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Almost the first thing that strikes the scientific economist, 
when gazing upward in admiration at one or other of the 
numerous electric lights now being �troduced in our streets, 
is tbe extremely small percentage of tbe l i ght really utilized 
for achieving the purpose intended, viz., the effective light· 
ing of the streets and thoroughfares. Somewhat more thau 
one-half of the light emitted is tot ally lost, a fact scurcely 
requisite to be pointed out to any one acquainted with the 
rudiments of optical science, f,eeing that all light that passes 
upward into space rather than in the direction ·  into which it 
is required must, for that requirement, be assumed to have 
no exi8tence. The fifty per cent passing up ward and out-
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The value of reflectors for projecting light in any required 
path is wpll reco/inized by all, but the proper application of 
the principles of reflect ion and diffusi on appears in a large 
m easure to  be lost sight of. Divested of the reflectors or 
refractors to which they owe their efficiency, of what value 
would be the lamp in the ligh thouse, at the pier-head, or 
affixed to that of the railway locomotive? 

A parabolic reflector is that which utilizes to the greatest 
extent the light emanating from any lamp; but owing to the 
very perfection of this form it is quite unserviceable in aid­
ing street illumination , the conditions of which «emand 
something entirely different from those subserved hy that per­
fect reflector. What is wanted is radiation rather than re­
flection in the optical sense of the tenu. A reflector is a pol­
ished surface, any one part of wh ich reflects light from a 
radiant according to the law of the angle of incidence being 
equal to that of reflection; a radiator, on the contrary, 
possesses a surface from which is emitted in every direction 
the light that falls upon it. A silvered glass or polished me­
tallic surface represents the former ; a type of the latter 
being a sheet of white cardboard, a surface of  porcelain, or 
of silver deposited upon ground glass. Un silvered ground 
gla8s, translucent porcelain, or  even a sheet of tissue paper, 
placed in front of a light, also act as radiators. 

'What is required to render perfect our system of street 
illumination by electric lamps is that all t.he light which is now 
lost by passing upward shall, by means of a bright radiating 
surface of a tolerably large area, be arrested and projected 
downward in the direction where it is really required. Di· 
mension in the radiator is of importance, inasmuch as thi s  
forms a condition o f  softness and diffusivenesR o f  t h e  light. 
From several experiments which have heen tried on a small 
scale, it is believed that a valuable means for utilizing in 
the most efficient manner the light from the electric lamp is 
to ha ve erected over and at no great distance from it a nearly 
flat circnlar plate of coarsely ground glass coated with silver, 
according to the manner recently described in the SCIEN­
TIFIC AMERICAN. The groun d  surface should be farthest 
from the light, and th e deposit of silver protected first by a 
coatin g of varnish an d at terward by a casing of thin metal. 
This insures the reflecting snrface against becoming im­
paired by atmospheric or other deleterious influences. But 
it is also an essential part of this radiating" reflector" that 
it be surrounded by a deep edge, also of silvered glass, bev­
eled outward in such a degree as to prevent any rays frl)m 
passing out in a horizontal direction (that is, if the electric 
lamp be erected high overhead), ·but so as to arrest and dif­
fuse them downward, which, by a proper selection of the 
angle at which the bevel is given to the edge, can he done so 
as to cause the greatest benefit to be received by those parts 
at a distance a way from the lamp. 

For the Week endinll: February 5. 1 881. 
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In such cases where it is desirable to hide the light itself 
from the eye this may be done in the best man ner by the in· 
terposition of a plate of ground glass, which, of all (Jther 
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two and three inches,could not be discovered to have emitted 
any smell during several months, after which time an exam­
ination showed that noth ing of the animal remained but the 
boues and a small portion of the skin. To the large excess 
of oxygen over the nitrogen in the atmosphere, which, ac­
cording to the above table, was absorbed by the charcoal, 
and which thus rendered harmless the noxious vapors given 
off by the cltrcass as they were being absorbed, is doubtless 
o wing the fact above stated and the further fact of the char· 
coal never becoming saturated. 

A reader of the SCIENTIFIC AMERICAN who has been try­
ing certain experiments on the value of charcoal as a con­
venient means of storing- oxygen ,  reports favorably as to the 
results. In a box or case containi n g  one cubic foot of char­
coal,may be stored, without mechanical compression, a little 
over nine cubic feet of oxygen, representing a mechanical 
pressure of a hundred and twenty-six pounds on the square 
inch. From the store thus preserved the oxygen can be 
drawn by a small hand pump. 

From the fact of the charcoal absorbing oxygen in so 
much greater proportion than nitrogen, we have here a 

means of utilizing its discriminative powers uf selection in 
obtaining unlimited supplies of oxygen from the atmo­
sphere, which contains nitrogen five times in excess of its 
oxygen, or twenty per cent; whereas by the �eparating or 
selective powers of the charcoal the mixed gases capable of 
being extracted from it contain over sixty per cent of oxy­
gen. It only suffices to w ithdraw thi s now higbly oxygen­
ized air into allother vessel of charcoal, by the further ex­
posure to which the proportion of oxygen will be increa8ed 
to a still greater extent. This indicates a most feasible 
means by which atmospheric air can be decomposed in such 
a way as to provide a cheap supply of oxygen. 

One cannot readily recognize the fact, which is neverthe­
less true, that the condensing power of charcoal as applied 
to ammonia is equal to what would be obtained by subject­
ing this gas to a pressure of nearly one thousand two hun­
dred and sixt.y pounds on the square inch. 

ELECTRIC SIGNALS FOR THE NEW YORK ELEVATED 

RAILWAYS. 

A series of utterly inexcusable accidents have occurred on 
the elevated railways of this city, for which reasonable men 
will, we think, hold the companies responsible. It is easy 
to make a show of shifting this responsi1:Jility upon em­
ployes; but, so long as the companies persist in running 
these roads without providing electric signals, and all the 
other safety appliances used on our railroads, the recurrence 
of collisions, derailment at misplaced switches, etc., may 
certainly IJe expected. 

The neglect to pruvide electric signals is all the more cul­
pable when the com�aratively small outlay required to sup· 
ply them is considered. 

The theory that accidents can he avoided on a double­
track road when trains on the same track run all in one di­
rection, has been over and again disproved by facts, and 
though the list of accidents has, as yet, resulted in little loss 
of life and small personal injury, this has been due rather to 
a fortunate concurrence of circumstances than to anything 
else. 

Steps should be taken to compel the companies to provide 
every known means for securing the satety of tbe many 
thousands of people who daily trust their lives npon th e 
elevated railways. The holders of these mon opolies �hould 
be made to feel the full weight of public opinion t i ll they 
yield to all reasonable demands for the public safety. 

Suitable legislation, which we do not believe they couln 
successfully obstruct or defeat. should be at once begun to 
compel w hat they do not seem disposed tu vol untarily per· 
form. ....... 

GAS IN STEEL AND GLASS MAKING. 

A few years ago every maker of crucible steel in the city 
of Pittsburg- sur rounded his frail pots of clay and pl u m bag� 
with coke, the direct heat from this fuel melting the metal. 
To·day finds every one of these furn aces discarded, and the 
regenerative Siemens gas furnace has supplanted the coke 
burning ones. As a consequence, instead of t wo heats, five 
or even six heats are obtained from each crucible, while the 
saving in fuel is a notable item. The gas producing fnrnace 
is fed with a grade of bitu minous coal which in many cases 
can be had for the hanling. Such in brief is an outline of 
the results attained in the use of gas in steel making. 

Very recently a glass manufactnrer of Pittsburg has, with 
remarkable snccess, adopted gaB as a fuel in the converting 
of a "batch " of ingredients into molten glass, and his little 
fnrnace is an object of the deepest interest to the glass mak­
ers of Pittsburg and elsewhere. 'fhe glass melting furnace 
of the present is in principle that of the furnace of a century 
ngo, a towering mass of refract.ory brick, holding at its base 
a collection of costly and fragile "  pots," cont.aining usually 
2,000 pounds of molten glass each, these pots being exposed 
to the direct heat of bnrn ing coal beneath. The extreme 
tenderness of these pots, their liability to deposit their costly 
conten ts into the ash pit, their first cost, about $50, and the 
care necessary in preserving them from budden lowering- of 
temperature are a few only of the objections that have always 
existed in the orthodox form of fnrnace. In tbe best of 
these a pound of melted glass produced for a pound of coal 
burned is considered extremely good results and the firRt 
cost of such a furnace is $6,000. On the other hand, the 
new gas burning furnace costs $500, and in it every day there 
is melted a 6,000 pound batch with 1,000 pounds of "nut" 
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rated in the films: and as these in turn radiate such light, coal in 12 hours .after lighting the fires, against 24 to 36 it follows that they will complete the imperfect exposure hours in the old furnace. set up in the bromide by the direct action of tbe light. The new or" open tank" glass furnace is built of fire- Tbis reasoning has been found correct, and the result at brick, and is of the subjoined modest proportions. The present stands that plate� have been prepared havmg sucb ., tank," bolding 6,000 pounds of glass, is 7 by 5 by 2 feet. exceeding sensitiveness as to be well impressed by wbat Mr. Across one end of tbis space, and separated from it by a fire Henderson designates "the flash of a match." wall is tbe furnace or fire box. This is simply a fireplace, 

30 i�ches square, furnished wth grate bars, and not differ- Phosphorescent sulpbides may easily be prepared by heat-. . . ing the carbonate of lime, of barytes, of strontia, or other 109 In appearance from ,the or�mary fUl'llace under a stea� carbonate found most suitable, in a covere(] crucible with boiler, To this fire box IS led all' from a rotary bl?wer. ThiS half its weight of sulphur. After an bour's exposure to finds i.tR way to the grate bars. and throu�h fI�es In the s�r- heat the preparation is complete and pbosphori are ob­rounding waIL In tbe �atter mstance t�IS aIr bec?mes In- tained whicb, upon being briefly exposed to light and then tensely hot before escapmg through s�ltable openm�s and I withdrawn into a dark room, will be seen to glow brightly, mingling with the products �f the burnmg �oal. So mmgled, the color of the light emitted depending upon the nature air smoke and gases blend III a flame of Illtense heat, and f th b t . . II elected ' , 
. 0 e car ona e ongma y � . following tbe draught pour over the fire wall and dow� upon This application of a well recognized fact in phospho-thc tank, converting the" batch" into molten glass III tbe rescence is so novel, and calculated to be of so milch use, time stated. It sbould be added tbat the. old style furnace, tbat we bave no doubt its progress toward development witb its great mass of brickwork, reqUires two weeks of '11 b ' d I ' . 

d th k' ll d WI e rapl . continuous firing to makc ready for me tmg, all at s 1 e I ------4_ ... ' ...... _ .. _----
labor, "teasing," is necessary to properly preserve the pots A DESCRIPTION OF CAUCASIAN l'ETBOLEUM. 
from undue heat or cold. I It has been known for years, if not for centuries, tbat com. 

The new furnace is the invention of MI'. Thomas Atter- bustible gases escaped from tbe earth at Baku, in the Cau­
bury, of Pittsburg, and an inspection of the operation of tbe casus, yet no one seems to bave suspected that Baku was gas furnace warrants the supposition that the days of tbe destined to become as famous for its oil springs as our own old style and time honored furnace are numbered. Pennsylvania, Recently, however, the production of Cau-

4 I • I • cas ian petroleum has been such as to interfere with the sale 
TREES IN CITIES, of American petroleum in Russia. Two of the foremost 

An interesting paper has been recently read by Dr. chemists of St. Petersburg, Messrs. Beilstein and Kurbatow, 
Pbene at Edinburgh 011 tbe benefits to .be derived from plant- bave subjected this oil to a critical examination, which is 
ing trees in cities. Among the beneficial results to be at- given in full in the Berichte of the German Ohemical 
tained are, he stated, the relief to the optic nerve through. Society. 
tbe eye resting on objects of a green color. Just that wllich I The peculiarity of tbis petroleum from Baku consists of 
is effected by the use of green 01' blue glasses in strengthen- i its bigh specific gravity as compared with American petro­
in'" and sustaining tbe power of sight, is attained, or, at any, leum of the same boiling point. For a long time this 
ra�e, milch aided, by tile presence of green in nature; and in I fact caused the consumers to be mistrustful of their own oil. 
streets tbe only method to procure this result is by planting Wilm and Biel, however, proved tbat the Russian oil gave 
trees, It was pointed out by the author that wherever op- ten per cent more ligbt tban the American, and Bie! also porlunity exists nature provides green and blue (tbe latter found that tbe illuminating oil even of this high gravitY'Yas being the same color minus the presence of yellow), aud , drawn up the wick to the flame more easily than the Ameri­that as the absence of color prnduces snow blindness, and I can oil. Since that time the public prejudice has disap­in tropical calms, wbere tbe ocean presents ouly a wbite re- peared, and tbe importation of American oil into Russia has flected light from a uniform glassy surface, reduced opti- as good as ceased entirely. Tbe bigh gravity of Caucasiau cal power soon follows a bng continuance of the absence of oils is taken advantage of by the manufacturers of lubricat­blue color, which becomes immediately apparent on motion ing oil. and at present a lubricator with a gravity of 0'940 is of tbe waves. made without adding any solid substance, which has already 

So in the streets, to the occupants of bouses having a . found extensive lise in Europe. 
northern aspect, the glare of the reflected ligbt is injurious; I Tile oils examined by Beil�tein and Kurbatow was the but the cffect would be much modified by the coolness to first distillate obtained by a careful distillation of crude oil. the eye prnduced by the green of trees, In ancient surgery, I Although they submitted it to fractional distillation nine persons having weak or declining sigbt were advised to look times with tbe aid of Glinsky's dephlegmator, they did not at the emerald, In the old style of building, the streets' 

succeed in obtaining any products with constant boiling being narrow, were both cooler, from the sun not being ! points, That wbich boiled below 1760 Fab. bad a specific able to penetrate them with direct rays, and less subject to: gravity of 0'717, While American petroleum of like boiling noxious exhalations from the scouring and purifying effects I point had a specific gravity of only 0'669. The portion dis­of the searching air to which tbe narrow streets were sub-! tilling over between 2000 and 2120 had a density of 0'748, ject, so tbat while there was no spaee for trees there was I the American of 0 '699. At first they were inclined to also less necessity, Wide streets. on the contrary, are �otter, I attribute �his. to the admixture of hydrocarbons of the aro­and require the shade of trees to cool them; and, as 1U the matic senes like benzol, C.H.; toluol, C,He, etc. On sbak. cllse of London whieh had so far done without trees in its' inO' it with fuming sulphuric acid they were unable to streets, it was �ointed out that not only are modern streets ! de�ect a trace of any aromatic hydrocarbon. An ultimate compulsorily wide, but tbat the enormous increase in me- analysis of that boiling about 1850 corresponded nearly with tropnlitan buildings render every sanitary question one of the formula C,H,., while the American oil of 2050 to 2120 is importance; and the chemical properties of trees as shown nearly C,Il,., sbowing tbat the Caucasian petroleum is poorer by experiment give them an important standing, irrespective in hydrogen than tile American. Yet it does not consist (If ornament or the pleasure they produce, Some of Dr, I of bomologues of ethyl en (O.Il.), because bromine did not act Phene's experiments on this subject have extended o\'er a , upon it until beated, when hydrobromic acid was copiously period of tbirty years, and he it was wbo first tried the, evolved, showing that substitution had not taken place. A planting of trees in the streets of London, Since tbe reading, farther study of these products convinced these investigators of a former paper by him at Manchester, wherein the im- . that they were dealing with tbe hydrogen addition products portance of the subject was pointed out, a number of streets I of aromatic bydrocarbons, such as hexahydrobenzol C.Il,., in wealthy localities have been planted, and even Trafalgar! hexahydrotoluol C,Il,.. The graphic formula of the former Square, in tbe heart of the metropolis. I is given below: 
••••• 

SINGULAR DISCOVERY IN CONNECTION WITH 
PHOSPHORESCENOE. 

BENZOL. 
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liquid to be examined is placed in a vessel, the sides of wbich 
arc composed of quartz, which is one of the few purely 
transparent substances. If one part, by weight, of the col­
oring matter known as anthracene is mixed with fifty million 
times its weight of alcohol tbe presence of the color may be 
detected by a gelatine plate photograph taken as above, 
which will show the characteristic bands of the absorbed 
rays pertaining to anthracene. 

.. I ••• 
ELECTRO-METALLURGY. 

SILVER DEPOSITS. 

For electro-silver plating the double salt of silver and po­
tassium cyanide is almost universally employed. Tbe baths 
are used either hot or cold. The latter method is generally 
adopted for articles which require great solidity. The hot 
process is used for small articles, and is preferable for steel, 
iron, zinc, lead, and tin, which have been previously electro­
coppered. The bot batbs are generally kept in enameled 
cast iron kettles and the articles are either suspended or . . moved constantly about in them. A somewbat energetIc 
current is needed, especially when the articles are moved 
about in order to operate rapidly. A gray or black deposit 
indicates too strong a current, and when the surface becomes 
covered with bubbles of gas the same thing is indicated. 
The anodes are plates of silver or beavy silver foil. The 
wooden tanks for the cold baths are similar to those used in 
plating with copper and nickel, but should be very 
thoroughly coated on the inside with gutta-percha, 

THE BATH. 

Water (soft).................. . ... .. ...... ... .. ...... 1 gallon, 
Cyanide of potassium (pure) . ....... .. . . .. . . . . . . . ... 8 ounces. 

Nitrate of silver. . . . . .. .. . . . . .. . . .. .. ... . ... ... . ..... 5)4 " 
Dissolve the nitrate of silver in a sufficient quantity of 

pure water (soft), and add to it gradua'l!y, with constant stir­
ring, hydrocyanic (prussic) acid until all the silver has been 
precipitated as cyanide, wbich may be known by the forma· 
tion of no cloud in a portion of tbe clear liquid when a drop 
of the acid is added to- it-avoid adding an excess of the 
acid. Throw the precipitate upon a fine cotton cloth filter, 
and as the liquid runs tbrough wash the precipitate on the 
cloth several times with pure water, Dissolve the cyanide 
of potassium in the water, and stir in the cya�ide of. silver 
carefullv removed from tbe cloth. If it does not dissolve 
in tbe liquid entirely, add more cyanide of pntassium until 
it does, stirring continuaiiy. Let the impurities settle, and 
the batb is ready for u�e. Many electroplaters use a prelimi­
nary or silver" whitening" bath, which is the same compo­
sition, bllt contains less silver, more cyanide, and is worked 
with a somewbat stronger current. 

The cleaned article in some cases is first dipped for a few 
moments in a solution of nitrate of mercury, nne ounce in 
one gallon of water. and then in the whitening bath for a few 
minutes, and after brushing is transferred to the silver bath 
proper. 

The vessels containing the cold bath are sufficiently high 
to allow about four inches of liquid above the immersed ob­
l3cts, whose distance from the bottom and sides should be 
nearly the same to give a regular deposit of metal at both 
ends of the object. 

The upper ledge of the trough carries two brass rods all 
around which do not touch one another, one above the 
other, �o that other metallic rods placed transversely will 
rest upon the higher or lower series of rods only. Tbe upper 
rods are connected with the zinc, the lower with the carbon 
or copper end of tbe battery, or with the corresponding poles 
of the dynamo-electric machine, The transverse rods rest­
ing upon the lower set support the sil \'er anodes; those rest­
ing on the upper set, the work. The work suspended from 
an upper transverse is placed so as to face two anodes sus­
pended from two lower transverse rods. 

As the lower layers of tbe bath are apt to become denser 
(richer) than the upper, it is often necessary to reverse the 
articles during the operation to obtain a perfectly uniform 
thickness of deposit. For the same purpose small articles 
should be kept in motion as much as possible. 

The deposit is finer and denser if obtained witb a weak 
battery and long exposure tban if a strong cnrrent is em­
ployed, A sufficient quantity of silver may be deposited in 
three or four hours, but it will be of mucb finer quality and 
more easily burnished if the work is left in the bath for 
twelve or fifteen hours with a few cells of battery. 

The property possessed by certain metallic sulphides and 
other phosphorescent bodies of absorbing light when ex· 
posed to its influence, and giving out the same when brougbt 
into a darkened room, has long been known to scientists, 
but it is only quite lately that efforts bave been made to 
utilize such properties. Of these, the most striking con­
sisted in spreading a sulpbide of this nature upon a flat 
tablet and exposing it to strong light for a few seconds 
under an ordinary photographic negative. Upon remov­
ing the tablet thus impressed into a dark room, the pic 
ture on it will be found to be glowing in quite a myste­
rious <lnd wonderful manner, and it will continue for 
some minutes to radiate the light which it absorbed. 

H-�OC_H 

H-C . f!-H 
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A very unusual circumstance for a petroleum was tbe action 
of nitri� acid (sp, gr. 1'38). When boiled until red fumes 
ceased the acid liquid contained acetic and succinic acids; 
the oily portion contained a liquid boiling at 4[00 to 4200 
Fab., and having the formula, C.HllNO.. Tbis may be 
either a nitrous etber, or a true nitro-compound, a very sur· 
prising fact in petroleums. 

When the articles, especially coppered iron, etc., have ac­
quired a coherent film of silver, they are sometimes removerl 
from the bath and thoroughly scratch-brushed, cleansed in 
alcohol, or preferably in a hot silvering bath, thence again 
passed through the mercurial solution and finished in tbe 
cold plating bath. 

It has occurred- to an ingenious physicist, A. L, Hen­
derson, to mix one of the most sensitive of these phos­
phorescent metallic sulphides with the bromide of silver, 
now so generally employed in the preparation of photo· 
graphic dry plates, and, after emulsifying this mixture with 
gelatine, spreading it upon the surface of glass plates, and 
treating the same as orrlinary ones except in so far as re­
gards the exposure, which must be momentary. He ap­
pears to have reasoned in this way: With even tbe briefest 
exposure capable of being given, a certain modicum of 
chanO'e will be produced on tbe sensitive bromide of sil­
ver, :ltbough manifestly such as will be incapable of 
yieldino- a properly developed imag-e. But tbe lig-ht also 
falls u;on the atoms of the phosphorescent powder incorpo-

The different petroleum wells of tbe Caucasus yield oil of 
varying composition, according to their situations, Tbose 
examined came from the wells of Messrs, Von Benkendorff. 
Others will soon be examined by the same persons. 

October 8, 1880. B. B. .. ' . ., 
Cbemleal Researeh by Means of Pho1ography. 

By tbe use of the electrical spark and a photographic appa­
ratus tbe presence of very minute quantities of certain sub­
stances in certain liquids may be readily detected. The 

The first scratcb-brushing, wbich is not always necessary, 
obviates tbe tendency of certain alloys to assume a crystal· 
line appearance and corrects the imperfections of tbe cleans­
ing in process. 

Should the anodes become black during tbe passage of tbe 
current the solution contains too little cyanide. In this the 
deposit is adherent, but too slow; and the bath loses more 
silver tban it can gain from the anodes. 

If the anodes remain white during tbe passage of the cur­
rent the bath contains an excess of cyanide, and the deposit 
does not properly adhere; correct by adding cyanirle of sil­
ver until it dissolves with difficulty. 

When in good working order the anodes present a gray 
appearance while the current is passing, becoming white 
wben circnit is broken. 
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Tbe speeific gravity of tbe bath may vary from 5° to 15° 
Baume s bvdrometer and still furnish good results. 

Electro-silvering baths do not generally work so well when 
freshly prepared. If properly used and cared for tbey im­
prove by age. At first the deposit is often granulated, 
bluisb or yellowish. 

It is customary to mix portions of an old bath with a 
fresbly prepared one. Some platers introduce small quanti­
ties of ammonia instead to age the liquid.  

Bisulphide o f  carbon in small quantities imparts a bright 
luster to plated articles. An ounce of the bisulphide is put 
into a pint bottle filled with a strong solution of the cyanide 
of potassium al ld silver, briskly shaken, and a few drops of 
tbis l iquid poured into tbt! bath occasionally until the work 
appears sufficiently bright. An excess of bisulphide must, 
bow ever, be avoided, as it will spoil tbe bath .  

What has been said about t h e  arrangemen t o f  battery in 
art.icles of n ickel and brass plating will also apply here. 
(See p. 153, vol. xliii . , and 4, current volume.) 

.. . . . ..  
Electric Light Expert:ment. 

The recent experiment of l igh ting the Hoosac (Mass. ) 
Tunnel with electricity was with an apparatus placed on a 
platform car which was pushed slowly along by a locom o­
tive.  The generator of 4,000 candle-power was operated by 
an engine of 20 horse power, and each of the burners was 
of 2,000 candle-power. In the parts of the tunnel free from 
smoke the light was th rown strong enough to do track w ork 
over 500 feet away, and driving spikes and shoveling 1 ,000 
feet off. Between the central sbaft and tbe east portal, 
where tbe smoke was so dense that an ordinary locom otive  
ligh t would not  be visible 10 feet away, the electric l ight 
could be seen for over 100 feet. In some parts of the tun­
nel one could read by the electric light 250 feet from tbe car. 
The State authorities are soon to w itness an experiment, and 
it is probable that the improvement will be adopted. If the 
electric lights are adopted power can be supplied from a 
tnrbine water wheel now lying idle in a shop at the east 
end. It is thought that twelve lanterns will light tbe tun ­
nel, except when the smoke is unusually dense. 

.. t . t  .. 
IMPROVED LOCK FOR MUSEUM CASES. 

The difficulty. of properly fastening the doors of museum, 
cabinet, and library cases in insti tutions where such cases are 
employed in large numbers, is only too wel l  appreciated by 
those having such matters d i rectly in cbarge. The usual 
method of bolting one of a pair of doors and locking tbe 
other, or of locking both doors simultaneously where cases 
are numerous, entails a great deal of labor, beside incumber­
ing the person doing it with a weight of keys that is really 
burdensome. 

We give herewith engravings of an improved system of 
locking mechanism for mUReum doors, by means of whicb 
an almost unlimited number o f  doors and drawers may be 
securely fastened by a single operation. This invention has 
been practically tested in the Museum of  the University of 
Michigan, where its application to the newly-built cases 
effected a saving of $800, beside furnishing a complete 
fastening, w hich not only holds the doors securely, but 
dra ws them into place should they be left slightly ajar before 
locking . The inventor has sbown us letters from several of 
the professors in the Michigan University mdorsing the lock 
in the bighest terms. 

The bolt consists of a steel rod ext ending along the top and 
another at the bottom of the  series of doors, and carrying 
beveled hooks capable of engaging sockets or eyes attached 
to the (ioors. The rods are supported at suitable intervals 
by guides attacbed to the casing of the doors. In like man­
ner a rod extends over a series 
of drawers and carries hooks 
wbich engage sockets at-
tached to the sides of tbe 
drawers. The upper and 
lower continuous bolts are 
each connected to a bell· 
crank lever, and tne two 
levers are connected by a ver­
tical rod, so that the bolts 
will move simultaneonsly in 
the same direction. The vel' 
tical rod is connected with a 
lever whose pintle extends 
through an opening in the 
front of tbe case, and is  capa­
ble of being turned by a key 
adapted to it. The opening 
in the front of the case is  
closed by a small door, which 
is locked by means of a fine 
lock and key of approved 
make. 

Tbe bolt which locks the 
dra weI's is connected witb the 
lower door bolt by a lever, so 
that when the key is turned, 
tbe bolts at the top and bot­
tom of the doors and at tbe 
top of the drawers are all 
moved at once, permitting of 
opening any of the doors or 
drawers in the case. The bolt 
may be applied to cases con-
taining any number of doors, 

Jtitufifi t �mtritau. 
and in fact to any number of cases if desired, so that one 
motion locks or unlocks the entire series. When the doors 
are closed and bolted the key is removed, and tbe small door 
which covers the pintle of the unlocking level' is lQcked by 
a single key, rendering all secure by the use of a single key 
weigbing but tbe fraction of an ounce, and capable of being 
carried without the slightest inconvenience. Tbese bolts are 
very cheaply made, and yet strong and du rable, and capable 
of accomplIshing all that is required of them.  

This useful invention was recently patented by Mr. 
Andrew Climie, of Ann Arbor, Mich. 

. ,  e o . 
BUTTER COOLER AND WATER HOLDER. 

Tbe engmving shows a novel device for holding water 
and cooling butter. It consists of a water bottle .  baving a 
deeply-recessed bottom, and a butter plate of sufficient size 

COMBINED BUTTER COOLER AND WATER HOLDER. 

to receive the base of the bottle. The cavity in the bottle 
is sufficiently large to inclose the butter without touching 
it, and the bottle, when in use, is filled with w ater and ice 
in small pieces. 

Tbis invention was recently patented by Mr. P. DorIon, 
of Brooklyn, N. Y. 

------------.--j�.+.�.-------------
Mr. Ollver Byrne. 

We record with regret tbe deatb of Mr. Oliver Byrne, 
C. E., who died at Grecian street, Maidstone, England, on 
December 9, 1880, aged 70 years. For some time past he 
had been in failing health,  and lived a retired and secluded 
life. About two months ago, wben in London, he caught a 
violent cold, wbich terminated in inflammation of the lungs, 
involving the smaller bronchial tubes, from which he gradu. 

CLIMm'S MUSEUM CASE LOCK. 
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ally sank. Mr. Byrne was the autbor of several engineer' 
ing works, and notably editor of, and a large contributor to, 
" Spons' Dictionary of Engineering . "  He was the inventor 
of tbe dual system of arithmetic, for which he claimed many 
peculiar advantages. 

• I .  � ., 
MISCELLANEOUS INVENTIONS. 

A reel for measuring bagging, patented by Mr. Cbarles J. 
Le Roy, of Palestine,  Texas, may be used for handling, 
measuring, and cutting bagging, matting, carpet, etc. It 
consists of a spool or roller from wbich tbe stoek is taken, 
a reel upon wbich it is wound from the roller, a cutti ng 
board or table, and a measuring wheel, by which Lhe oper­
ations named are simply, aecurately, and easily performed. 

In a button hole attachment for sewing m achines, patent· 
ed by Mr. John K. Harris, of Springfield, Ohio, an anto­
matically q.cting and adjustable feed ing device gives the 
cloth an intermittent lateral movement combined witb a for· 
ward movement by improved devices, whereby an cxtra 
pressure of the presser piece upon tbe clotb is obtained, the 
locks of the stitcbes are caused to terminate in a straigbt 
line either above or below the surface of tbe material or at 
the edge, according to  the regulation of the tension, and all 
upword or downward motion of the goods arQAnd the needle 
is prevented. 

A featber renovator, patented by Messrs. Jefferson Hatch 
and Leonard Fortun e, of Felt's Mills, is intended for cleans­
ing feathers before using tbem for beds, both when new and 
after they have been used. The feathers are placed in a ro­
tating cylinder, in which the feathers are subjected to the 
action of a strong blast which issues from openings in tbe 
bollow shaft of the cylinder, through which air is blown by 
a fan blower, the air finding outlet through a perforated or 
reticulated door in the side of the cylinder, through which 
the feathers are put in and taken out. 

Mr. Will iam A. Jennings, of Dyersburg, Tenn. ,  has pa­
tented a clevis that may be adj usted to draw-beams of dif­
ferent dimensions. Two bars are hinged to the ends of a 
link. A screw bolt is pivoted to the free extremity of one 
of the bars, and its threaded end passes tbrough an eye in 
the free end of the otber bar, where it may be secured by a 
nut. The pivoted bolt is passed through a hole in the beam 
to which it  is desired to attach the clevis. 

A skirt ironing board, patented by Mary H. Baldwin, of 
Hamlin ,  Texas, bas hinged detachable leaves, with devices 
for holding the leaves open,  the board being hinged to a 
frame, the lower part of whicb forms a box for receiving 
that part of tbe article which hangs down,  to protect the 
same from dust and dirt and to keep it moist. 

A jack screw, patented by Mr. William H. Will iams, of 
Key West, Florida, appears a very effective device for rais­
ing beavy weights. A peculiarly constructed detachable 
pawl, combined with a bifurcated lever for actuating the 
screw, is the main feature of the invention. The construc· 
tion of the pawl permits tbe screw to 1:>e worked in  eitber 
direction according as the pawl is adj usted ; its detacbabil ity 
affords means for preventing any tampering with the screw 
by unauthorized persons. 

Mr. Karl Kreutzer, of New York city, has patented a 
game bat of that class having oval-shaped heads fitted with 
netting. He bends a piece of wood to the sbape required, 
the strip having wire rods embedded into it at opposite sides 
throughout its length for strengthening the bat, and gore 
pieces fitted into the crotch in  a peculiar manner to resist 
strai n and prevent disconnection at that point. 

Mr. Robert Watkinson, of Salford, England, has invented 
an improved coupling for hose and other pipes. The joints 
are formed by interlocking devices. assisted by an elastic 

packing, which not only main­
tains the locking of the parts 
after they are joined, but acts 
to tighten the joint tbrough 
the action of in teri0r press­
ure upon the packing. 

An improved pile for the 
manufacture of composite 
metal plates, patented by J\'Ir. 
Dolphus Torrey, of New 
York city, protects tbe metal 
forming the interior of the 
pile from the action of oxi­
dizing flames and gases while 
in the heating fnrnace and 
immediately s u b  s e q  u e n t 
thereto. The pieces of metal 
forming the pile are so shapcd 
tbat no bands, ties, bolts, or 
l'lvets are required to keep 
them in position. The pile 
is made of two plates and 
intermediate band and steel 
scrap, whicb fills the space 
inclosed by the plates and 
band. 

Mr. Otis D. Tbompson, of 
Elkhart, Ind. , has patented 
an improvement in wind 
wheels, wbich consists in a 
novel construction, arrange· 
ment, and operation of tbe 
wheel and vane relatively to 
each other, whereby pro-
vision is made for throwing 
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the wheel out of wind when the current is too strong, and 
also for adjusting the sails to accommodate the wheel to the 
force of the wind. 

MANY-COLOR PRINTING PRESS. 

We present herew ith II figure of a new press, which, with 
a single form and at a single impression,  prints in several 
colors. This result is obtained by a special arrangement of 
the inking table, a full view of which is seen in the figure. 
This table, instead of being in a single piece, is composed 
of a certain number of narrow cast iron plates h eld in a 
frame. These plates are formed of four distinct parts, and 
are wide in the center and taper conically toward the ex­
tremity. This mode of construction allows them to move 
easily on each side at every revolution of the table, and has 
nearly the effect of an articulated joint. The end piece 
near the ink trough is stationary. The various colored inks 
are placed in the ink trough,  wbich is divided into cells by 
metallic partitions. Directly over the trough is an iron 
frame carrying a set of screws and nuts. By tightening 
these screws , which are placed over the metallic partitions, 
the inks as they flow beneath are prevented from mixing. 
The inking rollers, instead of being fixed at a certain angle 
relative to the table, are arranged so as to run perfectly 
straight, the di st ibution being effected by the plates above 
described.  

The different inks are spread 
-
on the multiple table in the 

usual way. As a consequence of the motion of the articu­
lated joint, the inking table is caused to move slightly in one 
direction and the other at every revolution of the table, and 
the ink is thus as well distributed as if several rollers were 
used. The movable plates which constitute the inking table 
are of different w idths, so that the uppermost or the lowest 
line in a prospectus can be printed in a color selected before­
hand. Motion is communicated to the movable plates by a 
small lever which hangs under the table, and which rests on 
a small vertical iron plate affixed to a cross-stay of the mll­
chine. 

The removal of an ordinary inking table and its substi­
tution by the multicolorous one can be effected while 
the form is being prepnred . There is. however, no rea­
sou why the articulated table should not be used for 
work in black ; it is  
only necessary to have 
a sufficient number of  
plates to cover the 
whole breadth, and 
then the rollers may be 
allowed to run oblique­
ly as usual . With this 
apparatus a demi-octa­
vo prospectus may be 
readily printed in eight 
colors at a single im­
pression ,  each color 
being bril liant and per­
fectly distinct from the 
others . As the rollers 
move in a perfectly 
straight line the inks 
do not mix, although 
the plates which carry 
them may be placed as 
close together as neces­
sary. 

This same system of 
multicolorous tables 
may be applied to va­
rious printing presses. 
The impression can be 
made in just as many 
colors as may be de­
sired, and with such ad­
vantages it is certain 
that the use of such 
a method must become 
widespread for print­
ing prospectuses, cir­
culars, bills of farp, 
and other work of this 
nature. The apparatus 
will effect a com plete 
revolution in colored 
work, since the differ­
ence in price between 
printing in black and 
printing in colors by 
the  Bacon system is 
very slight , being mere­
ly the difference be­
t ween the cost of black 
and colored inks. We 
should remark, in con­
clusion , that two colors 
cannot be printed on 
the same line-neither 
in initials nor in bor­
ders-since the colors 
are arranged in a 
straight line ; but it 
will be readily under­
stood that, by super­

posing the colors and 

J tifutifit �tutritau. 
taking several successive impressions, the most varied effects 
may be obtained. 

This machine attracted considerable attention at the late 
fab: of the American Institute. 

T. Sarony-Lambert, Room 5, Bennett Building, New 
York City, is agent. 

. . . , .  
NEW lIICROPHONE. 

BY M. BOUDET, OF PARISa 
This microphone, with multiple contacts, as shown in the 

accompanying figure, is composed of a mouthpiece, E, 

BOU1)ET'S MICROl'HONE. 

affixed to the end of a glass tube, T, on e  centimeter in d ialll­
eter, itself fixed on a jointed stand, thus enabling the whole 
apparatus to be moved at any inclination. 

The mouthpiece contains an ebony plate one millimeter 
thick, on which is fixed a piece of copper, M', penetrating 
the glass tube a slight distance. In thi� tube there are six 

IIULTICOLOIt :PRINTING: :PItISS. 

carbon balls slightly smaller in diameter, so that they can 
easily be moved. 

The microphone is completed by a second piece of copper, 
M', supported on the end of a hollow breach, K, by means 
of a little spiral spring, not shown in the figure. The screw,  
V,  fixed in the cup, Q, serves to rl'gulate the  pressure of  the 
piece, M', against the balls. The variations in the resist­
ance of the microphone are reproduced equally through all 
the contacts of the balls, because, when talking at the mouth­
piece, the vibrations are transmitted almost instantaneously, 
as in the well known case of billiard balls. 

The apparatus acts like an ordinary middle.sized GaBIe 
microphone, with six elements (peroxide of manganese and 
chloride of zinc) set up with a resistance of 800 ohms, w ith 
a Bell telephone for receiver. 

By employing inductive currents and a fine wire tele­
phone receiver-a necessity with inductive currents-the 
distance may be largely increased, and extended, with arti­
ficial resistances, to 250,000 ohms_ 

We have been present at experiments made with this mi­

('rophone, and we have found that it transmits the voice 
very clearly, without al tering the tone and without any 
scratch ing sounds.-Electrician. 

• •  e • ..  
RECENT INVENTIONS. 

A suspension clothes l ine pulley h as been patented by 
Messrs. David H. Payne and Jerome H. Payne, of Troy, N. 
Y. The pulley is formed of a central disk , projecting arms, 
and rings, joined to the arms, the line running in the groove 
or throat formed by the arms and rings. The pulley turns 
horizontally on a vertical axis, and the lower ring has rollers 
placed on it, which prevent the entanglement of the clothes 
with the pulley when the line passes over it. 

Mr. August Berghaus, of Brugge, Prussia, Germany, h as 
patented a handle attachment for agri cultural implements, 
which is simple and effecfive. A spring socket attached to 
the implement is arranged to receive the end of the handle, 

which is held therein by a conical ring or sleeve drawn over 
the ends of the spring socket. The handle is by this means 

quickly and firmly clamped in the socket . 
Mr. James E. Tyler,of Orange Court House,Va. , has patented 

a machine for edging sheet melal, which forms either a single 
or double lock upon the 
edges of the plates that 
may be hooked or 
pressed together to 
form a secnre joint 
either for sheet metal 
articles or for roofing. 
A pair of griping ja ws, 
one of which is pro­
vided with a lip, 
seize the edge of the 
metal and bring it un­
der a presser bar to 
form a single fold or 
l ock, and the machine  
is  further supplied 
w ith a pivo ted bending 
jaw that may be forced 
around the gripi ng 
jayvs to  form a double 
fold. 

Mr.Williaru G. Lind­
say, of Winneconne , 
Wis. , has invented a 
stovepipe damper of 
that variety made in 
two circular parts sepa­
rated by a narrow 
space and secured to 
the same turning rod. 
The pieces are made 
with lugs having 
square holes, and the 
turning rod is square 
to fit these holes. One 
plate is of greater di­
ameter than the other, 
and has an opening in 
its cen ter. By this 
construction the pas­
sage of the srooke or 
gases of combustion is 
obstructed, but never 
wholly prevented. 

Mr. John Herrmann, 
of Columbus. 0. , has 
patented a window cor­
nice which may be ad­
j ust ed to windows of 
different widths. The 
adjustment is made 
under the center piece, 
and is therefore con­
cealed. It is accom­
plished by a tongue and 
groove device with 
suitable means for fast­
ening the adjustable 
pieces in adjustment. 

Mr. lIa M. Moore. of 
Battle Creek, Mich. 
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has patented an improvement in knitting machines whereby 
a double web, with two threads, is formed in such manner 
that, if  the threads be of different colors, the finished fabric 
will he striped lengthwise. 

Mr. Patrick Deevy, of Melrose, Iowa, has patented an 
improved guard finger and sickle bar. The sickle bar is 
sectional, each section carrying a cutter as a part of it. 
These parts are made interchangeaole, and by tongne and 
groove devices may be put together and fastened by screws 
to form one rigid bar. Each finger or guard is made in two 
parts, mortised and tenoned together at one end, and in the 
under part or section is a mortise in which is fixed a cutting 
blade that can readily be removed for sharpening and 
replaced securely without the aid of screw or bolt. 

.. ' . ,  .. 
DECISIONS RELATING TO :PATENTS. 

"United States Circnlt Court-Northern District oC 

Illinois. 
REBWEATING OF TOBACCO. -ROBll�JON et al. V8. BUTTER et al. 
Blodgett, J. : 

This is a suit for infringement of letters patent granted by 
the United States to complainant, Abraham Robinson, on 
the 10th day of June, 1 879, for an improved apparatus for 
resweating tobacco. 

The defense set up i�, first, that defendants do not infringe 
complainants' patent ; second, that complainants' patent is 
void for want of novelty. 

It seems from the proof that in the manipulation of to­
bacco it is deemed very desirable to obtain a dark uniform 
color in the leaf, especially of that to be used for cigar 
wrappers ; that in the natural sweating which the leaf under­
goes in the ordinary process of curing it is left spotted, or 
Borne leaves will be darker than others, and the process of 
resweating is intended to bring the tobacco to a dark and 
un iform color. 

Rohinson claims to have discovered that tobacco can be 
successful ly resweated by packing the leaves closely in a 
mass in a wooden box or tub made substantially tight, ex­
cept so far as the pores of the wood will admit vapor or 
moisture to slowly percolate through the wood and diffuse 
itself w ith tile mass of leaf from a body of warm water and 
expanded steam con tained in an outer tank or chamber sur­
rounding the tobacco holder, the process to continue from 
three to eight days according to the mass of tobacco to be 
operated upon. ThB apparatus which he devised for this 
pnrpose, and which is covered by his patent, consists : First, 
of a tank or chamber adapted to hold a body of water and 
sufficiently tight to hold expanded stearn, or Hteam generated 
or let into the chamber at a very low pressure. The model 
presented here consists of a tank which is water-tight at the 
bottom and substantially water or steam tight above, with 
the tobacco holder let into it and suspended by a rim upon 
the edge, the holder being made tight, as descri bed ; but the 
patentee does not restrict himself to this precise form of 
construction. Second, a tobacco holder in which this mass 
of leaf tobacco is placed, which tobacco holder is placed or 
suspended inside of the tank or chamber. Third , a steam 
generator for producing steam, by which the water in the 
chamber is to be warmed and steam generated, whereby a 
warm h umid atmosphere is kept constantly about the to· 
bacco holder, and the warm moisture graduaEy diffused 
through the tobacco in the holder. 

The device used by defendants operates upon precisely 
the same principle as that of complainants-that is, it has a 
tank 01' chamber within which the tobacco holder is placed. 
The bottom of the tank is suppl ied with water which is 
heated by an outside steam generator or heater ; and the 
only di fference between the two devices of the complainants 
and the defendants is that the defendants' tobacco holder is 

DOt made tight , so as to exclude moisture except through 
the pores of the wood, the defendants, in practice, using the 
ordinary tobacco cases in which leaf tobacco comes packed 
to hold the tobacco during their process of resweating. In 
other words, the defendants open the doors in their tank 
and slide the ordinary tobacco case ful l  of tobacco into this 
steam box, and allow it to remain there until the tobacco 
has become resweated, w hich is in no respect different from 
the process of Robi nson , except as hereafter noted ; but it is 
claimed that thi s  is a substantial difference, because it is in· 
sisted that complainants' claim requires their tobacco holder 
to be tight, while the defendants' tobacco holders are not 
tight. I think, h owever, the word . .  tight," as used in his 
claiin, is to be construed, in the light of his specifications, as 
meaning sufficiently tight to subserve the purposes to be ac· 
complished. The term as used here must be held, I think, 
to mean com paratively or approximately tight-close enough 
to exclude an excess of steam or moisture, and open or por­
ous enough to allow the warm moisture to sweat or perco­
late into the tobacco holder, so as to warm and moisten its 
contents ; and it would seem that slight crevices or openings 
arising from defective mechanical construction, if not large 
enough to admit steam in such quantity or volume as to wet 
the tobacco, would not violate this patentee's rule of con· 
struction. 

1. The word " tight, " used in the claim to qualify the 
wooden tobacco holding vessel, Held to mean sufficiently 
tight to subserve the purposes to be accomplished by the 
invention. 

2. Crevices or openings in the wooden tobacco holder 
arising from defective mechanical constrnction, if not large 
enough to defeat the operation of the device, will not relieve 
the apparatus from the charge of infringement. 

S. The patent shows an organized apparatus consisting of 
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a steam and water containing chamber and a wooden to- 'I is tme, if all the fragments separated simultaneously ; but­
bacco holder specially constructed for that purpose sus- considering that every ounce of the rim of a 30-inch wheel 
pended in said chamber. The defendants employ the steam , at 2, 000 revolutions per minute has a centrifugal force of 
and water containing chamber, but, instead of using a !  about 100 pounds-suppose any considerable portion of one 
wooden tobacco holder specially made for that purpose, use ! side to have gone first, would not the remaining unbalanced 
for containi ng the tobacco in the chamber the ordinary I part have wrenched the spindle from its bearings in a 
wooden tobacco case in which leaf tobacco comes packed ; twinkling ? 
Held to be an infringement. Of the holes drilled in the rim of the w heel, Mr. Rose 

United States Circuit Conrt.-Dlstrlct oC N eW" Jersey. 

HARVESTER PATENT.-TYLER et al. 'V8. CRANE. 

says " their number and size (as shown in Fig. 10) preclude 
the idea that they could have bee n made to balance the 
wheel, especially as it appears a well shaped casting, " etc. 
There may be a difference of opinion on that point. What 

Nixon, J. : is the alternative ? As near as I can j udge by measurement 1. In a suit for infringement of reissued letters patent No. of the figure, the weight removed by boring these holes 
6,609, granted August 24, 1875, to Samuel W. Tyler, for an would be not far from three-qnarters of a pound. If, then, 
improvement in harvesters, two defenses were set up ; first, being a " good casting , "  the wheel waR in balance without 
want of n ovelty ; second, the defendant's machine did not the holes, it would with them be out about 12 ounces on a 
infringe. radius of 14 inches. Is it at all probable, I may say, even 

2. Held that the patentee's device of placing the gearing pOFsible, that it was used in that condition, at he  velocity 
and shafts that impart the motion to the cutters upon a rigid named ? O. A. BENTON. 
common support or frame formed in one piece, to correct A . N Y J 18 1 81 mema, . . ,  anuary , 8 . 
the practical defects of twisting and warping in existing .. , • , .. 
two·wheel machines, is sustainable. Soldering Cast Iron. 

3. That defendant's machine, having two wheels with To the Editor of the Scientific, American ,' 
connecting axle, and containing the solid piece or frame A few weeks ago being in a mann factory whe e h rd­
mad� of a single c�8ting for. the support of the !nte:mediate ware of all sorts is �ade for harness, I was told that pi:ces 
draught and geanng sustaIned by the axle, dIffenng only II of cast iron could not be SOldered together ' and that ·f  n 
f�om t�e mechanism of th� patentee's ill having the solid I inventor could devise a process by which �ast iron C:U1: b� 
pIece dI:ectI� an? not medIately attached to the axle of the soldered, he could not fail to d i sclose a process that would 
wheels, IS an InfrIngement. be of u ntold valne,  especially to manufacturers of harness 

Captain Eacl11l' Shll' Railway over the Idlunns. 

To the Editor of the Scientific, American ,' 
Referring to your issue of November 13, 1880, I suggest an 

improvement which I think might be made in the car of 
Capt. Eads for his  projected ship railway, which you illus· 
trate. 

As illustrated the principal weight of the ship is on the 
keel, which rests rigidly on the car, while the bilge is sup­
ported by solid and unyielding blocks. 

Now, to accomplish this without severe strain to the ship 
while in transit, the car or cradle m ust he perfectly rigid, 
w hile all elasticity must be in springs over the wheels. 

It wOlild seem that in order to construct a car four or five 
hundred feet long, which would be rigid enough not to bend 
and thus cause the ship to be unevenly supported while pass­
ing over any curve in grade or uneven place in the roadbed 
from whatever cause, would require a very great additional 
weight of m etal, more than wou ld be required were the keel 
rests a nd bilge blocks made to rest on air cylinders, all of 
wldch should be connected by hose or some other flexible 
connection by which compressed air could pass from one to 
another. Thus, regardless of the bending or twisting of the 
car, either longitudinally or otherWIse, the'ship would at all 
times have a perfectly even and elastic support, which would 
not in any case bring an unequal beariug or strain on the 
vessel in transit or wheels of the car, as when any bearings 
would be relieved by curve in grade or depression in track 
the compressed air from others would be forced through the 
connections, thus making every bearing do its exact portion 
of duty and allowing none to be overloaded or any unequal 
strain to the ship. This w ould avoid the necessity of any 
tilting tables, as the grade could be changed by a gentle 
curve. 

The body of a cradle or car of this kind should be as light 
and flexible as strength and perfect safety would permit. 

Another advantage of this system w ould be that in 
handling a large ship,  instead of requiring another and 
longer car than for a smaller one, it would only be necessary 
to attach a section to make it the required length, and con­
nect the air t ubes as is done with air brakes on ordinary rail­
roads. This in order to secure equal pressure in the cylin. 
del'S of both sections. 

My method of constructing such compressed air springs 
would be to build in the center of the cradle cylinders large 
and numerous enough to support the proper proportion of 
a ship's weight. 

To snpport the b31ance of the burden, each bilge block 
should contain an air cylinder, and all cylinders should be 
connected as above stated. By arranging in this way with 
air-tight pistons to support the plates on which the ship 
would rest, a lighter car could be used w ith better result, and 
the bilge blocks might be moved into place as easily as i f  
solid. Some such principle applied to the cradl e  would 
allow a more cheaply constmeted roadbed than would be 
possible with a rigid car, and the ship would be relieved of 
any injurious strain in transit. WALTER B. GUILD. 

New York, January, 1881. 

[NoTE. -Capt. Eads appears to be fully alive to the value 
of the points above mentioned. One of the patents taken 
by Capt. Eads is for a hydraulic cradle to carry the ship, in 
which the vessel is supported on hydraulic jacks, all con­
nected, as our correspondent suggests. -EDS. S. A.] 

hard ware. As I have been accustomed, for many years 
past, to solder together pieces of cast iron , always with most 
satisfactory result�, it  occurred to me that perhaps the l ittle 
experience which I have had may help some mechanics out 
of a little difficulty. 

Many years ago the cistern pump of a neighbor was allowed 
to freeze up when partially filled w ith water, the result of 
which was the cylinder was bursted for about six Inches in 
length. The part of the cylinder at the crack was placed on 
the grindstonf', and ground away until the iron was clean and 
bright for an i nch or more on both sides of the crack. Then 
the cylinder was put in a vise and screwed up tightly, and 
held in the vise whi le solder was applied along the crack. 
The fi rst process was to " tin " the snrface of the cast iron, 
so that the solder would take a strong hold of the iron. 
Muriatic acid was applied with a swab to the bright iron, 
after which a little of the best kind of SOlder was laid on and 
rubbed rapidly over the surfa.ce, with the soldering iron as 
hot as it could be without burning the tin off the copper sol­
dering iron. After the cast iron had been well tinned bolder 
was applied, and piled on over the crack un til it was at least 
one·eighth of an inch thick all over the crack. That solder· 
ing never failed so long as the pump was in use. 

Last year a cast iron wheel on our portable forge was 
broken, by an accident, into so many pieces that it was 
judged to be impracticable to men d  it. As no one could 
determine where such forge� werc manufactured we could 
not procure a n ew wheel. To make a new pattern for 
another wheel li ke the broken one, pay for casting a l ld  fit­
ting up, would cost several dollars ; so I concluded to older 
the parts together. Several machinists laughed me in the 
face for suggesting such a manner of repai ring that wheel. 
But I took all the parts, and w ent where I could have the use 
of an emery wheel, and the surface of the iron on both sides 
of the cracks or breaks was neatly polished for at least half 
an inch to an inch from the break. Some of the arms were 
broken in two pieces. There were eight arms. Some of 
the arill s tore away a piece of the rim. In some pieces it 
was not practicable to touch the surface with an emery 
wheel or file. The only way of removillg the hard scale and 
rust from snch places was with a sharp cold chisel. All the 
polished surfaces were first tinned in a thorough manner, 
after which the arms were put in their respective places, and 
the parts neatly an d thorough ly soldered all over the breaks. 
'fhe job cost about fifty cents' worth of time, and ten cents 
for the solder. The w heel runs as true as it did before it 
was broken, .and to all appearance every part is as strong as 
ever. Indeed, we all judge that the parts would break in 
the solid iron sooner than where the arms and rim are sol· 
dered. There will be no difficulty in soldering cast iron if 
the surface is first polished and then well tinned with a hot  
soldering iron. 

I always keep several small bottles containing muriatic 
acid of different degrees of strength. One bottle has in it 
pure acid. Another contains about three parts of acid and 
one part water. Another bot tle contains about three parts 
acid and one part wat€f, in which we have dropped nu me· 
rous small piece� of sheet zinc. The acid will d issolve the 
zinc in  a few hours. The acid in this last bottle is employed 
when soldering tin . The acid will corrode and clean the 
surface so that melted solder will unite with the clean and 
rough particles of iron, taking such a firm hold that one 
can scarcely perceive where the i ron ends or where the sol­
der begins. Wrought iron and steel also may be soldered 
with less difficulty than cast iron, if the surface is first pol­
ished and afterward tinned with good solder. If the surface 

• , • , .. is not tinned thoroughly the solder will not adhere wi th sat-
The Flywheel Explosion. isfactory tenacity to the iron .  The reason why it is so easy 

To the Editor t) the Scientific Ame1ican ,' for any cne to solder tin consists in the fact that a sheet of 
Please allow me to make a few comments upon Mr. Rose's tin is simply thin iron well covered with tin. After the sur­

articie on " A  Mysterious Explosion , "  on page 38 of your II face of any piece of metal has heen tinned any tinker can 
paper. He says : " If the flywheel broke first, it should make melted solder adhere to the surface. S. E. T, 
have left the spindle all right running in its bearings. " This Orange, N. J .  
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THE OBELISK IN CENTRAL PARK. 

The venerable monument, late of Alexandria, Egypt, and 
popularly miscalled Cleopatra's Needle, has been success­
fully transplanted to Central Park. 

From time to time, from the first inception of the enter­
prise which has brought to our shores one of the most 
famous legacies of ancient civilization, down to the land­
ing of the obelisk at the foot of West 96th street, last fall, 
the successive stages of the great undertaking have been 
described in this paper. With the completion of the work 
a brief review of the chief facts in the history of tbe obelisk 
and its voyage hither may properly be gi ven before taking 
up the final chapter. 

The material of the monolith, a reddish granite (syenite), 
shows that the stone must have come, as Egyptologists de­
clare, from the ancient quarries of Syene, now Assouan, 
near the northern boundary of Nubia_ From this point it 
was probably loated, as Pliny says all the obelisks were, on 
huge rafts or fla�-bottomed boats to the sacred city of On, 
known to the later Greeks as the City of the Sun, or Helio­
polis, a distance of about 450 m iles. At Heliopolis, which 
was situated about eight miles from the site of the modern 
city of Cairo, our obelisk with its companion shaft now :n 
London was set up before the entrance of  the Temple of the 
Sun . Doubtless its position there was substantially like 
that of the remaining obel isk before the ruined Temple of 
Luxor. as shown in Fig. 1. The fallen mate of the Luxor 
obelisk was removed , it will be remembered, to the Place 
de la Concorde, in Paris, where it now stands. 

The first erection of our obelisk at Heliopolis took place 
n ot less than 3,500 years ago, the prccise date being fixed by 
some students of Egyptian history at B. C. 1640. Others 
give an earlier date as probable. It is certain, from the cen­
tral columns of inscription " on the st onc, that the obelisk 
dates from the reign of fothmes III. , who  ruled over 
Egypt when the Empire was at the beight of its power and 
glory, and covered not only Northern Africa as far as A bys­
sinia, but Western Asia as far as Kurd istan and Armenia, 
south of the Caspian Sea, and al l of Arabia. 

For more than 1,600 years our obelisk stood at Heliopolis, 
and saw the glory depart from upper Egypt. It was thcn 
transferred to the newer seat of power and commerce, an­
cient Alexandria, 120 miles dow n the N ile, to adorn a ma­
jestic temple, probahly begun by the great queen Cleopatra, 
but not completed until some years a fter her death. The 
fragmentary inscriptions on the copper crabs on which the 
obelisk rested at Alexandria make it certain that its erection 
there occnrred during the eighth year of the reign of Augus­
tus Cresar, or B.C.  22. 

While standing at Heliopolis, says Consul - Gell�ral Far­
man, in one of his communications to the State Department, 
" it had passed the whole of the golden period of ancient 
Egyptian history. It had i ll all prohability looked down 
upon the boy Moses as with the noble youths of the land 
be daily went to reccive instruetion from the priest s of the 
Temple of the Sun, and also beheld on his part wHh admi­
ration the then golden hieroglyp!:ls that so long puzzled the 
wise men of modern times, bnt which he read as a stndent 
reads his Latin . It had beheld the chosen people of God in 
the days of their o ppression and witnessed their exodus and 
the excitement that resulted therefrom, the hurrying to and 
fro of tbe priests of the temple, and the groups of people in 
tbe public places of the city discussing the great event. I t  
had afterward watched thc passing generations during the 
reigns of the Pharaohs for eigh t  centuries, and bad not only 
actually looked down upon tho.e monarchs, but also upon 
all the long line o f  scholars who came to seek knowledge in 
this famons city of learning_ It had then witnessed the 
conquests of tbe Persians, and mutely seen the City of O n  
and its temples a n d  many of i t s  companion o belisks de­
stroyed by the sacrilegions soldiers of Cambyscs ; and after­
wards in a period of tranquillity it had seen Plato in h i s  daily 
walks while sojourning in that city pursning the study of 
philosophy and astronomy. Still later, alll id the snrround­
ing ruin and desolation, but ever looki ng furtber out npon 
the green fields of  the valley of  the NBe, It had seen the 
comiug of Alexander the Great and his warm reception by 
the people as their deliverer from the yoke of the Pcrsians, 
and afterward witnessed the three hundred years' reign of 
the Ptolemies, and finally, at the coming of the Cresars, it 
had left the decay and ruin of its inland town and been 
transferred to the busy seaport of Alexan dria. Here it  has 
stood upon the seashore, a beacon for the mariners, for 
nineteen hnndred years, and watched the rolling waves and 
the coming and going of the ships on the one side and the 
kaleidoscope of human e vents on the other. 

Rebellions and insnrrections, invasions and conquests, 
the struggles between Paganism and Cbristianity, between 
Christianity and Mohammedanism, between the different 
dynasties of  the Arabs and the  Turks, the snccessive rules 
of Sultans, Caliphs, and Mamelukes, and finally the con­
quest of Napoleon and the ba ttles between the English and 
French on the watcrs and soil of Egypt, have all since its 
removal been witnessed by this sole snrviving monnment of 
the ancient City of Alexandria. " 

During the later ages of its sojourn in the modern city of 
Alexandria, the obelisk stood, as shown in Fig. 2, in a 
neglected quarter, its foundation, its unsnspected pedestal, 
and nine feet of its shaft buried in sand and rubhish , at last 
bereft even of its fallen companion , which had long 
lain half buried in sand. 

The history of the removal of the obelisk from Alexan­
dria to New York will doubtless be told at length by Lieu-
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tenant-Commander H. H. Gorringe, U. S. N. , under whose 
direction its last migration has been brought to successful 
conclusion. The more salient facts of the history can be 
summed up in few words. 

A little more than three years ago Mr. John Dixo:J., the 
engineer employed to convey the original and fallen com­
panion of our obelisk to London, informed the World 
through Mr. Louis Sterne, an American engineer, tbat 
Ismail Pasha, then Khedive of Egypt, desired to present the 
remaining obelisk to the United States. The cooperation of 
Mr. Henry G. Stebbius, then a member of the Park Oom­
mission of New York, was enlisted by the editor of the 
W01'ld, and the possibility of securing the obelisk for our 

city was publicly announced_ Within a few days a wealthy 
citizen of the city (understood to be Mr. Wm. H. Vander­
bilt) agreed to defray the estimated expense of taking d own 
the obelisk and bringing it to New York. The matter was 
thereupon laid before the State Department at Washington, 
aud Mr. Farman, United States Consul-General in Egypt, 
was directed to take the necessary steps for the official 
transference of the obelisk from Egyptian to American 
ownership. French an d EngliRh in flnence, then dominant 
in Alexandria, were strongly arrayed against the fulfillment 
of the Khedive's offer. Abont this time the Khedive was 
compelled to abdicate. Consul-General Farman at once 
obtained a written confirmation of the gift at the hands of 
Mohammed Tew.fik Pasha, the son and successor of Ismail 
Pasha, the writing bearing date May 18,  1879. 

Meantime Mr. Dixon's uufortunate experience in the 
transportation of the London obelisk led him to decline the 
more serious undertaking of lowering and transporting 
across the Atlantic the compan ion of the stone he had had 
sllch bad luck with. At this juncture Lieutenant-Commander 
Gorringe retnrned from a snrveying cruise in the Mediter­
ranean in command of the U. S. steamer Gettysburgh. He 
had made a study of the standiug obelisk at Alexandria with 
reference to the conditions of its possible removal ,  and now 
submitted to the Secretary of State a proposition to under­
take tbe task. His plans were approved ; and having seen 
to the constrnction (at the Phcenix Iron Works, at Trenton , 
N. J. ) of the machinery he had devised for taking down and 
shipping the monol ith, he sailed for Alexandria by way of 
Liverpool, Angust 24. The completed machinery followed 
some weeks after. The ensuing winter and spring were spent 
by Commander Gorringe in the double task of overcoming 
the material difficulties and the more annoying political dif­
ficul ties attending the lowering of the obelisk, its removal to 
the water, and its stowage in a vessel , the steamer DesEOug, 
which he had purcha�cd for its conveyance to New York. 
The magnitude of the task w ill be appreciated when acconnt 
is taken of the enormous size and weight of the stone. The 
obelisk proper is 69 ft. 2 in. long, 7 feet 7 inches by 8 feet 2 
inches at the base, tapering to about 5 feet square at the foot 
of the pyramidion. The weight of the stone is 196Yz tons. 
The pedestal is 9 feet square, 7 feet b igh, and weighs 43 
tons. The  weight of the other stones of tbe foundation is 
given at 87 tons. The summit of the obelisk was someth ing 
over 81 feet above tbe lower step of the marble platform 
which formcd the base of the monument. 

A description of  the engineering operations at Alcxandria, 
as gi ven by Lieutenan t-Uommander GOLTinge before a recent 
meeting of the New York branch of the United States Naval 
Institute, was printed two weeks ago in the SCIENTIFIC 
AMERICAN of Jan uary 22. 

Tbe Dessong sailed with her precious cargo June 12, 1880, 
and arri ved at Gibraltar ten days later. The voyage from 
Gibral tar to New York occupied nearly a m onth, owing to 
a delay caused by a broken crank shaft. After ber arrival, 
July 20, the Dessoug lay at anchor in North River for some 
weeks while the final disposition of the obelisk was under 
diseu�siou. She was then taken to Clifton, Staten Island, 
banlcd out of the water on the marine railway there, an d 
opened at the bow for tbe discharge of tbe stone, which was 
run out on a m assive platform supported by two rows of 
piles in such a way that tbe stone could be floated off on 
pontoons at high tide. A proper conjunction of weather 
and tide did not occur until September 22, when the stone 
was floated to the pier provided for it at the foot of W est 
96th street. 

The method of disembarking the obelisk is shown in Fig. 
3_ Owing to the necessary narrowness of the opening in the 
bow of the Dessoug, the means by which the stone was to 
be moved had to combine tbe greatest strength with the least 
bulk. There was but 8 inches to spare, and the nsual device 
for handling such heavy bodies would require at least four 
times that space. Accordingly, Commander GOl'ringe 
adopted a sort of railway formed of 6-inch channel iron and 
5!4 inch cannon balls, one set of channel irons formin g  a 
trough for the cannon balls, the otber set (inverted) riding 
above and carrying the st one. This device, Commander 
Gorringe is careful to state, was n ot original with himself, 
as has been reported. It was first employed, so far as he can 
discover, in the handling of the gigantic bowlder on wbich 
stands the statue of Peter the Great in  St. Petersburg. 

The same m achinery was ut ilized in moving the obelisk 
across the tracks of the Hudson River Raiiroad at 96th 
street, as represented in Fig. 4. After tbat the plan of the 
ordinary marine railway was employed, as shown in Fig. 5, 
the movable track being carried forward as fast fiS the 
stone progresRed. From the river the course of the stone 
was up 96th street to the Boulevard ; thence to 86th street, 
through the transverse road to 5th avenue, and down to 81st 
street, from which point an incline of massive trestle work, 

920 feet long and rising three-quarters of an inch to the 
foot, led to the site of the final resting place of the obelisk. 
The power required in bauling the stone up the stiff grade 
of 96th street was equal to a dead pull of il6 tons ; on the in­
cline the power required was 24 tons_ 

Meantime the foundat ion stones and the pedestal had been 
put in place and the towers or gallows frame errcted for sus­
taining the obelisk dnring the last critical stage of the work. 
The towers were the same as were used in t aking down the 
obelisk at Alexandria. Tbe steel work of each tower was 
of six 12-inch beavy I -beams, spreading out at the base to 8. 
distance of 21 feet, and con verging at tbe top to lebs than 5 
feet. At their base the beams rested on four heavy I-beams, 
and were securely riveted to the platform by means  of plates 
and knees_ On top of the towers were caps 5 feet long and 30 

inches w idc, secured by plates and knees. The towers were 
braced from top to bottom by angles and channel irons, 
making them perfectly rigid. Placed on top of the caps 
and securely bolted to the towers were pillow-hlocks 
weighing 3,700 pounds, and forming the bearings for the 
trunnions to turn in. The trunnions on which the obelisk 
turned while being swung into upright position were each 
33 inches long and 18 inches in diameter, and were cast of 
the best quality of cannon metal. The trnnnion plates, each 
4 inches thick, 9 feet wide, and 6 feet high, were securely 
held in position, just above the center of gravity of tbe 
shaft, by strong connecting bolts. The two trunnions with 
their plates weighed 6 tons. The entire we.ight of metal em­
ployed in handling the stone was sometbing like 60 tons. 

As the monolith stood at Alexandria it was supported 
by copper crabs at the base, which left room for passing 
under it heel straps to be connected w ith the trunnion plates 
to prevent their slipping when the obel isk was lifted . In 
Central Park the stone rests squarely upon its base, tbe 
heel of the shaft, which was originally rounded, having 
been cut square off. This made it necessary to provide 
a substitute for the heel straps. For this purpose two mas­
sive friction plates of gun metal were cast at the Brook­
lyn Navy Yard to snugly fit the base of tbe stone, the hold 
being secured by pressure, by the penctration of the metal 
into the hieroglyphic incisions, and by overlapping the 
corners which had been cut away for the crabs. These 
base plates were strongly bolted together and connected with 
the trunnion plates with steel rods tightened by mc:ans of 
turn-buckles. 

The copper crabs alluded to were originally foUl' in num­
ber, but two of them had been stolen at some time, pro­
bably for their metal. The place of one had been sup­
plied by a block of stone ,  wedged in with iron ; the other 
corner was vacant. The bodies of the remaining crabs, 
which were genuinely crab-like in form, were about 8 inches 
thick, 12 inches long, and 16 inches broad, and weighed 
about 150 pounds each. They were much broken in l ifting 
and tUl'Iling the obelisk, and were replaced by other 
crabs of bronze made at the Brooklyn Navy Yard. Unlike 
the original. these do not bear the weight of the obel isk, 
which rests directly on the stone of the pedestal, but simply 
fill up and ornament the cnt- way corners. 

With the tmnnions in exact line with their bearings as 
111 Fig. 7, the ponderous stone was lifted by mean s of six 
powerful bydraulic jacks ; the cradle was removed, and then 
the obelisk was slowly lowered by the jacks until its weight 
rested on the trnnnions. Here, poised on its center of 
gravity between the towers, it awaited the final turn at noon 
Saturday January 22. 

Not the least remarkable feature in the history of this un­
precedented transportation of a great historical monument 
over a hundred degrees of longitude and across a grcat 
ocean, is the uniform success, celerity, and good fortune 
which attended every stage of the undertaking, a good 
fortune main ly due, all mnst admit, to the scientific and 
diplomatic skill of Lieut. Commander Gorringe. The prac­
tical wisdom of his prearranged plan of conducting the en­
terprise was justified by the fact that it was carried out 
without a single material alteration of mechanical or engi­
neering detail, save that made necessary by the unexpected 
popular opposition stirred up by foreign influence in Alex­
andria against the carriage of the obelisk the nearest way 
to the ship through the streets of the city. 

For our views of the several stages of the progress of the 
obelisk we are indebted chiefly to Messrs. Harroun and 
Bierstadt's admirable series of artotype views of the obelisk. 

• f . . .. 
Erratudil. 

In artIcle on " Expansion of Steam, " by Prof. Thurston, 
P X 37 January 8, 1881 ,  for � (Emery's formula) read 

P + 37 
22 

.. . . . .. 
WE are informed that many of our leading manufacturers 

who have heretofore been trOUbled with the formation of 
scale in boilers are now nsing the Eureka vegetable hoiler 
scale eradicator with very satisfactory results. G. E. Brinck­
erhoff, 107 Liberty street, New York, is agent for this 
article. 

A Large Gold Brick. 
Recently there was cast in San Francisco a brick of gold 

measuring 12% inches in length, 7 inches in breadth, and 
4Yz inches in thickness. It was 950 fine, weighed 3,785 '17 
ounces troy, and was valued at $76,000. It represented one 
month's product of the Spring Valley Hydraulic Mine, and 
was said to be the largest gold brick ever cast in California. 
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IlIIPBOVED BENCH CLAMP. 

The bench clamp shown in the annexed engraving is de­
SIgned for the use of carpenters, sash, door, and cabinet 
makers, and is to be attached to the ordinary bench by 
means of a downwardly projecting foot which enters one of 
the several sockets formed in the bench top. The upper 
eurface of the foot is inclined and serrated, as shown in Fig. 
2. The general arrangement of the clamp 
is shown in the perspective view, Fig. 
1. The nut formed on the base plate 
receives a screw having at one end a fol 
lower which presses the work, and at the 
other end a ratchet wheel whose teeth are 
engaged by a projection formed on the 
ratchet lever, which sw ings on the head of 
tIle screw and h as sufficient longitudinal 
motion to permit of bringing it into en­
gagement with the teeth of the wheel or 
o f  inserting it into the deeper notches 
formed in diametrical ly opposite sides. 

The clamp may be placed in any desired 
position on the bench, and may be brought 
to bear upon t h e  side or end of work 
whose opposite side or end is supported by 
the ord inary ben ch pin . 

This device can be applied to great ad­
vantage in both wood working and iron 
work, and it w ill be found useful in mar­
ble and stone cutting . It replaces the 
cumbersome clamps in common use, and 
may be applied to a number of purposes 
which we need n ot ennmerate. This in-
vention was recently patented by MI'. James Murphy, of San 
Antonio, Tex. 

'titutifit �lUtritau. 
this operation . This useful in vention was reeently patented 
in this and several foreign countries by Mr. J. D. Brassing­
ton, 256 West 28th street , New York city. 

The patentee will be pleased to correspond with parties 
wi shing to purc}Jase the patent, or to obtain license to work 
the invention in tbe United States, Great Britain , or 
Canada. 

l!', . J 

MURPHY'S BENCH CLAMP. 
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jacking wheel for vehicles, which can be applied in case a 
loaded truck or other vehicle breaks a wbeel or axle. By 
means of clamps and braces this wheel, which is small , can 
be readily applied, and by a screw the vehicle can be jacked 
up for immediate removal . The devic is portable . 

Mr. Edward N. O ualline, of Hockley, Texas, has.patented 
an improved wheel bub, wbich permits the taking out of a 

broken spoke and tbe insertion of a new 
one without the removal of the wheel tire. 
The 1mb is sectional , and provided with 
spoke sockets having open sides, whieh are 
closed by a plat� held by bolts which pass 
between the spokes. 

An improved copybook, patented by Mr. 
Elmer P. Newton , of Dimondale, Mich . ,  
i s  claimed t o  b e  more convenient i n  use 
and less expensive than those heretofore 
used. The copies are printed in rows on 
a few pages of the book, the rows being 
easily separated by perforated lines. Each 
copy may be torn off, and by means of a 
copy holder attached to any 0 the pages 
where reqnired. A saving in the cost of 
prin tin g is thus effeeted . 

Mr. George Blair, of Prescott, Ontario, 
Canada, has patented an improvement in 
stovepipe collars. It is formed by curving 
laterally a ribbon of metal into a circular 
form, at the same time forming therein 
radial corrugations or flutes which are 
deepest near the interior border of the col­
laI'. This collar will fit stovepipes of d if-

NEW INVENTIONS. ferent sizes, an d of course will allow expansion or contrac-
An improvement in tool handles, patented by Mr. John tion. The whole is made integral by joining the ends of the 

• , " , • Gearon, of Beloit, Iowa, provides a new method of attach- ribbon by a tongue and slot join'. 
IMPROVED EXTENSION TABLE . ing handles to axes, adzes, hammers, etc. Instead of the Mr. John D. Sanders , of LOTIO Oak, Texas, has patented 

We give herewith an engraving of an improved extension usual eye for receiving th e handle the tool has dovetail re- an open link for connecting trace chains to whiffletrees and 
table, in wbich the extending sectIons are contained ill the cesses on opposite sides, into which metal bars are inserted , other purposes, so constructed that it can readily be attached 
table and are automatically placed when the table is pulled which are concave on their interior surfaces below the tool ' or detached w ithout the usc of tools, is fastened automati­
out or extended. for the reception of the handle, and are also provided with cally when closed, and is not liable to become accidentally 

Fig. 1 is a perspective view of the table showing one .  a recess for the reception of shoulders on the handles. The detached. 
half closed wbile the other h al f  is being extended. Fig. ! exterior of the lower part of the bars is screw threaded for Mr. Laurids J. M. Mortenson has patented a wagon hound 
2 is a perspective view of the u nder side, brace holder o r  post, by which the hounds 
showing the mecbanism which sustains and circle are firmly held together, and by 
and operates the extension sections. Lazy- use of which the brace, instead of being 
tongs connect the legs at the ends of the weakened, as it is by some forms of brace 
table with the legs in the m iddle, and the holders, is strengthened. 
extension sections, which drop and are A bottle filler, patented by Mr. Emile 
covered by the o ther sections as the table Kleiber, of New Orleans , La. , supplies a 
is closed , are raised into their places by machine for filling bottles with viscid oils 
the lazy tongs at the instant the table top and other viscid liquids, by which the o i l 
is drawn out sufflciently to admit of it. or other l iqu id is forced out by air pres-
The lower terminals of the lazy tongs slide surc, and the cocks are opened by the rise 
in slotted plates,D, attached to the legs, and of the bottles to be filled . The arrange· 
w hen near the upper portion of the slot ment is very ingen ious, and w ill greatly 
they st rike brackets which support the facilitate the bottling of this class of 
movable end sections of each half of the l iquids. 
table top. The permanent sections of Mr. Alexander C. Bell, of New Alexan-
the table top, that is, the sections which dri a, Pa . , has patented an improved cider 
al ways lie in the same horizontal plane, mill and wine press. The fruit is first 
al tern ate with the vertically movable sec · placed in a hopper and ground. It is then 
tions, and are attached to and supported passed between compression rollers to ex-
by alternate sections or l inks of the tongs. tract the juice, and the pomace is then 

The extending sections are mounted dropped on an endless belt, which carries 
on uprights, B, which extend downward it ou t of the mill . The compression roll-
and are slotted to receive the pivot of the ers are covered with rubber. These 1'011-
upper joint of the lazy tongs sections·, 

BRASSINGTON'S EXTENSION TABLE. 
ers compact together so closely as to pre-

these uprights are also connected by vent the passage of the juice betw een 
a sliding connection with the lower joint the m, while the ir ehtstic quality permi ts 
o f the section. The par ts  arc arranged so that the mov- ring nuts, which clamp the bars upon the handle, forming a the pomace to pass. The j uice flows from tbeir upper 
able sec tions always maintain a central position in 1'ela- secure attachment . surfaces as from a trough, li n d  is received into a conductor, 
tion to the permanent ones ; and when the permanent sec- Mr. Aaron M. Sidwell, of Girard, Kansas, bas patented a throngh which it flo ws out of the mill. 
tions are sufficiently separated, the rising of the lower joint transplanter so constructed that plants can be readily re- Mr. Charles W. Millspaugh, of Row aton, Conl l . ,  has 
then carries the intermediate movable sections upward into moved from the gronnd without disturbing the soil around patented an improved music hold er. It is a h orizontal bar 
place and sustains them in that position. their roots, and holes made in the ground of exactly the provided with two sl id ing blocks, carryi ng clamping springs 

The table is locked in an extended or closed position by shape and size of the soil raised with the plants. A very which press upon the leaves on each side of a music book. 
pressing a button. A lady or child may readily open and convenient implement. An indicator, designed more especially for attach ment to 
close the table, so small is the force required, as the pivoted MI'. Emil Schuhardt, of New York city, has patented a boxes or drawers which contain boots and shoes, but w hich 
trusses, C, are balanced and may be employed for other 
the table works almost as purposes, has been patented 
easily as a door turns on its by Mr. C. Friedricb A. Bult-
hinges. The table top, mann, of Sumter, S. C. It 
whether drawn out or closed , not only indicates the kind of 
is always �upported by truss- merchandise contained in the 
es, which give it great drawer or box, but also the 
strength and r igidity ,  and number of articles. 
there is no doubt of the su- A band cutter for thrash-
periority of the table in point 
of durability . It is a most 
desirable improvement. 

The advantages of a table 
of this construction will be 
apparent to any one baving 
had even a slight experience 
with extemion tables of the 
common form. The extra 
leaves are al ways in .place and 
properly stored, and all that 
is required to lengthen the 
table is to release the retain­
ing rod and draw it out, and 
to shorten it when length­
ened is simply the reverse of BRASSINGTON'S EXTENSION TABLE, 

ing machines, patented by 
Messrs. John Alexander and 
William Alexander, of Hazel­
rigg, Ind. , is so constructed 
as to cut the bands as the 
bundles are fed to the band 
table, and to present the grain 
to the feeder in better condi­
tion than when the bands are 
cut by hand, econom izing la­
bor, and preventing all danger 
of the feeder's hands being 
cut by the band cutter. Tbe 
construction of the device is 
simple, and its action effec­
tive. 
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THE SEA CAT . Black. Sheep of AUHraIIa. 

" Sea cat " is the popular name bestuwed on certain carti- Mr. Charles Darwin communicates to Nature the fol-
Jagin ous fishes of the order Holocepltala because of a peculi - lowing extract of a letter from a Mr. Sanderson, of Chil­
arity of their eyes, which have a greenish pupil, surrounded hurst, which seems to explain the reason for raiRing and 
by II white iris, and w hich have the property of shining, es- scattering black sheep among flocks of white ones on ranches 
pecially at night, like the eyes of the cat. These fishes seem in Australia. Mr. Sanderson writes : " In  the early days, 
to form a group intermed iate between sturgeons and before fences were erected and when shepherds had charge 
sharks_ of very large flocks (occasionally 4,000 or 5,000), it was im-

Nothing is stranger and more ugly in appearance portant to have a few sheep easily noticed among the rest ; 
than one of t hese fishes, especially the species repre- and hence the value of a certain number of black, or partly 
sented in the engraving, and which is well deserving of its l black sheep, so that colored lambs were then carefully pre­
scien tific name, OltimOJra rrwnstrosa. 

It is from three to four feet long, 
and its body, from the base of its 
enmmous head, gradually d i min­
ishes in size and ends in a long slen­
der t ail like that of some reptile. 
Its skin is smooth, elastic, and 
flabhy, of a silvery white, and cov­
ered with scales tbat are so minute 
that tbey are scarcely perceptible to 
the touch_ It is tbrown i uto folds 
and sinuous wrinkles all  along the 
body and on tbe top of the bead, so 
that i t  appears to be too large for 
the body that it envelops. Under 
the mouth, and on the lateral faces 
of tbe snout, it is perforated with 
numerous holes, from which issues 
a glutinous mucus. The pectoral 
fins are supported on a sort of tbick 
fleshy arm. Before and behind tbe 
ventrals hang two appendages re­
sembling small paws. Between the 
eyes tbere is a large fleshy club­
shaped process, with sel'l'ated edge, 
and ending in a spine, which some­
what resembles a cro wn,  and has 
given rise to one of the popular 
names of the fish-" king of tbe 
herrings. " What makes tbe sea cat 
still more hideous is its quick and 
odd movements, bending and twist 
ing. as it does, in all possible direc­
tions. Besides tbis, the different 
part s of i ts  snout are constantly in 
motion, so that it has the appearance THE SEA CAT 
of making grimaces, w h ich have 
hecn compared to those made by monkeys. There are two ' served. It was easy to count ten or a dozen sucb sheep in 

k i n d s  of this fish-tbe n orthern sea cat (represen ted in the a flock, and wben one was missing it was pretty safe to con­
engraving) which is found in the North Sea and Nortbern 

,
clude that a good many had strayed with it, so that the 

At lantic, and the sonthern sea cat ( OallmltyTWUB australi.�), I shepherd really kept count of his flock by counting his 

inhabit ing the southern seas. The first of these pursues speckled sheep. As fences were erected the flocks were 

shoals of herrings and other migratory fish, and also made smaller, and the necessity for having these spotted 

feeds on jelly fisbes and crustacean s. Its flesh is tough, sbeep passed away. Their  wool also being of small value, 

but the Norwegians use the eggs (which, as in the the practice soon grew of killing them off as lambs, 01' so 

sharks,  are i nclosed in a leathery capsule) as food, and young tht.t they had small chance of breeding, and it sur­

em ploy the oil of the liver in diseases of the eyes and for prised me how, at tbe end of my sheep farmin g  experience 

wounds. of al lout eight years, tbe percentage of colored lambs pro-

In the southern sea cat the snout ends in a grist ly appen- duced was so much smaller tban at the beginning. As the 

dage, bent backw ard at the end so as to resemble a hoe ; the qua t Hity of colored wool from Australia seems to have 

anterior dorsal is very far 
forwa;'d over tbe pec tora ls ; 
the second over the ventrals 
and reaching to the caudal, 
and t u e  tail does not end in a 
filament . The singular sbape 
of its snout, which is not un­
like tbat of the tap ir, has 
gained for i t  the familiur 
n ame of " elephant fish. " It 
is about tbe ;,ame size as the 
northern animal, and is sil­
very, tinged w ith yellowish 
brown. 

JERSEY BULL DIAVOLO. 

Tbis bull w as the ti rst  prize 
in the yearling class at the 
New York State Fair in 1880. 
It is the property of Hon. 
Erastus Corning, of Albany. 

The engraving, from a pho­
tograph taken for tbe Rural 
New Yorker, at the time of 
tbe Fair, and reproduced w ith 
great faithfuln ess, is a very 
correct portrait of this spirit­
ed aud beautiful animal.  
That he is " good enough " 
goes without saying, for he 
won the higbest honor in a 
large class. The photograph, 
as usual, sl ightly exaggerates JERSEY BULL DIA VOLO. 

added. This mixture is moulded into Jumps of convenient 
form, dried, broken into small pieces, mixed w ith an equal 
bulk of granulated clay, and then carbon ized in a retort. 
This material , when screened, constitutes the new filtering 
material especially adapted for treati ng sugar, etc. The 
d u st screeni ngs will remove color from solutions of sugar 
and form a new product. 

• I . . .. 
NATURAL HISTORY NOTES. 

The Oolors of Flowen-Hitherto it has been supposed that 
the colors of flowers were due to so many different materialS, 

each color '  being a chemical com­
bination having no relation with 
the others. But n ow, however, 
Prof. Schuetzler, in a communica­
tion to t i l e  Vaudois Society of Natu­
ral Sciences, shows that, when tbe 
color of a flo wer is extract ed by 
placing the latter in alcohol, tbe 

I addition of an acid or alkali w ill 
give all the colors that plan t s  ex­
hibit_ Flowers of preony, for ex­
ample, give when put into alcohol a 
violet -red liquid. If to this solution 
binoxalate of potassa (" salt of 
Borrel ") be added the color be­
comes pure red. Soda causes i t  to 
chanl!e, according to quantity use d ,  
t o  violet, blue, or green.  In t h e  
latter case t h e  green liquid ap­
pears red by transmitted light, 
just as a solu tion of chlorophyl (the 
green coloring matter of leaves) 
does. The sepals of preony, w h ich 
are green bordered with red, b�­
come entirely red when put i nto a 
solution of binoxalate of pota Esa. 
Tbese cbanges of color, which 
may be obtained at will, may well  
be p roduced in plants by the same 
causes, since in all plants there are 
always acid or alkaline matters. 
Moreover, it is quite certain that 
tbe change from greeu to red ob 
served in leaves in autumn is due 
to tbe action of the tann i n  wbich 
they contain on the chloropbyl. 
Consequently, without wishing to 

aflirm it absolutely, Prof. Sc lmetzler believes that a pri01'i 
there is in all plants but one coloring matter- chlorophyl­
which, becoming modified by certain ageu ts, gives al l  tbe 
tints that flowers and leaves exhibit .  As for white flowers, 
it is well known that tbeir want of color is due to the fact 
that thei r cells are filled with a colorless fluid, and that their 
opacity proceeds from the air contained in the inter­
spaces. 

When such flowers are placed under tbe receiver of an air­
pump tbey are seen to lose their opacity and become t rans­
parent in mea�ure as the air is exhansted_ 

Relatiun of Jilish to tlte Lime in Water.-In a recent paper 
uy Herr Weitb , entitled " C h emi cal Investigation of Swiss 

Waters w i t h  Reference to 
their Fau n a , "  be gives a large 
number of quantitati ve analy­
ses of the w ater of Swiss 
lakes, rivers, and streams, 
with regard to the proport ion 
of lime and eartby subst ances 
generally contained in them. 
In this research a very inter­
esting relat i on appeared be­
tween the quantity of fish 
and tbe amoun t  of l ime con ­
tained in the water. The re­
sult arrived at was that, in 
general, of the various bodies 
of water under otherwise sim ­
ilar con ditions, tbose which 
contain the most dissolved car­
bonate of time also con tain the 
most fish. Tbe explan ation 
of this fact. is also gi ven by 
tbe author. The simple car­
bonate of lime is foun d  
largely distributed o n  tbe 
bottom and banks of lakes, 
etc. , but it is insoluble, and 
therefore cannot be taken u p  
b y  the water. If, however, 
the water contains carbonic 
acid in abun dance (which of 
course is produced by the 
respiration of ani mals) tbis 
tran sforms tbe carbonate into 

tbe legs, perhap.'!, b ut the 
life-like play of light on the hide, the shadows, the spirited 
pose of the animal, are excellent, and so well preserved that 
the picture is a source of pleasure simply as a work of art. 
Diavolo was sired by Stockwell 3d, tbe noble bull which 
won the first prize at tbe same sho w  in .. aged " class, and 
was imported by ldr_ Corning_ His dam, TranqUill ity, is 
by the same sire, her dam being Daisy Morton, also im­
ported. 

the bicarbonate , wb ich is 
mucb diminished, the above experience w oul d  appear to be I readily solUble in water. The correctness of this view was 
general. " proved by the author by experiment. By a sure chemical 

• � •• .. 
analysis, tben, one may with con�iderable probability form 

Filtration and DecolOrization. a prognosis as to the quantity of fish in a body of water, to 
BY 0_ G. PFANDER, LONDON. say wbat its chemical composition was, and to find his esti-

It consists of dried or baked gran ulated clay mixed wit h mate remarkably verified. An importan t practical conse­
blood to the proportion of about three of clay to fou l' of quence would be deducible from these facts, if further ex­
blood ;  sometimes a proportion of vegetable charcoal is periments should confirm the lluppo5ition that not only do 
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:fishes increase the proport.ion of lime in water, but that, I initial temperature. If limited to the lower limbs, it may, albumen of the lIesh which presses on the uerves, and that conversely, an abundan ce of l,ime in water migllt have a I in 80 minutes , raise the rectal temperature 0 '80 to 0 '7° . In the soda dissolves the albumen and relieves the pressure. stimulating effect on fishes. The latter, for their part, pro· general, a rigorous application of the laws of mechanics to Others think that the burn generates an acrid acid. which 
duce this carbonic acid which, with lime present in the water, the human organism is not justified. t.he soda neutralizes. 
does not escape into the atmosphere, but remains dissolved _ , • , .. ... , • , .. 
in water, and EO st imulates plant life. Water plants, how· Accumulation of: Forclp Bodlee In the Stomach. Sewage, and BuIee f:or Public DnUdlngs. ever, serve aquatic animals as food, and render possible their The following case is reported by Charles L. Dayton, M. D. ,  The following rules, to be observed in the construction of existence ; and thus vegetable and animal life, whose mutual in the Buffalo Medical and Surgical Journal. It demonstrates all bui ldings erected under her Majesty's Office of Works, dependen ce is well known , is maintained by the mediating that in gastric di<feases there is great difficulty in forming a have been prepared and issued by the Secretary to the Office action of limEl in continuous and intimate connection. Ex· co:r�ect diagnosis, and also in reaching a reliable prognosis, of WorKs : 

periments on II large scale would decide whether it is possi· the problem only yielding a satis factory solution through a 1. All water closets and urinal8 shall be constructed so ble to transform a body' of water on ground which is without post·mortem examination : that one wall at least of such closets and urinals shull be an lime, and therefore poor in organic life, by suitable addition Mr. S. , aged 45, residing at Black Rock, for a period of outer wall of the building. 
of carbonate of lime into such as would afford proper con· six months had. complained of gastric pain with nausea, and 2. All soil pipes shall be carried outside the buildin g, and dition of life for animals and plants. other symptoms of indigestiou. He presented the appear· ventilated by means of pipes leading the foul gases above .. , • , .. a nce of one suffering from scirrhus of the stomach or aggra· the highest point of the bUilding. Such pipes to be carried Eft'ect of: Strong Drink on the Liver. vated dyspepsia. Fail ing to secure relief after consulting to points removed from chimney stacks. The Family Physician tells us that when alcohol is intro· several physicians, he consented to accompany me, with a 8. Separate cisterns shall be constructed for the water duced into the stomach in the ordinary way, it nearly all view to consu lt  Prof. Austin Flint, Sr. ,  at that time residing closets and for the general purposes of the building. No passes through the liver. Undiluted spirits are much more in Buffalo. Prof. Flint examined the patient thoroughly, tap or " draw.off " shall be affixed to any pipe communi. injurious than when mixed with water, and produce greater and expressed the opinion that he would ultimately rel:ovel'. cating with a cistern supplying a water closet or urinal. irritation . 1. lcohol consumed as wine or beer is far less de· Two days afterw ard the patient suddenly died. At the 4. All waste pipe!\. and overflow pipes of cisterns shall tel'. structive to the liver than when taken in the form of ardent autopsy, in the presence of Drs. L. P. Dayton, Tobie, and min ate in the open air, and be cut off from all direct com­spirits. A hot climate intensifies all the vicious effects of alco· Beaman, the stomach was removed. It contained a tumbler· munication with drains. hoI. The symptoms of cirrhosis of the liver are in the early ful o f prune pits ; the py loric orifice was so far occluded by 5. Great attention shall be paid to in s'lring thorough ven. stages often obscure, but later they are sufficiently well the induration of the surrounding tissues that it admitted tilation in all rooms. Rooms S ,) high that their ceilings marked. At first the liver gets slightly enlarged, and the patient only the passage of a small catheter. About three inches sball be more than two feet above the top of the windows, suffers from pain in the right side, indigestion, wind, and cos- from the pyloric orifice the stomach was perforated, pro- corridors, staircases, and other ouen spaces, shall be spe. tive bowels . He is occasionally feverish, his skin is hot and bably through the influence of the prunes. His wife stated cially ventilated so as to prevent t;le accumUlation of stag­dry, and he has a peculiar, unhealthy, sallow look, which he that he had not eaten prunes in five or six months, and could nant air. 

probably fails to notice, but which is suffi.ciently obvious to offer no explanation for his swallowing the pits. 6. All main drains should, where practicable, be formed his friends. The necessity for making a change in his habi ts The case is interesting on account of the presence of so outside the building. In the event of its being necessary to is forced npon bis attention, and for a week or two he is large a quantity of foreign substances in the stomach, of the carry a main  drain underneath a bn ilding, it must be trapped under the doctor's orders, and not feeling able to drink any similarity of symptoms to those usually occurring in ulcera· immediately outside the main wal , and a ventilating'pipe more, he consents to follow a restricted diet, and to take a tion and scirrhus, and of the obscurity often attending gas· must be carried from that point to the highest part of the course of purgative,. tric and intestinal diseaae, which is cleared up only through roof, as under Rule 2.-Journal oj the Socioty of A rts. Soon the most prominent symptom<f are relieved, he fancies the post-mortem examination. .. , • , .. ____ _ himself well again, and quickly returns to his old babits. ... , • , • PUocarpin In DI)l htheri a. 
Gradually, however, be notices that he is getting thinner Neuralgia a8 a "  WaJ.'Illng." 

Last week fifty-two children d h ,d in Brooklyn of diph. and weaker, and occasionally he has a good deal of pain in The great prevalence of " neuralgia "-or what commonly theria. Sad reports of similar m, lrtality come from other the side. He i s nervous and out of sorts. He has no longer goes by that name-should be regarded as a waruing indica· quarters. I is our dllty to call he especial attention of the pluck he u sed to have; first his friends notice it, and then tive of a low condition of health, which must necessarily American physicians to the extrao dinary success which is 
he gradually becomes aware of it himself. He :finds that he render those who are affected with this painful malady es · now reported in Germany, in this disease, from the muriate 
is not " fit for business," and he is afraid to see people. The p.ecially suscep.tib!e to the invasion of �ise�se� of an . aggres· of pilocarpin. It is given in ordin: ry doses , internally, and patient has occasional attacks of diarrhea, his appetite fails, slve type. ThIS IS the season at whIch It IS partICularly a large number of cases bave bel n reported by d ifferent and the emaciation and debility increase. He tries all kinds desirable to be strong and well furu is.hed wit� the �ort of physicians wherein the results " ere astonishingly good. 
of treatment, but never sticks to one for long at a time. He strength that affords a natural protectIOn agamst dIsease .

. As soon as the pilocarpin exercises its specific effect on the consults every one of any note in London, hut derives little There wH.I presently be ueed of all the internal heat which salivary glands, the false membrsl te detaches, the inflam. if any benefit from their advice. He would give up the the org�lllsm can comm.and, and
.
1I good store of �at for use matory phenomena disappear, and improvement begins. 

drink if he could, but he can't. His self·reliance is gone, the as fuel IS not to be despIsed. It IS no less essential tbat the We particularly request our read ers to try this treatment 
alcohol has stolen away his will, and he is utterly incapable v ital forces should be vigorous , and the nerve power, espe· and r?port their results, whether go od or bad. -Medical and 
of giving up the dangerous fascination. He will take an oath cially, in full development. Neuralgia indicates a low or de· Surgical Rep01'ter. 
to-day that he will never touch another drop of spirit, and pressed state of vitality, and nothing so rapidly exhausts the :......-----....... �, ....... ,-.. - -----
will probably break it to·morrow. Sometimes he wishes that system as pain that prevents sleep and agonizes both body 
some one would lock him up in an a�ylum, or that by some and miud.  It is, therefore, of the first moment that attacks 
chance or other he could have six months' imprisonment, of this affection, incidental to and indicative of a poor and 
but he never feels able to put h imself under restraint. After weak state, should be promptly placed under treatment, an d 

a time th� liver gets smaller, and this, instead of being a good as rapidly as may be controlled. It is worth while to note 
sign, is a bad one , for it is contracting. He would willingly this fact, because , while the spirit of manliness incites the 
enough consent to kn{)ck off drink now, but it is too late ; " strong·minded" to patient endurance of suffering, it is not 
the mischief is done, the liver is in a state of cirrhosis, and wise to suffer the distress caused by thi s  malady, as many 
no med icine can restore it to its natural condition .  Is tbere are now suffering it, without seeking: relief, forgetful of the 
any remedy for this horrible complaint ? Yes, one, teetotal. condition it bespeaks, and the constitutional danger of which 
ism-absolute abstinence from alcoholic liquors of all kinds. it is a warning sign. -Lancet. 

This remedy must be applied early. If he waits till his liver ------.. -. ....... ,-.------
has undergone serious organic change, it is too late. No Suggestione (Joncernlng Long Life. 

half measures will suffice ; he must give up drink of all If any one could furnish the world with a medicine which 
kinds. If he does this he will recover ; but if he goes on in would insure a long life, there is no end to the deman d he 
his old plan an early and painful death is the inevitable con· would have for his drug . The Herald of Health thinks he 

sequence. would need many factories to make it, and many banks to 
• , • , .. hold the m oney he would receive. Fortunately there is no 

Exerelee and Tempera'ure. such medicine, and so the world will have to get along in 
These have been made the subject of a series of obsel'va II some oth�r way. . 

tions (about 150 in number, extending over four years) by Some tIme a�o �he French Government sent a ?rcular �et. 
M. Bonnal. He finds that all muscular exercise raises the , tel' to all the districts of that country to collect mfQrmatlOn 
rectal temperature. The rise is not, however, in direct rela· ! as to those con?itions of life �hich s�emed to favor longev­

tion either to the duration of the exercise or the apparent ; ity. The replIes were very mterestmg, but on the wh?le 
fatigue. For a given exercise, performed under like condi· i �ather monotonous; and th? general result was that 10�gevI�y 

tions, the rise of temperature may vary in differen t in dl- ' IS promot�d by great SObrl?ty, re�ular labor, espeClally m 

viduals. and even in the same individual . The altitude, the I the open au', short of exceSSIve fatIgue, easy hours, a well·off 
state of the atmosphere, the energy of the movement, the : condit�on , a philosophical mi?d �n meeting troubles, not. too 
nature and amount of clothing have a very manifest i1'.lIu· I much mtellect, and a domestIC lIfe. The value of marl1age 
ence, especially on the rapidit� of the rise. Absence or ! was unive�sally admitted, Rnd long·lived p.arents were also 
abundance of perspil'ation has no apprec iable influence. found an Import. ant factor. � healthy �ltmate and good 
The rectal temperature is rarely elevated heyon d 88 '6° C. ; , water were mentIOned. All thIS agrees WIth common seuse, 
but in one case, tbat of It runner who, on the 14th of No. : unless the idea that the intellect is a hm derance to longevity 
vember ran about 18 kilometers in an hour and a half with. : be considered unreasonable. and we know that some of 
out 'sto;ping, M. Bon nal found it 89 '5 ° .  (This man showed I the most intellectual men have lived to great age. 
no accelerated respiration , but merely an increase of pulse I .. , . ,  .. 
to 145 beats. ) In rest after exercise the rectal temperature Soda Co r Burns. 

falls, and the more rapidly the shorter the exercise has been. All kinds of burns, including scaldll and sun burns, are 
It is noted that all rapid exercise diminishes the peripheric almost I mmediately relieved by the application of a solution 
temperature (in the mouth, armpit, or groin), which, on the of soda to the burnt surface. It must be reme�bered t at 
other hand, rises again directly rest is  taken, and after some dry soda will not ?o unl?ss it i� surrounded Wlt� a .clot� 
time the peripheric and rectal temperatures come to their moist enough to dIssolve It. ThIS method of sprmkhng It 

normal difference, 0 '2° or 0 '8°. If the rectal temperature be I on and covering it with- a wet cl oth is ofteu the very best. 
over 87°, a moderate exercise (such as walking 20 minutes But it is sufficient to wash the wound repeatedly with a strong 
on level ground) only raises it 0 '2° to 0 '40. ; but if un der 87°, solution. It would be well to keep a bottle of it always on 
the nse may be more. In rapid ascent it is always after the hand, made so strong that more or less settles on the bottom. 
first half hour that the rectal temperature is most raised ; it This is w bat is cal led a saturated solution, and really such a 
may then remain stationary, or rise, or even descend a few solution as this is formed when the dry soda is sprinkled on 
tenths of a degree. Gymnastic exercise in tbe horizontal and covered with a moistened cloth. It is thought by some 
position, and limited to the upper limbS, does not alter the ' that the pain of a buru is caused by the hardening of the 

Baepberry (Julture ] [ade Eaey. 

It is a source of constant regret with farmers that small 
fruits require so much care and att lUtion, and that, too, in 
the season when they are hardest at work at something else. 
Field work mU8t be done at all eve nts, and so the " berry 
patch " strnggles on single-handed with weeds and grass 
till it submits to the inevitable sward. Some years ago, 
coming into possession ot: a patch C lf black·cap raspberries 
that had received the usual sbi ftlesl culture, I treated them 
in the following way : After careful ly plowing and hoeing 
them, I covered the ground with a heavy layer of strawy 
manure, and the work was done, no only for that year, but 
for the two years following, only renewing the mulch each 
spring. Only a few straggling C8 nada thistles will ever 
grow through such a mulch ; the , loil is always rich and 
moist, and the berries can ask no better treatment. Since 
that time I have tried the same plan without removing the 
sod . and find that the result is quite as satisfactory. Late 
as it is in the season now, any ra! pberry plot can be reo 
claimed by a liberal application froD' the horse manure pile. 
Farmers, try it, and you will not nerd to complain that bel" 
ries cost more than they are worth. - J. O. in N. Y. Tribune. 

Sewer Ventilation. 

At a recent meeting of the Leith 'l'own Council, Provost 
Henderson , a propos a memorial from certain inhabitants 
on nuisance said to be caused by the , ;ewer ventilation in the 
streets, took occasion to address the I louncH on the p rinci­
ples and practice of sewer ventilation. He described the 
various means which had been resort"d to in different towns 
to secure ventilation of the sewers, 1 ,y in·draughts, by out· 
dranghts, by furuaces, by screws, bl lt thought experience 
had proved that the simpler the mfans adopted the more 
effectuRI the result. In fact, the mor,) numerous and more 
direct the openings made in the sewen the better the venti· 
lation and tbe less the nuisance (if an) ) from sewer air. He, 
as Mrs. Lirriper with the chimn eY'c( Jwls and smoke, pre­
ferred the ventilation, and the means 1 hereof, plain, and this 
was the general conclusion of compe t ent observers on the 
subject. If the street ventilators of Leith stink, the evil 
must be sought not in the ventilatOl s, but in the sewers 
themselves. 

.. j e , .. ----
PASTE FOR PAPER. -To ten parts by weight of gum ara· 

bie add three parts of sugar in order to prevent tbe gum 
from cracking ;  then add water until th 3 desired consistency 
is obtained. If a very strong paste is equired ad d a quan· 
tity of flour equal in weight to the gum, wi thout boiling the 
mixture. The paste improves in strength when it begins to 
ferment. - Oh.ron. Industr. 
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FEBRUARY 5 ,  1 88 1 .] 
Cotto n llIanutaeture.-Census or 1 880. 

Preliminary report upon tbe 8pecific cotton manufacture of 
tbe United States, exbibiting tbe number of looms, spindles, 
the number of bales of cotton consnmed, and the number of 
operati ves employed, as reported by Edward Atkinson, of 
Bo�ton, �rass. ,  Special Agent of the Tenth Census on Cot­
ton Manufacture. 

! 'S "i i.�'tl 
... "' 'Oi  �bJ)� § § oo  0 ";  "' ''' � �� ...... "" � ..d � IV .. � s;§ � g s� STATES. .. u. 0 t €  "' E O � S !l  

f IXl Q .. .d a,) ..c t!  § .e � oo"£5 Z OO  S O  ,, 0  � ��� Z Z � !fa 

I 

Alabama . . . . .  . . . . . .  1,060 55,072 14,887 1 ,600 
Arkansas . . .  . . . . . . . .  28 2,015 720 64 
Connecticut 18,036 931,588 107,877 15,497 
Delaware . . . . . . . . . . . . . .  823 48,858 7,512 695 
Florida . . . . . . . . . . . . . . .  - 816 350 33 
Georgia . . . . . . . . . . . . . . .  4,713 200,974 67,874 6,678 
Illino i s  . . . . . . . . . . . . . . .  24 4.860 2.261 281 
Indiana . . . . . . . . . . . . . . .  776 33.396 11 .558 720 
Kentucky . . . . . . . . . . . . .  73 9,022 4,215 359 
Louisiana . . . . . . . . HO 6.096 1 .354 108 
M aine . . .  15.978 696,885 112,361 11,318 
Maryland 

. . .  : :::.: ' : : :  2,325 125,014 46.947 4. 159 
]\1 aS8ac h nsetts . . . . . . . .  94,788 4,465,290 578.590 62,794 
Michigan . . . . . . . . . . . . .  131 12.1tO 600 208 
M i8�issippi . . . . . . . . . . .  704 26,172 6.411 748 
M issourI 0 _ 0 . . .  • • •  0 .  341 19,312 6.399 515 
New Hampshire . . . . . . .  25,4S7 1,008.521 172.746 16,657 
New Jersey . . . . .  . . . . .  3.344 232.305 20 569 4.658 
New York . . . . . . . . . . . . .  12,822 578.512 70.014 10,710 
North Carolina . . . . .  1,960 102.767 27,508 3,428 
Ohio . . . . . . . . . . . . . . . . .  : 42 14,328 10,597 563 
Pennsylvani a  . . . . . . . . . .  10,541 446,379 86,355 1 1,871 
Rhode Island . . . . . . . . . . 80,274 1,649.295 161,694 22 228 
Houth Carolina . . . . . . . .  1.776 92.788 33.099 2,195 
Tennessee . . . . . . .  . . . . .  1,068 46.,168 11 ,699 1 ,312 
Texas . . .  . . . . . . .  . . . . .  71 2,648 246 71 
Utah . .  14 432 - 29 
Vermont .::: . . . . . . . . . .  

1 .180 55.088 7,404 735 
Virginia . : : : : : : :  : :  1.324 44.336 1 ] .461 1 .112 
Wisconsin . . . . . . . . . . . .  400 10,240 8.173 282 

• f " '  .. 
The Health 01' Cities. 

Statistics compiled by the National Board of Health 
show that for the year ending October 3 1 ;  1880, the more 
important cities of the world rank as follows in comparative 
healthfulness. The death rate shows the number of deaths 
to each 1,000 persons during the year : 

City. Population. Death Rate. 
Cticago . . . . . . .  . . . . . . . . . . . .  503.298 . . . . . . . . . . . . . . . . . . . . . . .  17'9 
Philadelphia . . . . . . .  . . . . . . 850,000 . . . . . . . . . . . . . . . . . . . . . . . .  18'3 
st. Louis . . . .  . . . . . . . . . . . . . . .  333.577 . . . . . . . . . . . . . . . . . . . . .  18'0 
Boston . . . .  . . . . . . . . . . . . . . .  375.000 . . . . . . . . . . . . . . .  , . . . . . .  20 
Baltimore . . . . . . .  . . . . . . . . . .  393.796 . . . . . . . . . . . . . . . . . . . . . .  20 '9 
London . . . . . . . . . . . . . . . . . . . . 3.254,260 . . . . . . . . . . . . . . . . . . . . . .  21 
Leeds . . . . . . . . . . . . . . . . . . . . .  818,291 . .  . .  . . . .  . .  . .  . .  . .  . .  . .  . 21'8 
Glasgow. . . . . . . . . . .  . . . . . . . . . 589,598 . . . . . . .  . . . . . . . . . . . . . .  21'9 
New York . . . . . . . . . . . . . . . . .  1 ,203,223 . . . . . . . . . . . . . . . . . . . . . . .  23'4 
Paris . . . . . . . . . . . . . . . . . . . . . .  1.988,806 . . . . . . . . . . .  . .  . . . . . . . .  24 
Brooklyu . . . .  . . . . . . . . . . . .  . .  . 556,889 . . . . . . . . . . . . . . . . . . . . . .  25'8 
New Orleans . . . . . . . . . . . . . . .  216 359 . . . . . . . . . . . . . . . . . . . . . .  27'7 
Lyons. . . . . . . . . . . . . . . .  . . . . . . 342,815 . . . . . . . . . . . . . . . . . . . . . . .  27'7 
Berlin . . . . . . . . . . . . . . . . . . . . .  1,096,644 . . . . . . . . . . . . . . . . . . . . . . . .  29'3 
Dnblin . . .  . . . . . . . . . . . . . . . . . . 314.666 . . . . . . . . . . . . . . . . . . . . . . . .  32 '9 

.. ' . ,  .. -
Luminous Paint. 

According to the London Building News, luminous paint 
is getting into quite extensive use in England. Mention is 
made of offices. coated with the paint which give great satis­
faction to the occupantB. The  effect is that of a subdued 
light, every object in the room being clearly visible, so that 
in a room so treated one could enter without a light, and 
find any desired article .  The luminous paint is  excited by 

the ordi nary daylight, and its effect is said to continue for 

about tbirteen hours, EO that it is well adapted for painting 

bedroom ceilings, passages that are dark at night, and other 

places where lamps are objectionable or considered neces· 
sary. For staircases and passages a mere band of the paint 

will serve as a guide, and costs but a trifle. For outdoor 
purposes the oil paint is . used, bnt for ceilings and walls tbe 
luminous paint, mi xed with water and special size, can be 
used the same as ordinary whitewash, and presents a similar 
appearance in the daylight. By the recen t discovery tbat it 
can be applied as ordinary whitewash considerably expands 
the field of its u�efnlness. Sheets of glass coated with the 
paint are in  use in some of t.he vessels of the navy, at the 

Waltham Powder Factory, at Young's paraffine works, and 

in the spirit vaults of several London dock s ;  and now that, 
by increased production and the use of water as the medium, 
its cost is reduced by one half, it will probably be exten­
sively used for painting walls and ceilings. The ordinary 
form of oil paint has already beeu applied in mauy ways, to 
statues and busts, to  toys, to clock faces, to name plates 
and numbers on house doors, and to notice boards, such as 
" mind the step ,"  " to let, " etc. The paint emits light wi th· 
out combustion, and therefore does not vitiate the atmo· 
sphere. Several experimental carriages are now running on 
different railways. the paint being used instead of lamps, 
which are necessary all day on acconnt  of the line passing 
through occasional tunnels. 

• f ' �  .. 
Light Road Locomotive Wanted. 

A correspondent suggests that this is one of the great needs 
of the times, and wants us to keep the subject before our 
readers. He says : " Your suggestions in years past have 
brought out many valuable inventions. Having been a patron 
of the ScmNTIFIC AMERICAN for thirty years I know its 
value. It has been a schoolhouse, workshop, and laboratory 
to thousands of men who are now in mature life. " 

Jcirut ifi t !mericau. 
Cities HaTing a Population or 1 0,000 and Over .­

Census 01' 1 8 8 0. 
State. 

Akron, 0 . . . . . . . . . . . . . . . . .  . 
Albany, N. Y . . . . . . . . . .  . 
Alexandria, Va . . . . . . . . . .  . . 
Allegheny, Pa . . . . . . . . . o c . 
Allentown, Pa . . . . . . . . . .  . . 
Altoona. Pa . . . . . . . . . . . . .  ' 
Amsterdam, N. Y . . . . . . . .  . 
Atcbison, Kan . . . . . . . . .  . .  
Atlanta. Ga, . . . . . . . . . . . . .  . 
Attleborough, Mass . . . . . . •  
Auburn, N.Y . . . . . . . . . . . .  . .  
Augusta. Ga . . . . . . . . . . .  . . 
Aurora, III . . . . . . . . .  . .  . .  . 
Austin, Texas . . . . . . . . . . .  . .  
Baltimore, Md . . . . . . . . . . . .  . 
Bangor, Me . . . . . . . . . . . . . .  . 
Bay City, Mich . . .  . .  . . .  . .  
Belleville, Ill . . . .  . . . . . . .  . .  
Biddeford. Me . . . . . . . . . . . .  . 
Binghamton, N. Y .. . . . . . .  . 
Bloomington, III . . . . . . . . . .  . 
Boston, MIISS . . . . . . . . . . . .  . 
Bridgeport. Conn . .  .. . . . 
Brockton, Mass . . . . . . . . . .  . 
Brooli.haven, N. Y . . . . . . .  . . 
Brooklyn, N. Y . . . . . . . .  . 
Buffalo, N. Y . . . . . . . .  . .  
Burlington, Iowa . . . . . . . . . .  
Burlington. Vt . . . . . . . . . .  . 
Cambridge, Mass . .  . .  . . .  . . 
Camden, N. J . . . . . . . . . . . .  . 
Canton, 0 . . .  . .  . .  . .  
Castleton, N .  Y . . . . . . . .  . 
Cedar Rapids. Iowa . . . . . .  . 
Charleston. S. C .  . .  . . . .  . .  
Chattanooga, Tenn . . . . .  . 
Chelsea, Mass . . . .  . . . . .  . 
Chester, Pa . . . . . . . . . . . .  . .  
Chicago, Ill . . . . . . . . . . . . . . .  . .  
Chicopee, Mass . . . . . . . . . . .  . 
Chilicothe, 0 . . . . . . . . . . . .  . . 
Cincinnati, 0 . . . . . . . . . . . .  . .  
Cleveland, 0 . . . . . . . . . . . .  . .  
Cohoes, N. Y. . . .  . . . .  . 
Columbia, S . C . . . . . . . . .  . .  
Columbus, O . . . . . . . . . . . .  . .  
Concord, N. H .  . . . . . . . . .  
Cortlandt, N. Y . . . . . . . . .  . 
Council BI uffs, Iowa . . . . . .  . 
Covington, Ky . . . . . .  . .  
Dallas, Texas . . .  . . . .  . .  . .  . 
Danbury, Conn . . . . . . . . .  . .  
Davenport, Iowa . . . . . . . . . . 
Dayton, 0 . . . . . . . . . . . . .  . .  
Denver, Col . . . . . . . . . . . . . .  . 
Derby, Conn . . . . . . . . . . . . .  . 
Des Moines, Iowa . . . . . . . . •  
Detroit, Mich . . . . . . . . .  . 
Dover,. N. H . . . . . . . . . . . .  . .  
Dul.lUque, Iowa . . . . . . . . . . 
Easton, Pa . . . . . . . . . . . . . .  . .  
East Saginaw, Mich . . . . . .  . 
Eau Claire, Wis . . . . . . . . . .  . 
Elmira. N. Y . . . . . . . . . . . .  . 
Elizabeth, N. J . . . . . . . . . .  . 
Erie, Pa . . . . . . . . . . . . . . .  
Evansville, Iud . . . . . . . . . .  . 
Fall River, Mass . . . . . . . . . . 
Fishkill. N. Y . . . . . . . . . . . .  . . 

Fitchburg, Mass . . . . . . . . . .  . 
Flushing. N. Y . . . . . . . . . .  . .  
Fond-du Lac, Wis . . . . . . . . . 
Fort Wayne, Ind . . . . . . .  . . 
Galesburg, III . . .  ' "  . .  , . .  . 
Galveston, Texas . . . . . . .  .. 
Georgetown, D. C . .  . .  . .  . 
Glollcesl er, Mass . . . . . . . .  . . 
Grand Rapids, Mich . . . . . .  . 
Hamiltou, 0 . . . . . . . . . . . . .  . 
Haunibal, Mo . . . . . . . . . . .  . 
Hartford, Conn . . . . . . .  ' "  
Harrisburg, Pa . . . . . . . . . . . 
Haverh ill , Mass . . . . . . . . .  . . 
Hempstead, N. Y . . . . . . .  . 
Hoboken, N. J . . . . . . . .  . .  
Holyoke. Mass . . . . . . . . . . . . 
Houston, Texas . . . . . . . . .  . 
Hyde Park, III . . . . . . . . . .  . .  
Indianapolis, Ind . . . . . . . .  . 
Jackson, Mich . . . . . . . . . . .  . 
Jacksonville, Ill . . . . . . . . . .  . 
Jamaica, N. Y . . . . . . . . . . .  . 
Jeffersonville, Ind . . . . .  . .  
Jersey City, N. J . . . . . . . .  . 
Johnstown, N. Y . . . . . . . . . 
Joliet, Ill . . . . . . . . .  . .  . . .  
Kalamazoo, Mich . . . . . . . .  . 
Kansas City, Mo . . . . . . . . .  . 
Keokuk, Iowa . . . . . . . . .  . .  
Kingston, N. Y . . . . . . . . . .  . 
La Crosse, Wis . . . . . . . . .  . . 
Lafayette, Ind . . . . . . . . . . .  . 
Lake Township, III . . . . .  . 
Lancaster, Pa . . . . . . . . . . . .  . 
Lawrence, Mass . . . . . . . . . .  . 
Leadville, Col . . . . . . . . . . . . . 
Leavenworth, Kan . . . . . .  . .  
Lenox, N. Yj . . . .  . .  . . . . .  . 
Lewiston, Me . . . . . . . . . . .  . .  
Lexington. Ky . . . . . . . . . .  . . 
Lincol n ,  Neb . . . . . . . . . . . .  . . 
Lincoln, R. I . . .  . . . . . . . .  . 
Little Rock, Ark . . . . . . . . .  . 
Lockport. N. Y . . . . . . . . . . . 
Logansport, Ind . . . . . .  . . 
Long Island City, N. Y . . . .  
Los Angeles, Cal . . . . . • . . . .  
Louisville, Ky . . . . . . . . . .  . .  
Lowell, Mass . . . . . . . . . . . .  . .  
Lynchburg, Va . . . . . . . . . .  . .  
Lynn. Mass . . . .  , . . . . . . . . 
Macon, Ga . . . . . . . . . . . . .  . 
Madison, Wis . . . . . . . . . .  . 

Pop. I State. Pop. 
16.512 Malden, Mass . . . . . . ' . . . 12,017 90,903 1 Manchester, N. H . . . . . . . . .  82,680 
13,658 Marlborough, Mass . . . . . . . 10,126 
78,681 Me�phis, Tenn. . . . . . . . . . . 33,593 
18,063 . Menden, Conn. . . . . . . . . . . .  18,340 
19,716 Middletown. Conn. . . . . . . .  11,731 
11,71! Milwaukee, Wis . . .  . . . . . . . 115.578 
15,100 Minneapolis, Minn . . . . . . . .  46,887 
34,398 Mobile, Ala . . . .  . . . .  . . . . . . . 31.205 
11 ,111 Montgomery, Ala . . . . . . . . 16,714 
21,924 Muskegon, Mich . . . .  . . . . . . 11,262 
23,023 Nashua, N. H . . . .  . . . . . . . . .  13,397 
11,825 Nashville, Tenn. . . . . . . . . . . 43.461 
10,960 Newark, N. J . . . . . . .  136,400 

332,190 New Albany, Iud . .  . . . .  1 6,422 
16,857 New Bedford, Mass . . . . . . 26.8j5 
20,693 New Britain, Conn . . . .  . . . . 13,978 
10,682 New Brunswick, N. J . . .  17, 167 
12,652 Newburg. N. Y. . . . . .  . . . 18,050 
17,315 Newbllryport, Mass . . . . . . .  13,537 
17,184 New Haven, Conn . . . . . . . 62,882 

862,535 New London. Conn . . . . .  10,529 
29,148 New Lots . N. Y . . . . . . . . . .  13.68 1 
13,608 New Orleans. La . . . . . . . . . .  216.140 
11,544 Newport, Ky . .  . . . . . .  . . . . 20,433 

566,689 Newport, R.  I . . . . . . . . . . . .  lS.693 
155,137 Newton, Mass . . . .  . . . . . . . . 16,995 
19,450 New York, N.  Y . . . . . . . . . .  1,206,590 
11,364 Norfolk, Va . . . .  . . . . . . . . . . 21.966 
52,740 Norristown, Pa . . . . . . . . . . 18,064 

41,658 North Adanis, Mass . . . . . . .  10.192 
12,258 Northampton. Mass . . . . . .  12.1n 
12,679 Norwalk, Conn . . . . . . . . . . .  13,956 
10,104 Norwich, Conn . . .  . . . . . . . . 21,141 
49,9J9 Oakland, Cal . . . . . . . .  . . . .  . .  34.556 
12,892 Ogdensburg, N. Y. . .  . . . . . 10,340 
21,785 Omaha, Neb . . . . .  . . . . . . . .  30.518 
14,996 Orange, N. J . . . . . . . . . . . . .  13,206 

503,804 Oshkosh, Wig . .  . . . . .  . . . . .  15,749 
11 ,325 Oswego, N. Y . . . .  . . . . . . . . 21 , 1 17 
10,938 Oyster Bay, N. Y . . . .  11,9,3 

255,7C8 Paterson, N. J . .  . . .  . . . . .  . .  50,887 
160,142 Pawtucket, R. ! . . . . . . . .  . . .  19.000 

19,417 Peoria, III . . . . . . . .  . . . . . . . . .  29,315 
10,040 Petersburg, Va. . . . . .  . . .  . . .  21,656 
51,665 Philadelphia, Pa . . . .  . . . . .  846.984 
13,838 Pittsburg. Pa . . . .  . . . . . . . . 156,381 
12,664 Pittsfield, Mass . . . . . . . . . .  13,367 
18.059 Portland, Me . . . .  . . . . . . . . .  33,810 
29,720 Portsmouth, 0 . . .  . .  . . . . . 1 1,314 
10,358 Portsmouth, Va . . . .  . . . . . . . 11,388 
11,669 Pottsville, Pa . . . .  . .  . .  . . . . .  13,253 
21.834 Poughkeepsie, N. Y. . . .  . .  . 20.207 
38,677 Providence. R. I . . . . .  . . . .  104,850 
33,630 Quincy, I11 . . . . . .  . . . . . . . .  27,275 
1 1 ,649 Quincy, Mass . .  . . . . .  . . . . . 10,529 
22,408 Racine, Wis . . . . . .  . .  . .  . .  16,031 

116,342 Reading, Pa . . . .  . . . . . . . . . .  43,280 
11,687 Richmond, Iud. . . .  . . . . . . . . 12.743 
22,254 Richmond, Va. . . . . . . . . . . .  63,803 
11,924 Rochester, N. Y. . . .  . .  . . . .  89,363 
19.016 Rockford, Ill . . . . .  . . . . . . . . 13,136 
10,1 18  Rock Island, Ill . . . . . . . . . .  11,660 
20,541 Rome, N. Y .  . .  . . . . . . . . . . . 12,045 
28,229 Rutland. Vt . .  . .  . . . .  . . . . . .  12,149 
27,730 Sacramento, Cal . . .  . . .  . . . .  21,420 
29,280 Saginaw, Mich . . . . .  . . . . .  10,525 
49,006 Salem, Mass . . . . . . . . . . . . .  27,598 
10,732 Salt Lake City. Utah . . . . .  20.768 
12,405 San Antonio. Texas . . . . . . 20,561 
15,919 Sandusky, 0 . . . . . . . . . . . .  15,838 
13,091 San Francisco, Cal . . . . . . . . 233,956 
26.880 San Jose, Cal . . . . . . . . . . . . . 12,567 
11,446 Saratoga Springs, N. ·Y . . . 10,822 
22.253 Saugerties, N. Y. . . . . . . . .  10,375 
12,578 �avannah, Ga . . . . . . . . . . . .  30,681 
19,329 Schenecl ady, N. Y . . . .  . . .  13,675 
32,015 Scrantou, Pa . . .  . . . . . . .  45,850 
12,122 Shenandoah, Pa. .  . . . . . . . . 10,148 
11,074 Shreveport, La . . . .  . . .  . . . .  11,017 
42,553 Somerville, Mass . .  . . . . . . 24,985 
80.762 South Bend, Ind . . . . . . . . . 13.279 
18,475 Springfield, Ill . . . . . . .  . .  19.746 
18,160 Springfield, Mass . . . .  . 33,340 
80,999 Springfield, 0 . . . . . . . . .  20,729 
21,851 Stamford. Conn . .  . . . .  . . . . . 11,298 
18,646 Steubenville. O. . . .  . .  . . . . . .  12.0<J3 
15,716 Stockton, CaL . . .  . . . . . . .  10,287 
75,074 St. Joseph, Mo . . . . . .  . . . . . .  32,484 
16,105 St. Louis, Mo . . . . . . . . . . . . .  350,522 
10,927 St. Paul, Minn. . . . . . . . . . . . 41,498 
10,089 Syracuse, N. Y. . . . . . . . . . . . 51,791 
10,422 Taunton, Mass . .  . . . .  . . . .  . .  21,20 

120,728 Terre Haute, Ind . . . .  . . . .  . . 26,040 
16,626 Toledo, 0 . . . . . . . . . . . . . . . . . 50,148 
16, 145 Topeka, Kan . .  . . . . . . . . . . . . 15,451 
11,937 Trenton, N. J . . . .  . . . . . . .  29,910 
55,813 Troy, N. Y . . . . . . . . . . . . . .  56,747 

.12, 117 Utica, N. Y . . . . . . . . . . . . . . .  33,912 
18,342 Vick"burg, Miss . . . . . . . . . .  11,814 
14,505 Virginia City, Nev. . . . . . . . 13,705 
14,860 WallJdll, N. Y . . . . . . . . . . . . 11,483 
18,396 Waltham, Mass . . . .  . . . . . . . 11,711 
25,769 Warwick, R.  I . .  . . 12,163 
39, 178 Washinl(ton,

·
D. C . . . . . . . .  147,807 

14,820 Waterbury, Conn . . .  . . . . 20,269 
16,550 Watertown, N. Y . . . . . . . . 10,697 
10,249 Watervliet, N. Y . . . . . . . . .  22,220 
19,08.3 Weymouth, M ass . . . . . . . . .  10,571 
16,656 Wheeling. W. Va . . . . . .  . . .  81,266 
13,004 Wilkesbarre, Pa . . . . . . . . . . 28,3',9 
13,765 Williamsport. Pa . . . . . . . .  18,934 
13,185 Wilmington. Del . . . . . . . . . . 42,499 
13,522 Wilmingtgn. N. C . . . .  . . . . .  17,861 
11,198 Wiuona, Minn. . . . . . . . . . . . 10,208 
17,117 Woburn. Mass . . . .  . . . . . . . .  10,938 
11,311 Woonsocket, R. I. . . . . .  . .  . 16,053 

123,645 Worcester, Mass . . . . . . . . . .  58.295 
59,485 Yonkers. N. Y. . . . . . . . . . . .  18,892 
15.959 York, Pa . . . . . . . . . . . . . . . .  13.940 
38,284 Youngstown, 0 . .  . .  . .  .. . . . .  15.431 
12,748 Zanesville, 0. . • . . . . . . . . " 18,120 
10,325 

CUrlOU8 Indust ries. 

The work of the staff of officers appointed by the super .. 
intendent of the census to collect statistics relating to t.he 
industries and manufactures of New York city is, says the 
Evening Post, now approaching completion, and will show, 
in the opinion of Mr. Charles E. Hill, the gentleman in 
charge of it , a very satisfactory growth since 11'70. 

In the course of the investigation hy Mr. Hill's deputies 
some singular industries were brought to l ight. It was 
found, for instance, that some use was made of old shoes, 
but exactly what use was hard to find out. Large numbers 
of old shoes were sold by rag pickers' to certain men who 
disposed of them at a good price. It IS well known that bils 
of old leather make the commercial article known as Prus· 
sian blue, but only a few firms manufacture it, and the new 
call for old shoes was evidently for some other purpose. In 
New York city and Brooklyn abou t three mill ion pairs of 
old shoes are thrown away every year. Formerly old shoes 
were plentiful in the gutters of certain neighborhoods ; now 
it appears that they are sought after as choice prizes in the 
rag picker's line. By dint of persevering inqui ry it was dis­
covered that the old shoes were used for three purposes. First, 
all shoes not completely worn out are patcbed, greased, 
and after being otherwise regenerated, sold to men who deal 
in such wares. Some persons wear one shoe much more 
than the other ; these dealers tind mates for shoes whose 
original mates are past hope. Secondly, the shoes not worth 
patching up are cut into pieces ; the good bits are used for 
patching other shoes, and the worthless bits, the soles and 
cracked " uppers , "  are converted into Jamaica rum by a 
process known only to the manufacturers. It is said that 
they are boiled in pure spirits and allowed to stand for a 
few weeks, the product far surpassing the Jamaica mm 
made with essences, burnt sugar, and spirito. A gentleman 
who doubted the trnth of this story stopped recently at a 
low grog shop in the neighborhood of the factory spoken of 
and inquired if t,hey had any rum from old shoes. " No." 
said the barkeeper, " we don't keep it  much now ; the drug. 
gists, who want a pure article, all sell it, and the price has 
gone up. But we have had it, and we can get you some if 
you want it, " How many old shoes go to a gallon of rum 
could not be ascertained. 

It has been noticed by some deputies that while manu­
facturers are quite will ing to put a valuation upon their 
manufactured product they hesitate about s tating the value 
of tbe raw material and even return the schedules with the 
space for the value of raw material left blank. In one in­
stance a manufacturer of tomato catsup returned a report 
giving the value of his manufactured product at $ 1 8,000 
and the value of his raw material as nothing. His explana­
tion was as follows : Every year in the coming season he 
sends to all the wholesale bouses which make a business of 
canning tomatoes clean tubs, w itb the nnder�tanding that 
the women who trim and peel shall throw the skins and 
parings into these tubs ; every day the tubs are removed, the 
stuff in them ground up, fermented, flavored, and sold as 
tomato catsup to the extent of $18, 000. 

Another sinp:ular and decidedly pernicious business is 
the manufacture on a large scale of cheap caudies from 
white earth or terra alba mixed w ith a little sugar and 
glucose. The deputy who investigated the confectionery 
business reports that seventy-five per cen tum of some can­
dies is composed of these substances, and such candy. not· 
ably " gum drops, "  cont.ain still less sugar. The effect of 
white earth upon the stomachs of the unfortun ate children 
who buy these candies is yet to be determined by future 
autopsies. What is cal l ed a fine brand of castile soap has 
been found to be composed chiefly of this white earth and 

Ilrease, but the evil effects of such an imposture are t rifling 
compared to the results of turning children's stomachs into 
miniature pottery works. 

Among the new industries which have sprung into exist­
ence d uring the last few years is the  system of finishing in 
this city foreign goods import ed in an unfinished condition .  
Foreign articles composed of several parts are now largely 
finished in this city, the parts calling for hand labor being 
imported while those calling for machine work are made 
here. In this way heavy duties are saved, although th� ar­
ticles are sold as imported goods. 

'),he Photophone. 

The opinion is gaining ground, especially among French 
savants, that the musical sounds produced by Professor Bell 
in disks of various substances, such as mica, India·rubber, 
metal, and wood, by holding them in the path of a rapidly 
in terrupted beam of light, are really due to heat and not to 
light. Radiophonic notes, such is the new term, have been 
obtained by M. Mercadier from ordinary gas lamps without 
employing lenses to concentrate the i nterrupted beam, by 
simply bringing the receiviug disk near the Rource. Even a 
plate of copper heated to a bright red heat produced very 
distinct musical tones, which gradually died away as the 
plate cooled to a dull red followed by obscurity. The fact 
that when the receiving disks were coated with silver on the 
side next the light the effects were feeble, and tbat when 
coated with absorbent lampblack they were strong, w ould 
seem to tell against Professor Bell's conclusion that the sounds 
were due to light. 

It is  a curious fact that when the radiometer was tii'st 
brought out by Dr. Crookes he intimated his belief that i ts 
rotation was due to the impact of l ight waves ; but heat i �  
now kuown to  be the cause of the motion. 
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a line /0'1' each insertion ; about eight words to a line. 

Advel'tisements must be ?'eceived at publication office 

as eatly as Thursday morning to appear in next issue. 

The Musical MarveL-Read the advertisement of the 
wonderful automatic instrument H Organina," wbich 
plays every tune with almost human expression and 
e1l'ect. This Is the greatest musical marvel of the age. 
Indorsed by the m'f'rs of the Chickering pianos and by 
tbe best of musicians everywhere. It is the most beau· 
tifnI and acceptable gift of the season. Order one from 
the manufacturers or their agents. 

Hotchkiss' �Iechanical Boiler Cleaner, 84 John St . ,  
N .  Y. ,  will save your water tax by usin� well water. hard 
and limy. even the worst. Engineers make ten per 
cent selling other parties tban employers. Circular free. 

Hartshorn's Self-Acting Shade Rollers, 486 Broadway, 
New York. No cords or balances. Do not get out of 
order. A great convenience. Sold everywhere by the 
trade. See that you get Hartshorn'S rollers. Manufac­
tnrers and dealers in I nfringing roliers held strictly re­
sponsib1e. 

The undersigned, patentee of a new, simple, and 
e1l'ective water Motor, by wbich the smaliest streams of 
water may be utilized for motive power, wishes to ar­
ran,l(C with parties baving suitable facilities to manu­
facture and introduce the invention. Wm. Lay, Seneca 
City, S. C. 

A trustworthy mau of large experience in cbemistry 
and machinery advertises on another page of this paper 
for a situation. To any manufa.cturing concern desirlng 
a. competent and first-class man for a place of trust, the 
publishers of this paper have no hesitat10n in recom­
mending the advertiser. Address A. n., care President 
of tbe Third National Bank, New York city. 

The surprising results in saving of fuel by the use of 
Asbestos �team Pipe and Boiler Coverings are worthy 
the attention of every one using steam. The �enuine 
are manufactured only by the H. W. Juhns Manufactur­
Ing Company, 87 Maiden Lane, New York. patentees and 
sale manufacturers of Asbestos Paints, ROOfing, etc. 

A Well's Patent Fast Running 10 H. P. Engine, nearly 
new, ln tlrst-class order. John Lahan. 13 Barclay St .. N. Y. 

The Esterbrook �teel Pen Co. make over 150 varieties 
of steel pens, and are constantly addinK new deSigns. 

Wanted-Steam Engine and Peanut Roaster. F. N. 
Lang, Baraboo, Wis. 

L. Martin & Co. , manufacturers of Lampblack and 
Pulp .lI1ortar-black. 226 Walnut St. ,  Philadelphia, Pa. 

Ititutif i c  �tutritau. 
Wright's Patent Steam Eugine, with automatic C llt 

oi!'. The best engine mad�. For prices. address William 
Wright, Manufacturer, Newburgb . N. Y .  

Split Pulleys a t  l o w  prices, and o f  same strength and 
appearance as Whole PuIleys . Yocom & Son's Shaftin!! 
Works, Drinker St., Philadelphia. Pa. 

Presses. Dies. and Tools for working Sheet MetaL etc. 
Fruit & other can tools. Bliss & Williams, B'klyn, N. Y. 

The Brown Automatic Cut-off Engine; nnexcelled for 
workmanship, economy. and durability. Write for in .. 
formation. C .  H. Brown & Co., Fitchburg, Mass. 

National Institute of Steam and Mechanical Engineer­
Ing, Bridgeport, Conn. Blast Furnace Construction and 
Management. The metallurgy of iron and steel. Prac­
tical Instructlou In Steam Engineering, and a good situa­
tion when competent. Send for pamphlet . 

Nickel P:atiug. -Sole manufacturers cast nickel an· 
odes ,  pure nickel saits. importers Vienna lime, crocus. 
etc. Condit. Hanson & Vall Win!de, Newark, N. J., and 
92 and 94 Liberty St., New York. 

Clark Rubbe: Wheels adv. See page 29. 
Peck's Patent Drop Press. See aIlv., page 45. 
For Pat. Safety Elevators, Hoisting Engines, Friction 

Clutch Pulleys, Cut-01l' Coupling. see Frisbie's ad. p. 60. 

For Separators, Farm & Vertical Engines, see adv.p.6!' 
Blake " Lion and Eagle " Imp'd Crusher. See p. 45. 
Mineral Lands Prospected, Artesian Wells Bored, by 

Pa . Diamond Drill Co . Box 423. Pottsvlllc, Pa. !:iee p.60. 
Wren's Patent Grate Bar. See adv. page 45. 

For Patent Shapers and Planers, see ills. adv. p. 60. 
-Horizontal Steam Engines and Boilers of best con-

struction. Atlantic Steam Engine Works. Brooklyn, N.Y. 
Apply to J. H. Blaisdell for all  kinds of Wood and 

Iron Working Machinery. 11/7 Liberty St., New York. 
Send for illustrated catalogue . 

The Chester Steel Castings Co. , office 407 Library St. , 
Philadelphia, Pa.t can prove by 15,000 Crank Shufts, and 
10.000 Gear Wheels, now In use, the superiority of their 
Castings over all others. Circular and price list free. 
Brass & Copper in sheets ,  wire & blanks. See ad. p . 76. 

Diamond Saws. J_ Dickinson, 64 Nassau �t., N. Y. 
The I. B. Davis Patent Feed Pump. See adv. ,  p. 76. 
For Superior Steam Heat. Appar. , see adv.,  page 77. 
Eagle Anvils,  10 cent. per pound. Fully warranted. 
Steam Cylinders bored from 3 to 110 inches. L. B. 

Flanders Machine Works, PhlladelphIa, Pa. 
Machinists' Tools and Special Mach'y. See adv .. p .  76. 
Houston's Sash Dovetailing Machine .  See ad. ,  p. 77. 
H. A. Lee's Moulding MachInes, Worcester, :M.ass. 

(5) W. B. H. asks if the same cutter is 
used to cut all the wheels i n  a s e t  o f  change wheels for 
a lathe. I have a lathe, and wish to cut some more 
wheels, have an index plate and gear cutter, but don't 
know whether a cutter made from one of the wheels 
as a pattern would answer for others having more 
or less teeth. A_ Yes, if you shape YOllr cutter to 
the teeth of a wheel not diffcriug much from the 
diameter of that you wish to cut. 2. Please give me 
the title of some good work on amatenr mechanics, or 
some work where I can get some information relative 
to gear cutting, etc. A. " Shelly's Workshop Appli­
ances. "  

(6) H. S. asks the  cause of the noise in  the 
pipe connecting the range and boiler. The noise is some­
thing l i ke that of a s team pump. The pipe connecting 
my range and boiler has burst twice in as many months, 
and the plnmbers say they canllot account for it, and, 
therefore, cannot remedy it. The boiler is about 40 gal. 
Ions size, and is .npplied from a tank. The burst has oc­
curred just where the noise is, and the noise does not 
commence until the water becomes heated. A .  The pipe 
when it leaves the water back must rise gradually and 
have no place for steam to gather in. Anything which 
retards the free circulation of the water will cause noise, 
whether there is a partial stoppage in the pipe or whether 
the pipes are not properly set. It is excessive heat,with 
alternate heating and cooling at that part of the pipe, as­
sisted by the ordinary pressure, which causes it to burst. 

(7) A. W. asks : 1. Is there a common 
way of meltin!: German s ilver? A. Use a black lead 
crucible, cover with charcoal, and give a good 
white heat in a small crucible or melting furnace. 
2. How can I harden small gonges ? A. Heat to 
bright redness nnder charcoal and quench in clean 
water, draw to a purple color. 3. Can you tell me of a 
way by which I can clean tiles, sllcb as nsed by manu­
facturers of metal show cases ; they get tllied with soft 
solder ? A. Use a p iece of sheet brass or soft hoop 
iron to detach the metal between the teeth by striking 
across the tile in the direction of tbe teeth. 

(8) C. G. R. asks : 1. At what speed is the 
boat described in SCIENTIFIC A MERICAN SUPPLEMENT, 
No. 166, supposed to run with a load. A. Probably 
eight to eight and a half miles. 2. What wood is best 
for ribs and keel, and is it bent or sawed into shape ? 
A. White oak ; best bent. 8. What wood is best for 
the hull and how tb ick f A. Cedar or cypress, dve­
eighths inch or three-fourths inch thick. 4. Would a 
four horse power engine answer for this boat f A. 
Probably it woul<l. if the stroke is not too great. 
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(18) J. S. asks whether there is any pro­

cess besides paiutiug, of transferring a photograph on 
glass for the purpose of showing it in a magiC lantern. 
A. Tbe process of obtaining photographic lantern trans­
parenCies is briefly as follows : Clean tbe glass, coat it 
with a thin ammoniacal solution of al bumen, dry, dow 
with photographer's Bensitized collodion, dip for a few 
moments in a bath of nitrate of silver, 5 drachms; diB­
tilled water, 10 doid ounces (in a dark room) . Adjust 
the photograph to be copied before the camera and 
focus. Then put the sensitized glass plate in the dark 
box, transfer to the camera, expose a minute or two (ac­
cording to light), then cover, immediately remove to the 
dark closet and wash the plate in a strong sol ution of 
sulphate of iron to develop the picture. Tone in a little 
warm water containing a few drops of gold chloride. 
wash and tix by immersion In a strong aqueous solu· 
tion of hyposulphite of soda or cyanide of potassium, 
rinse thoroughly dry, and dow with photographer's 
varnish. Place this in the outer aperture of a dark 
tube, the other end of which joins the front of the 
camera, so that the l ight passing through it enters the 
lenses of the camera and the image may be focused on 
the glass plate at the back. Then prepare another 
sensitized glass plate as  before. expose in the camera, 
develop, toue, and tix as before. This  plate will bear 
a pOBitive image, and may be used directly in the lan­
tern. Consult any good photographer. 

(19) J. M. R. asks : By what means can I 
restore to its original whiteness a plaster vase that has 
become yellow ? It appears to be a mixture of plaster 
of P9.ris and oil or wax of some kind, the ontside bei ,. g 
coated with spermaceti o� paramne. A. While chlorine 
or peroxide of bydro!(en might be tried. we believe 
that there is no known method of restoring the original 
purity of a plaster articlE prepared as indicated. The 
easiest and most effective manner will be to paint it 
with a white paint posse"sing good body. such as Dutch 
wbite lead. 

Kerosene Stove Wick Trimmer. See iIlus. articl e, p. New Economizer Portable Engine. See iIlus. adv. p. 76. 
70, current vol. , S.  A. Walker & Williams. Sing Sing, N .Y. (9) M. J. H. asks for a cheap receipt or pro­

cess for removing the color from calico prints and col­
ored cott.on clotn and bleaching it white. A. Boi l in a 
strong solution of caustic soda, rinse thoroughly in clean 
water; steep for half an hour in a strong clear solu­
tion of chloride of lime (calcium hypochlorite) in water; 
ring out and pass through water containing about 3 per 
cent of sulphuric aein, rinse in runuing water nntil all 
traces of the bleaching materials are removed; dry. 

(20) E. B. F. asks : Can you gi ve a descrip­
tion of the bloe pbotographic process of copying trac­
ings, etc . ,  used by architects and others ? The process 
is  that by wtlich white lines on a dark blue or purple 
ground are obtained. A. To compress a full descrip­
tion in the small epace at disposal in this  colnmn would 
be impossible, but we give hints from which you can 
work. Brush the paper over with a solution of ferric­
oxalate, ten grains to the ounce. This paper will reo 
main good for years, but mnst be kept carefully in the 
dark. Expose to light under the drawing that is to be 
copied, and tben brush it over with or immerse it in 
a solution of ferridcyanide of potassium (red prnesiate 
of potash), by which the picture will be immediately de­
veloped, white lines upon a blue ground. The strength 
of the developing solution is immaterial. The blue 
color becomes intensitied by subsequent washing with a 
solution of bisulphate of potash. The best sensitizing 
preparations are those in wbich ammonia as well as 
oxalic acid forms a part. Such ammOnio-ferric oxalate 
may he prevared by mixing together oxalate of am­
monia, 437 graius; oxalic acid, 386 grains; water, 6 
ounce s ;  heating the mixture to the boiling pOint and 
then .tirring ill as much hydrated peroxide of iron as it 
will dissolve. Peroxalate of iron alone is s imply pre­
pared by adding peroxide of iron to a hot solution . of 
oxalic acid in water to saturation. 

Foot Power Machinery for use in Workshops; sent on 
trial if desired. W. F. & Jno. Barnes, Rockford, 1lI. 

Large Slotter, 72" x 18" stroke . Photo on applica­
tion. Macbinery Exchange, 261 N. 3d St., Phila. 

Burgess' Portable Mechan. Blowpipe. See adv.,  p. 76 . 
Steam Engines ;  Ecl ipse Safety Sectional Boiler. Lam­

bertville Iron Works, I.ambertville, N. J. See ad.  p. 60. 

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

Books for Engineers and Mechanics . Catalogues free. 
E. & F. N. Span, 446 Broome St., New York. 

Driving Clocks for Equatorial Telescopes. Address 
'l'h. Fischleln, l58 l'avonla Ave., Jersey City. N. J. 

Send to John D. Leverid!(e, 3 Cortlaudt St., New York, 
for illustrated catalogue. mailed free. of all kinds of 
Scrol l Saws and Supplies, Electric Lighters, Tyson's 
Steam Engines, Telephones. Novelties, etc . 

Saunders' Pipe Cutting and Threading Machines. See 
adv .• p. 45. 

Abbe Bol t Forging Machines and Palmer Power Ham­
mer a specialty. Forsaith & Co .• Manchester, N. H. 

List 25.-Descriptive of over 2,000 new and second­
hand machines, now ready for distribution. Send stamp 
for same. Forsalth & Co. ,  Manchester, N. H. 

Pure Oak Lea Belting. C. W. Amy & Son, Manufac­
turers. Philadelphia. Correspondence solicited. 

Two Patents for sale. R. Munroe. Fitchburg, Mass. 
Within Ihe last ten years greater improvements have 

been mad e in mowing machines than any other agricul­
tUral implement. It is universally acknowledged that 
the Eureka Mower Co., of "rowanda, Pa., are making 
the best mower now in use, and every farmer should 
write to the manufacturers for ca.talogue, with prices. 

Jenkins' Patent Valves aud Packing " The Standard." 
JC!nkins Bros., Proprietors, 11 Dey St., New York. 

Presses & Dies. Ferracute Mach. Co. , Bridgeton .  N. J. 
Superior Malleable Castings at moderate rates of 

Richard P. Plm , Wilmington, Del. 
Wood-Working Machinery of Improved De>igu and 

Workmanship. Cordesman, Egan & Co.,  CinCinnati, O. 
The " 1880 " Lace Cutter by mail for 50 cts. ; discount 

to tbe trade. Sterling Elliott. 262 Dover St., Boston. Mass. 
The Tools,  Fixtures, and Patterns of the Taunton 

�'oundry and ,llachine Company for sale. by the George 
Place �Iachlnery Agency, 121 Chambers St., New York . 

Experts In Patent Causes and Mechanical Counsel. 
Park Benjamin & Bro . , 50 Astor House, New York . 

Corrugated Wrought Iron for Tires on Traction En­
gines. etc . Sole mfrs., H. Lloyd, Son & Co " Pittsb·g. Pa. 

Mallelble and Gray Iron Castings, all descriptions, by 
Erie Malleable Iron Company, limited. Erie, Pa . 

Power, Foot, and Hand Presses for Metal Workers. 
Lowest prices. Peerless Punch & Shear Co .. 5� Dey St . ,N. Y, 

Recipes and Information on all Industrial Processes. 
Park Benjamin'S Expert Office. 50 Astor House, N. Y. 

For ttle best Stave, Barrel, Keg. and Hogshead Ma­
�hlnery. address H. A. Crossley, Cleveland. Ohio . 

National Steel Tube Cleaner for hailer tubes. Adjust· 
able , durable. Chalmers.Spence Co. , 40 John St., N . Y_ 

Best Oak 1'anned I.eather Belr.ing. Wm . F. Fore­
paugh. Jr . . & Aros., 581 Je1l'erson St., Philadelphia, Pa. 

Stave, Barrel, Keg. and Hogshead Macillnery a spe. 
clalty, by E. & B. Holmes , Au1l'"10, N. Y. 

Downer's Cleaning and Pohshing on for bright metals, 
is the oldest and be,t In the market. Highly recom­
mended by the New York, Boston. and other Fire De­partments throughout the country. For quiCKness of cleaning and luster produced it has no eqnal. Sample live gmton can sent C. O. D. tor ta. A. H. Downer, 17 
peck SUp, New York, 

Catechism of tne Locomotive, 625 pages, 2m engrav­
ings. The most a.ccurate. complete. and easily under­
stood book on the Locomotive. Price $2.50. Send for 
a catalogue of railroad books. The Railroad Gazette, 73 
Broadway, New York . 

Moulding Machines for Foundry Use. 33 per cent 
saved in labor. See adv. of Reynolds & Co . ,  page 76_ 

C. B. Rogers & Co., Norwich, Conn ..  Wood Working 
Mactllnery of every kind . See adv., page 77_ 

For Shafts, Pulleys, or Hangers, call and see stock 
kept at 79 Liberty St. ,  N. Y. Wm . Sellers & Co . 

Wm. Sellers & Co., Phila.,  have introduced a new 
injector, worked by a single motion of a lever. 

Saw Mill Machinery. Stearns Mfg. Co. See p. 77. 
Skinner & Wood, Erie, Pa .. Portable and Stationary 

Engines, are full of orders. and witbdraw their illustra­
ted advertisement. Send for their new circula.rs . 

Use Vacuum Oil Co.'s Cylinder Oil, Rochester, N. Y 
Toope's Pat. Felt and Asbestos Non-conducting Re­

movable Covering for Hot or Cold Surfaces ; 'roope's PItt. 

Grate Bar. Chas. 'l.'oope, M'f'g Agt., 358 .E.  78th St , N. Y. 
The Sweetland Chuck. See ilIus. adv. , p. 76. 
Machine Knives for Wood-working Machinery, Book 

Binders, and Paper Mills. Also manufacturers of Solo­
man's Parallel Vise, Taylor. Stiles & Co . •  Riegelsville ,N .J. 

Green River Drilling Machines. See ad. p.60. 

HINTS '1'0 CORRESPONDENTS. 
No attention will be paid 1.0 communications nniess 

accompanied with the full name and address of the 
wri ter. 

Names and addresses of correspondents will not be 
gi ven to inqnirers. 

We renew our request that correspondents, in referring 
to former answers or arLlcles, will  be k i nd enough to 
name th e date of tbe paper and tbe page, or the number 
of the question . 

Correspondents whose inqniries do not appear after 
a reasonable time shOll Id repeat them. If not t hen pub­
lished, they may couclude that, for good reasons, the 
Editor declines them. 

Persons dcsiring special informatiou which is  purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, according to the subj ect, 
as we cannOl be expected to spend time and lahor to 
obtain s uch information without remuneration . 

Any numbers of rhe SCIENrlFIC AMERICA N  SUPPLE 
MENT referred to in these columus may be -bad at this 
office. Price 10 cents each. 

(1) J. R. asks how to mix anil ine colors so 
that tbey will hold on glass buttons without rubbing off 
by touching. A. Mix them with a thin colorless var­
nish (alcoholic), such as bleached shellac or spirit copal. 

(10) W. C. K. asks : What will remove 
tattoo marks from the skin f A_ It is said that milk 
pricked into the skin in the same way that the ink was 
originally applied will change the blue color to red and 
ult imately calise it to disappear. 

(11) J. B. D. asks how to. make a solution 
that will take thick grease from steel wire so that It 
can be immediately dried, without causing it to rust ? 
A. Use " boiling hot solution of potash in water. Bi· 
sulphide of carbon and naphtha also readily dissolve 
grease or oil without rusting. 

(12) R. E. N. wri tes : We have two valu­
able sleigh robes, which are not used very often; how 
can I keep them free from moths when not in use ? 
A. Alcohol, 1 pint;  camphor, balf an ounce; dissolve. 
Spray with this liquid before storing. 

(13) W. T. B. asks (1) how oil of neroli is 
made. A. The freshly gathered dowers (sweet orange) 
distilled with an equal quantity of soft water in a retort 
provided with a condenser. The oil separates from the 
distilled water, which is returned to the still with fresh 
leaves. Rectify by redistillation. About 600 pounds of 
the fiowers produce I ollnce of the oil_ 2. How are 
orange dowers gathered and preserved ? A. Ttle dowers 
cannot be preserved without loss. 

(14) C. asks : Can you give me test for 
grease in glue ? A. Macerate the glue with a little pure 
bisulphide of carbon, draw off the latter, filter quickly, 
and let it  evaporate, in a clean porcelain vessel. The 
oil or grease (if any) in the glue tested will remain as a 
residue. 

(21) S. A. C. asks how the iron moulds for 
cast steel ingots are made. Do they separate at the cor­
ners or in the middle of the mould to ailow tbe ingot to 
be got ont ? A. The monlds are in a single piece. The 
cavity into which the metal is poured is made s l ightly 
tapering to admit of lifting the mould from the ingot. 

(22) G. K. writes : I have a lot of keys that 
have got badly rusted through lying by for some time. 
Will YOll please inform me how to clean the rnst 
off ? A. Scour with a l ittle tine emery and oil,  if iron; 
if brass boil in strong washing soda solution, rinse iu 
water, then dip momentarily in strong nitric acid, riuse 
qnickly, rub with a cloth or sawdust and slightly oil. 

(2P) J. P. B.  asks for a recipe for making 
a cheap black paint for coating canvas. The paint 
must not crack, and l,ave a good gloss. A. Try the 
following : Gum amber, 16 oz. :  melt in boi ling oil (lin­
seed), half a pint; add genuine asphaltum and resin, 
each 3 oz .  Mix thorougbly over lhe fire, remove to 
the open air, and gradually add 1 pint of oil of tur­
pentine, slightly w.arm. 

(24) E. T. W. asks : What is used and how 
prepared and applied for a dressing for carriage tops 
when they become worn ? I have seen one tbat had 
been dressed over and it looked as well as new. A. 
See answer to J. P. B . ,  this page. 

(25) J. N. S. asks : How many pounds of 
(15) .J. S. B. asks why it is that the salts in iron turning, of vitriol, and of water will it requi� to 

a storm glass rise to the top of the hermetically sealed make eight thousand cubic feet of hydrogen gas f Can 
glass tube in damp weather, and sink to the bottom in I make it in one vessel or tank, and what size, or will it 
dry weather. A. These glasses are nsually not ' her- operate better by using two or more smaller vessels, and 
metically sealed-the change is chiedy due to tbe effects of what size ?  A. About 1,176 lb. iron turnings, ·374 
of the varying temperature. gallous strong oil of vitriol, and 45 barrels of water. 

(10). F . M. W. asks : What is the method Better use a number of large, tight hogsbeads. Make 
of preparing and using soluble glass in the place of connection by means of varnished canvas hose, with a 
resin. in the manufacture of hard and soft soaps ?  A. short piece of iron pipe driven in a hole in the head of 
Pure quartz sand. 1 lb. ; reduce by grinding to a fine the ve.sel ; 7 1b.  iron require at least 12� lb. acid mixed 
powder, and i timately mix with I%; lb. carbonate with about 6 gallons of water. See Giffard's appara­
of soda deprived of water by calcination. Place the tus bnd process for making hydrogen for indating 
mixture in a retort, capable of holding four times balloons, p. 104, Vol. 38, SCIENTIFIC AMERICAN. 
the quantity, and expose to a white heat until the (26) J . . F_ writes : I have i n  my possession 
mixture i s  in a .tate o f  calm fusion . Pour out o n  a n  a graduated tube with a bulb o n  tbe end loaded with 
iron plate to cool .  When powdered it dissolves to a shot ; it is marked " Baume .for coal oll," temperature 
sirupy liquid in boil ing water. Cons nit Feuchtwan- 600 Fah. I wish to know how to use It sO as to tell the 
ger's " Soluble Glass " and Dussauce's " A Treatise on best oil and which is the least explosive. It is marked 
the Manufacture of Soap. " from 10 np to 75. I have never seen these instruments 

(17) L. G. G. asks : 1. What gas is the lightest ? de.cribed by you. A. In Baume's hydrometer for 
light l iquids zero (0°) indicates a specific gravity of to make neat basket work. A. Coil and steep in boiling 

I 
A. Hydrogen. An equal volume of atmospheric air under 

water for a time. like conditions of temperature an d pressure weigh 1'075: 10° corresponds to sp. gr- 1 '000; 25° to sp. gr. 
0'906; 50° to sp. gr. 0'782, and so on. Suspend the iu­(3) C. H. A. asks : Are kerosene h eaters about �Ol�rteen and a �If times as .I?uch. 2. How strument in astral oil, which will serve as a good stand­

unhealthy ? A. Ai> commonly used without means of much hftmg power has It per 1 ,000
. 

CUhlC feet ? A. If ard ; those in which the instrument sinks deeper are of 

(2) C. E. N. asks how to soften rattan so as 

. '. pure, ahout 109 pounds. 3.  How is It made ? A. On a carrymlt off the products of combustIOn, yes.  
large scale usually by decomposing dilute oil  of vitriol poorer quality. Almost any dealer in optical and philo-

(4) J. B. asks how to make soap hard and with scrap iron, or by decomposing superheated steam sophical apparatus can provide you with printed tables 

tirm. A. Heat the paste nearly to boiling, add plenty by passing it over red hot iron. See Giffard's procees and explanations of the instrument. 

of soap, skim off the curds soap which separates, prees (illustrated), p. 104, Vol. 38, SOTENTIFIC AMERICAN. 4. (27) D. V. C. asks If there is any ingredi­
and let stand to cool, Then cut up and stack in a dry If kept in an air-tight vessel will it always remain the I ents which would mix with our eizing, composed princi­
place to harden tIIIIIle WIder all conditions of weather f A. If PlU'\), yes. pllliy of glue �d eOlip dioeQlve4 1u WIIWl. to prevent 
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window shades from curlin,g on the sides when exposed I YELLOW FEVER : ITS SHIP ORIGIN AND PRE- Cockle and garlic machine, W .  M. Arnall . . . • . . • • •  286,206 I Plow, sulky, R .  S .  Higgins . . . . . . . . . . ... . . . . . . . . . . . . .  �36,157 
to the heat of the sun. A. 'fry the addition of a trace I VENTION. By Robert B. S. Hargis, M. D. Corn sheller, S. F. Mack . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;36,169 Plow, sulky, G. S. Tappan . . . .  . .  . . . . . . . . . . . . . . . .. . 236,193 
of glycerine to the size Philadelphia ' D G Brinton Corset . T. A. Nelson . . . . . . . . . . . . . .... ... .......... . .. 286,241 Portable engme, J. H . Elward . . . . . . . . . . . . . . . . . . . . .. 236,312 . 

I 
. . . . Corset steel fastening, R. Golf ... . ... . .... .. ...... . . .  236,322 Potato dil(ger, H. S. Pruyn . . . . . . . . . . . . .  . . . . . . . . . . .  286,358 

(28) C. E. R. asks : 1. Is the pressure the Dr. Hargis is an e?thusi�stic disciple of Professor Cotton, machine for condensing and doubling, A. Pulley, expansive, IV .  ·l'homas . . . . . . . . . . .  : . . . .. . . . . .  �6,195 
A Gamgee as to the nantlCal oflgm of yellow fever, though I C Goddin 236 397 Radiators, air valve for steam, W. D. Brlstol . . . ... 236,393 same on the bottom of steam boi ler a. on the top ? • he professeR to have developed the same theory long : Cott�n press��: �r��� 'b�'� 'f��: 'A:: J'. G�;';'i���: : : : : :  236:318 . Hailway. cbair, M. R. Perkins . . . . . . . . . . . . . . . . .. . .. 236,354 The pressure IS as muc.h greater at the bottom, than the before. This book comprises a number of articles on Crimping machine. W. H. H. Sisum . . . . . .... . . . .  236.369 Railway signal, electrical, .J. B. & O. B. Johnson . . 236.346 

pressu:e of steam, as �s due to the �ead of
. water. 2. the subject publ ished in several medical journals during Cultivator, C. Niederauer . . . . . . . . . . . .. . . .. . . .. 286;243 ,  Railway switcb, w,. Rbodes .. . . . . . . . . . .. . . . . . .  " . .  236,260 

What IS the largest size steam engme cylmder ever the past year Cultivator and scraper, combined, J. F. Lewis. . .  236.343 Railway switch jomt, G. Gardner . . . . . . . . . . . . . . . . . 286.152 
made? A. We suppo.e the largest cylinder is that of ' Cultivator teetb, attacbinl(, C. M. Stevens . . .. . . . .  236.377 Reaper and mower attachment, G. Kinsey .. ... . . .. 236,231 
the drainage engine at Harlem lake, Hi inches diameter. STUDIE� IN SONG. By Algernon Cba.rles Cultivator, wheel, �'. J . Lampton . . . .. . . . . . . . . .... . . 2�,�1 I Reaper and ��wer knives. machine for sharpen-

Swmburne. New York : R. Worthmg- Dam, movable, J. D. Ousterhout ..... . .. ..... . ... . . .  236,248 Illl(, P. \\ IIllams . . . . . .... . . . .. ... . . . . . . . .......... 236 .287 (29) J. M. M. asks : 1. With what color are t on Dental engine C. P. Grout ... . .... . . . . . . .. . . . . . . . . . . . 236,326 Reaper plat.form, M. R. Lewis . . . . . . . . . . . . . . . . . . . . . . .  236,344 
paraffine matches c'>lored Y A. U,ually the colors are Swinbu�ne's command of singing English is marvel- Desk, office, r.' B. Robbins . . . . . ... . .. . .. ... . . . . ... .. 236,179 . Reaping machine, L. May . . . . .. . ... . ... .. .. . . . . . . . . 236.346 
pigmental and not dyes, such as red and yellow lakes. ous. His verses are unequaled ill sweep and melody. Distributer, conveying, J. �'. Stillman ... . .. . . . . . . . .  236,192 Reclining or invalid chair, W. S. Sinclair . . . .. . . . . .  236,368 
ochers, Prllssian blue, and green, etc. 2. If it i s anil ine I If he could only freight them with thought aud feeling ����;::���!ii:����fl��d1.��k�;: : : : : · : : · : : : : : : : : : :  :::�� �:��:!:�:���� ?���::�8�� ��

o
��: : : : : : : : : : : : : : : : : :  23�::� how is it applied aud mixed ? A. The ani l ine dyes may : of equal quality he would be a poet, and a great poet. Dredging bucket, J. A. Ball ... . .. . . . ....... . . . . . ..... 236,138 Rock drill , steam, J. C. Gitbens (1') . . . . . . . . . . . . . . . . . .  9,529 be introduced by ftrst dissolvin.g them .in alcohol. 'rhe : THE SCIENTIFIC BASIS OF SPIRITUALISM. Dye and bleach vat, J. Smith . . . . . . . . . . . . . . . . . • . . . . .  236,268 Rods, shafts, etc., machine for grinding, S. Tretbe-

mere�t t�ace of the dy�stuff IS su�clent. 3. Is 
;
here 

By Epes Sargent. Boston : Colby & Dyes, apparatus for extracting, Semple & Cross- wey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 236,382 
any ltqmd color for dyemg matches m the market. A. R' h 12 372 $1 50 ley ... . . . . . . . . . . . . . . .. . . . .. . .. . . . . . . .. . .. . . . . . . . . . 236,265 Roof, composite, C. M. Warren . . . . . . . . . . .. . .. . . . ... . 236.386 
We know of no color sold. especially for this purpose. 1C . mo, pp. . . .  Elevator gate, automatic. G. Ackermann . . . . . . . . . . 236,137 Rotary engine or pump, S. �Iellor .. . . . . . . . . . .... . . . .  236,173 

Of the two classes of men-those who believe in Elevators, etc .• pneumatic brake for, J. H. J. Rucbing, neck. E. W. Silsby . . . . . . . . . . . . . . . . . . . . . . 236,367 
(30) F. T. R. asks : How is brass made and spiritualism and those who reject the spiritual hypoth- Schmidt . ... ... . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  286,184 Saddle pad, adjustable barness. Burrell, Rohann, 

mel ted ? My experiments have resulted in a blne fiame esis-one must be grievously in error: perhaps both are. Evaporating saccbarine liquids, process of and & Fletcher .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . ... .... .  236,303 
and ashes. A. Yellow brass-zinc, 3G;  co[>per, 70; for We are inclined to thiuk that the one (however correct apparatus for, G. B. Boomer . . . . . . . . . . . . . . . . . . . . .  236,299 Safety pin, H. C. Field .. . . . .... . ... . .  . .. . .. . . . . . . .  236,149 
turning (common) copper, 'W lb.; zinc, 10 lb. ; lead,l to 5 ' on the main point) errs as much in denying real phe- Feed water heater, G. B. Taylor . . . . . ............ . . .  236,279 Sash cord fastener. T. Morton ... . .... . . . . .. . . . . . . . . .  

;:
'
:: 

oz. Red brass for turning copper, 24 lb . ;  zinc. 5 lb. ; I nomena because they are not readily explainable under I Fence post, G. T. Clark ....... . . . . . ................. 236,305 Saw clamp, IV. H. Johnson ... .. .. .. . . . . . . . . . . . . .. .. . , 0 

I d 8  R d b f f ·  160 1b I • . Filter, J. A.Crocker . . . . . . ...... .. . . . . . . ... ... .. . . . .. . 236,307 Saw, scro)] , W. Jones . . . ... . . . . . . . . . ..... .. .... .. . . .  286,I63 
�a ,  oz. . e rass, 

�
ee, ,or turnmg copper, . ; i � too limited theory of what 18 natural : as the ot�er does Fire box feeder, A. Warne.. . . . .... . . . . . . . . . • . . . . . .  236,.385 Sawing machine, drag, J. W. McKee. . . . . . . . .. . . . .  236,236 

zmc, 50 lb. ,  lea� , 10 l b.,  antimony, 41 oz. Another- :  m over haste to accept phenomena WhIC� are mlsunder- i Fire escape, S. T. Mickey . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,348 , Scale, pendulum, G. F. Richardson . . . . . . . . . . . . . . . . .  236,261 co
��

er, 32 lb. ; zmc, 10 l� . : . lead, 1 1�. �est red bra
�
s for 

I stood or fraudulent, he,ca�lse t�ey tell m favor of that I Fire escape purp"s�s. net for, W. L. Hunt . .. . . . .  �36.226 ' Sewing buttons on fabrics, etc . , machine for, J. H. cact ,ngs� copper, 24 lb. , zmc, 5  lb . ,  blsmuth, 1 OZ , put most marvelous of men s InventIOns-the supernatural .  Fireplace, J . G. Rmltb . . .. .. . . . . . . . ..... . . . . . . .. .. . ... 236,370 Morley .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . .. . 236,350 
in b ismuth last. In melting use a black lead cruc ible, I Mr. Sargent's book is not likely to change radically the ' Fire plug. P. White .. . . . . .. . . . . . . . ... . . . . .. . ... ...... 236,290 Sewing macbine shuttle. T. O. Memery .. . . . . ... ... . 236,238 
put in the copper and heat. in a crucible until melted , bel ief of eilherclass. The natural material out of which Fire valve, automatic, D. C. Stillson . ... . . ... .... . . .  236,378 Sewing macbine tension device. C. Clement. . .. 236.213 
(requires a very bright red, or white heat). When the I men have created and peopied the supernatnral, the Fires in oil tanks, apparatus for extinguishing, Sewing machine trimming attacbment, C. M. Kim-
aopper is barely hot enough to remain l iquid, add the .. invisible universe " the " spirit world " or whatever i J. H. Camphell . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  236.203 ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,165 
zinc with a little borax and charcoal powder. The zinc it may be called win have to be much more broadly ' Fish hooks, swivel bolder for, C. Hymel's . . . .. . . . 236.161 Sbip, safety, J. C. Browne . . . . . .... . . . . . . . . . . . . .. . .. .  236,302 

t
' b d Wh I d t · b' th . ' 

d ' . . d i Flanging machine, A. Wilbur . . . . . . . . . . . . . . . . . . . . . . . .  236,285 Shoe nail or sole fastening, D. C. Knowlton ... ... 236,167 mus e r�. ere. e� , an ,,'.'cny, or Ismu IS one and minutely understood, both as regar s Its orIgm an , Folding table. J. N. Val ley .. . . . . . . . . . . . ... . . . .. . .. . 286.197 Shoulder pad, D. T. Smith . . . ...... . . . . . ... . . . . . . . . . 236 ,267 of the constltuents , stir III these Just before taking from its character, before tbe question of fact and fancy in· , Fountain, W. Bockmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236.297 Skate, W. A. Sutton . . . . . . ... . . . . . .. . .. . .. .. . . . . . . . . .  236.276 the fire to ponr. Stir w ith a stick of green wood, sldm volved iu spiritnalism can be brought to any real sci en- ' Fruit bOX, M. & R. J. Cooke . . . . . . . . . . . . . . . . . . . . . . . .  23r.,306 Sled, A. G. Brandt . . . ..... . . . . . . . . . . . . . .... . . . . . . . . .  236,210 
an� pou�. In remelting brass nse. a q�ick fire and add tific basis . I Furnace shield, H. McDonald ......... . . . . .......... 236,235 Snap hook, J. C. Covert (1') . . . . . . . . . . . . .  . . . . . . . . . . . . .  9,?27 
a httle.zl"c to make up for that mvarlably lost m the SPONS' ENCYCLOPEDIA OF THE INDUSTRIAL Furnaces, conveying shavings, etc .. to, A. P. Mead 2�6,172 Soup compou�d, vel(eta�le, J .. D. Warren . .. . . . . . . ;3�.28{ 
operatIOn. ARTS MANUF AC'l'URES AND COMMERCIAL Gaiter, L. !ira� . . . . . , ' . . . . . .  . .. ... . . . .. . . . . . . . .. . . .  236,323 Sowing machme, se�d, II . Smltb . . . ..... . . . . . . . ... . 236

9
,1
5
8
2� (31) W. M. C. asks how to put a black 

bronze on gun barrels. Wben the guns or carbines are 
first issued to ns they have a lustrous black bronze, which 
lasts about six months and wears off, leaving the barrel 
smooth and bright. I think that it is applied with a 
brush or by a dip. as muriatic acid takes it off clean. 
leaving the barrel bright. What I need is a recipe such 
as a soldier can use. I think that a liquid preparation 
would be the thing, if possible. A. The blne color is 
dne to a thin film of oxide formed in tempering. We 
know of no way of reprodllcing the film without reheat­
ing the whole barrel. A thin coating of sp irit copal 
varnish, diluted (with alcohol), somewhat and properly 
colored with aniline blue, may be used to imitate the 
color and appearance, bnt it is not very durable. 

(32) T. W. asks if a glass ball placed on 
top of a flag stuff 'on a house is any protection against 
lightning. A. No, the glass ball wonld no! be any pro· 
tection from lightning. The proper protection would 
be a three-quarter inch iron rod, made if possible in 
one continuons pieCE::' or in sections wi th Eoldered and 
riveted joints, extenamg from the staff or highest 
point on the hOllsc to the ground, and connected nndcr­
ground with the iron water main pipe or iron gas pipe; 
the connection between rod and pipe being by soldered 
joints. This wonld afford a large area of conducting 
material under ground in direct connection with the 
rod. No rod is a protection unless it is thoroughly 
joined to a large conducting surface in the carth . 

, . '  Gas motor, oSCll latmg, J. Ravel . . ... . . .... . . .. .... . 236 .258 Spark arrester, R. l l ill (1') . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . PRODUCTS. Edited by G. G. Andre . 30 Gate roller and hinge. S. B. Pratt . . . . . . . . . . . . . . . . . . . 236.2M Spark arrester. VanCil, Bast, & Horrell . . . . . . . . . . . .  236,391 
parts. Each 75 cen ts. New York : E. � Glass, decorating, G. A. J. Tietz . . . . . . . . . . . . . . . . . . . .  236.361 Spelter furnace, A . HarnickeII . . . . . . . . . . . . . . . . .. . . . .  236.221 & F. N. Spon. I Glass refiectors. manufacture of, W. J .  Wilkinson 236.390 �pi�its, refining a,pparatus for, P. Perey . . . . . . . . . . .  236,251 

Parts 15, 16, and 17 of this encyclopedia complete Glassware, mould for tbe manufacture of bollow SprIng roller, �. ( . Lake . . .  
,
' . . . . . . . . . . .  : . . . . . . . .

. . . . .  236.2?2 

the subject of explosives and embrace feathers fibrons I blown ornamented, W. Beck . . . . .. . . . . . . . . . .. . .  236,140 Staples, machme for makmg, C. C. Hill . . ... ... .... �3�,361 , . f ' . f i Glucose, manufacture of, R. D' Heureuse . . . . . .. . .  236.330 Steam generator attachment, G. W. Stark . . . . . . . . .  236,270 snbstances, fioor cloth, food p�eservatlOn, rmt, ur, Grain binder, D. McPherson . . . . . . ...... . . . . ........ 236.347 �tove, etc., R. Hall . . . . . . . .  . . ... . . .  . . . . . . . . . . . . . . . . 236,327 
coal gas, gems, glass, and graphite. Grain heater, Stevens & Davis, Jr . . . . ..... . . .... .. 236.272 Stove. Oil , S. Greer . .. . . ..... . . . . . . . . . . .... . .. ...... . 236,32{ 

Grain separator, J. A. Krake . . .. . . . ....... .. .... . .. 236,340 Streams to prevent erosion. placing mattresses on 
[OFo'lCIAL. l  Grain separator, C.  Smith ....... . .. . .... .. . ..... . .. . .  236,269 banks of, W. H. Bell . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236.295 

Grate, fire. M. Perret . . . . . . . . . . . . . . . . ..... . . . .. . . . . .  236,252 Surveying instrument, C. Cuppet .. . . . .. . . . . .  ' "  .. 236,308 
Gun wad, G. J .  Carney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,304 Suspenders, J. Katzenberl( . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,337 
Gymnastic projector, W. L. Hunt .. . . . . . . .. . ..... . 236,225 Table and bed, combined, W. H. Wooldridge . .. . . . 236,289 I N D E X  O F  I N V E N T I O N S  

FOR WHICH Harrow, J. H. Barley . . . . . . . . . . . . . . .  , . . . . . . . .  236,139, 236,292 'I.'al( macbine, C. M. Hichardson . . . . . . . . . . . . . . . . . . . . .  236,262 

Letters Patent of' tll.e United States were 
Harrow, spring tooth, O. J. Punches . . . . . . . . .  . .  . • 236,256 Tanning hides and skins, composition for, H.  

Harvester, C. C. Bradley..... . . . . . .  . . . . . . . . . .. .. 236.209 Trenk . .. .  . . . . . . . . . . .  . .  .... ... ... ......... . . . . .. ... . 236,280 
Granted in the Week Endin:: Harvester binder, grain defiector for,J .  H. Borton 236,202 Teapot, A. Satter.. . . . . . . . ..... . . .... . .............. 236.181 

Hat blocking machine, R. Lamont . . . . .... . ... . . . .. 236,233 Telel(l'aph, duplex, J. E. Fenn .... ...... . . ..... . . . . . 23�,321 
Hats, manila, straw, and other plalted ,L. P.Faught 2�6,317 Thill coupling, W. E. Kinnear . . . . . . . . . ..... . . . . . . . . .  236.336 January 4, 1 8 8 1 ,  

A.;\ID EA.CH BEA.KING THA. T DA.'.l'E. Hats, manufacture o f  manila and other straw and Thrashing machine, G. IV . Schenck . . . . . . . . . . . . . . . . .  236,182 

[Those marked (1') are reissued patents.] 
A printed copy of tbe specification and drawing of any 

patent in the annexed list, also of any patent issued 
since 1866, will be furnished from this office for one dol. 
lar. In ordering please state the number and date of the 
patent desired and remit to :'Il unn & Co., 37 Park Row, 
New York city. We also furnish copies of patents 
granted prior to 1866 ; but at increased cost, as the speci .. 
fications not being printed, must be copied by hand. 

plaited, L. P. Faught . . . . . . . . . . . .. . .... ... . . .... . �36,316 Time register and alarm . automatic, E. T.  Quimby 286.257 
Hay press, T. Phares . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,253 TOy, C. F. Ritclle) . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  236,26{ 
Head rest, R. Cartright .. . . . . . . . . . .. . . ....... ........ . 236, 212 Trunk st rap. E. Pomeroy .. . . . . . . . . ... . ... . . . . . .. . . . .  236,356 
Heating and ventilating, W. F. Beecher . . . . . . . . . . .  236,141 Tubes. machine for reducing and straighten Ing, 
Heating apparatus, E. E'. Oshorne . . . . . . . . . . . . . . . . . . .  236.2{7 J. Nuttall . . . .. . . . . . . . . .. .. . . . . . . . . . . . . . . . . .. . .. . .  236.245 
Heel breasting mechanism, M. J. Ferren . ... . . . .. 236,148 Valve, J. S. Leng . . ... . . . . .. . . . . . . . . . . . . . . . . . . . .. .. . .  236,342 
Heel lifts. mechanism for cutting out., G. James . .  236,162 Valve gear, steam engine, W. T. Hatch . . . .. . . . .. . . 236,398 
Hog trap, A .  J .  Grusb. . . .  . .  . . . . .... . .. . . . . . . . . . .  236,204 Valve to check the waste of water, automatic, E. 
Horse blanket holder, W. H. D.Newth . . .  " . . . . . . .  236.242 E. Furney . . . . . . . . ..... . . . . . . . . . . ... .. .. . . . . . . . . . 236 ,151 
Horsesboe, J. E. Burns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,39{ Vebicle spring, S. Van Nostrand . . . . ... . . . . .. . . . .. 236,281 
Horseshoe, R. B. Hugunin . . . . . . . . . . . . . . . . . . . . . . . . . . .  236.160 Vehicle. tbree-wbeeled, P. Bumbert ... . .... .. . . . .. 236.22{ 
Horseshoe, J. K. O 'Neil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236.358 Vebicle wheel, W. R. Sberman .... . . . . . . ....... . . . . . 236.187 Addressing machine, J. M. Bolton . . . .. . ... . . .. .. . .. 236,143 Hydrocarbon furnace for the production of steam, Velocipede, J. Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236.259 

AddreSSing machine, C. T .  Welch . . ........... . . . .. 236,387 reduction of ores, etc., V. IV. Blanchard . . . . . . .  236,208 Velocipede, N. Salamon . . . ..... . .. . . . . . . .... ...... ... 236,372 (33) J. P. asks for formula for electro-plat- Air moistening apparatus, J. G. Garl and . . . . . . . . . .  236,319 lee shaver, E. B. Kendall . . . . . . . . . . . . . . . . . . . . . . . . . . .  286,164 Wagon jack, E. S. Gerow . . . . . . . . . . . . ... . . . . . . . . . .... 236,15{ Alarm bolt, A. Egolf . . .... . . . . .. . . ... .. . .. . . . . . ... .  286.315 Indicator lock . F. W. Mix . . . . . . . . . . . . . . . . . . . .... . . . .  236,349 Wash boiler attachment, H. B. Rorke . . . . . . . . . . . . . .  236.362 ing irouon other metals. A. Neutral ammonio sulphatc 
of iron (double sulphate of commerce) three·fourths lb. ; 
water, 1 gallon; dissolve and filter. Use a clean iron 
anode, clean the work thoroughly. (See Nickel Pluting, 
p. 153. Vol. 43, SCIENTIFIC A>IERICAN.) Use a moder-
ately strong batt.ery. rl'he success of the operation de­
pends very much upon the preparation (thorongh c1eans­
ingl of the work. 2 .  Is the formula given in No. 1. new 
volume, for electro.plating brass, patented ? A. No. 

Apple slicer, A. J. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236.178 Inking pad case and stamp rack combined, C. A. Waterinl( pot, H. S. Reynolds ...... . . . . . . . . . . . . ... . 236.359 
Aritbmetical frame, �'. B. Ginn . . . . . ... . .  . . . . . . . . .  23�,320 I Clinkner .. . . ..... . .. ..... . . . . .. .' . . .. .. . . . ..... ..... 236,166 Waterinl( tank regulator, P. W. Doherty . . . . . . . . . .  236.311 Audiphone. R. S. Rhodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236,177 . Inlaying buttons and other similar articles, C. E. WaterprOOfing textile fibrics, leather, etc. , P. H. 
Axle nut, carriage. G. B. Jackson .. . . . . .... ... ..... 236,228 1 Waldeck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,383 Vander Weyde . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . ... . . .  236,198 Bail for earthen crocks, adjustable, Osgood & Jacquard machine. Talbot & Hepwortb . . . . . . . • . . . . 236,278 Wheat beat.ers for fiour mills, U. B. P almer. . . . . . 236,249 

Blair. . . . . .  . . .. . . . . . . ... . . .... . . . . . . .. . . . . . . . . . .  236,352 Lamp . C . E" Spencer . . . . ..... . . ... .. . . . . . . . .. . . . . . . . .. 236,190 Whip , C. C. Pratt ... . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . .  236,357 Bale tying machine, A. Steiner . .. .. ... . . . . . .. . . . . . 236,191 Lamp. cil(ar Jil(hting, W. R. H. Scbeunert . . . . . . . . . 236 .183 Windmill, Swinnerton & Saunders .. . . . . . . .. . .... . . 236,277 
Barb pieces, machine for making ring-shaped, H. Lamp shade, G. F. Pashley . . . . . . . . . . . . . . . . . . . . . . . .  236,175 I Windmill . M. D. Temple . . .. . . . .. . . . . . .... . . . ... ... .. 236,llM 

Reynolds . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236.176 Lantern. Ewing & Bill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  286,219 Wooden pipes, mechanism for banding, M. F. 
Baton, pOliceman's, R. A. Lee . . . . . . . . . . . .... . . . .. . .  236,2lM Lasting device, L. Goddu . . . .... : ... ........... ..... 236,220 Wilcox .... . .. . . .... . . . . . . .. . . . . .... . . . .. .. . . . . .. . 236,286 (34) J. H. M. writes : Some makers of Belting, steam heated dIe for vulcanlziug rubber, Lasting machine, S. B. Ellithorp .. . ... . . . .... . .. . ... 236.218 R. M. Bassett. . .  ...... . ..... ...... .. ......... ... 236,294 Latch and lock, combined, Snyder & Adams .. .... 236 .189 boilers, to be used in connection with pipes for heating 

dwellings and greenhouses by the hot water system, 
have, in this country and in England, used pipes for 
grate bars, intending that the water in the boiler should 
c irculate through these pipes, and expecting to obtain 
greater efficiency from the exposure of more surface to 
the action of the fire. In what respect is an apparently 
good theory practically defective, for it seems to have 
been adopted by but few, and to have been abandoned 
by 80me who have experimented with it? A. Such 
H water grates," as they are called, are not used for 
economy of fucl , but because they are more durable 
than the ordinary grate. Coal burning locomotives are 
frequently fitted with them 

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

R. P. W.-It is a fine silic ious sand,  useful for pol­
ishing purpose" and fQr glass making; might also find 
a market with pottery manufactlll'ers aud artificial stone 
makers. 

COMMUNICATIONS RECEIVED. 
A Plan for the Reformation of the Orthography of the 

English Langnage. By H. A. S. 
On Solar Phenomenon. By J. C. 

NEW BOOKS AND PUBLICATIONS. 

EXTRACTS FROM CHORDAL'S LETTERS. New 
York : American Machini8t Publishing Company. 

These selections from the contributions of " Chordal" 
to the American Machinist make au intere"ting, enter­
taining, and usefully suggestive addition to the litera­
ture of the machine' shop. The author discusses shop 
work and shop management with much pract.ical 
shrewdness. a.nd in a manner that mechanics .  artisans, 
and wide·awake working men generally cannot help 
but enjoy. 

Blower for open stoves and grates, G. WeUhouse . 236,199 Levels, refiector for spirit, W. W. Vaughn . . . . .. .  236,282 Boiler front, T. H. & J. Parvin . ....... ... . .. . . . . .  236,174 Lever power and dredge winder, S. T. Ricbardson 236,360 Bolt tbreadinl( device, J. Sherman .... .... . . .. . .. .  236,365 Lighting device, W. D. Doremus . . . . . . . . . . . . . . . . . .  236,396 Book, accoullt, E. B.  Hutchinson . . . . . . . . . . . . . . . . . . .  236,227 I.ock and reversible latch, comb'd. E. A .  Kimball. 236.229 Boot and shoe, A. IV. Brlnkerholf . . . . . ... . ......... 236, 211 Loom jacquard attachment, Stalford & Barker . ... 236,375 Boot and shoe, L. H. Mansfield .. . . . . . . .. . . . . . . . .. . .  236.170 Loom sheddinl( engine, G. W. Stalford .. . . . . . . .. . . .  236,374 Boot and shoe edges, tool for finishing, S. N. Cor- Lubricating compound, P. H. Fitch . . . . . . . . . . . . . . .  286,150 tbel). . . . . . . . . . . . . . . . . ... . . . . . .. . . . . . . . . . . ..... .. .  236,145 Magneto-electric machine, Holcombe & Crandall . 236,399 Boot and shoe sole hulling machine, J.H. Stevens 236,271 Mast, self-adjust.ing ship, J . McLeod . ... . . . . . ... . .. 236,237 Bottle wrapper, J. Shellenberl(er . . . .... . . . .. ... . . . 236,186 Meat chopper, M. L. Edwards . . . . . . . . . . . . . . . . . . . . . .  236.314 
Box bandle, L. Bloom . . . . . . . . . . . . .... . ... . ... ... . . . 236,296 Milk cooler, O. E. Taylor . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  286,380 Bracelet. A. Vester (1') . . . .  . .. .. . . . . . .  . . ... . . .. . . . . .  9,526 �1irror, hand,D. M. Somers . . . . . . . . . . . . . . . . . . . . . . .  286.271 Bracelet spring, A. Vester .. . . . . . . . ..... . . . . . . . ..... . 236,392 ;\loulding machine, J. P. Broadmeadow . . .. . . . . . .. 236,301 Bug cat.cher. potato, IV. B. Parker ............... . . .  236,250 Mop wringer. J. K. O'Neil ... . . . . . . . . . . . ..... . . . ... ... 236,246 Buildinl(, fireproof, J. H. Walker ................... . 236.38{ Motion, device for converting, M. A. Dees . . .. . . . 236,310 Button, J. C. Colt.on . .... ... .. . . . .. .. .. .......... 236.395 Motive power, 'I'. R. Wright . . . . . . . . . . . . . . . . . . . . . . . . . 236.2Ul Button, L. H. Wise . ..... .. . . . .. . ............. .... . . . .  236,268 �lusic leaf turner, F. J. Lippitt .. . .. .. . . .. . ... ... .. . .  236.345 Button. collar, R. Matthai . .  . . . . .... . .. ..... . . . . . . . . 236.171 Mustache guard or protector. F. S. Shirley . . .. .. .  236,266 Button holes, forming, D. Harris .. . . .. . ... . . . . .. . .. 236,155 NapkIn ring and holder, combined. G. H. Behan .. 236,207 Button, horn , C. H. Dederer (1') . . . . . . . . . . .  . . ....... 9,528 Nursery chair. child's, A. B. Stevens . . . . . . . . . . . . . .  236.273 Button, lacing, G. W. Prentice . . . . . . . . ... . . . . .... ... 236. 255 Ordnance. breech-loading, A. H. Russel l  . .. . . . . . . . 236,363 Button, stud, etc., F. E. Williams . . . . . . ...... ... .  236,200 Ore crusber and pulverizer. F. A. Huntington . . . . .  236,336 Caoutchouc, treating, G. M. Mowbray . . . . . . . . . . . . . .  236.240 Ore roasting furnaces, raking apparatus for, J . O. Car coup1ing, R. Pi.le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,355 Stewart . . . . . . . ... . . . . . . . . . . . . . . . . . . . . .. . ... .... ... 236,274 Car couplinl(, E. M. Rlcbardson .. . . . . . . . ... . . . . .... 236, 263 Ore separator. T. �!. Rogers .. ..... .. .... .... . . .. . . .  236,130 Car coupling, W. Scott . . . . . . . . . . . . . . ... . .. . . . . . .. . . . 236,364 Organ bellows valve. F. Stone .. . ..... ..... . .. . . . . . .. 236,275 Car cDuplinl(, Van Hoesen & Brown (1') . . . . . . . . . . . . 9,525 Oil press, G. M. Venable .. . . . . . ... .... .. . . . . ... .. .. 236,283 
Car couplinl( tool, S.  Hickok . . .  . . . . . . . . . . . . . . . . . 236,156 Oil tank safety apparatus, L. Griscom .. . .. . . . . . ... 236,325 

DESIGNS. 
Carpet, H. Hunt . . . . .  .. . .. .  . .... . .. .. .. . .. .. . . .  . . . 12,088 
Carpet, T. J .  Stearns . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,103, 12,1 04 

Clock stand, H. J. Davies . .. .. ... . .... ... . . . . . ... . . . .  12,08{ 
Flower pot, C. Dowler . . . . . . . . . ... ... .............. . . . .  12,083 
Glmp, J. C. Graham . . . . .. . .. . .. ... . . . . . . . . . . .  1 2,U85 to 12,087 
Oil cloth, C. T. & V. E. Meyer . . . . . . . . . . . .  12,U9{ to 12,099 
Ornament upon locket faces, etc. ,  C. E. Mason, 

12,100. 12,101 
Plate, oyster. T. C. Smith . ... . . . . . ... .. . ... . . . . . . . . . . . 12 .105 
Soap bar, J. J . Gest . . . . ..... . . . . . . .... . . . .. . . . . . . . . . . . 12,106 
Stove, Bascom & Hodges . . . . . . . . . . . . . . . . . . . . . .  12,090. 12,093 
stove. Bascom, Hodges, & Heister . . . . . . . . . . . . . . . . . . .  12.089 
Stove, Bascom & Ritchie . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.092 
Stove, Bascom. Ritcbie , & Hodges . ..... ... . ........ .  12,091 
stove, Roberts & Wiwa . . . . . . . . . . .. . . . . ... . . . . ... .. . . 12,102 
Vase and saucer, flower, U. Dowler . .. . . . . . . . .. . . ... 12,082 

TRADE MARKS. 
Beer, birch. P. E. Gumaer. . . .  . . . . . .. . . . .  . .  . . . . . .  8,139 
Cigars. Cigarettes, and smoking and chewing to-

bacco, Seidenberg & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8,141 
Liniment. A. Dondero ... . . . . . . . . . . . .. . . ... ... . . . . . . ... . 8,142 
Preparations, certain toilet, F. C. Nieberg . . . . . . . . .  8 .140 
Watcbes, L. Strasburger & Co . .. .. .... . . . . . . . . .  8.143, 8.144 

Car, postal, C. R. Harrison.. .... . . . . . .. .. . . .. . .. .. .  236,328 Paint . marine. R. H. Dimock . . . . . . . . . . .  . . . .  . . . . . .  236.216 
Car, stock, M. A. Dees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,309 Paint mixing machine, W. M. Shoemaker . . . . . . . . . . 236,366 En l1:lIs!l Patent .. Issued to AIllerlcans. Car, stock, J. W. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236.362 Paper , machine for. piling, J. C. Kneeland . . .  . .  236.205 From December 31 ,  1880, to January {, 1881. inclusive. Cars, cable traction for street, O. H. Jadwin .. . . . . .  236.334 Parer. corer. and slIcer. combmed apple, G. Egart 236,217 Carhureting apparatus, air. Howe & Miner . . . . . . .. 236. 159 Pen, stylographic, F. Holland . . . ... . . .. . . . . . . . . .. . . .  236.158 Car coupler, G. F. Adams, Brooklyn, N. Y. 
Cartridge, H. Kinl( ... . . . .. . .. . . . . . . . .. . . . . . . . . . . . . . . . .  286,230 Pen, stylographic fountain, G. F. Hawkes . . . . . . . . .  236,222 I Cement ,  I. R. Blumenberg, Gloucester City, N .. J. 
Cartridge shells, machine for trimming, T. G.  Pencil, lead, T. B. De Forest .. . . ... . . . . .. . . . . .. . .. .  236,215 Centrifugal macbine. R. Lalferty, Cloucester City, N .  J. 

Bennett ...... . . . . ............. .... ............ . .. . 236.142 Photograpbic dry plat e holder, B. F. Spilman . . . . .  236,373 ' Corsets. W. Bowers et al. , Newark, N. J. Castinl(s, apparatus for producinl( chilled, J. Sea- P ianoforte damper frame, J. Ammon .. . . . . . . . . . . . . 236.291 Drain pipes. C. \\'. Durham, Chicago. III . . . man. . .  . . . .. . ...... . .. . . . . . . .. ..... . .. . . . . . . . .... 236,185 Picture, translucent, n. L. Stephens . . . . . . . . .. . . . . .  2:$6,376 Ear drum. artificial. H. P. K. Peck, Cinclnnatl, OhIO. 
Centrifugal machine, D. M. Weston . .. ..... . . . . . . . . 236,389 Pill cuttinl( machine, T. Daniels . . . . . . . . . . . . . . . 236.214 Fog sil(nal, W. B. Barker, Hoboken. N. J. 
Chair seat, A. S. Gay . . .... . ............ .... ...... .. . .  236,153 Pipe coupling, G . Westinghouse, Jr .. . . .... . . . . . . .  236,388 Furnace, G. Duryee, New York city. 
Chromos and other illustrations, mount for, N. J. Pirn or cop winding machinery , 8. & T. A.. Boyd . .  236 300 Ordnance (2), J .. H. McLean et al., St. Louis, Mo. 

Nurre .... .. . . . . . . . . ... . .. . .. . . . . .. . .. . . . . . ... .. ... 236,244 Planter, corn, S. E. Roberts. .. ........... . . . . . . .  236.361 Pump, W. H. Triplett. New: York city. 
Churn operating mechanism, S. T. Stout ... . .... .. . 236.379 Planter, hand corn, F. A. Barr .. . . ...... . . . ...... .. . 236,293 Rai iway vebicles . J. W. Cblsbolm, Brooklyn, N. Y. 
Churn power, W. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,144 Planter, seed, P. B. Doty . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,147 Rubber ornamentation, Dickiuson Hard Rubber Com-
Cigar lighter, W. D. Doremu .... . . . . . .. . . ..... . . . .. . . 236,313 Planter. seed, J. Holekamp .. .................... ..  23t',223 pany, Springfield, Mass. 
Clamp, E. L. MOrris . . . . . . . . .. . . . . . . . . . . . .. . . . . .. . . . .. 236,239 Plow, Dick & Woebl .. . . . . . .. . . . . . . .. . . . . . . . . . . . ... .. 286.H6 Sofa bed, F. Laermans, San Francisco, Cal. 
Clothes reel, F. W. Lavigne . . .. . . . . . . . . . . . . . . . . . . . .. 286,168 I Plow clearer, A. B. Boggs . . . . . . . . .. . . . . .. . . .... . . . . . 236,298 Transfers for freight, A. E. McDonald, New York city. 
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Inside Page, each in�ertion - - - " .. cents a line. 
Back Page, eaeh insertion - - - $1.00 a line. 

(About eight words to a line.) 
liJn(J'l'aving8 may head advertisements at the 8ame rate per l!ne, by mea811rement. as the letter press. Adver­

tisement" must be received at publication office as early 
as T kursday morning to appear in next i8sue. 

TiiEMUS ICAL MARVELS. 
Ii7"Instrument and !Ius!· Upright Pi· 

clan Combined • ...IDI. ano Style 
�The Gem of Musical Case, 

Wonders,Cle<>-
THE 
The most wonderful mechan­
Ical musical instrument the 
world has ever seen. It plays 
tune that eVf'r was composed, 
tomatically. No know of music mccssary ; a child can ope. 
rate it i a small linen and paperperfoTated strip represents the tune 
and simply turning the handle operatc8 the instrument whic� 
DOES NOT USE PAPER AS A VALVE, but the perforation's serve 
to manipulate the automatic fingers which open rt>gular valves 
with almost the touch and expression of the skilled human hand 
'1'h6

.
0rgnninll embodies every component part of a regular

' 

Cabmet O
,
rgan. Bellows, keys, valves, swell, and automatic 

ftnger actwil. In fine black walnut or ebonized cn 
anu nick Ie trimmings, and heavy curved plat 
panel, showing the action of the automatio fin 
'which Is very interesting. The 0 . 
notes or reeds, two more than oth 
feal musical instruments. l'rice f 
wlllnut cases, only 810 ; in ehon 811 ; in solid mahogany, 81 
Automatic-Feed roll attachment, 82.GO extra. '1'he Org8 
oa is h a n d s o m e r  a n d  1 U  cv�ry w a y  m o r e  
desirable t h a n  j l OO F r e n c h  )lu8io B o x .  

• • • 
Over. 500 of the latest and best popular and sacred airs are ready 

for the above instruments. A selection of musio goes free with 
each one. Messrs. JOHN CHUIWH &. CO., Cincinnati, Agcnts for 
Ohio, Central Indiana, and north-eastern Kentucky. T. J. lIAR .. 
BACH, 809 Filb<'rt Street, Philadelphia, Agent for PE'nmylvania, 
:New Jersey, and Delaware. MASSACHUSETTS OUGAN CO" 
Doston, Mass., Agents for New England States. Orders from the 
trade outside o f  above territory, United States or Foreign,rt'�pect .. 
fully solicited. Either 81yle sent by express on receipt of price, 
or C. O. D. Catalogues Free. 

THE MOST BEAUTIFUL GIFT OF THE SEASON. 
Read the f'ollowlng letter f'rom the highest 

mlJ8lcal and mechanical authority in the 
world, the manUCactllrt"r8 of the f'amou8 CIIICK."�RIN G  PIANOS : - u  • •  * .Afte1· ltaV1'lIg 
care/lilly examined tlte Organina manufactured by you, it gives 
me pleasure to offer my testimony to its ingenious and perfect 
mechanical �Oll$truction. In my opinion, it combines more advan­
tages al7d good qualities than any 01 this kind 01 instruments that 
}tas been brou,g7lt to my notice. Truly yours, G EO. H. CBICKERUiO, 

(,hickering & Sons, noston and New York. 
Address, T H E  A M E R I CA N  A U TO M A T I C  

O R O A N  C O . ,  Sole Patentee8 and M'C'r8, 
100 Milk. Street, Boston. Man. ,  '(J. S. A. 

AGE�J'rSp�t�jfclllM: $; AWiIl�,Y �'tl..!�lIing 
Weighs up to 25 lb. Retail price, $1.50. Exclusive 
territory free. 'l'erms and rapid sales surprise Agents. 

DOMESTIC SCALE CO., Cincinnati, O. 

c. J. -GODFREY & SON, 
UNION CITY, CONN., 

Manufacturers of Metallic !:lhells, Ferrules, Cups, Blanks, 
and any and all kinds of press and stamped work in 
Copper, Brass, Zinc. Iron, or Tin. Drawn Brass and 
Steel �'errules for File and other '1'001 Handles a spe-
f!al�he ��1��n�rn�f �a

aJ� wt6eso�Jei-�lti�So�ie:gg�i�!��: 
solicited and estimates furnished. 

TOOLS & SUPPLI ES 
��� 
SE N D  F O R I LLU STRATED CATALO G U E  
TAPS,DIES,DR I LLS, CHUCKS,LATHES, f i N E  TO O LS. 

SHORTHAND WRITING thoroughly taught 
by mail or personally. 

tenographers furnished business men without charge 
for my services. Address W. G. Chaffee. Os"".qo, N. r. 

Ititutifit �uttr i tau. [FEBRUARY 5,  1 88 1 .  

Geo. W.  Read & Co . , 
Manufacturers of and Dealers in 

MAH O GA N Y, 
And all Foreign and Domestic 

Oa 'bi.:n.e't 'vv'ood..s. 
SOLE �FAOTURERS 

CUT AND PRESS DRIED 
T H  I N  L U  M B E  R ,  

FOR 

Mills and \Val'erooms : 

1 86 to 200 Lewis St. , New York, CORRUGATED AND CRIMPED IRON 
ROOFING AND SIDING, Iron Buildings, Roofs, Shutters, ����'l;. C��§1l'l�nllJi�'�R�B�iii 
AND ROOF CO •• 5 Dey Street, 
New York. 

A GENTLEMAN OF TEN YEARS' EX· 

: �';,�:'t<jE'� I<'h"J':f!�1';,n6¥��J,'f.{� n;.':,�
uf

,:';�'hVn'e�;���� sires a position in a manufacturing business. Testimoni­
als as to character and capability will be found satisfac­
tory. Address A. B_, care Pres. of 3d Nat. B'k, New York. 

50 Landscape, Ohromo Oards, etc .. name on, 10c. 20 
GUt-EdgeOards,10c.CLINTON &Co.,North Haven,Ct. 

An engine that works without 
Boiler. Always ready to be started 
and

S���-J'
t 'l<:

n
�b�'8\,i'rer. 

CONVENIENCE ' 
Burns common Gas and Air. No 

"':;;;,f;ff,�����
Bteam, no coal, no ashes, no fires, 
no danger, no extra insurance. 

" Almost no attendance. 
THE NEW OTTO SILENT GAS ENGINE. 

These Grinders consist of a series of disks with bevel. 
��:g�:�b

o
��:2r 

t
�f�V����;:t �:the�

f
�f s��:a. 

r
i:h���o� 

bine strength and durability. No friction ; hence no 
heat. They will �rind all kinds of Grain, also Quartz 
��i��

s
'C�;�scoitl,Plt�r;;be�r�����n6il �a�'i,n��axS���: 

Cotton Seed, and any number of articles in use by 
manufacturers and farmers. These Grinders Rre dis .. 
Based of on reaso

n
able terms. �end for Illustrated 

M'rt};,�'b':, oi:c��K:5�imiff�0�Jt�';,�1t., Yt����r.
SA

L 

Gold ,  SHver, and Nickel Plating. 
A trade easily learned. Costs Uttleto start. Th e  Electro PIa­
ter'f'I Guide, a 72 pp. book · and Gold and Silver, and How to 
l\'[ake It, a96 pp. book, will be sent free for 5 three cent pOf'lbl.!"C' 
"tamps. Every opportunity will be given to person� desirous ::-f :::;tarting in this hu.<:.iness. Co mplf'tA Olltftt" from $1. F. L0\VEY. 90 Eleventh St.,  Brookly n, N. Y. 

THE No. 3 

Eureka Band Saw 

SPECIALTIES. Useful for all work Of small statlona
g 

steam engine. ��ii\'tlf�wt ?t 2c(l:,
a
�" d6;,�;,blt �tr�eI�EJ�:'�fa: 5 0 1�tf.��0����,'fo����� g':.�d�o����l!'f�r1�'i: H. �. Manning &; Co., 111 Liberty St . •  N. Y., Agents. WOO DWORKING  MAC H I N E RY, 

Of Superior Qual�y, for 
CABINET AND PIANO MAN'F'RS • •  

THIS WORK IS VERY RELIABLE, AND IS 
STRONGLY REOOMMENDED BY THIS PAPER. 
It U! Ui/'Ul,oubtedly the cheapest work oj the kina "ler pub­
li<l/tea. THE WELL KNOWN REPUTATION OF THE AU­
THOR IS A SUFFICIENT GUARANTEE OF ITS VALUE. 

Allen's Artificers Assistant, 
THE KING OF BOOKS ! 

SIZE, 8).0 x 6 INCHES ; CONTAINS MORE THAN 700 LARGIC, CJ,QSEL¥ PRTNTED PAGES ; 
HUNDREDS OF ILLtTSTRATIONS AND D I A �  
GRA!'lS ;  THOUSA�DS OF NInv, RABE, AND VAL(�ABLE FOHlHULAS, RECIPES, TRAD� SECRETS, 1\lATHEl\-[A'l' I CAL CALCULATIONS, TABLES, BUSINESS FORMS, ETC. RIU'RE­
SE�TING N��AUI..Y EVEUY '.rHADE, PIWFE8-
SION, AND OCCUPATION IN CHHISTENDO)f, '4Ii!§!!;j�.� ���� ��g:r��J1Lt;��J�it��L BRANCH-

Fine English Cloth Binding, Handsome Gnt Back . . . $2 .50 
Fine Leather Binding, Library Edition. . . . . . .. . . . . . . .  3.50 

WILL B� S E N T  BY MAIL, POSTAGE PAID, TO ANV PART 
OF 'TH�:; WORLD, on receipt of the price. AGENTS 
WANTED EVI':ltYWHgRR LIBERAl .. COMMISSIONS PAID. 
H. B. ALLEN & CO.,Publishers, 59 Murray St.,New York. 

BEAUTIFUL ILLUMINATED BOOK-MARK 
and illustrated catalogue for 6 cents ; 2 for 10  cents. 
BURT & PRENTICE, 46 Beekman St., New York. 

E N C I N E  A N D  B O I L E R  W A N T E D . 
The WINSTED HOE CO., of Winsted, Conn., will put in 
a new engine and Boiler of 60 to 70 H. P. next May, and 
solicit proposals from builders therefor. 

FOR SALE CHEAP.-A VALUABLE PATENT. 
Address A. BRADLEY, Riverhead, N_Y. 

�c�f�td�Ig���
n
�¥�t

e
EiPtJ'8i

r
�'O:� or

r
�h11�"et 

phla, Pa., the best Padlock out. Ask the trade for them. 

Dead Stroke Power Hammers 

500 VIRGINIA FARllIS AND MILLS jor sale or exchange. Write for jree catalogue. R. B. CHAFFIN & CO., Richmond, Va, 

DO YOUR OWN PRINTING 
and outfits from $3 to $500 

styles of type. Catalogue and 
"'·rA'�l1('.p.il price Jiet free. 

H. HOOVER, Phlla., }la. 
PUMPS ! PUMPS !!  

F O R  S A L E  O H E A P. 
No. 0 DEAN PUMP. No. l l-Z BLAKE PUMP. 

Address WILLIAM BAXTER, llli Liberty St •• New 
York, where the pumps may be seen. 

�CE AND ICE HOUSES-HOW TO MAKE 
tY�J's

o
fo�

s 
J�?::rc���g�::,�I[�1iI��lra��a v1�. d15�g: 

tained in SCIENTIFIC AMEUICAN SUPPLEMENT, No. �5. 
Price 10 cents. To be had at this office and of all news­
dealers, 

SHAFTI NG,  P U LLEYS &, HANGERS.  
P. Prylbil, 461 t o  467' W .  40th St" New York. 

CA VEA't'S, C O P Y H  (GH't'S, L ,\ B E L  
REGISTRA'J'IO N ,  E I ' C .  

Messrs, Munn & Co. , in conuection with the publica. 
tion of the SCIENTIFIC AMERICAN. continne to examine 
Improvements, and tr, act ae Solicitors of Patents for 
Inventors. 

In this line of business they have had OVER THIRTY 
Y�ARS '  E XPEHIENCE� and now have unequaled facilities 
for thE Preparat ion of Patent Drawings, SpeCifications, 
and tile Prosecution of ApplIcations for Patents in the 
United States .  Canada , and Foreign Countries. Mess ... 
Munn & Co. also attend to the preparation of Cayeats, 
Registration of Lahels. Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patent, All business intrusted to them is done 

BI G PAY to sen our Rubber Printing Stamps. Sam- with special care and promptness, on very moderate 
pIes free. Taylor Bros. & Co., Cleveland, O. term" .  50 All Gold, Chromo and Lit'g Cards (No 2 alike), We send, free of charge. on appl ication ,  a pamphlet 

Name on, lOc. Clinton Bros., Clintonville. Conn. containing further information about Patents, and how 

HOW TO MAKE A TELESCOPE.-BY to procure them; directions concerning Labels; Copy· 
rights, Designs. Patents, Appeals, Reismes, Infringe­
ments, Assignments. Rejected Cases, Hiuts on the Sale 
of Patents, etc. 

George M. Hopkins. Directions, accompanied by a com­
plete set of working drawings, whereby any person may 
easily construct for himself at small cost, an effective 
telescope, capable of giving its possessor a great deal of 
enjoyment and knowledge of astronomy. Illustrated 
with 7 figures of details. drawn to a scale. Contained In 
SCIENTIFIC AMEHICA� S(TPPLEMENT, NO. 25�. Price 
10 cents. To be had at this ofllce and from all news­
dealers. 

� JAS MURD O C K. JR � 
,'TA',P " FEH E N G  R A V E R' D I E  s,��"..:r:.....� 

c·,-o;;�.r,. _ 165 RACE. ST C I N C I NNAT I .  � v. 

. Manufacturer!!, Tak e Notice. 
We have opened a large store In one of the best IoCR- are superior to all others for fOrging and die 

tions In this "It�, for the sale of machinery and tools, work. Over 500 now in use. Manufactured by 

ODD-WORKING MACHINERY. 
_Universal Wood Workers, Planing, Matching, 

Moulding. Band and Scroll Sawing Machines, etc, 

Foreiyn p(Jt�" t .. . -We also £end ,free 'If charge, 8 
Synopsi. 01 Foreigli Patent Laws, showing the cost and 
method of securing patents in all the principal coun­
tries of the world. American inventors should bear in 
mind that ,  as a general rule, any invention that is valu­
able tG the patentee, in this country is worth equally as 
much in England aud some other foreign countries. 
FiVE patents-embracing' Canadian, English, German, 
French, and Belgian-will secure to an inventor the ex­
clusive mouopoly to his discovery among about ONE 
HUNDRED AND FIFTY MILLIONS of the most intell igeut 
peoph' in the world. The facilities of business and 
steam communication are such that patents can be ob· 
tained abroad by oar c i t izeus almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana­
dian, $50. 

also mill and raIlroad supplies. If you desire an active 
P H I LI P  S J U STICE  and responsible agent for the sale of your goods. address . ,  H. B. SMITH MACH INE CO., 925 Market St., PhiJadel- 1 B E N T E L ,  M A RO E DA N T  & C O . ,  

HAMILTON, OHIO, Y. S. A. phla, Pa. (Works at SmithvIlle, N. J.) 1<1 North 6th Street, Philadelphia, Pa. 
i3�����ii�MNs, J1)g.g:'utEs�::!rlbst�;'���!!: ICE-BOATS - THEIR CONSTRUCTION 
----------_____ ......;' ______ ' and management . With working draWings, details. and 

$ 7 7 7 A YEAR and expenses to lIgents. Outllt Free. 
Address P. O. VICKERY, Augusta. Maine. 

Copies of Patents.-Persons desiring any patent 
issued from 1836 to November 20, 1866, can be supplied 
with official copies at reasonahle cost, the price de­
pend ing upon the extent of drawings and length of 
specifications. 

TO REPRESENT MANUFAC-
turers or mercantile houses for the sale of useful or 
novel articles on commission. Advances made. Estab­
lished 1855. Large city. Southern and Western trade. 
N. Y. Reference. Address G. P. STEINBACH, Importer 
of Fancy Goods and Toys, Baltimore, Md. 

TO FOU N D E R S A N D  M AC H I N ISTS. 
WANTED-The address of competent parties having 
the facilities and desire to manufacture for the trade my 
Patent Clamp or Tail Screw for cash For description etc., see illustrations in this issue, same paper, and ad: 
dress the patentee, JAMES MURPHY, or I,AROUX & 
COSGROVE, Hardware Dealers, San AntoniO, Texas. 

W AY M O T H LAT H E. 
Latest improved. Rotary 
and Stationary Bed Plan­
ers and Buzz Planers ; 
Band Saws; Wardwell's 
Patl'lnt Saw Bl'Inch Dowel 
Machine ; Chair Machine­
ry ;  Boring Machines, etc. 
Also large stock oj Sec(J1'Uj. ���.:'i�:�ggl!���g� WorI<IJ!g Machinery, Engines, B01lers on hand. Send 

stamp for catalogue, and state just what you want, to ROLLSrol'l'li: lIU.CRINIi: Co., (iWater St.,Fltchb\lrll', MIlas. 

���s1����0�. f'{llew:g¥1h:
n
t��1�s��s��g:��fi�;g�a�� 

used on the Hudson river in winter, By H. A. Horsfall, 
M.E , Contained in SCIE:-JTU'IC AMEHIC.AN SUPPL1':­
l\IENT, 1. The same number also contains the rules and 
regulations for the formation of ice-boat c1ubs. the sall_ 
ing and management of ice-boats . Price 10 cents. 

INVALID ROLLING CHAIR. 
(RECLI N I NQ) 

Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through­
out the year at a temperature of 34° to 36°. Contained 
in SCIENTIFIC AMERICAN SUPPLE)lENT. 1 t 6. Price 
10 cents . To be had at this office and of aU newsdealers. 

FREE 8 Samples and Catalogue of bestseU-
: lnJL articles on earth. WORLD 

Any patent issned since Novemher 20, 1866, at which 
time the Paten! Ofllce commenced printing the draw­
ings and specification" may be had by remitting to 
this office $1.  

A copy of the claims of any patent Issued since IBM 
will be furnished fO! $1. 

When ordering copies .  please to remit for the same 
as above. and state name of patentee, title of inven­
tion , and date of patent. 

I ItlJo'G. CO" 1�� NASSAU.ST., N_ Y. 

A pamphlet. containing fnll d irections for obtaining 
United States patents, senl free. A handsomely bound 
Reference Book, gi l t erlg"", contains 140 pages and 
many engrayings and tahles important to every pat­
entee and mechanic, and is a useful handbook of refer­
ence for everybody. Price 25 cents, mailed free. LIGHT ROA D ENGINE WANTED. 1 ----· ALA N D ' S  

It must be capable of being driven over aU 
f,

ades such i Silent Injector, MUNN & CO., 
Address 

�n �:t�°fe'.:l��.
to

sg��yj'ber�r::i "a",';�Ya�fen t"o°l���
, 
��� i Blower & Exhauster. publishers SCIENTIFIC AMERICAN, 

miles an hour under moderate pressure. The motor ' A I Y k should generate its maximum power as quickly as a S. APt,A
y

tN
o
o 

3 7  Park. RoW', N e W'  or • 
horse can be harnessed and attached to wagon, and as R "  BRANCH OFFICE- Corner of F and 7th Streets, 
readily stopped. Such a vehicle Is wanted to-day by ten ome, Oneida 
thousand men. D. H. STEPHENS, Riverton, Conn Vo. N. Y. Washington, D. C. 

6 h&; .�� P u l ley Bloc l, s. 

. . .. . �..:I i-:9 !i is ', Iron Sheaves. PhOB-.si�·i.8 2"=' �hor Bronze SeIf-
" "'� . � !  d! Lubricatln� Bush-. s ,, �  U In�s. P E N F I E I, D  .. .. � BLO C K W O R K S, 
lnside hOD Wrought Pa.tent I1'OIl Sheave Lock Box 99, IJock .. etnoppodBIook. hou Blook. Bt .. 1 Roller Bulbed. port, N. Y. 

----------------------�--�----------------
TH E P E R F ECT E D STY LOC R A F I C .  

The most convenient and economical outfit for writing. Pen, Pencil, and Inkstand In one. Can b e  ordered by 
m�l�i:a��3�li-=i.d or returned if not suited. For full description of various styles, send two cent stamp for 

R E A D E R S ' A N D  W R I T E R S ' E C O N O M Y  C O . ,  
2�-33 Franklin Street, Boston ; 4 Bond Street, New York, 3S Madison Street, CbicRll'o. 
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New Books and New Ed itions 

RECENTI, Y PUBLISHED. 
O:;rs

m
i}�cl.��

s
l'.'!.\�;,T'l

e 
fr3,:'tl�e

e
�� ���I:;��:d 

Founding in Green Sand, Dry Sand, Loam. and Cement ; 
the Moulding of Machine Frames, Mill Gear, Hollow 
Ware, Ornaments, Trinkets, Bells, and Statues ; De- I scription of ,,-\J oulds for Iron I Bronze, B�ss, and other 
:t��!�Jn

P
�r��e,:;g�;���n�����t're �,\m:i�j�o��g: 

Ing ot Metals ; the Composition of AllOy and their :J\\f��' t�t;h��is :ad:J6�'s�;�f��nt 1 o':'St�t�:r; 
and Ornamental Moulding, Ordnance, Malleable Iron 
Castings etc. By A. A. Fesquet, Chemist and En-
gineer. Illustrated by 44 engravings. 12mo, $2.00 I Stokes.-'l'he Cabinet llIaker and Upholsterel" s 
Companion. CompriSing the Art of Drawing. as ap­
fiicable to Cabinet Work ; Veneering, InlaYI� and Iv����°ci:J, *�rt�i�e �h��

e
�t;' 

a
E�e�tf���

n
for ·l��� 

��Yi�g�G1��:,
n
��r:e:rs� !:�

n
���:dSi�¥O�:��lh

e��� 
merous Receipts, useful to workmen generally, By 
J. Stokes. Illustrated. A new edition, with an Ap_ 
�endlx upon French Polishing, Staining, Imltatin�

5 
Ro:�������' �Wd:�Rlt.;:�racticallY Explained. �,;;-

bracing simple and complete Practical Demonstrations 
of the operation of each element in a Sli<;1e yalv,? Mov�­
ment, and illustrating the effects of VariatIOns In theIr 
Proportions by examples carefully selected from the 
most recent and successful practice. By Joshua Rose; 
M. E., author of H 'l'he Complete Practical Machinist, '  
U The Pattern Maker's Assistant," etc., etc. Dlus .. 

R
t
�:���\r.IS; �':f.�

a
;l�f�· p��C�·ic;t1 !lI�chillist. fl� 

bracing Lathe Work, Vise Work, Drills and Drllllng, 
Caps and Dies, Hardening and 'I'empering. the Making 
and Use of Tools. e�c., etc. By Joshua Rose. Illus­
trated by 130 engravings. 5th edition. 12mo, 1\2.50 

Ed,,'nl'.:ll!i.-·A Uatechisnl of the ltlarine StealD 
:h��ii�:" fAr ��i�t:al°tv ��Ifi���rj;r!��I�rnM��� MBe;; 

J titnfifi t �tutri tnu. 

" B L A K E 'S C H A L L E N C E " R O C K  B R EA K E R  .. 
Patented Novembet· 18, IS19. 

For Macadam Road making, Ballasting of Railroads, Crushing Ores, use of 1.1'011 Furnaee�, 
etc Rapidly superseding- our older styles of Blake Crusher on account of Its superIOr strenQt!!, ejfU; ... I encY and sinnplicit;y. Adopted by Important RaHway and Mining Corporations, Cities, and 'J.'owns. I Illrst Class Medals of Su;peri<>l'ity awarded by American Institute, 1879 and 1880. , 

ll LA I\ E CIW S H lm  C O . ,  Sole Makers, J'lew H avell, COlI l l .  

N E W Y O R K B E L T I N C A N D  P A C K I N C C O M P ' Y .  
The Oldest and Largest Manufacturers of the Original 

S O L X D  V U L O A. N" Z T E  

93 

ROOTS' NEW IRON BLOWER. 

BLAST. 
IRON REVOLVERS, PERFECTLY BALANCED 

IS SIMPLER, A N D  HAS 
FEWER PARTS THAN MY OTHER BLOWER. 

P. H. & F. M. ROOTS, Manuf'rs, 
CONNERSVILLE,  IND. 

I 6 Cortlandt St. ,  } S. S. TOWNSEND, Gen. Agt., I 8 Dey Street, NEW 
WM. COOKE, Seiling IIgt. , 6 CorHandt Street, YORK 
JAS. BEGGS & CO., Sell ing Agts. , 8 Dey Street, 

I!r"SEND FOR PRICED CATALOGUE. 

Emory Edwards, Mechanical Engineer. Illustrated by 
60 engraVln�s, Inclnding examples of the most modern 

D!���s��l ��'!f.:':i.�2:�'!netalliferous Mine��� 
and !llining. By D. C. Davies. Illustrated bynumer-

E M E R Y  W H E E L S  I . • I �Va���f�';;O��G;,�k�:���!��
O
�

, 
�:��

f':f:��� All other kinds Imitations and Illfet·iOl·. Our name Is stamped III fun upon all ouv tlOn. Facilities unsurpassed. Shop formerly occupied 
W��':���h�

n
g�; 1l�'B����

g
��cl�:;Wn"g a History oftb.� standard BELTING, PACKING. and HOS.E. by R. Ball & Co., Worcester, Mass. Send for Catalogue. Address NEW YORK BELTINH AND PACKING CO .-- _ ______ __ _ _  _ Beet Sugar Industry in Europe. Varieties of the Sugar 

Beet, Examination, Soils, Tillage. etc. , etc. By Lewis 
S. Ware, C.E., M.E. Illustrated by 90 engs, 8vo, $!.OO 

JOHN H. CHEEVER, 'J'l·eas. NEW YORK. 
J

n�t issued. TRAUTWINE'S CIVIL ENGINEER'S -------------- - .------- -- - -
fro�<;,���iil fe�i��S. 1l)�������h';\t�u:�d�

n
���I�fJ Ville.-On Artificial Mannres. TheIr Chemical 

Selection and Scientific Application to Agriculture. BJi 
.J':i'::'f.��X.�int�o��m��

n
f�· E��:f';:j,u�i.1' 1;1��S-

ics. Theoretical and Practical. Including Directl'�ms 
for Constructill\ Physical Apparatu� and for ma'kln� 
�fift:�

I
�:.fl& w O�d 1J���� �8 p'.ig

e
��

h
��o, � ?

0
1���50 

IN PRESS. 
A Technical Treatise on [,;oap and Candles, with a Glance at the Industry of Fats and Oils. By R. S. 

Cristiani. Fully Illustrated. 000 pages 8vo, hand­
somely printed on fine paper. 
Subscriptions will now be receivea at $6.00 per copy, paJy-

able on delivery. 

T H E  AME RI CAN E L E C T R IC C O lv1PANY. 
P R O P F U E T O R S  8< M A N U FA C T U R E R. S  O F  T H E T H O M S O N - H O U S TO N  

S Y S T E M  O F  E L E C T R I C  L I G H T I N G .  O F T H E  AR.C T Y P E  . 
N O S  2 5 &. 2 7 L A K E  S T .  N E W B R I TI'. I N  C O N N _ 

DUC'S ELEVATOR BUCKET, 
For use in  Grain Elevatol"S, Flollr Mills, �lIgar Refineries, and 
Mills of every kind. They are made of Charcoal Stamping Iron, extra 
strong and durable. Have no corners to catch. 300,000 In use. 

'['HOS. F. ROWLAND, Sole Manufacturer, Brooklyn, N. I. 
A Practical Treatise on the !llanufactnre of __ ___________________ -; _____________________ _ 

Starch, Oext�'ille, and Glucose. Illustrate.d by SU RFACE FILV IIOLDER� �E:E'l.�:J::N'S' about 75 engravIngs . 300 pages 8vo, handsomely prlnted , r.. � .  . . 
�::.��:���:·will now be receivea at $3.50per C<>PII, pay- l .t�.ii:�[�n�

s'i,�J'1�����e
fi�a�:{J'�oU��t�:�:�e��H:n'';� Hl[h Pressnre En[llle and BOller Etc, able on aehvery. lIling broad surfaces than has hitherto been possible. On returning to England, I have arranged with !lIr. 'l'he above or any of our Practical and ScientifiC Boo

l�
s No 4 holds files 12 to 14 in long Price 75c each. Jalll es L. II oward

i 
of Hat'lt'oI'd, Conn., to repre-

:��t�
y
p:b'1�a1£i�� 0�ftci:�

g8i� ���18:�e8�
fc;�:ri��r ali No: 5 H . .  14 to 16 in: " 

. 
Price $�.OO each. 

��f.�l\����
t
�t.

e
r���JJn��!:t¥��i���!1�:.in�l?g����IJi: practical subjects, sent free to any one who will furnish For sale by the trade gen�rally_ �anufac

R
tur

I
ed only cations addressed to him on this subject will receive his address. by the NICHOLSON FILE CO., ProvIdence, . • attention. GEO. DEANE, :;ecretary, 

HENRY CAREY BAIRD & CO. , THE P-"RKIl<S' El<GIN-" Co., LI.\IITED. 
Ind

U3U
i
� f,,��;���;,r�E:T�����!�i,,�::11�.Q1�ter., WILLIAM S PO RT -------- Pon�or Panel Plan-

r�' Do�� %t��s�
l
;�i 

BARNF.S' PAT1<NT FOil,)' POWF.R MACH INERY. 
Complete outfits for actual Workshop business. Lathes, 
Saws. Formers. ;)rl ortisers, Tenoners, etc. Machines on 
Trial If desired. Mention this paper and send for De-scriptive Catalw��.

a��b�".& ��itNES, Rockford, Ill. 

$5 tD $20 per day a t  home. Samples worth $5free. 
Address STINSON & Co. , Portland, Me. 

SCIENTIFIC AMERICAN S UPPLE-
MENT. Any de.lred back number of the SCIENTTFIC AMERICAN SUPPLEMENT can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of the country. . 

Wbeeler's Patent Wood Filler 
fills the pores of wood perfectly, so that a smooth finish 
Is obtained with one coat of varnish, Send for circular. 
Mentlo����J'�'3itT WOOD FINISHING CO., 40 Bleecker Street, New York. 

---------------------
MACH I N ISTS' TOOLS.  I ro n  P l a n i n g M ac h i nes 

A SPECIALTY. 
C. \VHITCOM8 & CO., Worcester, lliass. 

ERICSSON'S N EW MOTOR.  
E R I C S S O N ' S  

Now Caloric PnIDnill[ En[ino 
FOR 

DWEI,LINGS ANI> CO UNTRY SEATS. 
Simplest cheapest, and most economical pumping engine 
�fisg!h�:I�;.cafe�r�';,�J·fo��frc����:��K��ig:�I���

rate, 

DELAMATER IRON WORKS 
C. H. DELA:.tIATER & CO., Proprietors, 

No. 10 Cortlandt Stl'l'et, Ne�- Y o rk ,  N. Y. 

and New 

and If'urniture Man­
ufactories. For plan-��J>B°o"X �t��,

e
in"d 

FUrniture work, it 
has no equal. 

We use the Ellis 
Patent three part 
J Durnal Box and a 
solid f o r g e d  steel 
head.. Two pressure 
bars. Has s t r o n g  
feed. Will plane from 
1-16 to 6 inch thick. 
Weight, 1,400 lb. The 
lowest priced first 
class planer in the 

market. Send for illustrated catalogue and price list to 
ROWLEY & HERMANCE, Williamsport, Pa. 

\V B .  A.  HAR R IS. 
PROVIDENCE, R. I. (PARK STREET), 

Six minutes walk West from station . 

RA lrilis:�oHt i�IS
e
rE

o
N niNE 

With Harris' .'atented ImprovemeHts, 
from 10 to 1,000 H. P. 

EIII�iE' f»)f1)il'li'jIilfTI�ANO C LAY REJORT,S ALL SH�ES. 
II ��lj� �tf\, ��E�,--:::::, BORGNER & 0 BRIEN .� 

23 !'.2 S T .  AB O V E  R A C E .  P H I LA D E LP H I A  

Langdon Mitre Box. .. T O R N  H _ W"HITL E Y  & C O .  --=.:.::.:..:....:.....:.::..:.::.=-...:....----------:------- European Representatives of American Houses. with 
M A C H I N I S T S' To 0 L S • .  First-class Agents in the prinCipal industrial and agricul­

tural centers and cities in Europe. London, 7 Poultry. 
NEW AND IMPROVED PATTERNS. E. C. Paris. 8 Place Vendflme. Terms on application. 

Send for uew Illustrated catalogue. ;rb.�p�s,
'�'!�goE�i�.

hase Paris gOOds on commission at 

Lathes, Planers , Drills ,  &0. $72 A WEEK, $12 a dayat home easilymade. Costly NEW HAVEN MAN V FAC'.�URING CO., outfit free. Address TRUE & Co., Augusta, Me. 
-'l e w  l I aven, Conn. 

FC>:El. $66 It week in your own town. Terms and $5 0ntfit 
free, Address H. HALLETT & Co. , Portland, Me. Rea. vy Punches, Shea.rs, 

HUB MACHINFRY.-HUB TURNING. HUB MORTIS- BOILER SHOP ROLLS, ing, and Hub Boring Machines. Send for price list and Circulars. DAVID JENKINS, Sheboygan, Wls, R A D I A L  D R I L LS Etc.  

Tools, 
Engine Lathes. Planers, )kIlls, dec. 

DAVID W. POND, Worcester, Mass , 

Bookwalter Engine, 
Compact. Substantial. Econom­
ical, and easily managed ; guar­
anteed to work well aTJd give 
full power claimed. Engine and 

S E N D  TO 

H I LLES &, J O N ES, 
WILMINGTON, DEL. 

T h e  B E L M O N T Y L E  O I L  
PI'event1i4 UU8t, Tarnish. etc., on Firearms, Ma.­chinery, Tools, Cutlery, Safes, Saws, Skates, Stoves, 
�::�fo�:ar�

tc
·H����f���tl�ln}�ls�h�lrii

llr.)'s 5(l�e;;:.� 
three for $1.00, sent free of expressage. Sen� for Circular. 

B E L  M . , N T Y L E () r I. C O . ,  
SOL�; lHA:,\UFACTllRIr.R&, 11)0 .Front Street, New Y ork. 

and Corrected. 16mo, 678 pages. Tuck, gilt edge. Price $5. Mailed on receipt of price. E. Claxton & Co., Phlla . 

O T I S ' SAFETY HOISTING 
Machinery. 

OTIS BROS. & co., No. 348 Broadway, New York. 

PAYNE'S FARM ENGIN ES. 
o 
...tI 00 ...... 
rd � 
� � � 

Vertical and Spark-Arresting Engilles from 2.  to 12 
horse power, mounted or unmounted. BeEt and Cheap. 
est Engines made. $ 1 ;".0 upwards. �end for I!lus-
trated Catal0fi:e�� 'p1.fy)lil:f01mg����.

d prices. 
Box 1207. Corlllng, N. Y. 

OF THE 

$ dentific �tUtritau 
FOR I S S I .  

The lIIost Popular Stien1 ilic Paper i n  the World. 
VOLUME X L I V. �EW SERIES. 

llOMMENCES JAN. tst. 
Only $3.20 a Year, i llcl uding poslage. Weeldy. 

52 NlIJubel'S a Year. 
Tbis widely circulated and splendidly illustrated 

paper is published weekly. Every number contains six­
teen pages ot useful information, and a large number ot 
original engravings of new inventions and discoveries, 
representing Engineering Works, steam Maehinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, ElectriCity, Telegraphy, Photography, Archi­
tecture, Agriculture, Horticulture, Natural History, etc_ 

Al l  Classes of Re,,,/ers find In THE SCIENTIFIC 
AMERICA" a popular resume of the best scientific In_ 
formation of the day ; and it Is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal alfords a censtant supply of Instructive 
reading. It ;s promotive of knowledge and progress In 
every community where it circulates. 

Terllls of Sllbscripti on .-One copy of THE ScrEN_ 
TIFIO AMERICA:\'" will be sent for one year�52 numbers­
postage prepaid, to any subscriber In the United State. 
or Canada, on receipt of thl'ce dol lal'S and t,,'el1tY 
cen t8 by the publishers ; six months, $1.60 ; three 
months, $1.00. 

Cillbs.-Oll e extrR copy of THE SCIENTtFICAMERI­

OAN will be supplied gratis for everu club of .five subscribers 
at $&.20 each ; additional copies at same proportionate 
rate. 

One copy of THE SCIE"TIFIC AMERICAN and one copy 
of THE SCIEXTIFIO AMERICAN SUPPLEMENT will be sent 
for one year, postage prepaid, to any subscriber In the 
United States or Canada, on receipt of seven dollars by 
the publishers . 

The safest way to remit Is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but Is at the sender's risk. Address all let.ters 
and make all orders, drafts, etc . ,  payable to 

M U N N  & C O . ,  
37 P a r k  R ow, N ew York.  

�r���� w���
t
:t��,

Cl
�r

i
t�e GPo';; 

F
ri
fio

O
AsE POWER . . . . . . . . $240 00 

To Forei.rn Snbscribers.-Under the facilities of 
the Postal Union, the SCIE�TIFIC AM�HICAX is now seLt 
by post direct from New York, witn regularity, to subs('rib .. 
ere in Great 13ritain. India, Australia, and all other 
British colonies i to France. Austria, Belgium, German� , 
Russia, and all other European States ; Japan, Brazili The attention of Architects. Engineers, and Builders . C t I d "  th A . is called to the g-reat decHne In priceR of wrought MeXICO, and all State. of en ra an �ou menca. 

"S E N D  FO R T H E  
BEST BAND SAW BLADE 

In the market to 
LONDON, BERRY & ORTON, Phila., Pa. 

4,. H H . . . . . . . .  2RO OO 6J-li . . . . . . . . 370 00 ar Put on cars at Sprlnllileld, 0, 
JAMES LEFFEL & CO .. 

or 110 Liberty �f.�*rw
e
!io��l

o. 

�TR lJC'l'UR.<\ ]. In O N .  Terms, when sent to foreign countries. Canada excepted, 
�\���e

e
J��

v
i�
d ��::�1�t o:o�

r����: �:�:,?� ��n
s��� : $4, gold, for SCIENTIFrc AME�rC A x, 1 :ear ; $d, :ol�, for 

wood. the former. in many case •. would be adopted, j both S(,TF."T!FTC AMF.RI('A� and Sr · PPT.EME"T for I 
thereby sa� WI1h'ance and avoiding all risk of inter- yeaT. This includes postage, which we pay. Remit b3 
r;:ll�TI��o�atn':.

i����I�'h'l.':te�g.,A���t:ct�'l.��i����: ';.".."tal,,?rder
y
or 2raft to order of Munn & Co., 87 ParJr 

and BuUdera, on appl1catlou. .....w, "ew or ... 
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T H E  

New York Ice Machine Company, 
21 Courtland St., New York, Rooms 5£, 55. 

LOW PRESSURE BINARY ABSORPTION SYSTEM, 

1titutifi t !mtri tau. 
TH E CAM E R ON  ST EAM P U M P, 

DESIGNED FOR USE IN Go C> L ::J:) ,  S x: L 'V  E E'l. ,  C C> .A. L ,  .A. JST ::J:) x: E'l. C> JST 
l.\I.I: X N'" E· S , 

[FEBRUARY 5, 1 88 1 .  

CATALOGUED. 
THE FOLLOWING MANUFACTURERS ARE PRO. 

MINENT IN THEIR RESPECTIVE LINES ; IN , SHORT, ARE HEADQUARTERS , 

lUacbines MakinII' 

ICE AND COLD AIR. 
ALSO FOR GENERAL MANUFACTURING AND \4'V I R E  RO P E: 

F X R. E P, U :Lv.[ P S • THE HAZARD MANUFG. CO. 
Pllmps furnished with Movable Linings in Iron, Composition, or Phosphor.Bronze. , C. M. THOMPSON, Agt. 87 Liberty St.: N. Y. 

Low Pressure when running. No pressure at rest. Ma. , 
chines guaranteed by C. H. Delamater & Co. 

Address T H E  A .  S .  C A M E R O N  S T E A M  P U M P  W O R K S, 
FOOT EAST 23d STREET, NEW YORK CITY. 

LWDJ "·;· 1. __ -
Our new Stylographic Pen (just patented), having the 

�g����:���fi�b�H£��rxtt��Bp�� 1'6:,' it';�� 
13, 169 Broadway, New Y ork. � Send for circular. 
--_ .. ----------

FRIEDMANN'S PATENT INJECTOR, 
'1'HE BEST 

Boi l e r  Feed er  
IN THE WORLD. 

Simple, Reliable. and Effective. 

40,000 IN A CTUAL USE. 
NA1'HAN & DREYFUS , 

Sole Manufacturers, NEW YORK. 

B L O W E R . (FORCED BLAST.) 

F. S I VI L L A  P R ATS, 
PATENT AGENT, 

CAL��Af,\'fJ,N
Sl:l&�IN, 7, 

-------- ----
$500 given for an 1 '"'04 U. S. Dollar. Dlustra­

ted book giving the prices paid for all old 
and rare cOin�J1"�. f�!J.�iGE1�1'r�: Lancaster, Pa. 

NEW YORK BELTING AND PACKING 

I F O R  T:H:E BE S T  I g f;I1 Belting, considering both quality and price, as i::: = proved by all users of the largest and beaviest "= "" belts in the country, send for particul ..... and ;.. 
... price list to the 21' 

37 & :18 PARIi. ROW, NEW YORK. � 

D iamonds :� C arbon 
For all kinds of 

Mechanical Pnrposes. 
Carbon for Mining Drills 

A SPECIALTY. 
Best qUalit�ri��.

the lowest 
The Oldest Established 

House in the U. S. 
J. DICKINSON, 64 �i�"y'b:itfl.eet. 

Mi l l  Stones and Corn M i l l s . 

Chrn�����k���kllfil
l
�lgi':.SI.v�f:;

a
�te���'J;���t �� 

Gearing specially adapted to Flour Mills. Send for 
catalogue , 

J. '1'. NOYE & SONS, Bn1f. ... lo. N. Y. 

----�- -�-- ----------------------

THE NEW PULSOMETER 
Will save over Fifty per cent. In Fuel _lth greater d uty than 

any other StealD Pump in tb e m arket ; also, 1D0re SilDple, Durable, and COlDpaet. Specially adapted to Mining, 
Railroads, Steam boats, Paper Mills, <'belDieal 

and Gas Works, Tanneries . Bre_eries, 
SU2'ar Refineries, and other ManuCaet ures. 

For Draining quarries, C ellars, Plantations, and. 
various other purpol!!e�. For Contractors' use It has 

NO EqUAL. 
con!':��d�1ro����uft��':tM�a����¥',}:�;:'s a"ri'g��li�rnh�'i,"ug'l:,��tt::�o��ig'ivg� 
are using them. 

PULSOMETER STEAM PUMP CO., 
P .  O .  Box No. 1033. Office, No .  83 J ohn St. ,  N ew York City. 

BOILER COVERINGS. 
Plastic Cement and Hair Felt, with or withont the 

i Patent " A  I R S P A C E ' , Method. 
I A SBESr!,OS M ATERIALS, 
Made from pure Italian Asbestos. in fiber, mill board, and 
round packmg. '1'H E CHAI,lll ERS·SPENCE CO., 
40 John Street. and Foot of E. 9th Street, New York. 

At Low PriceR. Lar� Assorted Stock. '  
A. & F.  BROWN, i)7'.61 Lewis St., New York. 

H A RTFO R D  
STEAM BOILER 

Inspeotion & Insuranoe 
C O M P A N Y .  

ROOFI NC. 
For steep or fiat roofs . Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free. 
Agents Wanted. T. NEW, 32 John Street, New York. 

STILES & P l£lE\"i>R):fl����iddletown, ct. 

Pyrometers.  ���n:,h��ln.§la�t
e
Wip�sf, W B FRANKLIN V P 't J M Al LEN P ' t  • • , . res • . . J , res . Boiler Flues, Superheated steam, Oil Stills, etc. 

T H E  

HOWARD MANUFACTURING CO. HENRY W. BULKLEY, SOI�4r:;:'�J';�'lf.e:&: Y. J. B. PIERCE , See' y .  Manufacture and Introduce 

U P R I G H T O R I L L � gl�R��[:P� 
K. 8 1  C K FO R 0 Cin C'/nl?al'/fJ. 
Telegraphy. 

The U Morse " IJearner's Instrument and outfit com­
plete, including Battery, Chemicals, Wire and Book of 
Instruction, &c. The very best. Complete, $i.5O. J. 
H. BUNNELL & CO., Telegraph Supplies, 112 Liberty 
Street, New York. -------
T E L  E P H 0 N E ���d��;g!�!��?lies. 

C. E. JONES & BRO., ClNCINNA:fiI, O. 

BI1�!'S' 
L I Q U I D  P A I N T S ,  R O O F I N C ,  

Address JOHN A. ROEBLING'S SONS Manufactur. 
er�, Trenton. N. J . ,  or 117 Liberty Street, New York. 

'v heels and Rope for conveying power long distances. 
Send for circular. 

The Asbestos Packing Co . ,  
nIiners and JlIannfactnrers of Asbestos, 

:B C> S T C> JST, :Lv.I: .A. S S . ,  
O�'FER FOR SALE ; 

PA.TEN'l'ED ASBES'1'OS ROPE PACKING, " I�OOSE " 
JOURNAL " .. WICU. " 
lUILL BOA RD, 

SHEATHING PAPER, 
FLOORING FELT. " CLOTH. 

PREV E N T  S J, I P P I N G .  The 
handsomest, as well as the safest 
Carriage Step made. Forgedfrom best 

and formed with a sunken panel, 

Patented Novelties 
AND 

YA N KE E N O T I O N S . 
THE LATEST NOVELTY. 

is secured a plating of richly 
moulded Tubber. Durability war- M i rror, Pin Cushion and Tape Measu re .  
ranted. Send for illustrated circular. 
Rubber Step III'!'!! Co., I1ostou. 111m. P R I C E  25 C E N TS .  -0-=R-G-A-N-S-S-3-0-t-o-S-1-".1-0-0-0-' "  2 to 32 Stops. Sample by mail .?tu�r��

i
�t�f��;.

e. A liberal dis-

DanieIF. Beatty,Washington, N.J. HOWARD MANUFACTURING CO., 
Steam Pipe & Bo i l e r C o v e ri n gs, Steam Packing. Mi l l  Boar'1,'E';;Dh;o�t��s��,;":�i f:.��L�T?ati ngs, &c. 
H . W . J O H N S  M ' F ' C  C O .  87 MAIDEN LANE, N. Y. 

Pianos S1 2aup. Pa��r free. Address 'I 
Box 2295, New York. 

THE " "'�"'" Am.- " • ,..., m" CRAS. -.� � y.,�.�!.� p9 A� �P�ic�te�t�Ar�t�if�iC·ia�I�I�C�e�C�o�.�, �L�im�i�te�d�,� 
ENEU JOHNSON & CO. 's rnK. Tenth and Lom- r��'i,�r Re�lO"o.';, '

t 
an� �.�lac��n�Y f�:�r�:�r 

wilhoxt �ll�ra���e�o be tJet;0:l1;�reit1��dlS�c�=J �!�i bard Sts., Philadelphia, and 50 Gold St. New York. LotKE &, lSilN',
n 
40 'Col·t1andt Street. N·. Y: • existing Ice and Cold Air Machines. 

PLU M B I N G  &. SANITARY G O O D S  
OF ALL KINDS. 

THE J. L. MOTT IRON WORKS, Nos. '"'8 and 90 Beekman St., • New York. 

HOISTING ENGINES. 
COPELAND & BACON, 

NEW YORK. 

THE DEANE STEAM PUMP. 
DEANE STEAM PUMP COMPAN Y, 

New Yol·k. Holyoke, JUass. Boston. 

M E C H A N I C A L  B O O K S .  
Send 10 cents for 96-page Catalogue of Books for N!'�tN'Wt,�'\. ��f�

e
Jj:

s
23 Murray lSt., New York. 

WATER TU B E  STEAM B O I LERS. 
BABCOCK & WILCOX, Engineers, 

30 Courtland St., New York. 

FAR M  MAC H I N E RY A N D  S E EDS.  
Best quality and latest improvements. Send to 

A. B. COHU, 197 Water Street, New York. 

BRADLEY'S C U SH I O N E D  HAM M ER �ff��aIl:�:;,�� 
P:�f,';,"�gr��� actlonlof the Smith' s  arm 

BRADLEY & COJUPANY, Syracnse, N. Y. 

E ste r b roo k 's Stee l P e n s  
Are the most popular pens In use. 

Works, Camden, N. J. 26 John St., New York. 
CELEBRATED "RED STRIP " BELTING. 

RUBBER BELTING, PAIJKING. AND HOSE. 
THE GUTTA P.�RCHA AND RU BBER JII'F'G CO., 

23 l'ark Place, New York. 

VALVES AND FIRE HYDRANTS. 
T H E  L U D L O W  V A L V E  M ' F ' G C O . ,  

Troy, N. Y. 

P A T E N T  S A F E T Y J E W E L C A S ES Having Double Lock. Can be made fast to dress­ing case or trunk. Lined with silk, satin, velvet. 
2:��WU1!Jo��i��t'iim ��:e�;: �N��e�l�t., �:¥-� 

BOLT CUTTERS and SCREW CUTTING MACHINES. 
HO'W ARD IRON 'WORKS. 

BUFFALO, N. Y. 

FAIRBAN KS'  STANDARD SCALES , 
Manufactured for every department of trade. The �¥fifrlM'il:�� rc".fl$:�fC'¥b'k�ll� ���'tt'6'I1LD. 
A I R  E N G I N ES A N D  ELEVATORS.  

SHERRILL ROPER AIR ENGINE CO., 
91 & 93 Washington St., New York. 

REMINGTON AGRICULTURA L  CO., 
57 Reade St., New York, Manufacturers of the Remington Mower, ilion Wheel 

Horse Rake, Steel and Carbon Plows, Cultivators, 
f;hovels, Hoes, Rakes, Forks, etc., etc. 

Rock Dr i l ls and Air  Compressors. 
INGERSOLL ROCK DRILL CO., 

1 1·2 Park Place, New York. 

Lehigh Valley 
EMERY WHEEL CO.. • Weissport, Pa. 

FILES, DRILLS, CHUCKS, VISES, 
TAPS, REAlIIERS, STUB TOOLS, &c., &C. 

GOODNOW & WIGHTMAN, Boston, Mass. 

Metaline and Star Roller Bush Tackle Blocks, &C. 
BAGNALL & LOUD, 

Boston, Mass., and 3:1 Soutb Street, New YOl·k. 

Establ'd E A C L E  A N V I L S .  1 843. 
Solid CAST STEEL Face and Horn. Are Fully War­
ranted. Retail Price, 10 cts. per lb . 

DOUBLE SCREW, PARALLEL, LEG VISES, 
Made and WARRANTED stronger than any other Vise 
by FISHER & NORltlS only, Trenton, N. J. 

Since 1868 BARBER'S BIT BRACE has been the 
If::i.ffe1r.

e 
�u�t[�\h

a
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n
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MILLERS FALLS CO., 
No. 74 Chambers Street, New York. 

Brass Cocks ,  Valves, and Fittings. 
56 J��Ntt�e*, 

HA��A� lU�N'F'��York. •EXETER MA CHINE WORKS,. Manufacturers of , 
Steam Engines, Blowers, and 

Steam Heating Apparatns. 
50 Federal St., Boston, Mass. 

DADDOW & BEADLE'S 

MINER'S PAT. SQUIBS for BLASTING.  
Mfd. b y  llliner's Snpply IJo. , St. (Jlair, Sch'll Co., Pa. 

MILES BRO. & CO., 
Manufacturer B R U S H E  S of every descriDtion, 

102 FULTON ST., NEW YORK. 

The Greatest Rook Breaker on Earth. 
Capacity, a ton a minute. All kinds of Minln

" Machln-
tioJ

eWofl'Kcg,c���ag��1r�S & lSC VILLE 

ST E A R N S  S A W  M I L L S .  
Saw M.ill Machines, Boilers. and Engines. 

STElRNS MANUFACTURING (JOMPANY, Erie, Pa. 
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