped bone supporting tbe 
shoulder bl ades or clavicles. The acetabulum, or cavity, 
into wh ich the head of the femur is thrust as in a socket, 
remains unossified at its center, thus resembling birds and 
crocodiles. Other points in i ts  an atomy and pbysiology 
strongly suggest its indeterminate and dependen t  character, 
but its natu re and functions place it beyond appeal among 
the mammals as a class. 

The orniLborhynchus, by its grotesque u nion of tbe exter­
nals of a duck, beaver, and mole, its restricted range geo· 
graphically, and the singular and unwarranted tales told of 
its babits by n atives of Australia, has always formed a 
natural curiosity, and been regarded with mingled feelings 
of am usement and astonishment.  Tbe first ski n  of this ani­
mal sent to England presen ted such an omalous features that  
it was regarded as the playful hoax of some i ngenious col­
lector. A duck's bill and a mole's body p resen ted a zoolog­
ical complication which at first could not be considered 
seriously. 

The ornithorhynchu8 is about the size of its congen er 
the echidna, baving an average length of 50 cm. (1 ft. 
7 '6 in.), 12 0t w hich measure the norm a l  length of i ts tail. 
The males are larger than the females. The flattelled hody 
is not dissimilar in some aspects to that of the beaver or fish 
otter. The bones are short, each foot or paw is provided 
with five claws, which are webbed, and this integu ment on 
the front  feet i s  developed to such a degree as to exten d be­
yond the extremities of  the claws ; it folds or d raws back at 
the will of the creatn re, permitting it to use its serviceable 
talons or nails for digging and excavating. The short 
hinder feet are turned backward, and are usual ly placed in  
that position , and the  nails, which are 10llger and sharper 
than those of the front feet, are similarly bent backward. 
In the males, above the toes of the hinder feet, the·re is a 
spur which admits of considerable movemen t. The tail is  
flat, broad, abruptly t ermi nated, and i n  the younger speci· 
mens provided plentifully with hair, which disappears with 
age. 

The head is quite fiat, and forms the most distinguishing 
feature in its appearance. It is small and furnished with a 
duck bill , at the base of which a l eathery apron· like expan· 
sion is developed, which acts as a shield, protecting the eyes 
when the animal hurrow s  in the ground, and guarding the 
fine fur behind i t  from the slime of the muddy bottoms 
w here it searches for its food. The jaws are prolonged 
forward and carry no teeth ; the margins of the duck·like 
bill are sheathed with horn a n d  crossed with h orny plates. 
The tongue is  fleshy, armed w i th horny carunculations and 
terminated at its  base by a ball-like swelling which closes 
the throat. The eyes are small, and the barely n oticeable 
ears , sunk in the b ead near the outer angle of  the eyes, are 
closed at will.  The fur on the upper surface o f  the animal 
is dark brown, sometimes reddish ; it is composed of one set 
of long hairs which are somewhat stiff, and of another 
shorter growth of fine gray hairs, s imi lar to the wooly coat­
i n g  of the seal. The fur on the breast and l.eck is si lke n 
and yellowish. The bill is  black, spotted with l ight poin ts, 

and is red at its extremity. The fur 
of the tail varies in color, which has 
given rise to suspicions of different 
species, and in the younger individ­
uals it is coated w ith fine and silver 
white hairs, an almost unmistak­
able indication of immatu rity. 

The oruith orhynchus inhabits the 
still pools of streams where water 
plauts abou nd, and over whose 
serene expanse trees bend their 
shadowing branches. Here it pur­
sues its amphibious existence, h u nt­
ing the in sects which haunt the 
w ater, grubbing around the escul e n t  
roots of  plants, building its home, 
and eluding pursuit  when the na· 
ti ves, who regard it as a delectable 
morsel , w atch patiently for its ap­
pearance, spear in hand, u pon the 
banks of the pond. The traveler 
who is fortunate enongh to surprise 
these animals when actively en! 
gaged in their pursuit of food, 
must remain preternaturally still ,  if 
he wishes to enjoy the n ovel spec­
tacle. If the water is clear and the 
l ight favorable, he will see them 
moving rapidly beneath the water, 
avidly iuspecting Ihe soft banks for 
beetles ; they wiJI r ise t() the surface 
every two or more minutes, ag'lin 
disappear to emerge later at a dis-
tant point. The slightest m ove­
ment or noise is instantly detected, 

and the shy, strange animal is pu t. tt) flight, and the cha­
grined spectator mus� endure a prolonged 'Watch before it 
reappears. 

The nest of the ornithorhynchus is located under ground, 
and is placed at the end of a long, underground, devious 
passageway, which may be, in exceptional cases, 45 feet 
long, although more usually 1.0 feet. This avenue .of ap­
proach is strewn with dry leaves, as is also the kettle.like 
hoie in which it ends. These homes of the ornith orhyncbus 
are eu tered by two passages, one above and the other below 
the surface of the water. Almost invariably the nest is 
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placed beyond danger of the Infiltrating waters of the high­
est tide. 

At rest the animal assumes various positions ; the two 
most familiar are shown  in t.he accom panying illustration. 
It rolls itse l f  up  in a ball with its fore feet tucked under its 
bill, its hind feet pressed tightly over it, and its t�il drawn 
down over all , or else it lies on i ts back with its four · feet 
stretched upward in languid delight.  

The n at i ves aver t.hat the female lays eggs, and that the 
male inflicts poisonous wounds with its spur, both of which 
stories, formerly received with credulity, have been abun­
dantly disproved. 

e . • . • 
The Trade in Modern Antiquitle8. 

O ue of the chief delights of Continen tal travel ,  as every 
person of experience will admit, is the unl imited opportuni­
ties it affords for buying ant iquities. The statuary, the 
coins, and the pictures that may be purchased in Italy are a 
score of never fai l ing in terest to Engl ish t ravelers and of 
never fai ling p rofit to Italian dealers. Andalusia, again, is 
a huge curi03ity shop. Being once u pon a t ime in Sevi l le, 
we came across a retired British grocer or tailor, or some­
thing  of that kind, who had just purcbased a Madonna and 
Child-unhappily, unsigned-which he h ad picked u p  for a 
few pounds in a diugy back street. He was going to send 
it to the Exhibit ion of Old Masters, and, if he ever d id so, 
he probably fou u d  that it was worth only a pound or thirty 
shi l l ings at the  outside. It is the same, indeed, throughout 
Spain .  The altar cloths, the broken fans, the inlaid tables 
and cabine ts, as resplendent as anything in the convent of the 
Cartufle at Granada, the wouderful chairs, al ld the s t i l l  
more ex traordinary scraps of ancient lace, upon w hich all 
who have ever traveled in Spain have spent m uch money­
these abound from Malaga to Irun , and naturally one is in­
c l i ned to speculate a liftle on the odd circumstance that the 
su pply is  more abuu dant than ever, although the demand is 

fair ly brisk. Ta ng iers i s ,  we should say, a hotbed of 
modern an tiquitie�,  and even :Mr. Chamberlain bought some 
of them when he was over there  a year or so ago. He ought 
to have known something about  th i s  cla�s of goods, being 
a Birm i l l gham mau, but the childl ike faith of  tbe Presidetit 
of the Board of Trade in all th ings ancient is notorious. 
America, oddly  enough, has takel l  to this business of manu­
facturi l lg the antique Dutch cabinets t il at, with bronze 
panels, d in gy and marked wit h the cracks of fictitious cen­
tur:es, are turned out every day frol l l  Chicago furniture 
stores, aud for some purposes they are quite as useful as if 
they had indeed belonged to som e  departed burgher in  t i le  
dead citics of the Zuyder-Zee. New York experts i n  this 
sort of forgery make a special ty of Queen Anne  chairs and 
tables, and the imitation is so perfect as to dece i ve all but 
those who h ave studied sllch things minutely in Europe. 
The explorer of fur n i t ure stores may come upon magnificent  
specimens of English Gothic chamber pieces or ancient-look­
ing (JiJippendale and Sheraton chairs, * w hich might have be­
longed to Queen Elizabeth but for the fact that they did not. 
It must be pU7.zli ng at first to discover in New York shops 
stamped lea ther chairs of the time of Louis Treize, plenti­
fully ornamentcd with hms� nails, whose heads are fully an 
inch in diameter, and the ci t.izens  of tbat enterprising city 
are inv i ted to becomc the happy po�sessors of as many of 
these trea�ut'es as they l ike on ridiculollsly low terms. If, 

however, the explorer is i l lqu isi tive , and ithe  furniture vend­
ers are in It t<)lembly candid mood, the visi tor may be con­
ducted into some back yard where these gems of high art 
are produced. A Queen An ne's chair just made can , for in­
stance, be supplied with worm holes by the simple process 
of ti lt ing it bottom side up and firing a charge of pigeon 
shot in to  the bottom and front of the seat. Olu armor, too, 
is a good line in this business, the d rawings required for the 
purpose being made from the col l ection in  the Grand Opera 
House, i l l  Paris. It is saiu that Birmingham knows some­
thing about this branch of the trade, and that helmets, 
shields, casques, breast pla tes, and complete sui ts of mail are 
regu larly manufactured for the gratification of credulous oil 
speCUlators and ret i red  pill manufact.urers, If a man starts 
a lot of ancestors he l ikes to have dummies of them in h is 
hall rigged iu the ir  mediawal i ronmongery. If Birm ingham 
did not gratify him, Germatly would. It-is astonishing how 
many tO l l S  of ant iquities are annually sold along the Rhiue, 
and it  i s  even aSRerted that in Castle Col burg, wher.e Martin 
Luther threw his i nkstand at the uevil-and unhappily, 
missed h im-the origiu al splash was cut up a n d  sold long 
ugo ;  but t bat, as the t imber is massive, the place is carefully 
reinked every night for the purposes of sale next day. We 
cap not �ay how much truth or falsehood there may be in 
this  particular story. "-rhere might have been some excite­
ment in seeing the origi nal transaction i f  both the distin­
guished parties to it were present. There can be none in 
gazing on a patch of ink. The trade in modern antiquities, 
however, is a curious reality, as real as the sale of old clothes 
or tombstones. It i s  a fact calculated to weaken one's faith 
in life.-The Briti8h Tmde Jourll al. 

THE American Journal of Railway Appliance8 says there is 
money fdr some one who will devise a practical skid for 

1titnfifi t  �lUtritatt. [ MARCH I5 r  1 884. 
IMPROVED ROTATING SAlIIPLE STAND. ! On grasping a page the' wire is 'laid over to' the: right, and 

The engraving represents an invention recently paten ted passed down a slot in an upright at the end of a plate from 
by Mr. C. A. Schmidt, of 449 and 451 West Fourteenth which its escape is preven ted by a trigger. Each wire with 
Street, New York city, which provides a simple and con- its page is  similarly treated. The wire arms are of  unequal 
ven ient means for effectively displaying samples of fringes lengths. 
and other goods. The rotary sample stand is constructed Upon the trigger being moved downward, it allows the 
with an upright standard , in the upper cnd of which is a e>cape of the upper arm, which then turns the sheet attached 
socket, iu which revolves a pivot attached to the under side to it . The surface of the trigger can be i ll creased, so that 
of the upper disk. Near the base of the standard is a second the performer, by blowing upon it, can cause it to descend, 
disk, rigidly attached to the upper one, and between the thereby releasiug tbe upper wire with its page. He is thus 
two are h inged skeleton wing�, upon which are arranged enabled to turn the pages o f  the music before him succes­
samples of the goods to be shown_ As it  revolves, the sively without removing his fingers from the keyboard, That 

ollter edges of the wings come in contact with a spring 
attached to a st ationary support, each wing being detained 
as long as the salesman may desire in order that the samples 
may be inspected. 

By the use of this stand the salesman is permitted to dis­
play goods which have been previously arranged harmoni­
ously and in order, thus presenting the most pleasing ap­
pearance. Any wing can he selected and brought forward 
i n stantly, the construct ion  enabl i n g  them to be turned equally 
well ei ther backward or forw ard . The t.ime of the salesman 
and customer is  saved ,  as a large and varied stock can be 
quickly shown. Since goods are not removed from the  
shelves U t l t i !  sold , the dam agi ng effects reR lI lting from re­
peated handling and lying about on the counter are obvi­
ated. 

end of  the plate upon which the upright is secured can be 
raised or  lowered in order to adjust the clamps to any reo 
quired height to reach the pages of thick hooks without 
bending the w i re arms. 

Further information concerning this convenient device 
may be obtained from the manufacturers, Messrs. Wittman 
and Wimmer, o f  Eit. Mary's, Pa. 

.. , e  • •  
Kalnbo,,'s .  

Professor Tyndall lately delivered a lecture on rainbows 
before a crowded audience at the Royal Institution of  Great 
Britain . The lecturer commenced by saying that the earli­
est historical record of the rainbow was that known to all 
present-" I do set my bow in the cloud, and it shal l be for 
a token of a covenant between me and the earth . "  The 
sublime conception of the theologian exceeded that desire 
for exact knowledge which was characteristic of modern 
science. Whatever the ultimate cause of a rainbow might 
have been,  the proximate ' cause was physical, and the aim 
of science was to refer a rainbow to its physical prin ciples. 
After referring to the labors of Kepler and Willebrord Snell 
in in vestigating the phenomenon of the rain bow, Professor 
Tyndall said the explanation of the. rainbow was due to 
Descartes. Descartes looked at the drops of rain, he pic· 
tured one a liquid sphere falling in the air, he pictured the 
rays of the sun falling upon a l iquid sphere, he  saw that cer· 
tain purtion s  of the light  would be refracted, would be 
driven to tbe other side of the drop, back again, and would 
be again refracted on  their emergence from the drop. He 
took a pen in his hand and calculated the entire course of the 
rays through the drop and their direction after their emerg­
ence from the drop. He found that the vast body of the  
rays!after quitting the  d rop d iverged at one  particular angle ; 
they came out as a paral lel  sheaf. There was a certain form 
of emotion called in tellectual pleasure. It might be caused 
by poetry, literature, nature , or art, but he (Professor Tyn­
dall) doubted whether there was a pleasure of the intellect 

IMPROVED PAIL: - mSflT1l'!111tHtftd---coneentrnted-than lhat of it scientific man, 
who, looking at a difficulty that had challenged the human 
mind for ages, saw that d ifficulty melt before his eyes and 
recrystal lize as an illustration of a law of nature. Such 
pleasure, he thought, must have been that o f  De�cartes, 
when he succeeded in uncovering the l aws which ruled the 
appearance of the most brilliant meteor in ntiture. The lec· 

To the upper edge of the body of the pail is seamed the 
outer edge of an inwardly projecting rirn,  in tlte under side' 
o f  which, near its inner edge, is formed an annular recess to 
rece ive an iron r i ng. Tbe edge of the rim is spun down 
iuto a rabbet in  the r ing, so as to leave the moutil of the ves-

sel neat and smooth. W ith this construction the annular 
top of the vessel is strengthened so that it will not  be liable 
to be bent by an accidental hlow or by pressure. The cover 
of the pail is made of such a size that its edge will overlap 
the inner edge of the rim. An annular plate of rubber or 
other suitable material , held to the under side of the cover 
by a flange, serves as a packing between the cover and rim.  
To the center of the cover is secured the middle part of a 
spring rod , A, which is m ade of such a length that its ends 
will extend a. Httle beyond the ears to which the bail is 
hinged. In the opposite side edges of the ears are formed 
recesses to receive the ends of the rods. The cover is tbus 
held securely in place by the elasticity of the rod , and the 
escape of u n  pleasant odors is  preven ted . 

This invention bas been patented by Mr. Charles H. 
Paulus , of Irvingt,ou,  N. J. 

IMPROVED MUSIC LEAF TURNER. 

Glued to tue  bottom of tbe rack is  a narrow wooden lath 
which raises the book so that the pages in turning will 

turer re ferred to the experimen ts  and conclusi ons of Des· 
cartes, Newton, Young, Miller, and Airy, and by mean s of 
diagrams explained the man ner in which the rays of light 
were refracted i n  the rain drop. He also, by means o f  a 
shower of the fine spray of filtered water thrown by a min­
utely punctured jet sllopen ded from the ceiling, caused a 
rainbow to appear in the room. The lecturer also described 
the appearance and cause of a very rare phenomenon known 
as the white rainbow, which was observed by him on Christ­
mas day, and concluded his experiments by mixing the 
spray of some high flashing paraffin witb that of Borne water, 
which, when illuminated with a strong ray of light, exhi-
bited to the spectator two bows, the ordiuary water bow sur­
rounding the more luminous and more concentrated bow due 
to the paraffin oil. 

' .. he Dust Cloud CrOln Krakatoa. 

With reference to the Krakat oa eruption ,  Pro f. Alph. 

Milne-Edwards read at the Paris Academy of Sciences, on 
Janua.ry 28, II letter from a correspondent in Reunion, in 
which it is s tated that the intensity of the sky-tints was 
always greatest where the showers of volcanic ashes had been 
observed. Thus the path of the volcanic cloud can be 
traced step by step, and its trajectory found to be that of an 
ordinary cyclone. M. Wolf showed how a study of t he 
curves registered by the barometer establishes two atmo­
sphetic wavp.s starting at the same time from Krakatoa, one 
toward the east and tbe  other toward the west ; the former 
to reach us had to t raverse 11,500 kilometers, and the latter 
13,500. M. Wolf showed that t.he rate of progress was that 
of sound,  and on the basis of this and the distances, be 
found the. eruption to have taken place on August 27, at 
11 h. 43 m. A. M. 

To Protect the Alligators. 

fi:e ight cars ; one that is part and parcel of the car iR neces- clear the strip formed on organs and pianos, and which pre., 
sary, so that it may not be detached except for repairs, and vents the  trigger from striking the piano. In a groove i n  
there should b e  o n e  t o  each door. It i s  not possible to con- the center piece o f  the rack are placed wire 'ILl'mS, secured in 
vert a port ion of each door to this  purpose, the editor adds. such II way as to cause their elasticity to incline to the left 

The trunk, satchel; and pocket book manufacturers of 

New York ci ty and Newark, N. J" have resolved that they 
will hereafter r�fuse to buy any skins that will  not measure 
five feet in lengtb. They have published notice to this 
effect to prevent the indiscriminate slaughter of small alli­
·
gators by tbe hunters before the skill S are large enough to 
become of :ltuch value. We do not suppose, however, tbat 
this resolution will bave any effect ill l imititlg the amollnt 
of imitation alligator leather made, or determining to what 
age the sheep shall live whose pelts supply so much of it. 

* For examples of both the Chippendale and Sheraton stylee of furniture I when
. 

they arc hent over to
. 

the right. On the ends 
.
of 

see SOlENTD'lO Al!:El\IOAN SVl'l'LEMENT, Nos; 389 and 391. the wues are metal clamps whlch grasp the sheets of mustc. 
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WllllaJn Atwood. 

William Atwood, Supl)l'tgtendent of the Portland Kero­
sene Oil Works and President of the Atwood Lead Works, 
both of Portland, Me. , died on February 17 at h is resi­
dence, near Portland, of beart d isease. Mr. Atwood was 
w idely known in connection with his iuven tions and devices 
for tbe more economical manu facture of coal-tar products, 
in wbich be bad been engaged fOl' nearly th i rty years ; for­
merly in company with bis brother, tbc late Luther Atwood, 
a notice of wbose death appeared in the SCIENTIFIC AMERI­
CAN in the winter of 1868. But Mr. William Atwood was 
also au analytical cbemist of remarkable skill, whose services 
were often called in use in cases of litigation, and always 
w i th entire certainty as to his accuracy and bis perfect i u­
tegrity. He was an omnivorous reader in geueral science, 
experimen ted largely with the spectroscope and microscopr, 
and d uring many years never missed reading thorougbly 
every issue of the SCIENTIFIC AMERICAN, to which he bas 
ofteu been h eard to attribute his thorough acquaintance 
with the progress of modern science. In 1 873 Mr. Atwood 
was electcd to the Maine Legislature , in wbich he served his 
term faithfully, retiring from politics and public life at its 
close, an d returning to his sc i entific studies with renewed 
zest. In 1878 he was put in charge of the Queens Coun ty 
Oil Works , at Hunter's Poiut, L. 1. , where he remained 
until Ju n e, 1882, w ben he was recalled to his old position in 
Portland, where he continued until  his death . 

One of the most reticent and retiring of men, Mr. Atwood 
seldom gave one the opportunity to gauge his mental capa­
ci ty or his acquirements ;  yet as to both he was remarkable. 
A clear-headed thinker aud cogent reasoner, his in tegr i ty 
and splendid moral purpose en te red into everything he did, 
so that it was as impossible for him to give a false or errone­
ous j lldgment as it was for him to comm it intentionally a 
wrong act. :Men , many years his senior, respected and 
admired in him the expression of a type of manhood so 
broad , and a know ledge and understanding so ripe, that age 
could not possibly im prove eithe r.  A man who was never 
known to co mmit an injustice or unkindness, or even to 
speak unkindly of another, he w as remarkable for a tender­
n ess of n atme and a beau tiful genial ity and generosity of 
spirit very rarely found in man or woman . A Royal Arch 
Mason and Knigbt Templar, he was buried with Masonic 
bonors on February 20, the entire force of the works in his 
charge accompanyi ng his remains througb a blinding storm 
to the grave, w hile a delegation traveled from New York to 
Portland, tbat his frien ds here and the Queens Coun ty Oil 
Works shoul d not be unrepresented at hill funeral . Mr. 
Atwood's loss is a grave one to science and pract ical art, 
and m ust ever be a source of regret to those who Imew him 
and honored him for his simple, man ly nature, his earnest­
neijs, and his unswerving devotion to principle .. 

.. 4 I I " 
MlIk (laseine f"or SIzing Paper. 

Before tbe i ntroduction _ of machinery for making paper, 
when eacb i udividual shp-et was dipped by hand, ani mal size 
was almost exclusively employed . It was made from bones 
or gristle. When paper carne to be made by mach i nery,  It 
resin and alumi na soap was substituted . This  was a de­
cided advantage for the manu facture on a large scale,  bnt it 
often happens that paper sized i n  this way does not resist 
the penetration of ink very well, and a recogn it ion of this 
fact has led, in recent times, to an increased in quiry for 

"citutifi c �mtricau. 
this I mean that the right leg is that chosen to kick witb, 
jnmp from, etc. 

My negative evidence is as follows : 
1. I myself am right-legged, and in a mist I al ways circle 

to the left. I have only come across cases similar to my 
own in these respects. O n  the other hand, my left arm has 
been trained (by always rowing on the bow side) to be 
stronger than my rigbt for row ing  p urposes ; and in  sculling 
I always circle to iny right side . 

2. Tbose savages of whom I have read that tbey could 
keep a straight course without any land mark, w ere also 
represented as usin g  both arms (and legs ?) impartially. 

I have given the above evi dence cbiefly to show how weak 
it is, in  tbe hope that some of your readers will try to collect 
dat!! of the following nature from any of their acquaintance 
who bave had experience in tlie matter : 

(a) To which side, if any, do tbey circle ? 
(0) Are they right or l eft armed, right or left legged ;  or 

are the t w o  sides equally strong ?  
It migbt also be interesting to learn from boating friend s 

if t hey bave observed any connection bet w een the side on 
which they have been .  accustomed to ro w and . the side to 
which they circle in scu lling ; . such connection as that 
indicated above . 

Finally, I may suggest that more m ight be kno w n  on the 
question of the heredity of right or left sidedness ; and as to 
whether persons are often right.-armed but left-legged , etc. 
But it must be remembered that tendencies o f  this n ature 
are often " ed ucated out " in cbildhood .- W. Larden, in 
Nature. 

. , . ,  .. 

High Prell.nre Water Power. 

, A.t a recent meet ing in  this city of tbe American Society 

of Civil Engineers, a paper on " Water Power w ith High 
Pressures , "  by Hamilton Smitb, ·Jr. , . M. Am. Soc. E. C. , 
was read. 

For the purpose of supply ing water to the placer m ines in 
California, n umerous ditches were con structed on tbe west­
ern slope of the Sierras Nevadas, and in mauy cases the 
mines baving been exhausted or abandoned, the water is 
now used for power for varioul:! purposes, and it is probable 
that as manufacturing assumes larger proportions, much of 
the motive power required will be obtained from these 
ditches, which in tbe aggregate would afford several hun­
dred thousand horse power. 

The problem presented has beeu tbe u til ization of a small 
quant ity of water-fe w of tbe ditcbes carrying more than 
70 or 80 cubic feet per second with high heads rangi ng from 
280 to 600 feet. Turbin es b ave not given . satisfactory re­
sults, because the great speed due to tbe high head resulted 
in excessive wear and tear. Partial turbines or tangential 
wheels h ad better success. In some cases large overshot 
wheels were built, one having a diameter of 65 feet. A 
wheel of a very simple form, called the " hurdy-gurdy, " w as 
introduced some t w enty years ago, a n d  has almost super­
seded all other hydraulic motors. It has been improved 
from time to time, and now gives an astonisb ingly high per­
centage .of useful effects . 

As at first used, the " hurdy-gurdy " was a nalTOW wood 
disk fastened to a cast iron spider frame ; tbe faces of the 
large w beels being from 4 to 6 inches w ide, the buckets  
be ing iron castings, and such wheels were built as l�rge as 

A N e w  Snblnarine Telegraph. 21 feet in diameter. These wheels cost l ittle, required but 
The Canary Islands, a Spanish posse�sion on tbe west light foundat ions, and when large really acted as fly wheels. 

coast of Africa, are now con n ected with the continen tal There was, also, nearly entire immunity from accidents. 
telegraph system of Europe, by means of a cable extend ing Wi th the flat bucket an efficiency of DOt more tban 40 per 
from Cadiz to Teneri ffe. T.he laying of  this cab le , which cent could be obtained . Daubisson describes somewbat 
bas just been i naugurated ,  has been undertaken by an Eng- Similar horizontal wbeels used in the Alps, the water bei n g  
lish company-the Span ish National Submarine Telegraph led t o  them by steeply incli n ed troughs. Probably the use 
Company-wbich obtained a concession from the Spanish of a jet escaping from a pipe is a Cal ifornia invention. 
Governmen t aud n egotiated with the India-Rubuer, Gutta- Tb e first improvement on tbese w b eels was made by put­
Perch a, an d Telegraph Works Co. for tbe laying of the new ting flanges on the side of tbe rim with curved sheet iron  
submarine communication. buckets between. Useful effects of from 35 to 45 per cent 

The points telegrapbically connected are Cad i z  and Santa were obtai ned from these wbeels ; the best resul ts being ob­
Cruz de Teneriffe, Teneriffe and Palma Island, Teneriffe tained wit h  tbe use of comparatively large nozzles discharg­
and Gran Canaria, Lanzarote and Gran Canaria. On its ing the w ater. 
part, tbe French Government bas addressed itself to the Eng- 'l'he next important improvement was what is known as 
li sh com pany in order to bave tbe Spanish cable extended tbe Knight wheel, made of cast iron with curved buckets 
from Teneriffe to Saint  Louis de Senegal . The distance set close together, the nozzle being a n alTO W  slip curved to 
from the latter point to tbe Canaries is a,bont e ight hundred fit the outer edge of the wbeel, in order that tbe jet might 
nautical miles. strike the buckets as close as possible. An efficiency of 

By the terms of tbe conventIOn signed at Paris, and which from 54 to 65 per cent was obtained from these. The wheel 
has received tbe 'approbation of the two Cbam bers, the known as the Col lins wheel gave still more effective results, 
company is to lay this cable  and operate it for twenty-five runn in g up to an efficiency of 70 per cent. Tbe latest so 
years. (Jommunication between the fron t iers of Fran ce far used is known as the Pelton wheel,_ wh ich bas a bucket 
and the point of landing of the cable i n  Spain will be constructed so as to split  the jet as it strikes the wheel, tbe 
secured by means of a di rect wire that traverses tbe Span ish bucket consisting of two sections of circles intersect ing at 
Continent and is special ly set apart for s ucb traffic. The the center of the wbeel, and with con'vex surfaces presented 
tariff from France to St. Louis is fixed at two francs fifty to the jilt . 
centimes per word, Incl u ding the charges of trans it across Details of various experiments upon these w heels were 
Spain . This is a very small charge, the tariff h aving been given , showing an efficiency of from 82� to 87 per cent, 
up to the present four francs per word for submari ne trans- and the writer believes that with h eads above 100 feet, or 
mission from Lisbon to Saint Vincent alone. --La Lumiere even less, a larger amount of work can be gotten out . of 
ElecfJrique. water by the " b urdy-gurdy " than by any other form of 

.. . . .. .... 
animal size ou  the better quality of paper. This paper is Tea Bricks. 
almost exclusively air dri ed, wh ich takes time. 

Tbe process of maki ng tea bricks out of the leaf and dust 

wbeel. Possibly water pressure engines may gi ve as good, 
or even better results, but their cost is very much greater. 
Where a wheel is  so placed that it will at times be sub­
merged ,  tbe turbine is preferable ; in other respects, how­
ever, the " hurdy-gurdy " possesses tbe ad vantage . 

Muth, of Carl sruhe, has devised a method of making 
broken from the teas during preparatiuu is It very primitive a macbine paper of equally good quality and avoiding tbese 

disadvan tages. 
. one.  Mr. J. P. Cowles, Jr. , of Foo Chow, Cbina, sends us 

a speci men of bis tea bricks and a sketch of tbe manufac ­
Album inoid substances possess the greatest resem blance ture, wbich shows a nu mber of Cbinamen banging to the to animal glue, bence tbe supposition that they could be . end of a lever, which carries the mould for the bricks. substituted for it. Egg and blood albumen are too expen- With respect to tbe latter, he says that ' tea dust thus com­sive for use on a large scale , but tbe caseine of milk can be pressed is about as good as tea , while  its reduced price, bad in dairies in large quantities. It is but sligh tly ,;oluble b t 20 t d b " t ' th' th h f II a on cen s per poun , rmgs 1 WI lD e reac 0 a . in pure water, but if the water is made sligbtly alkaline it  

An addit ional advantage of these' bricks consi sts in the fact dissolves, forming a milky liquid, and in this form can be 
that, since tbe air is excluded, they keep tbeir flavor a long used as a size. As tbe alkali employed is generally ammo- wbile, so tbat after a year or two they i nfuse nearly as well nid, tbe preparation is called ammonium-albumen. as when first pressed . Its use in paper making is tbe same as that of glue, and it 

is adapted to surface sizing or may be introduced into the 
pulp and used w ith the resin soap. 

When employed for surface sizing, the sized paper is 
d ried and tben heated to 2660 Fabr. , at wb ich tempera t.ure 
tbe al buminoids become totally insoluble, so that if tbis 
paper gets wet and is tben dried again it w ill take ink as 
well as before it was wet.- Ohem. Zeitung. 

. ' . ,  .. 
Which Way do You Circle ., 

One generally reads that persons walki ng witbout land­
marks perform a large circle and cut tbeir old tracks again .  
This circling, as far as my present knowledge goes,  is to  the 

left· 
My presen t tbeory ie tbat in most persons tbe rigbt leg is 

the stronger and the more forward to step over auy obsta­
cles, and hen ce that it slightly outwalks tbe left ; tbis 
theory involving as' fur ther consequences that those in 
whom tbe left leg is tbe stronger would c ircle to the right, 
while those whose legs are of equal strength woul d eitber 
keep straight on , or would wander either way indifferently . 
I imagine this " ontwalking " of one leg by the o ther to be 
sim il ar to the manDer in which a body of troops wheels to 
one side or the oth er. 

In the following I use the expression " 1·igMlegged. " By 

. . . ' ,,  
(lolnpnlsory Exalninatlon of" Engineers. 

The Franklin In s t i tute of Ph I ladelphi a has been debat­
ing the question wh ether the examination of stationary 
engineers should be made compulsory. A com mittee of five 
was appoin ted to report, but the maj ority, includin g Messrs. 
Washington Jones and Coleman Sellers, Jr. ,  w ere adverse 
to such compulsory ex aminat i on , which was strongly advo­
cated by tbe chairman , Mr. Nystrom. 

The details for an effective system of compulsory exam­
ination and licenses undOUbtedly admit of some sbarp 
differences of opinion, b ut there i s  no doubt a strong pu blic 
desire tberefor, and tbat they should be made as compreben­
sive and searching as possible. With tbe greatly increased 
use o f  steam in places wbere the lives of many w ould be 
endangered by an ignorant or negl igent engi n eer, the safe­
guard should certain ly be sufficient to protect the publ ic 
from incapac ity. 

A cbaracter for being sober, watcb ful , and attentive to 
duty cannot very well be given by any board of examiners, 
but if such board had tbe right to rescind 1\ license formerly 
granted, for failure in these particulars, it would be to tbe 
interest of _employers and the public alike to help strengthen 
-the bands of . the examiners by supplying the particulars 
which go to snow character. 

A description w as then given of tbe method of using 
water power for drilling tbe North Blo omfield tun nel in 
Cal i fornia, which was accomp l ished by tbe use of tbe 
" burdy-gurdy " wheel . The water was carried by a p i pe 
main of single riveted sbeet iron , No. 14 gauge, in lengths 
of 20 feet, put together stovepipe fashion , with the jo ints 
made tight by tarred cloth strips aJ;ld pine wedges, the diam­
etcr of the pipe being 15 incbes at the penstock, d imin ish­
ing to 7 i nches at tbe lower end. Tbe aggregate length of 
the main and branches was about 10,000 feet. The pipe 
was laid on tbe surface of the ground, tbe range of temper­
ature being from 10 degrees to 107 Fahrenheit i n  tbe sbade. 
Both the pumping and the working of the d iamond drills  
were done by the use of tbe " hurdy-gurdy " wheel. The 
head of water b ere averaged from 280 to 550 feet. 

Descriptions were also given  of the water power in use at 
the Idaho gold mines in California, wbere the supply main 
is '  of wrongbt iron 22 inches in diameter, 8, 700 feet long. 
The pipe is placed in a bath of boiling coal tar and asphalt 
before laying. Tbis  pipe is double riveted and bas riveted 
joints, the head being abont 525 feet . Seven '" hurdy­
gurdy " wheels are employed d riving air compressors, 
pumps, hoists, and stamp mill. The power is transmitted 
by Manila rope at higb speed. 

Tbe writer also referred to the wrought iron pipe llsed 
for the .water supply of . .san Francisco, wb ich bad been laid 
for a number of years, and seemed now to be in perfectly 
good order and without tubercles. 

A Prize Cor Electrician •• 

Tbe Italian Government has determined to offer, on the 
occasion of opening tbe Turin Exb ibitioI! , a prize of 10, 000 
fran cs for the most practical process for the transmission of 
electricity. 
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ENGINEERING INVENTIONS. 

An electric a larm for steam gauges bas been 
patented by Messrs. Harvey Carley and Thomas 
M cKenna, of Long Branch, N. J. 'l'he invention com­
bines with the steam gauge with metallic binding posts. 
an electric switch with a binding post, an alarm bell, 
galvan iC  battery, circuit plates, etc. , 80 that any in­
crea"e or decrease of steam beyond certain fixed limits 
may be signaled at a distant place or office. 

A revolving cylinder engine has been pat­
ented by Mr. Jobn J. Blair, of Tacoma, Washington 
Territory. The steam and exhaust passages are fOrIlled 
ill the shaft, which is stationary and carries swingiug 
gate._, moved in and out of the steam way in the opera­
tion of the engine,  the object being to have as I i !.tle 
reciprocating motion as possible, so reducing friction 
and obtaining a perfect balance, that the engine may be 
run at a bigh speed without vibrat ion . 

An ore drier and separator has been pat­
ented by Mr. Albert Seneff, of Laramie City, Wyoming 
Ter. Tb is invention covers an apparatus for slowly 
passing the ore down a heated shaft of a furnace, on 
pans or dibks, with a s!ight shaking motion, for shaking 
and distribnting the ore as it goes forward over a long, 
sloping screen, from wbich each grade falls separately 
past or through a bla,t of air from a blow pipe, by 
which the earth and other matters are blown away, the 
ore falling into its distinctive receptacles . 

An improved apparatus fot' raising  water 
has been patented by Mr. Thomas Artbur, of Bangor, 
Penn. It is more especially for nse in mines, and 
nonremplates tbree tanks at d ifferent levels,  connected 
by two bent tubes and a siphon, one of the tubes havin�: 
a discharge sipbon, and tbe lower tank having a pipe 
leading to the water;to be raised, an npwardly opening 
valve, and a discbarge pipe With an ontwardly opening 
valve, so water can be raised by atmospheric pressnre 
indnced by water flowing tbrongh the tanks,  siphon , 
and bent tubes. 

. . . . .. 
MECHANICAL INVENTIONS, 

A saw mill feed mechanism h as been pat­
ented by Mr. Silas Dickson, of Marcy, Ohio. Instead 
of the nsnal toothed rack for driving the carriage, a 
pitch chain witb sprocket wheel is used ; the carriage 
may run each way beyond the s�w, and the chain has 
friction rollers to facilitate its working freely on the 
teeth of the sprocket wheel8. 

A machine for planing and shaping 
wooden stirrnp slats has been patented by Messrs. 
Wilber F. Cowles , of St. Mary's, and James Woolwortb, 
of Sandusky, Ohio. It is a rotary plauer , witb trim­
ming saws, and with feed ing and controlling a['paratus, 
so tbe slilts may be received from tbe sawing machine, 
surfaced on the outside, shapeli on the inside, and 
trimmed at the ends, suitably for being fir.ally bent into 
the form ill which they are finished. 

• • •  
r" , AGRICULTURAL INVENTIONS. 

An im proved sickle bar and knife has been 
patented by Mr. Lorenzo Wallace, of Kansas City, Mo. 
The object is to provide for attaching the knives for 
cutters to sickle bars, "0 as' to allow the con venient 
placin!/; and removing of the knives , the sickle bar 
having a groove on one side with apertures in its bot­
tom, and cross bars in combination with cntter sections, 
witb hook-shaped lugs and a screw pin and nnt. 

A cotton-worm destroyer, sprinkler, etc. , 
has been patented by Messrs. John D. Lambert, Sr., and 
John G. Wiggins, of Monroeville , Ala. With a pump, 
tank, and sprinkl ing devices is a three-wheeled vehiCle, 
with side bars forming handles at a heigbt snitable for 
a man to bold and guide the machine. The nozzles are 
so fitted to the connections that they can swing out or 
in, to adapt tbem for sprink ling two rows of plants at 
the same time, whether planted widely apart or close 
together. 

.. . . . . 

MISCELLANEOUS INVENTIONS. 

An improved fire escape has been patented 
by Mr. William Jensen, of Victoria, British Columbia. 
It is a simple, dnrable, and cheap rol ling ladder escape, 
portable from window to window, incombus tible, and 
is light and strong without needing side braces. 

A bntton hook has been patented by Mr. 
James C. Beetle, of New Bedford, Mags. Tbe object is  
to pr9vide a hook by means of .wh ich sboes can be 
buttoned without reqniring the person t.o stoop; tbe 
bu tton hook i s  pivoted on the end of a handle, and in 

combination therewith is a spring for holding tbe hook 
at right angles to the handle. 

An improved ax has been paten ted by Mr. 
Richard R. Pace, of L ineville, Ala. The invention 
provides for an opening in the ax body, from which a 
screw spindle extends down ward, and is made to hold 
the blade of the ax firmly on tbe ax body, but so tbat 
tbe bit or blade may be removed when worn out and 
new ones inserted. 

An im proved treadle-power device is the 
subject of a patent issued to Mr. George A. Greene, of 

A folding chair has been patented by Mr. 
Jonathan Hill, of New York city. It consists of pairs 
of legs crossed and pivoted together so that the seat­
board projects fartber to tbe front tban usual, and tbe 
seat is locked so that it cannot move either up or down 
about its central pivot, and grooves or sliding connec­
tions at tbe back, witb their objectionable friction and 
loss of s trength, are avoided. 

A sleigh-runner attachment for vehicle 
wbeels has been patented by Mr. Frank J. Larkin, of 
Kenosha, Wis. A runner is shaped the same as a 
sleigh-runner, and two wedge-shaped pieces, having a 
longitudinal groove in the bottom, adapted to receive 
the runner, can be adjusted thereon according to tbe 
diameter of the wheel ,  so the muner can be adjusted 
to wbeels of any diameter. 

The Ohw"llejor Insertion under tlLis head is One ])ollar 
a line fo1' each i'f!8ertion : about eight words to a line. 
Adve,·tisements must be l'eceived at publication OjfiCf 

aseally as 'l'hursday morning to appear in next issue. 

All Books on Electricity, cheap. School Electricity,N.Y. 

If YOll want tbe best cushioned Helve Hammer in 
tbe world, send to Bradley & Company, Syracuse. N. Y. 

Cotton Belting, Linen and Cotton Hose, and MilJ 
Snpplies. Greene Tweed & Co., 118 Cqambers St., N. Y. 

Manufacturers of requisites for machinery and factory 
purposes. sucb as belting, and India .. rubber articles. es .. 
pecially new inventions, will please forward samples 
and price lists to 

Sachse & Lipmann , 
Hamburg, Germany. 

First class references. 

Sleeve nuts, best, cheapest. Pittsburgh Sleeve Nut W'ks. 

Private line telephones. S .  S. Baker, Chebanse, m. 
Iron and Steel Drop Forgings of every description. 

R. A. Belden & Co . ,  Danbury, Ct. 

" 'l'he Sweetland Chnck." See ad. p. 108. 
Hoisting Engines for Mincs, Qllarries, Bridge Builders, 

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

" How to Keep Boi lers Clean." Book sent free by 
James F. HotcbkIss, 86 Jobn St. New York. 

Iron Planer, Lathe, Drill, and otber machine tools of 
modern desIgn . .New Haven Mfg. Co., New Haven, Conn. 

Pmnps-Hand & Power, Boiler Pmn].ls. Tbe Goulds 
Mfg. Co., Seneca Falls, N. Y., & 15 Park Place, New York. 

Fax's Corrngated Boiler Furnace, iIlus. 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 Canners' 'roois 
at Niagara Stamping and Tool Company, Bu!l'alo, N. Y. 

Lathes 14 in. swing, with and wi thont back gears and 
screw. J. BIrkenhead, Mansfield, Mass. 

The Best.-The Dneber Watch Case. 

If an invention has not been patented in the UUlted 
States for more tban one year, It may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address MUnn & Co., SCIENTIFIO AMERICAN Patent 
Agency, 261 Broadway, New York. 

Gnild & Garrison's Steam Pnmp Works, Brooklyn , 
N. Y. Steam Pumping Machinery of every descrip­
tion. Send for catalogue. 

Blake's Belt Stnds are tbe best fastening for Leather 
and Rubber Belting. Greene, Tweed & Co., New York . 

For Power & Economy, Alcott's Turbine , Mt.Holly, N. J. 

Railway and Machine Shop Eqnipment. 
Send for Monthly Machinery List 

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

Wanted.-Patente(\ articles or machinery to make 
and Introdnce. Gaynor & Fitzgerald, N ew Haven . Coon. 

Water purified for all purposes, from household sup­
plies to those of largest cities, by tbe improved tllters 
manufactured by the Newark Filtering Co., 177 Com­
merce st . . Newarkl N. J. 

Presses & Dies. Ferracute Mach. Co. , Bridgeton , N. J. 
Snpplement Catalogue.-Persons in pursuit of iufor­

mation on any special engineering. mechanical, or scien ... 
tific subject, can bave catalogne of contents of the SCI­
ENT I E I C  AMJnU C A N  I:;UPPL KMIC N T  sent to them free, 
The S UPPLICJ\I E � T  contains lengtby articles embracing 
the whole range of engl:oeering, mechaniCS, and pbysi­
cal sci ence. Address Munn & Co ... PUblisbers, New York. 

Macbin ery for Light Mannfactnring, on hand and 
built to order. E. E. Garvin & Co., 139 Center st., N. Y .  

Straight Line Engine Co. Syracuse, N .  Y. Best i n  
design. materials, workmanship. governing; n o  packing. 

Improved Skinner Portable Engines. Erie, Pa . 

Lightning Screw Plates, Labor-saving. Tools, p. 92. 
Catalogues free .-Scient ific Books , 100 pages ; E lectri-

cal Books, H pages. E. & F. N. Spon, 35 Murray 8t .. N. Y. 
Taylor, Texas. It consists in so arranging a pair of Curtis Pressnre Regulator and Steam Trap. See p. 142 .  
treadles that the  operator may sland erect and work the Woodwork'g Mach'y. Rollstone Mach. C o .  Adv., p . 141 . 
machine by a natural walking motion, with conlriv- C. B. Rogers & Uo . . Norwich, Conn ., Wood Working 
ances that also allow the power of the hands and arms Macbinery of every kind . See adv . •  page 142. 
to assist the legs when desired. . . . '

A d h I h d 1 AmerIcan Frmt DrIer. Free Pamphlet. See ad" p. 158. 
boot an S oe ast as been patente )y I . . • •  > • • •  The Chester Steel Uastmgs Co., office 407 LIbrary St., Mr. :-Vil1�am 1 o�d, of Kan�as CIty, Mo. The mventlOn Pblladelphia, Pa. , can prove by 20,000 Crank Shafts and 

consists m makmg lasts wIth the onter edges of the 15 000 Gear Wbeels. now in use, tbe superiorIty of their 
hottoms raised, and inclined or beveled inwardly, to C�stings over al1 otbers. Circnlar and pYlce list free. 
take the place of leather removed by the workman in Brass & Copper in sheets ,wire & blanks. See ad.p . 158. 
beveling the edges of tbe insole, thus giving a better 

. surfa.ce for work on tbe onter 801e. 
A sad iron holder has been paten ted by 

Serena M. Carnes, of New York city. 'rhis invention 
relates to improvements in coimection witb a former 
patent of the same patentee, and consists in attaching 
the clas!, springs of the bolder to the under side of the 
pad in such way that the pad will be free to open away 
from tbe handle of the iron when the hand of the user 
is removed, so helping to keep the holder cool. 

The Improved HydrauliC Jacks. Punches, and Tube 
Expanders . R .  Dudgeon, 24 Columbia St .. New York. 

Friction Clutch Pulleys . D. Frisbie & Co., Phila. Pa. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See iIlns. adv. p. 158. 

Sewing Macbines and Gun Machinery in Variety. 
The Pratt & Whitney Co., Hartford, Conn. 

The Porter-Allen Higb Speed Steam Engine. Sonth· 
wark Foun4ry& Haoh. 00.,4110 Wailhlnllf;ou A Te.,PhiLPa. 

lUDGE FLANDERS, OF NEW YORK. 

The Hon. Joseph R. Flanders enjoys the eminent dis­
tinction of beIng one of tbe most prominent lawyers in 
New York. Born and brought up in Malone, Franklin 
County, on the edge of the AdirondaCk regIon, he early 
devoted hImself to the practice of law, and took an act­
Ive part in the politics of the state. He was for years 
jndge in FranklIn County, and served with distinguished 
ablllty several terms in the LegIslature of New York. 
He was for a long time in partnership, in the practice of 
law, with tbe Hon. W. A. Wheeler, who was V ice-Presi· 
dent of the United Htates during the Presidency of Mr. 
Hayes. J udge �'landers was a member of tbe famous 
committee apPOinted about thirty years ago to revise 
tbe Constitution of the State of New York. He always 
has been a staunch and fearless advocate of temperance 
reform. and of purity in political alfairs. During the con­
troversy which led to the war, he was conspicuous for his 
consistent and forcible advocacy of h State rights," al­
ways taking the gronnd of the statesman and jUrist, and 
not afllliating with the demagogues or noisy polItical 
charlata.ns on eaher side. 

In his present appearance Judge Flanders' counte­
nance gives no indication of the remarkable physical ex­
perience through which he has passed. No one would 
suppose, from seeing hIm busily at work in his law 
ofllee, a cheerfnl, hearty, and well preserved elderly 
gentleman, that he was for many years a great sufferer, 
and that his emancipatIon from slavery to severe dis-

evidently nothIng that could be done. He saw no pos_ 
sible chance of my being made better, and doubted if I 
could even be made more comfortable.  ' I  am very sor .. 
ry, ' be wrote, ' to give such a hopeless prognosiS, but 
conscientiously I can give no other.' What would Dr. 
Starkey have said, bad be then been assured that in less 
tban a year from the time of bIs writing I sbould be 
thoroughly restored to as good bealth as ever I had, and 
that I should be able to attend regularly to tbe arduous 
duties of my profession ? 

.. Do I still contInue to take the Treatment ? No, not 
regularly, for my system is in such condition that I do 
not need it. Once in a while. if I happen to take cold, 
I resort to tbe Treatment for a few days, and always 
wIth certain and beneficial elfect. 

" My confIdence in the restorative power of Compound 
Oxygen Is complete; as also it is in the abIlity and in­
tegrity o f  Drs. Starkey and Palen, and of Dr. Tnrner, 
wbo is in cbarge of tbeir New York Depository; other­
wise I should not allow my name to be used in this con .. 
nection. I have thns freely made [mention of tbe hIs­
tory of my case as a duty l owe of rendering possible 
service to SOme who ma� be as greatly in need of physi­
cal recuperation as I was." 

From tbe abdve it would seem that even the most de­
spond ent invalids and those whose condition has been 
supposed to be beyond remedy? may take courage and 
be of good cbeer. For the most ample detaIls in regard 
to Compound Oxygen, reference should be made to the 
pamphlet issued by Drs. Starkey and Palen, 1109 and 1111 
Girard Street, Philadelphia. On application by mall, 
tbis pamphet will be sent to any address. 

ease was a matter of only recent date. But even so It is. 
NEW BOOKS AND PUBLICATIONS. VisitIng hIm a few days ago in his well appointed law 

offices in .. Temple Court , " wbicb is one of tbe new THE CREATORS OF THE AGE OF FlTEEL. By 
twelve story ofllce buildings of the Metropolis. we found W. T. Jeans. Uharles Scribner's Sons, 
him disposed to engage in conversation regarding his New York. Price, $1.50. Illness and bis complete restoration to healtb. The in-
formation wbIch be communicated in regard to this ex- Tb is is a volume of sketches, anecdotal and some_ 
traordinary case was substantially as follows: what historica1, but well adapted to suit tbe popular 

.. For many years [ sulfered from weak digestion and taste, for it t.onr.hes upon the most prominent pOints in 
the dyspepsia consequent upon it. My bealtb was not, the lives of Sir Heury Bessemer, S i r  William Siemen8, 
at any time since I was twenty-one years of age, vlgor- Sir Josepb Wbitworth, Sir John Brown, Mr. S. G. Tho. ous; althongb by persistence and close application I mas, and Mr. G. J Snelus . These are all names of men have been abl e  in most of the years to perform a large 
amount of work in my profession. Gradually I declined who have become known to the world �ince 1850, in con­

into a state of pbysical and nervous prostratIon, in which necti on with the wond, rful development of the period 

work became almost an impOSSibility. In 1879 I was all in metallurgy, al though some of them , and particularly 
run down in strength a,nd spirits. Energy and ambition tile late Dr. Siemens, have been equally di stinguished 
had entirely departed. Tbat summer L went to Sara- by eminently valuable researches in many other direc­
toga, and took a variety of the waters, under the direc- tions. The book is a particular ly good one for the read­
tion of one of the resident phYSicians. Bnt Instead of ing of boys engaged in any mechanical employment, its 
receiving any benefit I grew weaker and more mIserable facts being such as are calculated to !igb ten studious 
all tbe time 1 was there. labors and �timulate amb ition. �' In September I returned to New York in a very re-
dnced state. I was incapable of work, and bardly able BULLETIN DE LA SOCIETE INTERNATIONALE 
to leave the bouse. Soon after my return I sulfered a DES ELECTRICIENS, Paris : Librairie 
violent chill, which prostrated me to tbe last degree. Gauth ier· Villars. Price, 27 fro per annnmo 
But under medical treatment I gradnally rallied, so that 
in the course of tbe winter and spring I managed to do a The first number of Vol. I. of this periodical con_ 
IItUe work at my office in my profession. DurIng this tains the history of the formation of the society, 
time, however, I was subject to frequent fits of prostra- its constitntion and by-laws, togetber with a list  of 
tion, which kept II!e for days and weeks at a time in the more than 1,200 members. As the name indicates, 
house. the society is  open to all nationalities, irrespective of 

.. So I kept on until the summer of 1882. I tried a vari- the occupation of the 8ppl icanl ;  any one in any way in­
ety of medicaments wbich kind friends recommended, teres ted in e lectricity may become a member. The 
and was under tbe care of several pbysicians from tim e Bulletin appears monthly, and will contain the proceed­to time. In the latter part of the summer I went to 
Tbousand Islands, wbere I staid several weeks with ings of the society, together witb contribntions from 

friends. But 1 found the atmospbere did not agre� wrtb"" men of scienCe. 
me. Soon l bad a chIll; not a severe one, yet in my state STEEL AND IRON. By William Henry Green-
it added to my weakness and general discomfort. Sev- wood, F. e. S. , Asso c . M . I. C. E . ,  M. I. M. E. 
eral days after this I bad another chill, whicb totally Cassell & Company, London and New prostrated me. Y k 536 p .  $2 .. As soon after thIs as J was able to travel, I went to or . pp. nee . 

Malone, my oId Franklin County home, Intending to stay This is one of a series of manuals of technology edit. 
for a while among relations and friends. and to consult ed by Prof. Aryton, F.R S., and R. WOrIllelJ, D .Sc . •  
my old family physician. But I found that he was away in M.A. The general student and t.be inte lligent workman 
the White Mountains with V ice-President Wheel er, my wi l l find in this volnme a clear and comprehensive 
old friend and former law partner. Tbey did not return 
to Malone until three days before I left tbere. Of course manllal of prac tical inforIllation, and of the scientific 

I consnlted the physician. He neither said nor did mnch principles upon which tbe practice rests, in tbe metal­

for me. 1 came away. feeling that tb e battle of life was l urgical and mechanical treatments between the i ron ore 
nearly ended. The next time I saw Mr. Wheeler in New and the production of the finished bar, rail, or section. 
York, he told me that the doctor had said to bim tbat he The author disclaims endeavoring to compass sllch mi­
never eXpected again to see me alive, Wben I arrIved at nute detail as wonld be necessary to cover alJ particnlars 
home in September, it was in a state of such exhaustion of the who le range of such operations, but the vast 
that I was unable to leave borne except on bright and field of practical knowledge which tbe title suggesllS has 
sunsbiny days, and then only to walk slowly a block or evidently been faitbful ly gleaned, the progress of reee,", 
two. years intelligently considered, and abollt as much well. ., M eanwhile, my son, who had been in Masfl.Rchusetts, 
made the acquaintance of a country postmaster In tbat digested information given thereon as could w�Il be go' 

State, an elderly gentleman, wbose prostration seemed into a treatise of sucb dimensions. 
to:have been as great as my own. or nearly so. Tbis'gen- HISTORY OF THE UNITED STATES IN RHYlIIE. 
tIe man had been taking the Compound Oxygen Treat- By Rober, C. Adams. D. Lothrop & Co., Boston. ment, and he had received from it the most snrprIsing 
advantall'e. My son wrote frequently, and urged that [ 

should try thIs treatment. But I had lost all faith In 
remedies. I had tried many things, and had no energy 
to try any more. But in September my son came to New 
York, and persuaded me to visit Dr. Turner, who is in 
cbarge of Drs. Starkey and Palen's office in New York, 
for the Componnd Oxygen 'l'reatment. My gOing tbere 
was not because I had any faith in this treatment, but 

to �ratify my son's kind importunity. Wben Dr. Tur­
ner examIned my case, be thought I was so far gone tbat 
be hardly dared to express the faintest b ope. 

" On the seventh of October 1 commenced taking the 
treatment, '1'0 my great surprIse I began to feel better 
witbIn a week. In a month, I improved so greatly that 
I was able to come to my office and do some legal work. 
I then came to the ofllce regularly except in bad weatber. 
On the nineteenth of December a la.w matter came into 
my hands. It was a complicated case, promising to give 
much trouble, and to reqnIred very close attention. I had 
no ambition to take It, for I had no confidence in my 
ability to attend to it. I consented, however, to advIse 
concerning it, and to do a little work. One complication 
after anotber arose. I kept working at It aU winter and 
into tbe spring. For three months this case req u ired as 
continuous thought and l abor as I had ever bestowed 
on any case In all my legal experience. Yet nnder the 
constant pressnre and anxiety I grew stronger, taking 
Compound Oxygen all the time. In tbe Spring, to my 
astonIshment, and tbat of my friends, I was as fit as 
ever for bard work and close application. 

" My present health is such that 1 can without hard­
ship or undue exertion attend to the business of my pro­
fession. as of old. I am regularly at my otllce in all kinds 
of weather, except the exceedingly stormy, and even 
then it is seldom that I am housed . .  My d igestion is 
good, my sleep is as natural and easy as it ever was, and 
my appetite is as bearty as I conld desire. 

., A remarkable feature of my case is the hopelessness 
with which Dr. Starkey viewed it at the outset. It was 
not brougbt to his personal:attentIon until after, in Dr. 
Turner's care, I bad begun the treatment, Then my son 
wrote to bim, settIng forth my' condition, and asking 
hIm to Interest himself individually in endeavors for my 
benefit. Dr. Starkey replied that he had carefully ex­
amIned thQ ClOSe, as set before hIm, and that there w ... 

HlN'l'S '1'0 CORRESPONDENTS. 
No attenti on will be paid 1.0 commulllcati ons unless 

accompanied with the fnll name and address of the 
writer. 

Names and addresses of correspondents WII! not be 
given to inqnirers . 

We renew our reqnest that correspondents, in referr in g  
to former answers or articles, will be kind enough 10 
name tbe date of �he paper and the page, or the nnm ber 
of the qnestion . 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat t.hem. If not then pub­
lished , they may conclude that, for gooli reasons, the 
Editor declines them . 

Persons desiring special information which is purely 
of a personal character, and not of general in terest, 
suou ld remit from $1 to $5, according to the subject, 
as we caunol .  be expected to spend time and labor to 

obtain sllch information withont remunerat ion . 
Any n l lmbers of the SCIENTIFIC AMERICAN S UPPLE­

MENT referred to in these columns may be had at t h e  
office. Price 10 cent.s each . 

Correspondents sending samples of minerals, etc . ,  
for examination , sbould b e  careful to distinctly mark or 
label tlleir specimens so as to avoid error in their indenti 
fication. 

(1) C. F. P. asks for an ink that wil l copy 
well in an ordinary letter press and will not gum in a 
stylographic pen? A. We would recommend you to u.se 
an ink made by dissolving one part of commercial ni_ 
grosin , soluble in water, in 80 Parts of water, and to 
this add a sufficient qnantity of (glycerine or sngar to 
produce a copying ink. 
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$citutifi c �mtticJu. 
(2) W. H. W. writes : You recently gave an I would answer, but a good quality of sheet hard rubber 

interesting account of the manufacture of walking canes. wonld probably be better. 4. In a medical induction 
Will yon be kind enongh to state in your next issne the coil, the maguetic induction of the core, as J understand 
mode of polishing, or rather the receipt for varnishing it, is  sh u  t off by a tnbe of brass, filted to slide over the 
the caues? A. Use the following : gum sheliac, 8 oz. ;  core. How Is it that i;he vi brator, which is operated by 
gum mastic, 1 oz. ; gum sandarac, 3 oz. : alcohol,  40 oz. the magnetized core, is not also stopped ?  A. The tube 
Dissolve the last two in the alcobol, then dissolve the diminishes the curren t induced in the secondary wire, 
shellac, and pour off tbe clear fornse. but produces n o  effect on the maguetic core of the coil . 

(3) J. O. L. asks if there is any cheap way 5 . . In a small induction coil I am able to get a shock 
. ,  . . With one of the secondary poles (I do not know WhICh) of malnng �russlan blue., a�d W�IC�

.
IS the �est way ? A. and either of the primary poles. Where is the circuit ? 

T.h�, 
foI lowmg method IS given m Spans

. 
Encyclope- It seems impossi ble that there can be a circuit through 

?la : (a) A sol�tion of two parts of alum ann one par.t of the coil, it is so thoroughly insulated. A. There may !ron snlphate.ls made �n water ; a. SO\utIOU o� potassIUm be no metallic circuit. You can get a shock from a sec. 
ferrocyamde IS tben acldnlated With snlphurlC aCid, and t' f th ; . b t t If th th It · th 

f th fi I t· . d d '  t' lI th . .  IOn a e WIres Wit au ouc mg e o  er. IS e 
some a e rst so n IOn IS rop pe III I e preClpI- discharge of static electricity accumulated at th " _ 
tate falls slowly ; the latter is well washed in a filter tremities of the secondary wire. 

tl ex 

and dried. (0) Mix a solution of ferrous sulphate With (10) E F M ··t · I h '  d 11 one of potassinm ferricya u ide ; wash and dry. � . . . Wll es . ave In my we -

(4) A F k '  1 Wh t th ' . d' t ing an iron tank and iron pipes to convey water through 
. '  . as s . : a are . e l�gl e len s, my house. I fiud iron scales constantly llowing and 

and their exact proportIOns, for the sllverlU� of glass, getting in the valveR and water cocks, wb ich canses ilew process? 2. How can I successful ly sliver small tbem to leak. Please suggest a remedy. A. You do not 
sheets of gl�ss by th�t pro�ess? 3. How are glass balls say that your tank is painted. It should have been thor­
and other Similar artICles Silvered by. tbe same process ?  oughly painted before being nsed. The only way now 
A. �, 2, 3.  We presume reference IS made to the. fo�- is to clean it thoroughly and free it from scale on the 10wlDg.process, rer.entl� pUbl l she? by P�of. P�lmlerl : inside ; bave it well dried. Then paint the inside with 
Wben mto an ammomacal SOIUtlOll of Silver mtrate I S  red oxide o f  iron (Prince's metallic paint) and boiled 
poured, first, a l ittle potassium hydroxide and then a linseed oil only;  no turpentine or other mixtures. Mix 
few drops of glycerine, the reductiou of the silver be· so that the paiut "preads easily. Let the lirst coat dry 
gius at ouce. Thi s  action is accelerated if ether or al- well before putting tbe second coat on. Tbis may take 
cohol be added to the mixture. A moderate heat and several days, nnless you can open the tank to the sun 
darkness are said to increase the brilliancy of the pre­
cipitate, and darkness also favors the adhesion to tbe 
mirror of the deposit. 4. Is heat necessary by the more 
shnple process of the silvering of above named objects ? 
A. Heat produces a.better resnlt, and the operation takes 
place more qnickly. 

(5) J. McD. -Ohloride of lime is made in 
England chielly b y  the a lkali o r  soda ash manufacr.urers. 
rbe chlorine �as obtained as " by·product is used to 
saturate the lime. In this way tbey are able  to produce 
It  much less expen sively than would be possible in this 
country, where a special plant would be necessary. The 
tuanufacture of tobacco is described in SUPPLEMENT, 
196. 

(6) W. O. W. asks : 1. How much space 
does one cubic foot of air fill when nnder pressure of 
one additional atmosphere-wheu under two? A. One­
half cubic fOOL ; one-third cubic toot; space occnpied in­
versely as the pressure. 2. What per cent of water is 
wasted when using a hydraulic ram? A. From two­
thirds to eleven-twelftbs of tbe water will be lost, 
according to the height the water has to be raised. 

(7) G. S. G. writes : How can I prevent a 
water tank s ituated iu the tower of a wiud mill from 
freezing? I notice that some of the Western man ,, ­
factnrers of mills give instructions in their cata­
logues for frost proofing. Wbat is  their process t A .  
You mllY protect your water tank from freezing by 
placing a tight cover over the top with an extra 
siding part of the way down from the top. Lay 
on the cover straw, hay, or felt, anything to keep the 
air from circulating at the surface of the water. If the 
inlet and ontlet pipe is  at the bottom the water strati_ 
lles in cold weather, the cold wa ter reUlaining a� the 
top while the feed and discharge is con.tautly gOing on 
at the bottom. Hence the top freezes first. If two pipes 
are nsed, the inlet pipe sbould be carried to the top of 
the tank, which will force a mixing of tbe water and 
lessen the liability to freeze. If ice cold water i s  pump­
ed, as from rivers or creeks in winter, then the whole 
tank must be covered in as close as a country cellar to 
prevent freezing. 

(S) M. F. asks if there is any leather pulp 
made from leather waste, how it is made, and whether 
auything like leather would mix with it to make !(find­
ing or polishing wheels ? A. The waste from tanneries 
and currying shops, in the shape of lleshli.ngs from the 
hide, and trimmings and skivings from partly tanned 
leather, are used to some exteut iu this way in the mak­
ing of wbat is known as " leather board," a cbeap rol led 
and pressed substitnte for sole leather in the cheapest 
grades of boots and shoes, but tbe fiber when made into 
a pulp has no cohesive force to fit it for the purpose 
suggested. It makes rather a gelatinous tissne. The 
tbick hide o f  the walrus i s  especially tanned and large. 
ly used for polisbiug wheels. 

(9) M. L. D. , Saratoga, asks for the process 
of making Russia leather, and where the materials can 
be obtained? A. Rnssia leather i s  made in this couu­
try substantially the same as any cowbide, calfskin, or 
sheep leather, allowing for the different way of fiuish­
ing, but nsing birch bark tar to give the peculiar aroma. 
The process was long considered a trade secret, until 
abont ten years ago, when Mr. Jewell, our Minister to St. 
Petersburg, and himself a tanner, looked into the busi­
ness, and sent over the first lot of several barrels of hirch 
bark tar to onr largest sheepskin tanning firm. Since 
that time we have made a great deal of what i s  real ly 
only imitation Russia leather, for while it has the 
peculiar smell, it is very rare that any snch leather 
is made here equal to the sterling quality of that 
wbich the Rnssians take so long a time and use so much 
care in making. The birch bark tar can pro�ably be 
had of some of our importers trading with RUSSia, or 
possi bly of one of the large I!heepskin firms making 
tbe imitation Russia leatber. 

(10) N. J. H. says : Please state whether 
the bridge that spans the river Tay, in Scotland, has 
not given way since being finished, and let a train of 
cars into the river ? A. A sectiou of the original Tay 
bridge, 3,000 feet long, fell on the evening of Dec. 28, 
1879, carrying down with it a train of passenger cars. 
A violeut gale was blowing at the time. AIl on board 
the train were lost. 

(11) W. B. M. asks : 1. Wh at are the black 
crystals formed on the carbons of the Grener battery, 
using solution of potassium bichromate ? A. Chrome 
alum. 2. A bout what is the ratio of power between the 
Grenet and Grove cup battery? A. Measured in volts 
the Grove is 1,956, and the Grenet 1,095. Tbe latter has 
been somewhat augmented lately by improvements in 
the bichromate solution. 3. Would that Insulating sub­
stance known as · "  hard gelatinized fiber, " in sheets 
one thirty-second inch thick, be suitable for insnlat ing 
layers of secondary wire in all inductiou coil ? A. It 

and air. 
(13) W. O. R. asks 1. If Portland cement will 

take a polish, and if i mpervious to water, no oil or var­
nish to be n sed in the polishiug ? A. The Portland ce­
ment will not take a pol isb without varnish or resinous 
filling. 2.  Also, if that imitation of wOOli which I saw 
described in your paper some months a!;o will take a 
polish with water the same as stone, no oil to be ap· 
plied ? A. You will have to give the dllte or uame of ar­
ticle in relation to imitation of wood. 

(14) A. M. B. asks how the hoops of wood-
en pails, tubs, etc. ,  are painted; whether they are done 
after putting in place or not? A. The hoops on woodeu 
pails are painted by meaus of a roller charged with 
paint. The tubs and pails are revolved. 

(15) S. P. O. asks for a simple method to 
prevent the reverberation of sound in a school room ? 
A. Rough fiuished walls and ceiling are better than 
hard smooth finish. Paper bangings with d ead finisb 
or llock surface or llock figures will sometimes break 
the sharpness of the reverberation. Curtains bung upon 
the walls or windows, they can be of muslin or cheese 
cloth tastefuIly bnng. Sometimes on only one .ille, op· 
posite the speaker, will accomplish the purpose. In a 
school room large maps hnng between the windows i 1 .  
lustrating the daily teaching are both instructive and 
very useful as anti·reverberators. They are on sale by 
the school book publishers of New York and probably 
St. Louis. 

(16) A. R. B.-Your spy glass with a level 
monnted above will have i t n o  means of adjustment. You 
must have level arranged so that you can vary its posi­
tion with tbe axis of the spy glass. 'l'he  horizontal line 
is necessary. and must be placed across the field in the 
focus of tbe eye glass.  As you will have no means of 
reversing the spy /l:lass witb accuracy for ascertain ing the 
coincidence of alignment betweeu the level and the 
glass, you will have to adjnst by some observed level 
with another instrument. You can make a fair s�irit 
level with a small long bottle nearly filled with alcohol 
and corked tightly, leaving j ust enough air in for a 
bnbble ; fasten it in a socket with plaster of Paris. A 
common carpenter's level is a very good instrument for 
leveling, by sighting across the top for ordinary ditches 
and drains. 

(17) J. B. O. asks whether malleable iron 
can be cut with a sheet iron saw, run with a great de. 
gree of speed, and what canses it-the expansion of the 
saw or the fdct i on of the air' Iron can be cnt without 
touching the Raw when still. And, also, what velocity 
would au 8 inch saw have to be run at? A. A wrought 
iron saw nnder high speed cuts iron or steel cold by the 
friction of the saw. An 8 inch saw would do very little 
work on iron, and would have to run 3,000 turns per mi­
nute; 24 to 36 inch saws are used for such work running 
from 2,000 to 3,000 turns per minute. 

(1S) H. G. asks : What ought to be the dia­
meter of smoke stack, also height, for 3 boilers. 52 in� 
in diameter and 22 ft. long, with 5 11ues iu each boiler 
four·tenths in. and one-fifteenth in . iu each? A. For. 
ty·two to 44 in.  sqnal'e and 68 to 70 ft. in height, if any 
high buildings surround the chimney, increase the 
height, to 80 ft. 

(19) J. A. O. asks : 1. What is the best speed 
to run a main line machine shop shaft, so as to use pul­
leys with plenty of belt surface? A. Abont 130 revolu­
tions per mhlUte. 2 .. Also, what is tbe best speed to run 
a main l ine mill shaft for sawing cord wood, plank, and 
trees, so as to use pul leys wi th plenty of belt surface ? 
A. Abont 200 or 220 revolntions per minute. 3. How 
many revolutions per minute should a 26 in. 'circnlar 
saw be ruu, also what size belt to nse for sawing oak 
cord wood plank? A. Fifteen hundred to 1 ,600 revolu­
tionR per minute. We think a 5y' in. bel t would snit. 4. 
Also what size boiler will it take to run an engine 8 x 12 
100 revolutions per minnte, whether vertical or horizon 
tal ?  A .  A boiler with 180 ft. surface if vertical tubular 
or 145 ft. surface if horizontal tubnlar. 

(20) J. H. B. asks : 1. Does the weight of a 
loadecl. wagon bear equally on the entire leugth of the 
spiudles of the axles? A. Yes. 2. If the wheels of a 
loaded wagon with tires two inches wide be taken off 
and wheels with tires fonr inches wide substituted, will 
the friction or traction be increased on a hard road ? A .  
Your question is very indefinite. I f  the wagon be a 
road engine, the traction will be increased. 

(21) M. H. asks : What changes would be 
necessary for us to make in onr furnace to use natural 
gas to generate steam ? We have been nsing soft coal. 
18 natural gas used anywhere as fuel to generate steam? 
If so, how are tbe jets arranged under the boiler? A. 
There are a nnmber of devices in nse for burning gas 
nnder bOilers, most of which are patented. The gene­
ral principles are those of a Bnnsen buruer, in which a 

central jet is placed in a short tnbe so arranged that a ! For the preparation of a luminous paint see SCIENTIFIC 
strong blast from tbe central tube will draw in through AM.ERICAN SUPPLEMENT . No. 2�9. 3. Also a receipt for 
small holes the gas or air from another source aud force making l iquid gl ue? A. See back numbers of SCIENTIFJO 
a mixture at the point of the nozzle. In some, the cen- AMERICAN. 

" 

ter b las� is air under high pressur.e, . drawing the gas (33) M. N. W.-Tlle method o f  making cast 
around �t after the manner of an JUJector. In (lth�rs, iron malleable is brielly as fol lows : .. White " or brit­t�e 

"
gas IS ull�er a pres�ure, 8S the central bla�t d�awmg tIe iron is used for the castings. When the cas lings air III by scctl�n.  Agam, steam from the. bOiler IS used are cleaned from the mould ing sand, they are packed in for the. center Jet, d�awJUg bot� gas aud a�r. by s nction. cast iron boxes with sides arid bottoms three-quarters Tbese Jets are multiplIed to SUlt the conditIOns and re- of an inch Ihir.k, with powdered sal ammouiac and quirements of the boiler, from one to six j ets being used forge s oales, put in all oven, and kept at a red heat when appl!e� through .the doors With large pressure. In from six to eight days, according to the size of the cast­some tbe ell �1re. grate IS removed and a nest of Bnnsen ings. They must cool gradnally. 

burne�s put. m Its place, all being uni ted in a commou (34) E. A. J. asks: If corn m eal will cause feed pipe With gas nnder five to ten pounds pressure 
issuing through tbe center tnbes. 

(22) M. G. writes : We think oue of our re-

a locomotive boiler to foam ? A. If put in in any quan. 
tity it will cause foaming for a time, bnt gradually wear 
off. 

fineries is mixing glucose with sugar. We wisb to kuow (35 0 E M 0 how to detect glucose in a sngar mixture ? A. Cane . ) . . . . c .  asks for a receipt for paint-
sugar has no effect ou Fehling's solution, while a l iquid ' mg or s�ammg a .checker board on marble top ta ble. 
cont,dning glncose Will throw down a red to yellowish So��tblng that �'�I not spread or wash out. A. In 
precipitate of copper o"ide in this reagent. .tammg ma.rble !t IS necesbary to heat .it  hot, but not. so 

(23) J M D k '  H " t  ' bl th t 
hot as to Injure It, the proper heat hemg tb at at which . . . as 

.
s .  o w  I S  1 POSSI e a the color. nearly boil. Blue is produced with an alka­

coffee hecomes ?nr?ed m the makmg, the kernels bemg line indigo dye, Red by dragon ' s  blood in alcohol. 
kept c?nstantly 1U clrculatlOu by the bO! I I?g of the wat�r ?  Yellow hy gamhoge in alcohol.  Gold co lor witb (sal 
A. It IS the extract, of th e coffee that IS 10 coutact With ammoni ac) ammonium chloride, ziuc sulphate, and ver­
the overbeated tm that at first be�ome8 baked to the tin digris, eqnal parts. Green, sap green in alcoholic po­
and then burns, and makes the disagreeable lIav{>r call- tassi um hydroxide. Browu ,  tincture of logwood. Crim­
ed burned coffee. ThiS occurs often when coffee pots son by a solution of alkanet root ill turpentine. Black 
are n�t kept perfectly clean, or coffee i s  allowed to spots may be prodnced with silver nitrate. As a gene_ 
stand 10 the pO.t when .not m use. A scum depo�lIs upon ral rule, h owever, we believe tbese tables are made by 
the hottom which eaSily burns when the pot IS placed inlaying rathet than by staining. 
on a very hot fire. 

MINERALS, E'l'c. -Specimens have belen re­
ceived from the following correspondents, and 
examined, with the results stated": 

(24) O. F. P. asks : Oan a "  cut" of type metal 
be cast in a mould of plaster of Paris, so as to distinct­
ly show the hair lines when printed, and if so, please 
describe process! A. The oldinary stereotype process 
will afford a fair copy of a cut, but an electrotype is R. C. P.-The specimen is ordinary clay. It would 
to be preferred. Yon can take a stereotype mould from have no value in New York on account of the iron it 
your cut by very carefully oiling the cut and then pour- contains, but yon might find some local d emand for it. 
lng over it a thin batler of very fine plaster of Paris. -D. M. D.-No. 1 consists of decomposed or oxidized 
When it hardens it should be removed and dried in an Sul phides of iron ; I he taste is dne to the sulphur. No. 
oven or other equally warm place. When dry it should 2 is  an iron ore cODsisting of oxides and sulphides. No. 
be lowered face up in a kettle of melted type metal and 3 is the magnetic oxide of iron, or maguetite. No. 4 is a 

sample of clay too gritty for polishing purposes. -M. S. allowed to remain below the metal nntil bubb ling -It is impos.ible to form any opinion in regard to No. 1 ceases, when it may be carefully drawn np and allowed nnless it is cbemical ly examined, the expense of which to cool. To secure the necessary thickness o f  metal wonld be $5.00. No. 2  is a decomposed shale rock of no the monld is snrronnded by a metal frame. use or value. 
(25) S. H.-Tungsteu or wol fram is worth 

60 to 80 cents per pound iu Liverpool, and i s  subject to 
20 per cent ad valorem duty. Sells here for $1 per I N D E X  O F  I N V E N T I O N S  
pound. Used in making musket steel, the hardest steel For which L etters Patent 01' the llnUed made. 

States wen· Granted 

February 26, 1 884, 
(26) H. W. asks : How is the gilt  label or 

title on the back of a book made? Theoretically, I 
know how it is done-burned into tbe leather, etc . ;  bnt 
what I want to get at is-what is nsed in the work, and AND EACH REARING THA'r DATE. 
what i s  the process? 'l'h�re i s  no bindery in our neigh_ 
borhood, so I tnm to you for help. A. Gilding on 
leather, c loth, and other book binding material is simi. 
lar to Sigll gilding-, except that heat is applied. A size 
is  used, the ordinary gold leaf is applied thereto, the 
type or engraved metal is heated 'tnd pressed against 
the gold leaf upon the book cover, alld tbe gold remains 
in the letters or where the pressnre wa� made. The 
surplus gold leaf is then brushed away. 

(27) E. H. R. asks : What is the difference 
between coke aud charcoal tin, and how are they manu­
factured? A. The difference is in the quality of the 
Iron-charcoal iron making the best tin-it is tougher 
and eabier worked. The tinning is done by dipping the 
sheets in melted tin. 

(2S) Mrs. J. L. H. asks : 1. For a recipe 
for making sirups to use in medicines, as sirup of rbn­
barb? A. Sirup of rhubarb may be prepared by macer­
ating 6 ounces bruised rhubarb iu 4 OUllces dilu te alco­
hol; press and filter, and evaporate to 2 pints. Mi ", 0 
lluid ounces of thi s tincture with 28 lluid ounces simpl 
sirup. For further details consult the U. S. Dispensa­
tory. 2. Would til,e information of silk culture from 
cocoons'  A. Some information on this snbject is given 
on page 1707, of SCIENTIFIC AMERICAN SUPPLEMENT, 
107, and fnrtber in great deJail in SCIENTIFlO AMERICAN 

SUPPJ.EMENTS, 174 and 175. 

(29) J. M. O'M. writes : I have a very valu­
able meerschaum pipe which I have failed to color by 
smoking; please let me know througb the medium of 
your valuable paper of an artificial or otller way to 
color it. A. Ordinarily the pipe is  boiled for coloring 
in a preparatiou of wax which i s  absorbed, and a tbin 
coating of wax is held ou the surface of the pi pe, and 
made to take a high polish. Under the wax is retained 
the oil of tobacco, wbich is absorbed by the pipe, and 
its hue grows darker in proportion to the tohacco used. 
A meerscbanm pipe at first should he smoked very'slow­
ly, and before a second bow Ifni is lighted the pipe 
should cool off. This is to keep the wax as far up on the 
bowl as possible, and rapid smoking will overheat, driv­
ing the wax off and leaving the pipe dry and raw. A 
new pipe should never be smoked ont doors in extreme­
ly cold weather. 

(30) W. T. B. asks : Where is the largest 
steam engine in existence ? A. We think it is the Pil­
grim's engine, 110 in. cylinder, 14 ft. stroke, tb� largest, 
single cylinder eng i n e ;  hnt the double engines of the 
large Atlnntic steamers have more power. 

(31) J. A. H. asks : Oan you in form me of 
1\ method of marking a steel tape with aCids so that the 
llgure so marked will show bright against the dark steel ! 
A. Melt ordinary beeswax and tallow equal parts, or 
better beeswax 2 paris and Venice turpentine 1 part, 
and coat the steel with it where you wish the letters to 
appear, nsing i t  as a paint with a camel's hair brush to 
form the letters. Immerse Ihe steel in a bath of sul­
phmic acid 1 part, nitric acid 1 part. water 2 parts by 
measure, for ten minutes or even less. The progress 
may be noted by taking from tbe bath and immersing 
in clear water. 

(32) N. S. H. asks :  1. For the composition 
used for impression paper? A. Impression paper is 
prepared by mixing lampblack w i th cold lard to the 
consistency of thick cream, and applied to the paper 
with a rag. Tben take a lIannel rag an d  rub until all 
tile color ceases coming off. 2. 'l'he receip t  for the com­
position that is put on illuminating watch boxes? A. 

[See note at end of list about caples of these patents.] 

Air pressure apparatus for beer kegs, etc., C. 
Heintz et al. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  294,230 

Alarm. See Fire alarm. 
A lcohol, process of and apparatus for the produc-

tion of highly purified, J. A. Stelzner . . . . . . . . . . . 294,285 
Amalgamator, A. B. Paige .. . . . . . . . . . . . . . . . . . .  294,263. 294.264 
AnnunCiator, electriC, I. H. Farnham . . . ,  . . . . . . . . . .  294,212 
Automatic lubricator, J. C. Thayer . . . . . . . . . . . • . . . .  294,163 
Ax. R. R. Pace . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,144 
Axle, carriage, J .  Gowland . . . . . . . . . . . . . . . . . • • . • • • . . . .  294.222 
Back band hook, F. lIaynes . . . . . . . . . . . . . . . . • . . . . . . . . .  294.299 
Back stay fastener, C. M. Schaefer . . . . . . . . . . . . . . . . .  294.083 
Bag fastener, W. B. Hanlon . . . . . . . . . . . . . . . . . . . . . . . . .  294.228 
Bag lOCk, T. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.299 
Balance, spring. H. Haerter . . . . . . . . . . . . . . . . . . . . . . . . . 294,297 
Barrel cover, detachable, H. Mann . . . . . . . . . . . . .. . . . . 294,057 
Bathing apparatus. J. Ransom . . . . . . . . . . . . . • . . • . . . . .  294,160 
Battery. See Galvanic battery. 
Bed, sofa, W. A. Clark . . . . . . . . . . . . . . . . • . . • • . • • • . . . . . .  294,198 
Beef cutter, J. Glover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294.031 
Beer cooler, C. A. Bartlilf . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,183 
Bell . W. E. Barton. " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.184 
Blast furnaces, hot blast apparatus for, J. F. Ben-

nett. . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,008 
Blast furnaces, regenerative hot blast stove for. 

Ford & Moncur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294,314 
Blind and awning, window. E. Lee. . .  . . . . . . . . . . . . .  294.324 
Blind stiles, wiring. S. Van Aukeu . . . . . . . . . . . . . . . . . .  294,098 
Blind, window. A. H. Hill.. . . . . . . . . . . . . . .  . • • . . . . . . . .  294,233 
Boats. s l iding seat for, J. C. Garrood . . . . . • • . • . • . . . .  294,029 
Book case, revolving, IV . C. Seldomridge • . . . . . . . . .  294.337 
BookS, device for holding open the leaves of, G. 

D. B. Small. . . . . . . .  . . . . .  . . .  . . . . . . . . . . . .  . . . .  . . .  294.081 
Boot and shoe last. W. Pond . . . . . . . . . . . . . . . . . . . . . . . .  294,146 
Boot aud shoe lasting device, W. Rogers . . . . . • . . . .  294,276 
Boot or shoe, C. IV. Monson . . . . . . . . . . .  . . . . . . . . . •  294.�63 
Boot or shoe, rubber, I. F. W illiams . . . . . . . .  294,178. 294,174 
Bottles for containing aerated or gaseous liquids. 

stoppering, R. J. Sankey . . . . . . . . . . . . . . . . . . . . . . . .  294.156 
Bracelet, plated edge band, J. A. & C. F. Charnl ey 294,010 
Brick kiln. W. N. Graves . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294,293 
Brooch pin. J. H. Purdy. • • •  • . . . . . . . . . . . . . . . . . . . . 294.!Il5 
Buckle, tug, S. Funk . . . . . . . . . . ... . . . . . . .  . , . . . . . . . . . . .  294,028 
Burnishing machine, W. J. Helfernan . . . . . . . . . . . . 294,129 
Button fastener, F. A. Smith, Jr . . . . . . . . . . . . . . . . . . . .  294.089 
Button hook, J. C. BeetIe.. . . . . .  , . . . . . . . . . . . . . . . . . . .  294,186 
Buttoner, shoe, J. L. Sommer . . . . . . . .  " . . . . . . . . . . . . . .  294,284 
Cables around curves, mechanism for carrying 

wire. G. Judge . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  294,329 
Caissons. construction and operation of, J. E. 

Roblnsou . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,018 
Can. See on can. 
Can ending and seaming machine, Norton & 

·Hodgson . . . . . . . . . .  . .  . . . . . . . . .  . . . . . . . . . . . . . .  , . .  294.0% 
Car brake, W. Brumble . . . . . . . . . • • . . . . . .  " '  . . . . . . . . . .  294.306 
Car brake, G. W. Coffin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,018 
Car coupling, R. L. Granger . . . . . . . . . . . . . . . . . . . . . . . .  294, 124 
Car coupling. Grounds &; Gibson . . . . . . . . . . . . . . . . . . . . 294.127 
Car coupling. H. Pidcock. . . . . . . . . . . . . . . . . . . . .  . . . . . . . 294,266 
Car door, F. B.  Brownell . . . . . . . . . . . . . . . . . . . . . .  294,194 
Car replacer, R. E. Alexander . . . . . . . . . . . . . . . . . . . . . . .  293,996 
Car. sl�eping. T. Clarke et a!. . . . . . . . . . . .  . • • • • . . . . . . .  294,331 
Car ventilator. W. E. Cowen . . . . . . . . . . . . . . . . . . . . . . . . .  294,016 
Car wheel ,  F. H. Smith . . . . . . . . . . . . . . . . • • • . . • . . . . . .  294,090 
Carriage wheel, E. P. Lynch . . . . . . . . . . . . . . . . . . . . . . . .  " 29J,056 
Cartridge implement, �I. S. Alexander • . . . . . . . . . . . .  "294,176 
Cartridge shell. O. F. Seibold . . . . . . . • • . • • . . . . . . . . . . .  294.280 
Cartridge shells, machine for drawing metaUlc, P. 

Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.115 

Cartridge shells. machine for treating, W. Lorenz 294,055 

Case. See Book case. Map case. 
Cement. manufacture of, L. Rotb . . . . . .. . . . . . . . . . . .  294.080 
Chain locI, or baggage guard, M. J. Clark . . . • . . .  ' " 294,012 
Chair. See Denial chair. Folding chair. 
Chuck, driIl, C. Gage . . . ,  . .  . ,  . . . . . . . . . . . . .. . . . . . . . . . . . .  29. 121 
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Cnuck. lathe. D. E. & L. E. Whiton . . . . . . . . . . . . . . . . .  294.296 Holder: See File, hol der. Sad .lroliholder. 
Cburn dasher. J. E. Finley . . . . . . . . . . . . . . . . . . . . . . . . .  294.024 Hook. See Back b8!Dd hook. Button hook. :Reln 
< " hurn motor. Evans & Fleldinll' . . . . . . . . . . . . . . . . . . . .  294.120 hook. Trellis hook. 
Churn motor. Nevel & Fi.her . . . . . . . . . . .  . .  . . . . . . . .  294.064 H op bo� shade. T. Prior . . . . . . . . . . . . . . . . . . . . . . . . . . . 294,882 
Cider pr.ess raqk. W. H. Ferguson . . . . . . . . . . . . . . . . . .  ' 294.023 Horse checking device. W. S. "'" H. Bentz . . . . . . . . . .  294,lB'l 
Cigar and match holder for tables. combined. o!;. Horse.boe. O. H. Merrill . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294.062 

. p. Walch . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  294.29H Hydrant. Race & Mathews (r) . . . .. . . .. . . . . . . . . . . . . .  10.452 
Cigarette machine. Burns &; Buckman . . . . . .  294.1l3. 294.114 Ice machine. G. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .i94.09S 
Clasp for fast.ening glove., etc.. G. E. Danforth . .  294.019 Inhaler for anlllsthetics. G. H. Hurd . . . . . . . . . . . . . . . .  294.047 
Clock. a larm . I. S. Goldman .. . . . . . . . . . . . . . . . . . . . . . . .  294.220 Interest. machine for computing. J. W. Rohinson 294.079 
Clock alarm apparatus. W. D. Smith . . . . . . . . . . . . . . . .  294 .338 Iron and .teel. apparatus for the manufactnre of 
C lock pendulums. electric device for .ynchroniz- ingot. J. F. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.002 

Ing. V. Himmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.l.S2 Iron and .teel rod., hardening and .traightening, 
Clock. secondary electric. V. Himmer . . . . . . . . . . . .  294.W1 J. H. Helm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294,130 
C l ock striking mechanism. G. B. Owen . . . . . . . . . . . . .  294.262 Joint. See Railway rail jOint. 
COck. automatic cylinder, Reed &; Loetzer . . . . . . . . .  294.334 Kiln. See Brick kiln. 
Collar, horse. M. S.-Fort . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.218 Lace fastener • •  hoe. H. H. V. Lilley . . . . . . . . . . . . . . . .  294.054 
Comb. W .  Crabb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.204 Lactometer. A. R. Leed .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.052 
Combination lock. C. Tregoning . . . . . . . . . . . . . . . . . . . .  294.290 Ladder. G. H. Cloyes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,199 
CompreSSing plastiC material. machine for. C. J .  LamP. double electric aro.· W. Hochhausen . . . . . . . .  294.042 

Ridenonr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294.2';4 Lamp. double electrlo ..ro. A. G. Waterhouse . . . . . .  294,299 
Copper salt. by the aid of electricity. making. J. Lamp. el ectric arc, W .  P.' Freeman . . . . . . . . . . . . . .  294,027 . 

K. Kessler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.051 Lamp. incandescent ehictrlc. W. Hochhau.en . . . .  294.044 
Corsets. apparatus forming and shaping. J. A. Lamps, hanger board fOJ; electriC. W. Hochhausen 294.045 

Hou.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.046 Lasting machine. E. F. Beal (r) . . . . .  . . . .. . . . . . . .  . . . .  10.454 
Cotton worm destroyer, .sprlnkler. etc . •  Lambert Latch. door. E. S. Morton . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,ll26 

&; Wiggins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . .  294,135 Leather stonlnl!' machIne. J. H. Hovey . . . . . . . . . . . . 294.820 
CouplIng. See C'ar conpling. Thill coupling. Leveling instrument. W. T. Com.tock . . . . . . . . . . . . . .  294,014 
Cryptographal table. J. L. Winnea . . . . . . . . . . . . . . . . .  294.175 Link welding dit'. A. McInnes . . . . . . . . . . . . . . . . . . . . . . . . 294.060 
Cultivator. I: A .  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294.091 Lock. See Bag lock. ChaIn lock: Combination 
Curry comb. H. C. Brill . .  . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  294.305 lock. 
Cut otrvalve gear. Hatch &; ):llesenberg . . . . . . . . . . . .  294.036 Locomotive. A. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294,252 
Cntter. See Beef cutter. Milling cutter. Pipe LocomotIve ash pan. C. F. Smith (r) . . . . .  ; . . . . . . . . . .  10.452 

cutter. Lubricator. See Automatic lubricator. Steam 
Cutter bead. H. S. Boynton . . . . . . . . . . . . . . . . . . . . . . . . . . 294.006 cylinder lubricator. 
Cutter head for wood working machines. S. Os- Lubricator. Germeyer "'" Durnin . . . . . . . . . . . . . .. . . . . . . .  294,315 

born . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.067 Lubricator. S. Reid . . . . . . . . . . . . . . . . . . . . .  ; . . . .  21».151 to 294.153 
CyIIn(ier engine. revolving. J. J . .B1a1r .. . . . . . . . . . . . .  294,304 Lubricator. J. C. Thayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,161 
Dental chair. E. P. Stiles . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,286 Malt drier. H. Herrmann . . . . . . . . . . . . . . . . . . . .  : . . . . . . . 294.232 
Deodorizing and disinfecting apparatns. G. Nobes 294,H27 Map case and holder, combined. J. Travis . . . : . . . . . .  294,162 
Detachable handle for glass and earthenware Map rack, folding. F. P. M ontgomery . . . . .  · . . . . . . . . . . 294.254 

. dlshe�, J •. B. Timberlake . . . . . . . .. . . . . . . . .. .. . . . ... . 294.239 Marker, land. MaCldox "'" Adam.on . . . . . . . . . . . . . . . . .  294,lSS 
Ditcher. tll e .  K. James . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,049 Measurlngtaok. W. E .• Barcns .. . : . . . . . . . . . . . . .. . . . .  294.181 
Door chllck. W. B. Dager . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,018 Medical compound. G. Taylor . . . . . . . . . . . . .  , . . . . . . . . . 294,288 
Dredge; hydraulic. J , ' H .  Anderson . . . . . . . . . . . .. . . . .  294,SOH Mill. See Roller mill. Saw mill. 
Dredgfng bucket, J. Menge . . . . . . . . . . . . . . . . . . . . . . . . .  294.250 MIllin g cutter. S.  Broadbent . . . . . . . . . . . . . . . . . . . . . . . . . 294.192 
Drier. See Grain drier. Malt drier. Ore drier. Mining machlne . . J.  H. McDonald . . . . . . . . . . . . . .. . . .  294.247 
Drill. See Expansible drill.  Ratchet drill. M itten. T. Munthe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294,06.Q 
Drop press. J.  A. Horton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.237. Mortise cl eaner. S. Van Auken . . . . . . .. . . . . . . . .  , . . .  � .  294,097 
Dust from air. method of and apparatus for sepa- Mosquito bar and canopy holder, D. C. Smlth.� • • • 294;008 

rating. J. M. McIntyre . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,243 Motor. See Churn motor. 
EccentriC. shifting. Payne "'" Williams . . . . . . . . . . . .  294.071 Mnslc leaf turner, J. M: wittman . . . . . . . . . . . . . . . . . . .  294.298 
Electric machine. dynamo. W. Hochhansen . . . . . . .  294 048 Nail .trlp. W. H. BrOck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294.111 
Electric machine. dynamo. E. Thomson.. . . . . . . .  . . .  294.094 011 can. C. R. Peaslee . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . .  294.072 
Electric machine regulator. dynamo. C. E. Ball . . . .  294.180 Oil cup. J. J . Fawcett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.022 
Electric machine regulator, dynamo. C. L. Buck- Oil CUP; H. L. Johnston . . . . .  . .  . . . . . . . . . . . . . . . . . .  294,1H4 

lugham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.307 Ore drier and separator. A. Senetr . . . . . . . . . . . . . . . . . . .  294.1Ji7 
El ectric machine regulator, dynamo. W. Rochhau- Ore separator, magnetiC Iron, C. Faber. . . . . . . .  . .  . . 294.021 

sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.033 to 294.040 ' OSCillating engine. J. O. Gilbert. � . . . . . . . . . . . . . . . . . . .  294,219 
Electric machine regulator. dynamo. A. G. Water- Padlock. A. F. Martens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.058 

h onse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.169 Pai l .  dinner. A. A. Foos . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.217 
Electric machines. automatic regulator .for dy- Pants or drawers, P. Gottheimer . . . . . . . . . . . . . . . . . . .  294,032 

namo, A. G. Waterhous . . . . . . . . . . . . . . . . . . . . . . . . .  294.170 Paper from rolls. device for holding and cnttlng, 
Electric machines. commntator for dynamo or . J ; H . Earl. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . .  294.812 

magneto, Rae & Realy. . . . . . . . . . . . . . . . . . . . . . . . . .  294.270 Paste for cleaning metals, H. Barlet . . . . . . . . . . . . .  293.998 
El ectric motors, automatic brake for. W. II och- Pen. fountain. E. Tyrrell . . . . . . . . . . . . . . . .  , . . . . . . .  294.H40 

hansen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . .  294.041 Pencil and analpgou. l!ortlcles. G. Hacker . . . . . . .. . . . 294.317 
Electri c power di.trlhntion system., E. Thomson 294.095 Photographer's retouching pOint. H. H. McEI-
ElectriC regulator motor. C. J.  Van Depoele . . .  . . . 294,165 hlney . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . .. . . . . . . ; .. . . .  294,059 
Electrical conductor. F. L. 'Pope . . . .  . . . . .  . . .  . .  . . .  . . .  294.148 Piano action .. B1ese "'" Zierold . d. -, . .  � . . . . , .. . .. .. , . .  �.001 
Electro magnetic machine. J. W. Nystrom. ' " . . .  294.066 Plano cover. upright. T. F. Kraemer (r) . . . . . . . . . . . .  10.450 
Elevator for bags. etc . •  A. Conrad. . . .  • . . . . . . .  , 294.015 Pipe. See Tuyere pipe. 
Embossing and backing wall decorating materials. Pipe connection. metallic steam. J. M. SWeeney . . 294,160 

machine for, W. S. Morton . . . . .  : . . . . . . . .  , . . . . .  294,257 Pipe cutter. W. L. Sweetland . . . . . . . . . . . . . . . . . . . . . .  294,339 
Emery wheels. deviee for saving the waste from. Planing machine. wood. E. Benjamin . . . .  . . . . • . • • •  294.001 

P" Mathes : . . . . . . . . . . . . . .. . . .. . . . . c . . . . . . . . . . . . . . . .  294.141 Planter, cbeck row corn. E. W. Quincy . . . . . . . . . . . . .  294.269 
Engine. ' See Cylinder engfne. OscUlating engine. Planters. combined drill and fertilIzer distributer 

Steam engfne. . for one horse, A. C. Evans • . . . . . . • • . . . . . • • • . • . . . .  �94.3W 
Eraser. slate. W·. M. Whiting . . . . . . . . . . .  :. : . . . . . . . . . .  294.295 PJierS; cutting. '1'. G. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.004 
E::qlltnslble drill, O. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.30 Plow. R. B. Sigafoos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294 281 
Eyelet. C. K. Pickles . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . .  294.265 Plow • . wbeel. E. F. O'Haver.. . . . . . . . .  . .  . . . . . . . . . . . .  294.261 
l<'ence, 'L. A. Baker .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.106 Pool triangle and box. H. W. Collender. . . .  . . . . . . .  294.200 
Fencing. machine for barbing metalliC. H. L. Ar- Powar. See Treadle power. 

nold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.105 Press • . See Drop press. Printing press. 
File. bill and letter. S.  H. Fish . . . . . . . . . . . . . . . . . . . . . .  294.214 Press'for pressing and stamping. Dennis & Coram 294.1111 File box. paper. F. W. Pratt . . . . . . . . . . . . . . . . . . . ; . . .  294.268 I Printing press. A. F. Hyde . . . . . . . . . . . . . . . . . . . . . . . .  29<1.048 
File h older. paper. A. C. Schooley . . . . . . . . . . .  . .  . . .  �94 .279 PuIJey; J .  B,. .. un . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.110 
Fi lter. Lewis & Woltr . . . . . . . . . . . . .  ; . . . . . . . . . . .  ; . . ; . . . .  294,244 Pump, J. W. Donglas . . . . . . . . . . .  , ;  . . . . . . . . . . . . . . . . . . .  : 294;210 
Filter, water. J.  Johnson . . . . . . . .. . . . . . . . . . : . . . . . . . . . . .  294.133 Rack. ' Bee Map rack. 

. . 

Finger rings. bracelets, etc .• lock for adlusting. F. Racket. R. Reach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.271 
J. Scbindler. . . .  . .  . . . . . . . .  ; . . . . . .  : . . . . . . . . . . . .  294,277 Rail jOints. method of and die for forming, F. 

Fire alarm and fire extlngniaher system'. electric, Lightfoot. . . . . . . . . . . . . . .  . . .  " ,  � . . . . . . . . . � . . , . . . .  294.05S 
C. E. Buell. . . . . . . . . . . . . .  ; . . . . . . . . . . . .  : . . . . . . . . . . . .  294.008 Rail straightening apparatus. L. Riohards . . . . . . . . .  294.Z73 

F�re escape; F. A. Bone ... . . .  ; . . .  ' .' ; " ' ; " ; "  ; . . . . . . . . .  294.109 1 Ra�lway crossings. aJarm sit!."al for,Deeds "", 'Blake 294.207 
Fire escape. W. Jen.en . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. 294.239 RaIlway gate and Signal. WIght "'"  Aldrich . . . . . . . . .  294,172 
Fire escape .  C. A. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.275 , Railway rail. F. Lightfoot . . . . . . . . .. . . . . . . . . . . . . . . . .  294,245 Fire escape ladder. folding. F. W. Hofele . . . . . . . . . .  294.819 I Railway rail jOint. F. C. Weir . . . . . . .  · . . ; . .  : . .  · . . . . .  · . . .  294.101 FIre extinguisher and alarm, C. E. BuelL . . . . . . . . .  294,SOH I Railway Signal .  B. Buys . . . . . . . . . . . . .  : . .  : . . . . .  ; . . . . .  294.11& 
Folding cbalr. J .  Hil i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �94,234 Railway signal .  O. Gassett . . . . . . .  ; . . . . .. . . . . . . . . . .  ; . 294.030 
Fork. See Hay fork. Railway signaling apparatus. W. N. Dawson: . . . . .  294,206 
Furnace. See Glass furnace. Smoke and gas con- Railway tie. T. Breen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.191 

sumlng furnace. Railway tie, metalliC. C. H. Van Orden. . . . .  . . .  . .  294,166 
Galvanic battery. O. C. D. Ross . . . . . . . . . . . . . . . . . . .  294.835 Railway traction rope. C. F. Findlay. . . . . . . . . . . . ' "  �94,213 
Gus. apparatus for prodncing and burning. L. D. Rams arranlred in series. hydraulic. L. Schutte ... . '294.085 york . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . .  294.301 Ratchet drill. J. E .  Sinclair . . . ; . . . . . . . . . . . . . . . . . . . . . .  294.282 
Gase.s and steam. apparatus for separating liquids I Reel. See Harvester reel. . 

from. Wood & Richmond . . . . . . . . . . . . . . . . . . . . . . . . 294.300 Refrigerating apparatus for cars, etc .• W. H. 
Gate. See Railway gate. Doughty . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . .. . . . . 294.209 
Gate. D. E. Robinson . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . 294,077 Regnlator. : See Automatio ·regulator. Electric '  
Generator. See Ste.am generator. machine regulator. 
Glass furnace. H. Gasmlre . . . . . . . . . . . . . . . . . . . . . . . . . .  294.122 Rein holder. N. C. Moody. . . . . .  . . . . . . . . . . . . . . . . . . .  294.325 
Governor or shifting eccentric, Payne & Williams 294.070 I Rein hOok. check. T. A. Crabtree . . . . . . . . . . . . . . . . . .  294.810 
Governor or shifting eccentric, steam. Payne & Revolver. IV. H. Bliss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.188 

Sha::�:����I��. ��������� .���. �.�����.�: . �: . .. ��: 294.189 1 � dl1tdi�tmtn1s. 
Shingle metalliC, Montross " We.t . . . . . . .  , . . . . . . . .  294,256 , ---------------------::-:--
Iilhould�rbrace sch o l ar's ' 1. Keller . . . .. . . . . . . . . . . . . . 294,323 In side Palre. each I n serti oll - - � "� cent. '!- line. 

. , ' . . ' ""' 099 Bacl< Palre, ellch 11I8erti01l - - - 61.00 a h n e .  
Sickle bar a n d  knife. L. Wallace . . . . .  . . . . . . . . . . . . . .  .... (Ab t I ht d t Il )  =- f.lI!I: 

1 S Rall . 1 ou e g  wor s p a ne. :.,.. � .  
s��a • ee way .IgIla ' . Engraving8 may head advqf'tiBements at the 8ame rate Smng machines. �pparatu. for preS�,ng or level- per line, l1y measurement. as the letter '[YI·es8. Advqf' • 

Ing yarn on weaver.' beams III warp. A .  tisements must be received a t  publication qtfice as early 
Hitchon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  294,295 as Tkl.lll'8day mIJ'I'1I,ing to appear in next i&me. 

Skate fastening. E. H. Barney. . . . . . . . . . . . . . . . . . . . . . .  294.182 
. 

Skate. roller. L. L. Ryerson . . . . . .. . . . . . . . . . . . . . . . . . . .  29i.082 
Slate mulller. scbool. J . Ridge . . . . . . . . . . . . . . . . . . . . .  294.154 
Sleigh runner. F. J. Larkin . . . . . . . . . . . . . . . . . . . . . . . . .  294 .136 
Smoke and gas consuming fnrnace. H. M .  Brady .. 294.007 
Snap. harness. J. A. Park . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.146 
Snow clearer for tracks. etc., L. ·Schulze . . . . . . . . . . . .  294.084 
Sock. lnmberman's. W. N. Eisendrath . . . . . . . . . . . . . .  294,020 
Solar rays, condensing. W. Calver . . . . . . . . . . . . . . . . . .  294.117 
Spindle. See Vehicle spindle. 
8pokeshave,A, E. Cbapman' . . . . . . . . . . . . . . . .  • . . . . .  294,197 
Spring. See Wagon bol.ter spring. 
Steam bOilers. producing circulation In. W. Craig. 294.118 
Steam cylinder lubricator. W. L. l'arker . . .. . . .  . . .  294.068 
Steam engine. J. E .  Guenther. . .  . .. . . . . . . . . . .  , . .  . . . 294,226 
Steam engine. F. E. Sickels  . . . . . . . .  : . . . . . . .  . . . . . . . . .  294.006 
Steam gages. electric alarm for, Carley "'" 

McKenna. . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  294,195 
Steam generating. apparatus, J. H. Dale . . . . . . . . . . .  294,119 
Steam generator, J. W. Upson . . . . . . . . . . . . . . . .  " . . . .  294.291 
Steel Ingots. apPJ>ratus for treating, G . • 1 . Snelus'. 294,28H 
Stirrup macblne, wooden, Cowles "'" Woolworth . . .  294.203 
Stoves. portable reservoir for, Fisher & Hassell. . ,  294.215 
Sugar from molasses, sirups, and the jnices of 

plants. extracting. C. Stetren . . . . . . . . . . . . . . . . . . . .  294.159 
Suspenders, Price & Anisz. . . . . . . . . . . . . . . . . . . . . . . .  294.074 
Switch stand. F. C. W eir . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.100 
Tank. See Measuring tank. 
Tap and reamer wrench. H. E. Woods . . . . . . . . . . . . .  294.104 
Telegraphio in.truments, circnit cl oser for. J .  

Neifing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294.259 

Tel ephone. acoustic. H. E. Huston . . . . . . . . . . . . . . . . .  29.,288 
Telephono Circuit. C. E. Scribner . . • . . . • • • . . . . . • . . . .  294.336 
Telephone support, G. A. Wilkins . . . . . . . . . . . . . . . . . . 294.2!l7 
Temperatures of distant rooms, apparatns for In-

dicating, IV. R. Coming . . . . . . . . . . . . . . . . . . . . . . . . .  294,201 
Thill coupling. N. R. Baker . . . . . . . . . . . . . .  " . . . . . . . . . . 294.107 
Tie. See Railway tie. 
Tile machine. W. J. Woolley . . . . . . . . . . . . . . . . . . . . . . . .  294,342 

. Tongs for pickle., fruits. etc . . S. Poole . . . . . . . . . . . .  294.147 
Tower. J. S. Adam. . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . 294.343 
Tower. skeleton in3n. J. S. Adams . . . . . . . . . . . . . . . . . .  294.344 
Toy. mechanical. W. S. Reed . . . . . . . . . . . . . . . . . . . . . . .  294,076 
Track or road bed. S.  Grillln . . . . . . . . . . . . . . . . . . . . . . .  294,126 
Tray. glass witter. A. H. Heisey . . . . . .  :. . . . . . . . .  : . . .  294.281 
Treadle power. G. A. Greene . . . . . . . . . . . . . . . . . . . . . . .  294.224 
Trellis hook, .r. Judd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.240 
Trnck. W. C. M avor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,142 
Truck car. J. E. Mason . . . . . . .  , . . . . . . . . . . . . . . . . . . ; . . .  294,140 
Truck. hllnd; J. L. Dowing . . . . . . . . . . . . . . . . . . _ . ... . . .  294,211 
Trnok,J. O. Niles . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . .  294,260 
Truss. E. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.3'1l 
Tug. ha1l1e. E. G. Latta . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.243 
Tuyere pipe. F. W. Gordon . .  • . . . . . . . . . . . . . . . . . . . .  294.1HS 
Valve. balanced rotary. R. H. Fletcher . . . . . . . . . . . .  294.216 

• .4.. FA. "Y' eft! CO •• 
. (Cinoinnp.ti, Ohio, U. S. A." lb:eJU8i�e Agents and Im])o:ters for th.e Unit.ed St.at.e., of the 

CE:LEJ3:5!.ATED 
P E R I N  BAN D  SAW BLA D ES, 

Warranted .. uperio .. to all othe .... e .. qualltu,jlln­tWa.. tl/Dif'O'rJDtt'll of temper, and general aur ... lII1:tty. One Pe,"i,n 8n."" ontwearR three ordinary saws. 

pa¥5 
eOVERINGFORBOILERS.PIPES � 

With 6t to !J4: Inch thickness it radiates less heat than 
an

lO��ll
e

�".?.1��� m'·t1i!tR 1l���e
�ement Covering 

known, I. very durable. absc\1utelY tire proof. and Is 
ea�g� �E�i8:; 

state by the pound. 

FOSS IL  M EAL TU BES 
for Cold Water and Refrigerator Pipes. 

FOSSI L M EAL C O M P O U N D  

FOSSIL MEAL CO. , 
48 Ced ar Street, 

New York.  
Reliable parties. desiring t o  take the A'geney for their 

respective territory, will apply In writing. giving refer­
ences. 

SOU1'HWARK FOUNDRY &. MUHINE (JOMPANY, 
,430 Waskinll'ton Avenue, Pltlladelphia. 

E n gi n ee rs &. M ach i n i sts, 
Blowing Engines and Hyd ranlic Machinery. 

Sole makers of the 
Porter-Allen A.utomatic (Jnt-otr Steam Engine. 

Valve, steam engine reversing. H. W. Robie . . . . . .  294.155 
Vehicle .pindle. C. E. Mnrray . . . . . . . . . . . . . . . . . . . . . . .  294,258 'I .!.  • 
Vehicle -spring. C. C. Bradley . . . . . . . . . . . . . . . . . . . . . . .  294.190 o .:::i -a 
Vehicle spring. S. D. Lance . . . . . . . . . . . . . . . . . . . . . . . .  294.242 

I 
":,,, � 

Vehicle, two wheeled. L. F. Castor . . . . . . . . . . . . . . . .  � .  294.009 [ gj iii J Vehicle Wh"H. F: L. P.-Ftsh . . .  ' :;;; :·::�:."'; :. :::·;�;';". �, A i ""  
Velocipede, A. M.  Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,178 il l!>  .II 
Ventilator. See Car ventilator. . I 0I :e  .. Vise. bench. M. G. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,137 I i8.6 .& 
Wagon bolster spring. B. G. Meinikhelm . . . . .. . . . . . 294.219 � .. 
Wagon tblmble .keln. A. J. BeacQ . . . . . . . . . . . . . . . . .  294.000 i � 
Wash board. A. White . .. . . . . . . . . . . . . . . . . . . . . . . . . 294.102 Ii: iiiiji!iii!iioj 
Wa���;;:��.���:.���.��� . .  ��� . . �������.���.��: 294,168 ���������������������� 
Water closet. E. Bande . . . . . . . . . . . . . . . . . . . . . . . . .  294,185 r 
Water raising apparatus, T. Arthur . . . . . . . . . . . . . . . .  293.997 
Weather strip, Potter &; Stone . . . . . . . . . . . . .. . . .  ; .. . . .  294.267 
Welding boilers. etc . • device for. S. Alley . . . . . . . . . .  294.179 
Wheat, etc . .  machine for trimming or smntting. 

W. Laubofr(r) . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.451 
Wheel. See CUr wheel.  Carriage wheel. Vehi-

cle. 
Window shade fixture. A. Schmackers . . . . . . . . . . . .  294.278 
Wood bundling machine. D. A. Greene . . . . . . . . . . . .  294.125 
Wrench. See Tap'and' reamer wrench. 

DESIGNS. 

Billiard table, A. Wagner .. . . . . . . . . . . . . . . . . . . . . . . . . . .  14,83i M-UN-S-O-N-B-R-OT-�-IE-RS . •  Calendar, C. S. Nathan . . . .  o . . . . . . . . . .  . . . . . . . . .  . . . .  14.819 _ ,'" ;':!�NUFACTURER�. 0' 
Card. back of a playing. E. R. Eavenson . . .  14,810 to 14 .816 ",;" , t",SlONES.M/LL 1114;-' U\. 
Cigar cutter case. L. C. Fairchild. . . . . . . .  . . . . . .  . .  . . .  14.817 ��'" ��----" 7flil'e Coat. l ady's. L. Tully . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . .  14,SSS 'l>"J AND MILL FURNISHINGS.  11,. 
Costume, child' •• C .  Shiels . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.824 UTICA N.V. U . S . A .  • 
Costume, girl's, C. SlIiels . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.662 _�==========::::::::�::::::::::::�====::: 
Costume. lady's, C.  O'Hara . . . . . . .... . . ; . . . . . . . . . . . . .  14,820 311:U&T :BE &Ox,, :J:> 
Costum e, lady's. S. J. Shiels . . . . . . . . . . . . . . . . . . 14.828. 14,829 To make room 
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,. . , . I ' SSO wood bed Eng ne at] e, t)U Inc es y !t. ee , us r .. Costnme. nnss s. S. J. ShIels
.
. . .  . . . . . . . . . . . . . . . . . . .  . . . .. paired at a cost double our selling price. One un.On 

C?stume. miss·s. !II. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.832 Br�s. �1�C�n!'i,�� �o
wi::, ,'1,��W�a�. 

nVor
a�f�: Dmner or tea set. Barlow &; Moses . . . . . . . . . . . . . . . . . . .  14.308 f::saddress GILBER1' �FG. CO . •  Bainbridge, N. Y. 

Dress, lady's, S. J. Shiels . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  loI,.827 I _.:.-___________________ _ 
Gem .ettlng. S. K, Merrill . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,818 1 FOR SILE Patents No.289.770 and 293,662 jnst I ... 
Lamp, W. J. Patterson . . . . . . . . . . .  � . . . . . . . . . .  , . . . . . . . . .  14.821 ' • snedb part or entire. reasolllible. by 
Skirt. lady's walking, S. J. Shiels . . . . . .  · . . . . . . . .  I4 .82S. 14.826 inventor. LAM A. GIl BS, Camden. New Jersey. 
Skirt. mlss's walking. S.  J.  Shiel .. . . . . . . . . . . . . . . . . . . . .  14.825 
Statue. A .  Z. Boda . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  14,809 
Toy, E. L. M orrl. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  14 .1135 
Wrap, child's, M. Turner . . . . . . . . . . . . . . . . . . . . . . . . . .  14.,881 

TRADE MARKS. 

��t ��g��g st��Plg�J!: FJ�: fill�wer:·�� � ClosetM. D e s k s, and Chests extant. � Also a line of .. Combination " Dial Locks W illiams . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  294.069 Roller. See Shade roller. 
Grading and dItching machine. road. Otterman "'" I Roller mill. N. W. Holt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,236 Anvils. P .  Wright & Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.008 Ver Genlu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.330 Rotary meter. B. Fitts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,026 Caps. cartrldge.,primer •• wads. and shel l s  for small 

~ 
" CH A MPION " Lod,., all B,.,.., and B""""" 
Handsome Finish. Durable and Secure. 

o 0 Sample Drawer Lock mailed on recelf,!] ot: 

o 0 for sam'1��urposes at $1.25 to $2.50 '!'etaa. 
MILLER LOCK CO., Phil adelphia. Ps 

Graln cleaning machine. Curtis & He l frich . . . . . . . .  294,205 . Rubber clothing. stay pre.s for, T. Hawley . . . . . . .  294.318 arms. Union Metallic Cartridge Company. . . . .  10.967 
Grain drier, M. A. Sntherland . . . . . . . . . . . . . . . . . . . . . . . . 294.237 Sad iron hol der. S. M. Carnes . . . " . . . . . . . . . . . . . . . . .  294,196 Cigars. C. Palacio & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,964 Groin sconrer and cleaner, R. H. G rllllths . . . . . . . . . .  294,225 Salt ceUar. S. C. Wllcox . . . . . . . . . . . . . . . . . .  . . . . . . . . .  294,341 Gl oves. E. Apfelbanm . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  10.958 
Grain sh ovele)". automatic. J. B. Pugh . . . . . . . . . . . . . .  294,333 Sash fastener, F. W. Otis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29£,829 G old leaf. S. Hickson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,961 
Gnn. bomb, P. Onnningham . . . . . . . . . . . . . . . . . . . . . . . . . .  294.01 7 . Saw. drag, G. Valentine . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,096 Jewelry. certain kind of. O. C. Devereux . . . . . . . . . . .  10.959 
Gun wa d. M. S. Alexander . . . . . . . . . . . . . . . . . . . . . . . . . .  294.177 , SiIw handle. M. E. Trne . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.164 Oranges and lemons. A. Minaldi . . .. . . . . . . . . . . . . . . . . . .  10.963 Huir crImper, M. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . .  294,8U9 Saw mill. circular. Gorrell &; MlI I er . . . . . . . . . . . . .  .. 294.221 Rat traps. E; P. I 'eacock . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,965 Halter. E. Barnard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.999 Saw mill feed mechanism. S. Dlck.on. . . . . . . . . .  . . .  294.208 Spectacles, eyeglasses. and optical goods. Snssfeld Halter weigbt. Roy &; Waldt . . . . . . . . . . . . . . . . . . . . . . .  294,081 Saw mill feed mechanism. T. J. Reamy . . . . . . . . . . .  294,272 Lorsch & Co . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . 10.966 II ame fastener. A. B. Conde . . . . . . . . . . . . . . . . . . . . . .  294,202 Sawmill refuse conveyor. W. J. Perkins . . . . . . . . . . 294,073 Watch movements. Math ey Brothers &; Mathez . . . . 10.962 

�-
..... F I R E  -AN D- V E R M I N'!-4-

P R O O F  
Sample and Circular Free by mall. 

u; S. MINERAL WOOL CO., 22 Courtlandt St., No Y. Hnndle. See Detachable handle. Saw swage, J. Mil l er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.251 Whisky. E. Block "'"  Sons . . . . . . .  . .  . . . . . . . . . . . . . . . . . .  1 0,960 Hangers to coats. etc ..  machine for attaching an d Screw stock and die. W. J. McCormack . . . .  . . . . . . .  294.143 ... .,. ....... .,. ... "'Ir'T ....-:"W � c:::::! _ ... setting metallic. Hatr &; Walbridge . . . . . . . . . . . . . .  294.033 Screw threads. machine for cntting. E. A. Sperry. 294.092 A pri nte.1 copy of the specification and drawing of 'I...I .L.,. ..a. "  � � � �  ........ 
Harmony. apparatns for use In studying. B. S. Screw, wood. S. M ontgomery . . . . . . . . . . . . . . . . . . . . . . . . 294.255 any patent In th e foregoing list. al .o of any patent a; ��v��e�I:;�7i:J�;J'd

a�e t�� 8:rl�s:!:ii 
M aitland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294.139 Seal, l ead and Wire. E . • 1.  Brooks . . . . . . . . . . . . . . . . . . . 294.193 i.sued .ince· 1866. will be furnished from this olllce for 25 � Huller in the world. � .  Harness, B. L. Bligh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,()()I; Seam for sheet metal vessels. F. A. Wal.h . . . . . . . .  294.167 cents. In ordering please state the .number and d.te z: H��.:'J'l:1 S��':ru

���:sifo�:���� ::t!'fs.
n�� .... Harrow. J. H. Christy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294,011 Seed hnli ing machin e. cotton, D. Kahnweiler . . . . . . 294.241 of the patent desired. and remit to Munn "'" Co" 261 hand for immediate delivery. ... . 

Harrow. rotary. D. W. Brown . . . . . . . . . . . . . . . . . . . . . .  294,112 Seeding machine. Norris & S pangler . . . . . . . . . . . . . . . .  294.828 Broadway. New York. We also furnish copies of patents � r Harrow tooth.  P. B. Viele . . . . . . . . . . . . . . . . . . . . . . . .  294.292 Seeding machine. A. Shatrer . . . . . . . .. . . . . . . .  : . . . . . . . 294.158 granted prior to 1866 ; but at increased cost. a. the I- 10 Barclay St., N. Y. City. 
Harvester re'll. W .  A . .  Wood .. . . . . . . . . . . . . . . . . . . . . . . 294.100 , Separator. See Ore separator. specificatIons. not being printed, must be copied by ----------------------
Hat ventilator. W. M. Protheroe . . . . . . . . . . . . . . . . . . .  294.149 ' Sewing machine attachroent for seWing buttons 1 hand. ROOFING Hats. etc., upparatus for paring the brims of .i l k  o n  fabriC., Hegeman & Thackrlth . . . . . . . . . . . . • • •  294,037 Can adian Patents m a y  n o w  b e  obtained by the 

. 
and felt, Marsh "'" Cree . . . . . . . . . . . .  . .  . . . . . . . . . .  294.246 Sewing machine needle tbreader.E. N. McPherron 294.061 inventors for any Of the hiventions n amed In the forse . 

Hatch cover. self-closIng. A. J. Ballard . . . . . . . . . . . . .  294.108 Sering machine optical attachment. J. watts . . . . .  294,171 , gOing list. at a cost of $40 each. For full instructlon-
Hay fork. Kanonse &i Miller ... . . . . . . . . . . . . . . . . . . . . . .  294,050 Sewing machi nes, llghtina. O. Healy . . . . " . . . . . . . . . .  294.128 1 address Munn a; Co • • 261 Broadway. Nell' York. Other Hinse. C. Eo IIan . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . .  294.085 Shade roll er, spring. Gravei &i·nates •• . · . . . . . . . . . . . . . 294,316 foreign patents may also be obtained. 
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STEPH E N S ' 
VISES. 

Wtth Steel Faced or !Solid Steel Jaws. are tile 
h und icl!it n.u d  m ost «:tfcct ive  in lI �e. 'rhey open 
fu ),t h e r , hold fi l'UH! I',  a.re h ml v -i c l' and IIl (n·.� d u rn­b l e than any other Vise. For .J c ,vc l c l'''' _ ln ach i n i � t s, 
llnd especially C)U]' and l . ucoll i o t i v e  U u i l dcl'S they 
are unequaled.  Specia,l Vise for "V u()d",vo l'l{ e l·�. 
ii'ifty per cent t i m e  and l : a b o t' sa-v.ed to the user. 

� u l d  by t h e  'j' l'adc. Send for circular. 

N AT H A N  S T E P H E N S ,  P rop. , 
4 1  Dey St reet, N ew Y o r k .  

�HE DINGEE & CONARD CO·:) 

ROS�ES 
W'J'SPN'I!SS�?�:;SW�. m6�rfR�EStfcf8J�� 
�o���(f���?�: .. mV;;�eC�Vls�� ft.rti ::;!.(�m�-' 
�r�gr����live���O��ef�:���!�cf,fot:��eJg���ffi�� 
5 splendid varieties. your choice, all labeled, for $ 1 ;  
1 2 for $ 2 ;  1 9 for S3; 2 6  for $4; 3 5 1'0r $ 5 ;  7 5  for 
'�e�lile��t{�����70p��e��tY!il?U'tt��e�,*���� 

110.0 Gr.!�.� OINCEE "'w�.?M:V��Ilf.Per c.� 1'a. 

BOOKW A I/rim 1<:NGINF.. 
Compact, Substantial . Econom­
ical, and easi ly mannged ; guar­
anteed to work well and give 
full power claimed . l1�ngine and 
Boiler complete. including Gov­
ernor. Pump, etc., itt the low 
¥

ri
I'io

oJS I'] I 'OWEIL " . $240 00 
4� " ., ' "  . •  , 280 00 6� " , . 355 00 
8% . . . , . .  , 440 00 
Ia1"" Put on cars at �pringfield .  O. 

JAMES LEFFEL & CO,.  
Spl'ingHeicL  Ohio, 

or 110 Liberty St., New ¥ol'k. 

SCIENTIFIC AMERICAN SUPPLE­
�:�J�cA�n�J:;�:� E��kc����1;a�f a\

h
rh�sC6EJ:;;; I6; 

10 cents. Also to be had of newsdealers in all parts of 
the country. 

N E RVO U S  t;) E B I LlTYq��kl��.! iRENeH HOSPITAL METHOD. New to America. 
CJlvlulc Uemcilllli Aa:ency. 1 60 Fuiton St . •  New York 

RUPTURE 

, KNOW THY 
A Great Medical Work on Manhood 
Exhausted Vitality, Nervous and Physical Debility, Pre· 
mature DecJine in man, Errors of youth. and the untold 
miseJ'ies resulting from ind idcretiol1 s or excp-sses. A book 
for every man, young, middle-aged, and old. It contains 
125 prescriptions fat" all acute and chronic disea.�e8, (:'Oach 
One of which is invaluable. So found by the author.whose �;W��i�h�Y01°�f �;i�'i:y�

S
i�ht�� a�������bg;:;;dJi nb����� 

tifn l I!-"'I'ench muslin,  embossed covers, full gilt ,  gU!\l'aD� 
teed to be a fiDel' work in every s.en se-mechanica], l i ter� 
���'n��� 1;�i�.SOOi,oonraih:t;:;�n��yw�rr£� ����J��dini�:�; 
insta.nce. Price only $1.00 by mail , postpa id.  nlustra� 
tive sample. 6 cents. Send now. Gold medal awa.rded 
the author by the N ational Medical A ssociation, to the 
officers of which he refers. 
an�h�� ���\ii1I�¥�� ��:'��1i�l 

t
¥r ��ynb����in�fr.��� 

dan Lancet, 
There is no member of SOCiety to whom this book will 

not he usef\11, whether youth, parent, guardian, in struct. 
or, or c]err yman.-Araonaut. 

Addre'f the Peabody Medical Institute, or Dr, W. H. 
Parker, �I O. 4 .Bu'lflnch Street. Boston, Mass., who mar 
be consu lted on all diseases requiring skill and ex

g
erl ... 

���eedc�h�n�i�r��b:Hn�ig:;s�t�e
s�;&;t� H  E A L �ve 

speCialty. Such treated successfully THYSELF without an Instance of failure. . 

�titutifi c Itutri·ttlu. 
Ao/l��E���H�ESTQ�!��J O U�N�9E��fM E�LO 

T E N S I L E S T I\E N G T H, 3 9 .2 9 2 LbS T O  T H E  S a. U A I\ E  I N C H  EL A ST I C IT Y  9.71 8 . r ol\  S A L E 'r O  
THE TI\ADE I N I N G OTS.THIS M ETAL CAN BE USED FOI\ANY AND ALL PUI\POSES ADo�m 402 WALNUT S' PHILAOELPH IAJ'I\ 

RUBBER BACK SQUARE PACKING .  
H E1S'!' J IS 'l' H E  \V UIt],l).  

For Pa c k i n g  t h e  P i s t o n  R o d s  a n d  V a l v e  Stems o f Steam E n g i n e s  a n d  P u m ps • 
.B represents that part of th e pack ing which. when in use. is in contact with the Piston Rod. 
A, the elastic back, which keeps the part B against the rod with sufficient pressure to be steam�tight, and yet 

creates but little friction. 
r:rbis Packing is made in lengths of about 20 feet, and of all sizes from � to 2 inches square. 

N E W YO R K  B E L  T I N e  &. P A C K I N C  C O . ;  
JOHN H .  CHEEVER, Treas. N os. 1 3  &, 1 5  P ark Row, o p p .  Asto r H o u se, N ew Yo rk. 

E �A��'''t�\l�()m�O-n't lUH11f\� 
�";���'�,:"'K. tJ\t.\t>..\..� E��EC,\f.\\..\..,{ �\J�'\�j\t.'U 

R1>-.\\.t\pfii!JS RG\.\.\�Q, �\\.\..� E"Q,\�E 'at.1>-.��Q,'2" CG�SN"'l:IIt� &.c 
-----

M A S SAC H U S ETTS C H A R I TA B L E  I The 

J
L Se ibe rt Cyl i nde r  O i l  Cup CO M EC H A N I C  A S S O C IAT I O N .  A I< . , 

Mnnu facturers of Oil  
F I F T E E N T H E X H I B I T I O N ,  1 884. 8 CII I'� for J ,�con.lO t ive, 
The MasMachusetts Charitab le  :;\ f echarnc ASSOCIatIOn IUnl.:ulc ;ul�l �ta t J Oll a l·Y 

announces tha.t Its Flfteenth ExhIbltJOll of the A rts, fhl!gl�l:i��'lJ.�ll ���S.«�l�?:� 
'ManufactU l es, InventIOns, and IndustrIes of ArneJ'lca l'atcll ts, '"i t h  �jgh t  Ii'Cf�d. 
WIll open early ID  Septem ber 188 1 and contl l 1ue for not F I TAKE NOrpICE. longer than ten weeks. £ The " Sight Feed " is owned 

The fi ne  permanent buiJding of the A ssociat ion , on I I exclUSIvely by this corupany. See 
Hunting-ton A venue, has been considerably improved ��1f:d �¥;,�� '

s
ci�c

e
;lt�l�u;r, Jrs: as t o  its 1ntcrnaJ d etails,  an d w m  t e  in full readtness trict of Massachusetts, Feb. 23, '82. 

for the receipt of goods one month before the day de· All partie., except those duly Ii· 
t.ermined upon for opening. ����s�dt]�� �:e�:n�L��fi�r��,��ig;�a�� 

Special prominence wHI be given to the exhibits dis- of Infri 'ng CURS as we sb 11 . 
O"OUSly

n
p

g
u','sue a I ,·'nf" ,' nNers

a
. Vlg-playing the greatest novelty an d progress in i nvention .... 

and production. 'J' h e  Sei bert Cyl inder Oil CII I' Co., 
No charge for space or power. Applica.tions for space i'i3 Ol ivel' SU'cct, Boston, IUuss. 

may be filed now, and they will be acted on in thp. order 
of receipt . Allotments will  be mude at u n  early day. 

C T l ARLE 5 R. McL I, A N ,  P.resident. 
Address appJ ications and other communications tn 

MASS. C H A it. MECHAN1C ASSOCIATION , 
P. O. Rox 2361 ,  BOSTO".  MASS. 

Telegraph and Electrical 
SUPPLIES , 

'Medical Batteries, Inventors' Models, Ex peri­
mental Work , and fi ne brass casti ngs. Seno for 
catalogue C • •  ;. JON.";S .. \:; U ItO. ( ;i nci .. taati, O. It ia important to us thaL )'OU mention this paper, 

HAIR RES'rORERS.-AN INTEHESTING 
account of  the several metal l i C  hall' d yes that are i.n use 
at the present day, with a description of t h eir composition 
their ' mod e of application, and their chemica.! action. 
g�;

t
�W�? �'ic�Clo';�l�is�C ��1t£� ]���I'�� l{�:�tfi!�� l'�'n� 

from all newsden. l ers. 

FLORIDA (; A 7. F. 'l' T E 1£ 1L Just issued. 
Description of cver� to.wn.bnsiness, 

grOwers and farmers �nb�sl���i.OO�ric�J$f.Clpal orange · 

C aSHING & APPLEYARD;J acksonville, Fla. 

TH E  COM PLETE H O M E. �����s b:,��tW� 
bool" New edition.-New bindings . - New i l l ustrations 
from new designs, Superbly gotten up. Same low price. 

Adapted to all classes. Sells at sigh t .  Agents doing big work. EXCELLENT TERMS. The handsomest prospectus ever issued. 
A PP'ly now. llRA DLEY,GAnnETSON & CO . .  66 North 4th St.,  
Pil i lade lphia . 1>0.. Also other grand IlI.!IV books and Bibles. 

ROO FI N e .  
�"or steep or fiat Toofs . Appl1ec1 by ordinary workmen 
at one�tllird the cost of tin . Cireu c.L1'l; and sam 1) es free. 
A gents W unt,ed . 'J1. N E W .  3:� .J ohn Street, New York , 

RELATION BETWEEN -ELECTRICITY 
and Light.-A lecture delivered at the London Institu­
tion by Dr. O. J .  Lodge, In whicb the autbor discusses 
carefully. and in an interesting manner. a few of the 
�1���;i�ft�d 

a�g
s
ti:�I��n6g�t�f� ei8 f�e S�����?lIi.I�etA;t��� 

RI
C

AN S UPP[;I':;l\I I�NT. No. �"' 5 .  Price 10 cents . '1'0 be 
had at this office and from aU newsdealers. The same 
number contains an article on some " Interesting Elec­
trical Researches." 

$5 to $9.0 per day at home. Samples worth $5 free. r.I A ddress STIXSO� & Co., Portland,Main e. 

PERFEC7' 
NEWSPAPER FILE 

MUNN & CO., 
Pnblillhers ScmN�IFIC AHERICAN, 

�1 2TH �  

� HDINDI.AlIH)> 
INDUSTRIAL 

Admission 26 Cents. 
Exhibitors from every State in the Union 

and Foreign C o u n t ries.  
No charge for !)pace o r steam power. 

Special arrang e m e n t s  made for transpor� 
tation of e x h i b i t s  and vis i tors. For full 
particu lars, address, J. F. WAI.'I'ON, Sec'y. 

Over 50 varieties manu­
factured by 

&. B. HOLMES, 
J l U I<'I<'A L O ,  N .  Y. 

'METAL WORKING 
MAO H IN ERY 

LAT E S T  I M P R O V E M E N TS .  

GOULD &; EBERI-IAR DT, 
:LV E"VV .A. :EI..:H:., :LV. J. 

EVERY USER OF nUCHINERY 
SHOULD LEARN 

How to USB LOOSB Pulleys, 
Useful information on this subject 

is given in our " Catalogue No. 55." 
oent free to any address. 

V.AN DUZEN & TIFT, CinCinnati , O .  

W,� N T E n  A C O M PETE NT F ()RE !�r A N for a ma­chJne sh<?p employing 75 men . manufacturing blast fu;-nace engmes and appurtenances and rolling mil l  rna· cbme�y. None need aPJ?ly except those who h ave had experlence and success In such a position. AppHcants must.state fu l J� �heit: expeJ'ience. 'ro a suitable Derson 
:t. �&'ii:g>b'k-;�fi����r::'b�f.'i2ed. Address WITHERO W 

SILKS Lt.rges' Varieties. Finest Grades, and a l l  brlghtcolon, 
for CRAIl PATCHWORK, in 60,. and $ l  package.. 

.Samples lOc. Boanoke Silk WOrks, Eas&WAlliogfOrdt Comr\ 

:J3 L.A..ST. 
IRON REVOLVERS ,  PERFECTLY BALANCEb, 

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

CON N ERSV I LLE ,  t N D. 
s. S, TOWNSEND, Gen. Agt , . " Cortland St. , 9 Dey St .• 
COOKE & CO . ,  Selling Agts . ,  22 Cortland Street 
J AS. BEGGS & CO., Selling Agts . 9 Dey Stl'eet: 

NE"VV Y<>:EI..:H:.. 
S E N D  FOR PR ICED C A T A LO G U E. 

PIPE COVERING. 

Fireproof Non-conducting CoveringE. for Steam Pipes 
I�oi l ers, alld ( I l l  hot surfaces. Made in sections thre, feet long. Easy to apply. A slJ clStos lll a I C]'i u l s­l·' i be)·, IH i l lboard l'acld ug, lid C c m c u t .  v- -

C H A L M E R S·S P E N C E  C O .  4 1 9·'121 E i g h th bt., :N ew Yorl •• 

A N D  E N G I N E  S H O P S  
F O R  S A L E  

A T  M 'I'. Y R T t N O N ,  O H IO. 
M achine. Foundry ,  B() i 1 er, Black�mith and Wood 

��gP:ia�:
t
��Ofi:

h FiJ����"�oio]�:tte�11 v�l���l�{;���in� 
first-class pJ a.nt ; capacity of 130 to 150 wOJ'kmen . Now 
running nnd i n  good order. I-t<l i l roa d tracks. wate,'-

�f
O
��!i ��(]i;;l�gOtb!�: g�c���;�, bel�r�/I���ti�o��leaPl less 

Parties wish i ng to move frO l l l  the Ea st,. or wishing to 
engage in th i s  line of business, W i l l  find this n. l'are op­portuni ty. Owners would retain one·thil'd 01' half  inter� 
est if des!red, or large portion of t h e  purchase money 
may remam on mortgage. N. W Hl'l'E S ] D ES. 

B A R N E S '  
P a t e n t  F o o t  a n d  
Steam Power M achi­
n ery. Complete out­
fits for Actual Work­
s b o p  B u s i n e s s .  
Lathes for 'Wood or 
Metal. Ci l'uular Saws, 
f:.Cl'OOI Saws, Formers. 

etc., etc. J\lachines on tl'ial if desil't��r�����'i�f���oc:t:� 
logue and Price Llst Free. W . 1? & .1 ( I l l  IS HA JU\ liS, 
No. 1 999 JUa i n  !S t . ,  Il .oc l.li . .. d, I I I .  

� li z �� cn �ci� . 

- SPR"'Y� � � � � ���..;;J ' M, FEED WATE ' " �� "' O"" #A z":(Z.�'n � � =rVl � +- � "'''� t:E .. �'T URI  F i:l � � « 61 ::l FOR STEAM B O I LERs o c.:> < ::I:  ;;; OJ U .s  1> rOREIGN PATENTS 
THE CENTR A I� PA CIFJ C R. R. FERRY. 
-Descri ption of the ferry boat recent ly constructed by 
the Ce-!ltra.l I 'uciflc Hai l l'oad Co., for service on Pablo 
Bay, WIth a genent] view of the ferry slip, and flve fi g· 
���c�10�v�n§/1��N;;�,��ali�n,��i��t�?nstfl���I.�7��T C��� 
3!JO. Price 10 cents. '1'0 be had at this office and 'from 
all newsdeu]ers. 

WITH ERB Y ,  RUUG & R I CH A  [tDSON . Manufactnrers 
o.f Patent \'.;�Od 'Vorking ) l ach1nel'Y of evel'Y d escri p­bon. Facll1tIes unsuI'passed. Shop formerly occu pied 
by R. Ball & Co . • Worcester. Mass. Send for Catalogue. 

ALL�� E: CASTINGS FROM SPECIAL "RN S 
� �i\ 0t ANO FIN E  GRAY IRON AL 0 ST EEL 

D nNE nNNING J� PA1T � S FIN I SH ING . NNIN _ J TtfOt.4�LEHIGH AVE, 8c AMERICAN ST. PHllA , G AND 

PAT E N T S .  
Jl1Ei>SRS. MUNN & co , ,  in eonncction w i t l l  t.he pub­

Jicat ion of the Ef :IENTIFIC MJ lm,lCAN, c.oll t i n u e  to ex­
amine I mprovements, and to act as �ol i citors of Pat ents 
for 1nvent ors. 

In this l ine of bllsines� they
·
1 Jave had thit'tY-fight 

years' experience, a11(l now have unequaled facilities for 
the preparation of Patent D ra w i ngs, Spec i fication", and 

the prosecution of Appl ications for l'aLents in the 
United states, Canada , and Fore ign Cou"tries. Messrs, 
M illin & Co, also attend 10 the preparation of Caveats ,  

Copyrights for Books. Labels) Reissues, A.ssignments, 

and Reports on Infringements ot' Patents, A J I  busine�. 

;ntrusted to I hcm i s  done with spec ial  car0 and prompt· 
ness, 011 very reason able terms. 

A pam p h l e t  sen t frec of charge, 011 app l ication ,  con, 

taining !u]] lnformation abont Paten t s and how to pro� 
cure them ; d i rec ti on s concern ing I.abels, Copyrigh ts, 

Desi gl ls ,  Pa t ents) Appeals , Reissues, Ir.fl'iIl,gemellts, As·  
.ignments,  Rejected Cases, H i n ts on 111 < Sale o f  Pa· 
tents, etc. 

We al �o send, free Q' ckar(Je, a Synopsis of Foreign 

Patent Laws, showing the cost and m ethod of secnring 
patcnts in an the pri n c i pal countri es of the "'orld,  

lU UNN &; CO., Solit'i tors of Patents, 
261 Broadway, New York. 

BRANCH OFFICE.-Corner of F and 7th Stceets. 
Washington, D. C. 

© 1884 SCIENTIFIC AMERICAN, INC
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I nside l·a �e ,  eueh i n Mc l't i oJ l  .. .. ..  7 :)  Cf'JUPI n l i n e. 
B ael, l'ullc,  e a c h  i l l SC l' l iol l .. .. ..  $ 1 . 0U a l i l l e .  

( A bout eight words to a, line.) 
JiJngmvings may head adve7'tisemen ts at the same mte 

per line, by meaSlt1'e7l1ent, as Ihe letter preSh . Adver­
tisements ",,,st be 1'eceived at publication qtfice as early 
as Th"rsday morning to appe(t1' in next iS8"e. 

Rider 's  New and Improved 
COMPRESSION 

Hot A ir P nmpin[ En[ill B 
Nc,v a n tI  Im pl'oved Designs. 

I N T E R C H A N C E A B L E  P LA N  
M A !Ir.- U F A CTU RED BY 

D E LA M AT E R  I R O N  W O R K S ,  
c .  H .  DELAi'lI A'l'ER & Co.,  ProprietoJ's, 

No. 16 U O lt'l' J . A N O'l' S'1'.,  NJ,W Y O RH., N. Y. 
A n d  4 0  D e a r b o r n  Street,

'
C h lCago , I I I .  

SO M E  m� T H E  DANGEROUS P R O PE R-
ties of Dust.-Bv F. A. Abel. C . Il . . I.' .KS.  A val llabl .. 
paper toy one  who has made a specia.l stucly of the sub­
j ect. GOn

.
lbustibi J i ty of dust .  Explosib i l ity of rap,id ly 

burning mixtures when confined. Ca.use of explosIOns 
in floul' mi l l s .  'rh e  important part played by coal dust 
in e.\:t,en(lin<r the effect of fire damp explosions. Power 01' coal dust to propaga.te flame anci carry it tu .a .d.iS-
��

l
���;_l l�;!I. 

a
�lt�lh[�dSe�����ir;;�ts

ol�tc��f ,;�'fl\��tbl�l�t!.. 
ing aust. Containeci in HCH:S'l' l  FIe A M lJ [t 1 C A :"I" S U P l ' L E­
M I-:N'l" Nos. :1 7 4- and :� 7 5 .  Price 10 cents eacll. '1'0 be 
had at this office a,nd from al l  newsdea.Iers. 

PROGRESS OF THE NICKEL MET A L-
iurgy.-Uy Wi l l iam P. Blake. Tile discovery of the m et.­al n ickel  tn a pure state . commercial l y  unknown until 
wi th i l l  a fl"w yea.r::; past. U se :.lf nickel for coin�. Nickel ����\Iiffilt �ii�t;��U�:l�f ?t{ 

n
����Ag!

'
�IA�l;.

he  
l�·����t¥��

t
�si 

sheet nickel .  Nickeled iron in  sheets and its appl ication .  
Contained in  S C 1 ],: N'.r [ },IO A l\[ l� H ICA N S U P P J� I':l\(Io: Yl"  No.  3U6. Price 10 cents. '1'0 be had at  tili s office a m i  from 
all newsdealers. 

F, B rown 's  Patent 
FRICTI O N  
CLUTCH.  

A S BES'I' ( J �  IUH'E I' A C J  .. JNG, 
A lS I I ES'I' O "';  \V I C K  l',\ C IU N G. 

A � n E�'l' ( ) �  F I , A '[1 l.'A V l{ I N G, 
A S B ES 'I' ( J "';  lS I !  l,A 'l' l I l N I � S .  

A ,..; n E "';'I' l I lS  GA "'; I{ WI' S .  � A lS U ElS'I' ( J "';  H I J l L I I I N G l' E L'1'. 
Made of strictly pure Asbestos. 

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

Sole � I anufacturers o f  H .  W. Johns' Genuine 
A "';  II  ES'I' ( J lS  I,H! I J I J) I' A I N 'l' ''';, U ( J I H" 

I' A I:�'i� ' Il�;�.:}��iGb.�;L;.�'itil� c �;,ll'E 
F J l t .; I' !t ( H I !o· t'(J A 'J' I N G lS, 

C E,lI E l'i 'I'lS, E'I' U .  
Des'criptive price l i sts  and sa.mpIes free .  

Irttutifi r !tutri cnu. 
JENKINS' PATENT VALVES, 

Gate, Globe, Angle, Check, and Saf�ty, 
ll'IANUF A.CTURED OF BEST STEAM METAL. 

A re the acknowledged standard of the world. Have been in  use since 1888, under all possible con­
diti

���II���id
e

jl�: 
·
"I V�{:�;�·cc that v n l vcs n re s'.nlnl.ccl " Jenki n s  Uros." 
>0 :;;, �N' :Hi:.XN' IS ESFl. C> s . .  

'1 1 .T o h n  8 1 "  Ci S "'k .  Send for Price List . IA." '9 K i lby Sll'Cet� Bost o n .  
Jamcs lloyd, Ph iladel phia. ,� (2) A G E N 'l'� : Pond Englneel' ing- Co,. St. Louis, Mo. 
Rees. Shouk & ()o. ,Plttsbu �- iJ. j,Welker & ltyan. r ... OuisviJ �.Ky. Marinette lI:on W 'k 's 90., Chic�go, Il l .  
Gibson & Clark,Cincinnat t;:: � 3 Walker & Son, DetrOit, .MICh. Brand & ReIChardt-.. Mmnea�ohs, �1inn. 
Chafer & Becker,Clevela v-. t::i & Cra.ig, Chicago, Ill. Engl ish Broth ers . Kansas City. Mo. 

Dunha m.  Carr; �� J......., Fr.a ncisco, Cal. Hendrie & llulthotf '\! 'f'g Co. ,  .Denver. Col .  
tS. �'O " B L A K r  ! � � A L L E N C E " R O C K  B R E A K E R  .. 

f""\ � Pnt c ll t ecl NOV CJl l bCl' l �, l S7 !t .  
For . l .  O...! � � n a d  making', Ba.l l asting of H a i I l 'oa d�.  Crushing O .·c,",., use of 1.1'01 1  14' n rnnce�, 
etc. H.a.l�_ ' )crseding our older style.ro: of Bl�lke Crusher on account of Its supenor st,,.ength? eJficl­
encl! and 8"1:/ , _ };U,;y. Adopted by important IUl i lwa.y and 'Mining Corporations, C ities, and T owns. 
b'irst Cla.ss M(!(.tals of Slt<pe-r-iority awarded by American l nstitute, 187!J and 1880. 

ll l,A li: ]<: C lt U S H E lt (' 0 . ,  Sole �lakel's, l'i e w  H a vell , Conn.  
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!"' i m p l c, S u b�tantjal ,  Sn.re, EconoJn i c lt l .  
Half horse power wi l l  pump 500 gal lons  o f  water 1 00  feet 

h igh pel' huur with 25 feet of gas. 
I'O W E R  J l E 'I' t; !t <lI l N J' "  U Y  ,\ C'l' U A " 'l' ElST. 

Call and see t hem, or for circulars and prices address 
THE CO N T I N E N TA L  GAS E N G I N E CO. ,  

N o .  �.! ; n  IHt I l A U WA Y , N E \V Y () Jt R  

OZOKERITE, OR EARTHW AX. -BY 
WilHam L. Lay. A paper on the deposits of earth wax 
in Europe and America., describing the Orig'in , compo­
sition, products, and application of this important mate­
rial Contained in SCI I': :\' Tn�IC A i\J  E U I CA :\  � U I > P L I-:l\l I': N 'l', 
No: IJ . ,  I. .  Price 10 cents. '1'0 be had at this  office and 

from all newsdeulers. 

C H E AP HOUSES.-PLANS OF SEVERAL 
showy houses which may be erected for from $3,500 to ��I�' ���[g
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AM I': lt l  CA :oo.' SUJ-> I ' L  Kl\H:::'II 'J', No. a�7. Price 10 cents. 1.'0 
be had at this office and from all newsdealer::!. 

Doub l e  Screw, Para l l e l ,  Leg V ises ,  
� I:.tde a n d  'V.A R R A  N'l'ED stronger than any other Vise 
by .KA to l., .K  A N V lL \V I I IU .. lS only,  'J'l' C l l lU l I ,  l'I. J .  

FUUNG GAS RETORT S ; T H E  HEAT-9 0  L O R  I N  ARC H I T E C T URE.-B Y rp
eIMgiti��';,1 sb��'ilr

e
�fe;;;,�r:.it�:..,dgr���l�����';;'i.r�� 

(- . eo�ge A ltch!so.n .  A lectl;ll'e on color Il� �pphed to the t,o the retorts of the Glasgow Corporation Gas Works. o llts�de of bUlld l llgs, treati!.lg of �he PO.�_ltl.un c,olor hO ldS I I l lustrated with three fIgures. (Jonta.ined tn SCI J..:N­to man, of the love l�ank lDd  h,lS fo t It I II n LiturC and 
T l ll' l e  AM I': l t l ( 'A N Su L' PLEM J.:NT. No. 4 0 1 . Price 10 art, and showing tha.t I t  hn.s �!lmost alwu.ys bee,n us�ct. t? cents. '1'0 be had at this office and frl)m a l l  ncws-

i.�!\�ncX I��:�(�(���
ty S��P�����ll����., ���lt�j�1� lIl' l�i��EI0 dealers. 

cents, '1'0 bc had at this ofHce and from all newsdealers. --_________ . __________ _ 
Su};I'AIW'S c.:u;mtAn;U 

$60 
Screw C utti ng  foot Lathe ,  
Foot iLnd Power Lathes, Dri l l  Pl'esses, 
Scrolls, Saw A ttachments ,Chucks, Man­
drels, 'l'wjst Drills, Dogs. CaJipers. etc. 
Send for catalogue of outfits for ama­
teurs 01' art.isans. Address 

H. I . . lS l I E I' A l t l l  J.:; u{). ,  
34.1 & 343 \Ve�t Front St . •  V i  I I c i l l l l Jt . I  i ,  O .  

Address J O H N  A .  ROE H l.lNG ' S  S O N S ,  Manufact ur­
ers, Trenton .  N. J _ , or 1 1 7 Liberty street, New York . 

W heels and Rope for conveying power l ong distances . 
Send for circu l a,r. 

EARLY Al\fEmUA N . LOCOMOTIVRS TR A IN RESrSTANCE.-A PAPE R OF ��l?d na1�h�a���;:;c�yc1���kkR�·1l��d�:I . 'i:��
e

B��t�
c
(rre�'��� ! va lue undo int.el'est tu railroad men , discussing.the resist­

Ohio: the South Carolina, and the  Delaware and Hudson ance�. Wh iCh, nnpcclc L,he  m?yt:me��t of a tralll of cars, 
( 'anal Com pan ies' road::!. The first locomotives brought �uch ',IS �I�.e. ,.LtmospheI e1 CUi  ,,:,es, gol a.d�s, _ and ftan,?c and 
to America. Peter Cooper's locomotive " Tom 'rhumb. " J�ou�n.<l I JJ l .. c�lOn .:r Cont�llleg !n SC l h :\ TI FI9 , 

A M E R I CA N  

'I'he �onth Carol ina road's " Best Friend 1 !  an d " \Vest SlU t J,�, M L �T, No. tJ-O�). 1 rIce ]O cents. 1 0 be had at 
Point." '1'he Mohawk and Hudson Railroad 's U De W itt thIS offlCe and from all newsdealers. 
C l inton." 'l'he Saratoga road ' s  " Davy Crockett." Bald­
win ' s  locomotives, I:{ogers' locomotives. Il lustrated 
A��R\�!�t�ue�l{��.�!����s�0.�f1i:in�ri�� l�g���:'};I'2 
be had at this ottice and from an newsdealers. 

X N" F  C> � DII: .A. T  x C> N" 
}-"or L : l!'crJil, or �lcllm "1I11 11)�. Van Duzen's Patent Steam Pump � No Packing or Oil .  l Is 

Requires � �g �;I�a�J�.s1tt�����nce. 5 !l�i!: 

1 0,000 S O L D .  
T o  work Cal' Siding-, ]'IOorimr, 
Ceiling. and Ship Lap. fro Mould 

Doon� , Sash ,  and 
B l i n d s . C o p e  
I-leads to match .  
Samuel J .  Shimer, 

Successor to 
S h i m c i' ... \>; U o . ,  

lU i l t o n ,  l'a. 
pump any kind of l iquid : ever 
no  moving parts j an bras' . can­
nul' get out of orderj fully T ted i 

hlln<l reds in dai ly use ; evel'y pllmlJ lIar- '
T HEORIES REG A RD I N G  POLAR AU-

I anteed i J.lot l ike  cheap Pumps JlUlde 
roras.-An intcrestinf' d iscussion of the various theories I Of,:,�cIe

r
s
on

f"" O',', 1 1  �<';7' izu
es 
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t
�" «(li . i JcJaClh)ac
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e
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s;'ft�go�"j tI I b t {' tl to explain the phe omenon o (  p .p P '" i 

th"e'
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a,.voc,: •. , jC'O
e
l'
lle."PIU,· s, es

ol,rCC"· )�' I IY those wh ich hIa've eX"J'tcd 100 to 20 (XX) gal lons pel' hour .  State Or what purpose '" ' � ... 
wanted a'nd �encl fO l' Catalogue of " Pumps. " the  most influence upon the stud y  of thb subject. Cos-

\' A i\:  n UZ E N  &; '1'111"1" Vi llei n lull i ,  O . I mic 'l'heories. Optical 'l'heorics. Magnetic �'heories , 
Electric Theories. Illustrated with 5 large engravings 
of remarkable aurorll! . Contai n ed in  S C I  KN'.r ill' I C  
A ?u: l nC A N  8UPI".,E: M II:N'r, No. a 'i :l .  Price 1 0  cents. 
'1'0 be had at this office and from al l  newsdealers. DR. WOELFERT'S NEW AERIAL SHIP. 

-Illustrated description of an entirely new form of 
balloon recently experimented with by Dr. \Voelfert 
near Berlin G ermany. Conta.ined in SCIF. ;.;' ·l'l1!' I C  A l\ I l': I.t-
1 0 :\ :"1"  S [ l PPL EJ\IEN'.r. No. llOO. Price 10 cents. '1'0 be 
had at this ollice aud from al l  n ewsdealers. 

THE COLOR MARKIN G S  OF DOME8TIC 
Animals.-By \Vm. H. Brewer. A record of many years' 
observ<ltiollS on the arrangement of color markings as 
t��c��stJ�;fffc�o��,,:�
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SCU:,N T Ill'JC A !\I I'� H ICAX ISU I ' P L J.; M I!: X 'l" No. a � 7 .  Price 
]0 cents. To be had at this office and Jrom all news­
dealers. 

S P EAK I N G  TELEPH O N ES .  
TIm AftJ EJO C,I N  B III .I .  TEI.EP IWN I,; <:mJ l'A NY, 

)Y. H. ]i'O J I RES, W. R. Dn.IV I(U, '1'B I';O.  N. VA IL, 
P-resident. 'llreaswrer. Gen. Manager. 

Alexander Graham Hel l ' s  patent of :Mareh 7. 1876, 
owned by th is  company, cuvers every j'orm of apparatus, 
including .Microphones or Carbon 'l'elephone�,  in whtch 
the voice of tbe speaker CHllses elecLric undu latiOns 
C01TeSI}Onding to the words Rpoken.  anct wh ich articu Ja. ����Sd�;��lr�ll��i�i����f 1��t���
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cuit on final h eari ng- in fL contC8ted case, and many in­
junctions and fiual decrees ha ve been obtained On them. 

This company also owns and controls all the other 
telephonic inventions of Bell, �dison, Berl iner, Gray, 
Blake .  Phelps, Wntson . and others. 
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can be procured directly or t.!D:owrh.. � U"uthQtizeg 
agents of the comnany. _ .. . . _ 

A l l  telephones obtained except t1'fJm T;rne company. or 
Its authorized licensees. are infl'ing-cments,  and the 
makers. sellers. and users will  be proceeded llgainst 

Information furnished upon ap!)lication. 
A ddress all communications to the  

A IU .K lt J C A  N 1\ 1<; . . . .  'l'E " J<: l' l I I I N J<: C I IIU l'A N Y. 
!J� n l i l l" St l'eCl� H U I';f (, o l J ,  IH luul.  
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$ titutific �Utttitau 
FOR l SS4. 

The DIost POll l lhl l' Sl'ie l i l i li c  I'a pel' I II the \Vol·ld. 

O n l y  $a.�o It Y e n )', i l l Chl tl i ll::  P O � U Rl:e. \Vee ldy. 
:J� N u mbel's n }' C U l'. 

'l' h l 8  \vl d e l y  ch'c u l n l cd and svlendidly tlIustrated 
pnper is publ ished weekly. Every number contains six­
teen pages of useful information, ond a large number ot 
original engravings of new invention s  and discoveries, 
represent.ing EUg'in( 'ering 'Yorks, Steam M achinery, 
New Invcntions, Novelties in MechaniCS, �Janufactures, 
Chemistry, ElectriCity,  '1'elegraphy.  Photography, Archi­
tecture. Agriculture, Horticulture, N atural History, etc. 

VV DII: • .A.. :E[ .A. ��XS, 
l'rovldencc, n. l.  (Pari.: St.),  Six millutes' walk 'Vest froID station. 

O l'igi nal a lHI ( J n l y  B u i lder of I.h e  All Books on Electricity c1/eap. School Electricity, N. Y. 

A l l  V l a ss e s  u f  H cn d c  .. 1'1 ftnd in the :SCIE:\" rIFIO 
A M F.RICA X a popular " esume of the  best scientifiC in ... 
formation of the da.Y i and it is t h e alm of the  publ ishers 
to present it ill an attractive form, a,yo i el ing as much as 
possib le abstruse terms. '1'0 every intel l igent mind, 
this  journal afrords a. constant supply of  instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

'J' c l 'lns o f  �I1 b�CI·hH .io J l .-One copy of the SCIEN­
'l' U'lC AM J<:ltICAN will  be sent for one year-52 numbers­
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of t h rc e t 1 0 1 hl l'8 f l u ci tlvCUlY 
CC l l ts  by the publishers j six months, $1.00 ; three 
months, $1.00. 

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 I,O'JQ H. P. W A T  C H .'1 A K E R S .  
:l e n d  fo r copy E n g i neer's a n d  Steam U s e r ' s  I ilefore buying see the � . .  , tcomb Lathe .md til e Web-

M a n u a l .  By J. W. H I l i ,  M . E .  P rice S 1 . 2 5 .  gtel' Foot Wheel.  made  by the  AMERICAN W ATCH 

H A HT FO R D  
STE A M  B O I L E R  

Inspection & Insurance 
C O M PA N Y .  

w, n ,  F RA N I\ L I N . V ,  l' res ' t. J .  m .  � L IJ ll N, P re s' t .  
J ,  B .  1' l ll lW It S e c ' y ,  

T h e " M O N I TO R . "  
A N E W'  J , I1" I' I N G  A N II N O N .  

Rest Boi ler li'eeder 
ill t.he w-orl d .  

Greatest Range 
yet olJtained_ Does 

'l'OOL CO" Waltham. ]\lass. ------

T H E  SOLAH ECLIPSE OF M A Y  6, 1 883 
- A n  abstract of the reports of Profs. Holden . Hastings, 
and others l'egal'( l ing the joul'ney to the CarOline Islands,  
and the phenomena of the  solar eclIpse as ubse�yed 1!y 
t hem on _'lay 0. An inter?sttng paper. Contamed I
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SCIE�'l'IFle A ill l·:ltLCA X S U P I->LF:l\1ENT,  Nos. Lj.U O .  ll U l . 
Price 10 cents each , 01' 20 cents for the two. '1'0 be bad 
at this otlice and fraIn all newsdealers. 

LIF'l' I N G  J N J IW'l'l l It. 
�. 

not Break under 
Sudden Changes of TilE 
Steam p�'essure. 

I .;\ l . !w P a l c l l t  

E J E C T O R S  

1I0LLAN J) LUllIUOA'J'On, v r s r ll l.E I l IWl' 
Is guaranteed to be 

1. A per fect immrance 
againat the cutting 01 
Valve-seats, Cylindt'r and 
Governor Vlllves 01  the 
engine. OIt 

Water Elevators, 
For Com'eylng 

Water and Liquid. w.or }»ntcl lt  U l l cr�, 1.11· i br l l.·ntor .... cl.c. 
N A T H A N  M A N U FACT U R I N C  C O M P A N Y ,  

Send for CAtalog"Ue. 9 2  &. 94 L i berty S t . ,  N ew York. 

2. It wi l l  plIy for itself  in sixmollths, in  the sav ing 
of oil,  coal, !lud packing. 

3.  It wi II iusure more 
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two strokes rer minute, 
thus Increaling the �wer 

of U1eengiDe. M'f'd by Holland " Thompson, 211 River St., Troy, :N ,Y. 

6c���,,�:!.;�C!;m��"� giving full description of these rna· 
cbines. sent for 3 cent stamp. 

'J' I I E l ' I Il'E Ill' F'G C I I . ,  
5!)j Washington St. , Boston, �1a.ss. 

[:'1116)[" �lD)II'Ii''lM�TIlE AND C LAY RETORTS ALL SHAPES 
J nIj1.l1!;" �fi'l�rl'. :::: BORGNER & O'BRIEN .::::: 

23 !!.!! S T .  All VE R A C E .  P H I LAD E LP H I A  

ROUND SHOULDE RS,  OR AN'I'ER O - P O S ·  
t.eriur Curvature of  the Spine ,-Dy Vilas .  W, Rti l lman, M .  
S . ,  M .D. A n  inquiry into  thc  anatomical nnd pllysiolOg­
ieal charactcristICs of roun d  shoulders, w ith directtons  
us to how the deformity should be tl'el1ted bv mechanical 
and physical means. Illustrated with :! figures.  Con­
ttl-ined in SCH: X T I ]i' 1 O  A �n: B I ( 'A :\, SUP I 'T ,I!:M E :HT, No. '� 03. Price 10 cents. '1'0 be ha(l at this oftlce and from 
all newsdealers. 

STEAM PUMPS 

C l ll h s.- O n c  extnt C O Il}' of t h e  SC ] E � 'l' 1 )j' I O  AMI!:RI­

CA N will be supplied gratis jor eVe'l�lJ club oj jive s'l.tbscribers 

at $3.20 each i u.dcUtional copies at same proportionate 
ra.te. 

One copy of the S(, I EN'l'I FIC A .\ I I·;UICA � and One copy 
of the SCI1!; :\ TU'TC A M E RICAN S U l 'PLE il l  J<;N'L '  will be sent 
for One year, postnge prepa.i d ,  to any subscriber in the 
United States 01' Cnnada, on receipt of seven dolla?'s by 
the publishers. 

'l'he safest way to remit i s  by Postnl Order. Draft, or 
Express. 1\:l oney carefully placed inside of envelopes, 
securely sealed, Rnd correctly addressed , seldom goes 
llstray, but is at the sender's  r isk .  A d d ress aU letters 
and make al1 orders, drafts, etc., payable to 

&; co . •  
26 1 B ro a d w a y ,  N e w  Y o r k .  

'1'0 .FoJ'ci gn !-iu lH!lc l'ibc l's.-Under t h e  facilities of 
the Postal Unioll, the S C I E l'\ TJFIC Ai'l Jo:U I OA N  is now sent 
by post dircct from New YOrk, with regularity, to sub­
scribers in Grea.t Britai n . I ndia. Australia, and all other 
British colonies i to France, A nstl'ii.t, nclgium, Germ any, 
Itussia, and al l  other European States i Japan, Brazil, 
1\'1 exico, and all States of Central and South America .. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold ,  for SC I E :\" l'nnC A M I(RICA � ,  one year ; $9, gold9 
for both SCU:NTU'IC Al\I ICRICAN and S U P PLE1I E N T  for 

O r.  cv e�'Y �lcscl'i pt. i�n nnd for e�c .. y PII 1'I) O !;'i C . 1 one year. This  includes postnge, which we pay. Remit Boller F ecdmg and FIre Pumps a RpecH\,lty . . Pumpmg by postal order or draft to order of !!i ��t�;\:i�h��t �h
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�?tniisPg� M UNN & CO. ,  :..!61 Broadway, New York. 

traps. Combined Pumps and Boil-
ers for Railway Watel' Stations. PRINTING INKS � Adopted by twenty-four leadmg - . '. R. R. lines. • - SMITH, VAILE & CO.,  'fHE " Scientific American " is printed with CRAS. 
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