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JW1ltific �tutricau. 
NON�EXPLOSIVE KEROSENE. 

Very frequen tly of late we have received from correspond
ents, East and West, samples of " stuff " sold them by ped
dlers with the assurance that when a little of these prepara· 
tions are mixed with the poorest burning oil the latter is 
rendered pe1:fectly safe. Of course one of the chief induce-

, ments to use these composit ions is the assurance that with 
them a much cheaper oil of equal illuminating power can 
be used �afely. 

I This fraud is a very dangerous one, and perhaps the best 
: way to stop it is by the diffusion of a little practical infor-

'rERMS FOR 'rUE SCIENTIFIC AMERICAN. I mation respecting these oi�s. . 
One cOPY. one year postage included.,. .... .. . . . . . ... ,. ............... $3 20 In the first place, there IS nothmg that can be added to or 
One copy, six months, postage included ,. ,.,. , . , . , . , . ,. , . , . ,.,.. ,.. 1 60 mixed with poor kerosene oil that, will in the least affect its Chlb�.-One extra copy of THe SCIENTIFIC AMERICAN will be supplied 
gratis for every clUb of five subscribers at $3.20 each: additional copies at dangerous qualities or make it any safer to use in l amps. 
same proportionate rate. Postage prepaid, The danger with such oils ari ses solely from the presence in 

Remit by postal order. Address tbem of light, easily volatilized, and very inflammable hydro-ylUNN & co, 31 Park Row, New York, carbons, such 3S naputha, the vapor of which, when mixed 
The Scientific American Supplement 

is a distinct paper from the SCIENTIFIC AMEltICAN. '['HE SUPPLEMENT with air, explodes on contact with flame. 
is iSSU2d weekly. Every number contains 16 octavo pages, uniform in size 
with SCIENTIFIC AMERICAN. Terms of subscription for SUPPLEMIG""T, 
$5.00 a year, postage paid, to subscribers. Single copies, lD cents. Sold by 
aU news dealers throughout the country. 

Combined ftates. -1lhe SCIENTIFIC AMERICAN and SUPPJ.Ir.MJl:NT 

will be sent for one year postage free, on receipt of seven dollars. Both 
papers to one address or different addresses as desired. 

The safest way to remit is by draft pustal order, or registered letter. 
Address MUNN & CO ,3i Park Row. N. Y 

Scientific ;\merican Export Edition. 
The Scn:wl'IFIC AMI�RICAN Export Edition is a large and splendid peri

odical, issued once a month. Each number centains about one hundred 
large quarto pages, profusely illustrated. embracing: n.' Most of the 
plates and pages of the four preceding weekly issues of the SCIIC\''l'IFIC 

AMI<:RICAN, with its splendid engravings and valuable information; (2. 
CommerCial, trade, and manufacturing announcements of leading hom.es. 
'l'erms for Export Edition, $5.00 a year, sent prepaid to any part of the 
world. Single cQpies 50 cents. � Manufacturers and others who desire 
to secure foreign trade may have large. and handsomely displayed a.n ... 
nouncements published in this edition at a very moderate cost. 

The SCIEXTIFIC AMIWICAN Exool't Edition bas a large guaranteed circu .. 
latlon in all commercial places throughout the world. Address M U])j� & 

CO. 37'l'ark Row, New York. 

NEW YORK, SATURDAY, AUGUST 20, 1881. 

Contents. 

Kerosene and  naphtba or benzine are derived by a process 
of distillation from the same substance-petroleum. The 
lighter oils-gasoline, naphtha, benzine, etc.-are first vola
tilized and condensed. As the products di still over t hey are 
tested from time to time witb a hydrometer, and when it is 
fou nd that tbe stream of distilled oil marks about 58° 
(Baume's hydrometer), what follows is turned into anotber 
tank until it is found that the gravity of the oil coming over 
has risen to about 40° ,  then the stream is deflected into 
another tank. The oil distilled between 58° and 38° is called 
kerosene or burning oil. 

In this process about 15 per cent of the light oils are 
produced, and as there is comparatively l ittle demand for 
them they are very cheap. Naphtha costs from 2 to 5 
cents a gallon, while good kerosene costs from 20 to 25 
cents. As great competit ion exists among the refiners there 

is a strong inducement to turn tbe heavier portions of the 
naphtha into the kerosene tank, so as to get for it tbe price 
of kerosene or to cheapen the latter. They change the 
direction of the stream from the still when it reaches 65° to 
630 B., instead of w aiting until it reaches 58°; and thus th e 
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Its density should be about 43° B. At ordinary temper-
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atures it should extinguish a match as readily as water 
without becoming inflamed or flashing, Hnd wben heated it 
should not evolve an inflammable vapor below 110° Fah., 
and should n ot take fire below 125°  to 1400 Fau. 

As the temperature in a burning lamp rarely exceeds 100° 
Fah " sucb an oil would be safe. It would produce no 
vapors to mix with the air in the lamp and make an explo
sive mixture, and if the lamp were overturned or broken 
the oil would not take fire. 

The stan dard which has generally been adopted by law 
as a safe one fixes the flashing point at 1000 Fah , , or higher. 

Professor Chandler, President of tbe New York City 
Board of Health, says:  " Out of 736 samples of kerosene 
oil tested by me, only 28 were really safe, all the rest evolv
ing infl.ammable vapor below 1000 Fah . " In h i s  paper on 
the temperature of oil in  lamps (American Olwmist, August , 
1872, p. 43) Dr. Chandler has shown that in some cases the 
temperature of their contents often rises above 1000 Fah. 

.� .... 
STATE TAXATION OF PATENTED ARTICLES. 

[AUGUST 20, 1881. 
The Supreme Court also held, in the case above referred 

to, that all State laws that discriminate in favor of citillens 
resideut in such State, and against citizens  of other States, 
afe invalid. The State of Virginia cannot exempt i t s  own 
citizens from license taxes, and impose them UpOIl citizens 
of New York when they visit Virgin ia. To do so would 
be to regulate commerce, which, under the Constitution, is 
a national, not a State, right. 

.f.�" 
BUTTER COLORING. 

It is a fact not generally known that much-it might be 
said nearly all-of the butter offered for 8ale in our large 
cities owes its "ricb golden color " to artificial additions. 
The dairyman, as wcll as the butter dealer. has found that 
butter of a good colOl' commands a readier sale than pale but
ter, and as a color is so easily and cheaply procured the tempt
ation to improve (or, at least, to equalize) the natural tint 
of the commodity is not to be resisted. As long as the col
oring matters used are harmless there can be n o valid olJjec
tion urged agaionst the practice, and we have no reason to 
believe that anything really pernicious has thus been intro
duced into our food-at least of late years. 

The coloring matters commonly employed are annatto and 
turmeric, or extracts of these ; but there are also a num bel' of 
butter·coloring compounds or mixtures sold for this purpose. 
For some of these it is claimed that they will n ot only impart 
the drsired color to butter, but will keep it sweet and fresh 
for an i"ndefinite time. The following are a few of these 
coloring componnds in use at present . Rorick's compound 
is prepared as follows :  

The materials for 1,000 pounds of  butter are : 
Lard, butter, or olive oil ... . ........... . .. ........ 6 pouuds. 
Annatto. . . . .... .................................... 6 ouuces. 
Turmeric ... . .... . . . . .. . .... ' ................... . 1 ounce. 
Salt .... ' .......... .. ............................ 10 ouuces. 
Niter .... . . .. . ..... ......................... ..... � ounce. 
Bromochloralum.. . . . . .. .. .. .. . .. .. . ... ............ 3).2 ounces. 
Water ... , ... , .................... , .............. q."s. 

Tbe lard, butter, or oil is put into a pau a n d  heated in a 
water bath. The annatto and turmeric are then sti rred i n t o  
a thin  paste witb water , a n d  this is gradually added t o  the 
fatty or oily matters kept at a temperature of ahout 110 
Fah. The saIt and niter are next �tirred in, and the mixture 
heated to boiling. The heating is continued for from twelve 
to twenty-four hours, or until the color of the mixture 
becomes dark enough. The  bromochl oralum is then intro
duced and the mass is agitated until cold, when it is put up 
in sealed cans. 

Bogart's preparation is prepared as follows: 
The materials employed are : 
Aunattoine .... . . . ...... ..... .... . ............. 5 ounces. 
Turmeric (pulverized). . . . .. .. .. . . .. .. . ... ............. 6 
Saffron.... . . . . . . . .  . . . . . . • . . . . .  .... .... .. .... . ....... 1 ouncp. 
Lard oil... ... . .. . ................................ . . . .  1 pint. 
Butter.. .. . .. . ... ..... .......... ...... .. ............ 5 pounds. 

The butter is first melted in a pan over the water bath a n d  
strained through a fine linen cloth. The saffron i s  made 
into a half pint tincture, and, t ogether witb the turmeric and 
anuattoine, is  gradually stirred into tbe  hot  butter and oil and 
boiled and st.irred for about fifteen miuutes, It is tlien 
strained tbrough a cloth as before and stirred u ntil cool. 

Dake's butter coloring is prepared by heating a qnanti ty 
of fresh butter for some time wi th annatto, by which means 
the coloring matter of  the butter i s  extracted, and straining 
the colored oil and stirring it  un t i l  cold. 

.... , .. 
THE TAILS OF COMETS. 

Camille Flammari"ll , in a ]Japer read before tue French 
Academy of Sciences, on the recent comet, says: 

In my observations on this comet I have devoted myself 
principally to an examination of its phys}cal aspect. This 
examination appears to lead to conclusiops which are dif· 
ferent from the opinions generally adopted as to the nature 
of cometary tails, The perfect transparency of 
these trai ns of l ight leads us to think that they afC not ma
terial, that they are not gases driven back into space by a 
repulsiVE! solar force, but tuat they are an excitation
electric or otherw ise-of ether produced by the mysterious -Iloisting onboard. ................ ...... ... . ..................... 4685 
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Relation of temperature to depth. -Why th� water does not freeze 
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of the water.-Prof. ForeFs investigations of the waters of the 
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Silver Spring. �'lorida,-Color of the water of Lake Tahoe.-·Physi
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question of the rit!ht of a State to e�force its local tax or On the 24th of December, 1811, Piazzi observed at Paler
license laws as against the sale of paten ted articles is once mn, through tbe tail of the celebrated comet of tbat year, 
more considered and adjudicated . The defendant having the stars P.XX., 149, and P.XX., 197, wh i ch, instead of 
refused to pay a county tax in Henrico County, Va. , was being more or less obscured, were seen to be more luminous. 

indicted and found guilty. One of the poin t s in the de- Apropos of these unexplained physical phe
fense was that the sales rel ated to patented articles, and that nomena , let us d wel l for a moment Oll the assuredly extra

no State had a right to hinder such sales by taxation. ordinary circumstance whicb occurred last year, and which 

On appeal, the United States Supreme Court decides, in was only the renewal of one of the same kind observed al
this  case (and it has so held in other cases), that venders of ready in 1843. On tbe 28th of January , 1880, at 36 m inutes 
patented goods must, l ike other people, conform to tue State past 1 1  o'clock in the morning , the great comet discov
laws . .  The patent  laws, it is true, con fer on patentees the ered in the Soutb�rn hemisphere passed to i ts  perhelion at 

exclusive right to sell their inventions and disc,lveries, but 150 ,000 miles only frOID the solar surface. In adopt i ng the 
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IV. ART. ARCHITECTURE, E'1'8.-Suggestlons in Decorative Art. But whatever nghts aTIl secured to inventors must be en- other at 33,000 miles only-that is to say, the comet trav-
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ried with It always on the side away from the sun, and I are to be found in books which are now obsolete. We 
which stretched out 125, 150, and even 200 millions of miles quote a few sentences about it from Akin's Dictionary of 
in length. To make in two hours a half revolution of the Chemistry, London, 1807 : "Even when still wet if it be 
sun , i t  rushed along with a velocity of 167, 700 feet per pressed upon with a hammer, or any hard body, it fulmi
second (perhelion of 1 843)--a velocity of the elliptical order, nates with extreme violence, but when dry, the touch of a 
considering  the fearful attraction of the sun, but which slender wire or even a feather, or a heat of about 96' is suffi· 
wou ld have become rapidly parabolic at a little greater cient to make it explode . Even a moderate concussion of  
distance. Now at the distance of tbe earth, at 95 millions the air is sufficient, so that a heap may be exploded by the 
of miles, the rectilinear and rigid tail must have swept concussion of any other in its immediate neighborhood. 
space with a velocity of over 19,500,000 feet per second! Sometimes too it will go off in the hand, when carrying 

Does not this circumstance, which has presented itself to from one place to another, so t hat in facl wheu it is once 
our eyes twice in thirty-seven years, taken in connection dry, the opcrator should be prepared for the explosion at 
wit'h the perfect transparency of these trllins of light, lead any time, even with the most careful handling. " 
to the consequence that the tails of comets eannot be material? Berthollet's fulminate must not be confouuded with the 
Is i t  an elec trical illumination of the ether? Is it an undu- ordinary fulminate of silver which is employed in the toy 
latory motion excited by the comet itself on the side opposite torpedoes, and which is made by heating a mixture of 
from the sun? We do not as yet know all the forces of nitrate of silver, alcohol, and nitric acid. The latter, 
Nature. although a terrific explosive, is comparatively safe.-ED . ] • I •• ., ........ 

A STRANGE EXPLOSION. DUST EXPLOSION IN EHRET'S BREWERY. 

·113 
extraordinary. On the 4th of July, 1880, a common lucifer 
match' among the malt was ignited in the malt mill , in which 
are two steel grinders, which make about 150 revolutions a 
minute . The flash of the match set fire to dust in tbe ele· 
vator, and all explosion occurred which did about $2.000 
damage . Similar explosions have recently occurred at Hup
fel's brewery and at Ruppert's. A pebble or a piece of stt'el 
among the malt in the mill could produce a spark which, if 
it came in contact with the saccharine fine dust in the ele
vator, would cause either it flash or an explosion according 
to the quantity of dust in the air. Just as good a flash can 
be produced witb this malt dust as with lycopodium spores, 
which were once used in theaters to simulate lightning." 

The same journal . also says of the lecture of Prof. L. W. 
Peck, which was delivered in May, 1878 : "He illustrates the 
theory that dust mixed with air is not only combustible, 
but explosive, by saying : 'If a large log of wood were 
ignited it might be a week before being entirely consumed . 
Split  it up into cord wood, and pile it up loosely, and i t  
would burn in  a couple of hours. Again, split i t  u p  into 

To the Editor of tlte Scientific Ameriean: The splendi d  building owned and occupied by Mr. Geo. kindling wood, pile it up loQsely, and perhaps it would burn 
I was recently called upon by Professor S. P. Langley, Ehret, as a lager beer brewery, located between 92d and i n  les� than an hour. Cut it up into shavings and allow a 

Director of the Alleghany Observatory, t o  silver three 9Bd streets, and 2d and 3d avenues, N. Y., was injured on strong wind to throw them in the air, or i n  any way keep 
heliostat mirrors for him that he intended to use in his pres· the 30th of July, 1881, by an explosion of malt dust, which the chips com paratively well separated from each oth�r, 
ent expedition to the Sierra Nevada Mountains. These mir- also set it on fire. It is one  of the finest breweries in the and the log would, perhaps, be consumed in two 01' three 
rors he wanted with a surface as perfect as could be made, country, seven stories high, and ornamented elaborately minute� ; or, finally, grin d  it up into a fine dust or powder, 
and they were to be so bright from the bath as to lleed abso- with insignia of the business and samples of fine bricklay- blow it in such a manner that each particle is sUlTounded 

lutely no retouches with a polishing pad , as the microscopic ing. Our engraving gives an idea of the magnitude of the by air, and it would burn in less than a second. ' Prof. Peck 
scratches produced by the pad would be de trimental to his structure. The crushed malt from the malt crushing mao instanced the burning of the Washburn, D i amond , and 
experiment . The silvering was a success ; a beautiful and chines in the lower part of the building is carried by an Humboldt Mills on the 2d May, 1878, at Minneapolis. 
fine reflecting surface being obtained from the bath. I endless belt elevator through a closed box to an upper cham- This fire was due to the explo�ion of particles of flonr and 

In making one of the solutions, I had put 240 grains her in the top of the tower, whence the mal t  is  distributed bran mixed w ith air, and the force of the explobion was so 
nitrate silver in 2 oz. distilled water, and 2.40 grains abso- for brewing through spouts to all parts of the huilding. great as (. 0  t hrow do wn walls six feet thick, and sheets of 

lutely pure potassa in the same amount of water; each in The fine dust occasioned by the crushing is sURpended i n  iron from the roof of the 'Washburn Mills were thrown so 
separate vessels. I n ow poured them together, wit .h the usual r-----------r------------_ high in the air that they were carried away by the wind a 
result. The silver was precipitated in the form of a grayish distance of t wo miles. He also cited the fire in Greenfield's 
brown oxide. I then poured in aqua ammonia to redissolve candy factory, in Barclay street, New York , on the 20th ?f 
the silver, but for some cause unknown to me, after pouring December, 1877, as one which 'no one need regard as a 
in fully seven ounces of ammonia, th ree times the usual mystery,' as large quantities of starch and sugar were kept 
amount, the precipitate would n ot dissolve, and I gave it up there, and could have been thrown into the air by minor 
fell' a bad job, as an excess of ammonia always causes a thin disturbances. Prof. Peck, by numerous and in teresting 
deposit of silver. I poured the solution into a pint jelly experiments , demonstrated the explosive force of fine dust 
glass and set it on top of my writing desk with simply a mixed with air and ignited under proper and favorable 
bit of paper over it to keep the dust out. conditions. The lid of a box of two cubic feet capacity, 

Three days afterward, at about two o'clock in the after- with a man standing on it, was raised when fl()ur blown on 
noon,  I sat down at the desk to answer a letter, but before I . to a light within was ignited . In a similar experimen t, dust 
finished it I was called out of my shop, and I think I was from a factory gave similar results." 
not away three minutes when a fearful explosion was heard In the back volumes of the SCIENTIFIC AMERICAN and 
in the shop. I hurried in, as also did the neighbors, and I SUPPLEMENT will be found recorded a number of cases of 
found my shop literally strew n with glass fragments of sil- disastrous dust explosions. One of the most fearflll was 

vering dishes, bottl es, graduates, and funnels, and the that which took place at the Albion coal mines, Nova 
sides of the shop floor and roof splat tered all over with par· Scotia, last year. 
ticles of glass as fine as dust. Every place the solution had -----_ ........ �H ...... I_04 .. _-----
touched was turning brown.  The erash was heard for a 
gTPat distance, and the wreck was complete. The force of 
the explosion caused the bottom of the glass to embed itself 

fully a quarter of an inch deep into the hard cherry wood , 
showing that it must have beeu very powerful, the glass 
itself bein.g blown into atoms. The thermometer marked 
96 in the shade about the time of the explosion . Now I 
w ould like some of your chpmical readers to explain this, if 
it is explainable . Did the fulm ina te of silver form in any 
way? The vessel being open a gas could not have done such 
destructive work. It was fortunate for me that I was called 
out when I was, or I should likely have lost a pair of valu
able eyes. Of course I shall leave no such solution stand 
even un covered hereafter. Nevertheless I should like to 
know what caused the explosion . 

I. A. BRASHEAR. 
Pittsburg, Pa , July 23, 1881. 
[REMARKS.-Thg explosi ve in Mr. Brashear's case was 

Berthollet's fulminating silver, a very curious and dangerous 
BubRtance which results from the action of ammonia on oxide 
of silver. A very good receipt for producing it, is as fol

lows : Digest freshly precipitated oxide of silver in strong 
liqnor of ammonia for twelve or fifteen bours, then pour off 
the liquid, and cautiously dry the hlack crystall ine powder 
which remains and wh ich is the fulminate. Also the de· 
canted ammonia contains some ful mina.te, an d th is will be 
deposited on cooling after gentle warming of the liquid or 
on spontaneous evaporation. Only a very few grains of 
oxide of silver should be used in a single operation. 

Mr. B rashear had in his jelly glass fresh ly precipitated 
oxide of silver and ammon ia, and the digestion went on ,  ail 
as the receipt prescribes. There was also in the glass nitrate 
of potash, w hich probably was an inactive substance, for it 
did not prevent the formation of the fulminate. Perhaps 
there was present for the explosion about as much fulminate 
as was possible to produce from 240 grains of nitrate of 
silver. 

The Berth011et fulminate is one of the most unmanageable 
and dangerous of known explosives. One writer says : 
" This compound is exploded by the slightest friction or 
percussion, and should therefore be only made in very small 
quantities at a time and handled with great caution .  Its 
explosive powers are tremendous ; in fact it can hardly be 
handled with safety, even in the moist state. Many fright
ful accidents have happenpd from the spontaneous explo · 
sion of this mbstaiJce." 

It is a singu lar fact that this fulminate is mentioned by 
only a few of the modern treatises on cllemistry, and that 
although it was discovered in the last century very little is 
known of its chemical relations. The fullest accounts of it 

DUST EXPLOSION IN EHRET'S BREWERY. 

the air in the chamber, and in this condition it will burn 
with explosive rapidity when ignited. The distributing 
chamber of the central system of this establishment was 
located on the upper floor, formed by a light transverse par
tition in the room beneath the clock tower, the lower end of 
the elevator being on the third floor, just below the crush· 
ing rolls which were on the fourth floor. The initial ex
plosion, which was followed by two or three secondary ones, 
or n oises like explosions, and the fire, took place at or near 

upper part of the elevator case, bursting out a small 
area of perhaps its weakest. part. The margin of the open
ing was scorched and splintered, but not set on fire, and 
the ceiling boards in the vicin ity were also scorched as 
though they had been exposed to a flash of gunpowder. 

The fire, however, appears to h ave originated in the attic 
above the malt bins in the western wing, which was prob· 
ably the location of the second, and, perhaps, third explo· 
sions, if such really occurred. To persons inside of the 
building the falling of the bricks into the street and upon 
the roof of the two-story extension might have been mis· 
taken for explosions of dust. The flat portion of the main 
roof of the western wing was lifted and took fire, and the 
iron stairway and ornamental railings were broken and  
thrown about. The sloping mansard roof a t  the western 
end, together with the metal cornice and the upper part of 
the brick wall , was blown out and fell through the roof of 
the two-story extension of the western wing into the dry 
room above the boilers, luckily going no farther i n  that di
rection. Near the location of the initial explosion at the 
center of the north front, the ornamented ga ble of the tran
sept was blown out and fell into the street, where some very 
narrow escapes of people from sudden destruction are said 
to have occurred. The timely appearance of firemen upon 
the scene and their prompt efforts soon subdued the flames 
and saved this fine structure, but a large quantity of stored 
malt was ruined by water. 

In regard to the frequency of this class of explosions, the 
Times has the following : 

"Mr. Hasslocher, the superintendent, and several of Mr. 
Ehret's employes, spoke of the occurrence as bei ng far from 

A.nother Trial oC the English Yacht Anthracite. 

A recent letter from the Secretary of the Perkins Engine 
Company, Major George Dean, of London, England, in· 
forms u s  that a th ird economic trial of the machinery of the 
l ittle Anthracite has lately been made by F. J. Bram
well, Esq., C.E. , F.R. S. , assisted by William Rich, Esq. , 
C.E., while the vessel was running under steam on the 
river Thamb3. The letter accompanies an extended report 
of the three rigid trial tests that have now been made, the 
first and last of which were conducted by Mr. Bramwell,  
while the yacht was run ning on the river Thames, and the 
second, by a Board of United States Naval Engineers, Chief 
Engineer C. H. Loring, President, pursuant to orders from 
the Secretary of the Navy, while the vessel was tied to the 
wharf in the New York Navy Yard, August 13 and 
14, 1880. 

This vessel w as fully described in current numbers of the 
SCIENTIFIC AMERICAN and SUPPLEMENT, and i llustrated i n  
the SCIENTIFIC AMERICAN, under date of August 7, 1880, 
by means of a large engraving, which shows her in elevation 
and section, and her machinery somewhat in detail .  

It appears from the last report that since. her successful 
voyage to America, the yacht has been fitted with a new 
propeller , and that she now has beaten her own record bo.th 
as to power developed and economic performan ce, yielding 
a horse·power at the expense of 1'66 pounds of coal, and 
showing a gross of about 110 indicated horse-power , against 
1 '7 pounds of coal at the first trial , and 2'7 pounds at the 
second trial, with, respectively, a gross de velopment of 80'9 
and 80'15 horse-power. In regard to the apparently wide 
difference between the American and the first English tests, 
the Report of the Naval Board says: "A cursory glance at 
the cost of the indicated horse-power, in pounds of coal con
sumed per hour during the two experi men ts, shows the wide 
difference between 2'71 15pounds in our experiment ar.d.1·7114 
pounds in Mr. Bramwell's, or that the economic results in 

((2'7115-1 '7114) 100) the 'latter were 2'7115 =36 '88 per centum 

superior to those in the former. This great difference, 
however, is only found when the crude coal is  employed as 
the measure of the cost, !\nd it includes not only the difference 
due to the condition of the steam (meaning as to superheat) 
in the two experiments, but the' difference in the evapora� 
tive power of the coals." 

Major Dean in his letter properly says of these trials : 
" Though differing, all bear such a favorahle testimony to 
t.he value of the Perkins system, that the comparison will do 
much to help those interested i n  steam to judge for them· 
sel ves as to the advantages claimed." 
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NEW INVENTIONS. LATCHINOFF'S OPTICAL DYNAMOMETER. counter had to be employed, the process would be inconve-

Messrs_ Edward W_ Chambers and Thomas P_ Burnett, of Among the dynamometers employed for measuring the nient and not very exact ; hut fortunately we have excellent 
Springfield, Ohio, have patented an improved chair for the- work absorbed by any machine, the one oftenest used is that trochometers at present which are based on centri fugal force, 
aters, churches, halls, etc. , which can be folded very easily o f Morin, which t races a curve representative of tbe w ork_ and which allow of the number of revolutions of the 
and compactly. Tbe invention consists in a chair in which This instrument gives precise i n dications, but takes up machine being di rectly read upon a dial, so tbat a glance 
the back is pivoted to tbe rear end of tbe se:tt, which is much space. through the slit in the pulley and at the dial of the trocho
pivoted to two standards and to the arm rests, which are I have undertaken to construct a dynamometer sufficently meter gives the elements that are necessary to calculate the 
pivoted to the tops of the standards, so that tbe back will simple to be adapted to any kind of a machine whatever. work. For greater convenience, the scale inside the pulley 
move toward the standards and the arm rests will be The improvements that have recently been made in should be well lighted by a lamp having a reflector. 
inclined downward, thus occupying very little space when machines for the production of l ight and in electric motors During the working of the machine the scale will not be 
the seat is raised. are rendering more and more necessary an apparatus which absolutely immovable, but will have a backward and for-

An improved washing machine, patented by Mr. Alexan- shall permit of measuring the effective po wer expended in ward motion corresponding to that of the steam -engine , 
del' Fleming, of Orleans, Iowa, washes clothes by pumping setting in motion any gi ven dynamo-electric machine. It because the fly-wheel does not render the working of the 
or forcing water througb them. is only with a like apparat us that can he determined the machine entirely regular. 

Mr. James Rankin, of Fairlee, Md. , has patented an im- best conditions of performan ce ; be compared the value of I shall not describe in  this place the mode of fixing the 
provement in guano distribllters arranged on the frame of a 'pulleys, springs, and other parts, since sucb details are suffi-
seed drill ; and it consists of a guano hopper provided w ith Fig. 4. ciently indicated by the accompanying figure. I will only 
a series of openings or slots in i ts bottom, in each of which remark that the dynamo-electric machine is placed to tbe 
slots projects a part of  the circumference of a revolving left of the pulley, A. 
wheel provided with a central groove, which receives and We might alsl) measure the ten sion of the springs in a 
carries the guano to the seed spout, a 1'011 provided wi tb  purely mechanical way, by causing an index needle to move 
arms and staples and passing longitudinally through the over a dial by the aid of a screw passing along the shaft. 
hopper being employed to . force the guano i nto the grooved I did at first think of adopting this method, but i t  seemed 
wheels. , to me too complicated, so I abandoned it. 

An improved trip bammer has been patented by Mr. Solo- I The advantages of my dynamometer are the follow-
mon Shetter, of New Cumberland, W. Va. This invention I ing : (1 .) It is very simple and of small dimensions, and may 
relates to a means for regUlating the force of the blow gh-cn always remain fixed to the macbine.* (2. ) It requires no pre-
by the hammer, and for en tirely stopping the motion of t.he liminary installation nor any calculation , a glance heing 
hammer with ease and celerity w ithout stopping the engine  sufficient to determine the work. (3. )  I t  may be easily 
or other moti ve power by which the  hammer is driven, and verified by suspending from the pul ley, A, different weights, 
without the necessity for shifting a belt from a fast to a and seeing whether the divisions of the scale corn:spond 
loose pulley. with the latter. 

An improved stop-cock has been patente<l by Mr. Joh n , The springs, by stretch ing through long use, may cause a 
Flanagan, of Newburg, N. Y. The invention con sists in I deviation of tbe zero of the scale ; but the divisions w il l  not 
constructing a stop-cock with an incline<i or sl ightly curved percept ibly change, even after the apparatus has worked for 
branch pipe, so that a steam tube can be readily inserted a long time. - M. Latchinoff, in L'Electricite BU8se_ 
through or a force pump connected with the stop-cock for II �. I • 
thawing out 01' removing obstructions from pipes. ENGINEERING INVENTIONS. 

Mr. William T. Hall, of Fayetteville, Ind. , has patented a the different apparatus ; an d be resol \'ed a l lO;;t of ques- An improvement in car coupling has been patented by Mr_ 
charge bolder for firearms, a device for use in l oading shot- tions which, up to tbe present time, have been only John H. B. McCray, of Blossom Prairie, Texas. This in ven
guns and rifles, which can be more con veniently used than approximately answ ered, their solution demanding a tion relates to self-couplers, and it _consists of an open-top 
an ordinary powder flask and shot pouch , and by which the measurement of the work, and the Morin dynamometer hook-shaped draw bar provided with a pivoted T-shaped 
arm can be rapidly loaded_ The invention consi sts in a being too costly, and too difficult to mount to be readily vertically moving coupling bar, and provided also with an 
shell or tube of a suitable size for holding a single charge used, end socket for using the ordinary coupling link. 
and wad, and fitted with f\ finger slide for pressing out the My dynamometer is applicable to all swiftly revolving Mr. George E. Whipple, of Fort Edward, N. Y. , has 
wad, so that tbe charge can be poured into the gun. macbines, and especially to dynamo-electric ones. The paten ted an improvement in that means for propel l ing ves-

.. , • ' ..  - - -- -- following is a description of it : sels i n  which the water is drawn in through a longitudinal 
Elegant Ne", Western Steamer. Upon the driving shaft are placed two pulleys, A and B channel at the bow by a pump or other device and is dis-

The Lrmisville Oou1'ier Journal says of the new Anchor (Fig. 1), connected witb each other by t he  spring�, C (Figs. 2, charged at the stern. 
Line steamer : Again the fam ous Howards, of Jeffersonvil le, 3, and 4). A is a loose pulley, and B is fixed to the shaft. An improved direct-acting pum ping engine has been 
come to the front by bnilding as han dsome and fleet a The belt, D (Fig. 1), moves the pUlley, A, w hich,  in revolv- patented by M I'. Edward G. Shortt, of  Cartbage, N. Y. 
steamboat as ever graced the waters of our rivers. Tbey ing, first stretches the springs, C, and then puts the macbine The invention relates to certain improvements in that class 
have built a n umber of magnificent side-wheel passenger in motion . The stress exerted i s  measured by the tension of of direct-acting steam pum ps in  whieh a s ingle plunger is 
steamboats for the St. Louis an d New Orleans Anchor Line, the springs. For estimating this tension I have made prac- constructed at its upper end in the form of a piston to  be 
among which we may mention the more recent of which tical use of the principle of the pbeuakist icope, wbich is acted IIpon by steam, while its lower end acts witbin a pump 
are the Belle of Memphis. City of Helena, City of  Green- based on the persi stence of luminous impressions upon the cylinder in con nection wi th suitable ports and check valves, 
ville, an d City of Providence--all of which are n oted for retina. and in which the steam cylinder is  in one and the same piece 
their speed, beauty, and elegance. Now they have finished I In the rim of the pulley, B, there is a slit, k (Figs. 1 and with the pump cylinder and in the vertical line of the same, 
and sent home tbe new City o f  Vicksburg, a twin of tbe 4), and opposite to i t, on the inside of the same rim, there is with a valve chest and gear mounted upon the top of the 
steamer City of Providence-an exact copy of  the last traced a very heavy line, n, in  such a way as not to be same and operated through a connection wit h the piston. 
named steamer. The dimensions of the City of Vicksburg hidden by the axle. If, while the pulleys are rapidly Mr. Cbarles E.  Mn.carthy, of Forsy th ,  Ga. , has patented 
are as follows : Length of hull 280 feet, depth of hol d 8% revolving,  we l ook at the l ine, n, th rough the slit, k, it ap- an improved car coupl ing, designed to couple the cars easi ly 
feet ,  witb 44 feet beam, all oak. well ironed, and fnstened pears to be immo vable. I and securely by a lever uuder the car, and projecting at the 
extra st.rong. The guards are side of the same, wbereby all 
17 feet in width, giving the F i g- 1 ant! t. F i c;. a danger involved in going be-
boat an extreme width of 7� tween the cars is avoided. 
feet and a carrying capacity 
of 1 . 600 tons. She has an 
easy model, with draught 
light, in running trim, of 
only 43 inches, making her a 
great business boat, and a 
real beau ty. The machinery, 
from the foundry of Ainslie , 
Cochran & Co. , of this city, 
IS a perfect specimen of their 
handiwork. It is high
pressure, embracing cyl inder 
26 incbes in diameter, with 
9 feet stroke ; working water 
wheels 34 feet in  diameter, 
with 15 feet length of buck
ets. The steam power lies 
in five main boilers, each 30 
feet in length and 44 inches 
in diameter, with four return 
flues in each, which give her 
an abundance of steam, and 
with bel' good model and l ight qrallght gives an assu rance 
of being very fast. A ll the appl iances requi red hy the 
steam boat law, as well as those suggested by the advance of 
the age for safety, are in tbis boat, including extra boilers 
for tue auxiliary engines-doctor, donkey, and steam pumps. 
The main saloon is 190 feet in lengtb, 16 feet wide, and 13 
feet 6 inches in height, exclusive of the arches. The inte
rior is pai nted a pure French zinc white in gloss, requiring 
nine coats, which , together with the gold etchings and reliefs, 
taxed the utmost skill and patience of the artists in COlll 
pleting its beauties. In contrast or relief the st ate room 
doors are of hard wood, polished walnut, decorated 01' em
bossed in gold. The texas or upper cabin is 110 feet in  
length, and admirably furnished for passengers and the offi· 
eel'S of the boat. 

F 

LATCHINOFF'S OPTICAL DYNAMOMETE R. 

The insicle of' the r im of the pulley, A, i s  provided with a 
scale , which is m n de in the following way : 

'l'he pulley , B, is made immovable, and against the line, 
n, there i s traced on the pulley, A, a zero mark ; th en , from 
the loose pulley tllCre are suspended , by means of a cord, 
weights of five, ten,  fifteen, etc. , kilogrammes. At the 
different  positions of n, corresponding to these weights, 
there are traced marks which com;titute the scale. 

During the working of the machine th is  scale will appear 
to be stationary, and one may distinetl y see what division 
of the scale the l ine, n, is  opposite. In t h is way it is easy 
to ascertain in kilogrammes the stress exerted on the pulley. 

In order to calculate the work absorbed by the machine 
it is necessary to know the diameter of the pulleys and tbe 
number of I:evolutions of the machine. If  a mechanical 

An improved packing for 
piston rods, pistons, etc. , de

signed to secure a greater du
rability, to take up wear as 
fast as it occurs, and at the 
same time to form a tight 
joint ,  has been patented by 
Mr. Edward G. Shortt, of 
Carthage, N. Y. 

An i mproved locomotive 
engine has been patented by 
Mr. Ephra im Shay, of Har
ing. Mich . The invention 
consists of a locomotive bav
ing its bogie wheels formed 
with bevel gear teeth com
bined w ith a horizontal and 
longi tudinally arranged shaft, 
also ha ving hevel -gear wheels, 
the shaft being rotated hy a 
direct connection with the 
engine ; also, in n ovel means 

for providing for the horizontal a l ld  vertical adjustment of 
the connecting shaft between the crank sbaft and the bogie 
wheels, and ill novel means of conveying the power of the 
engine to said bogie wheels. 

An improved machine for passing logs over dams has been 
patented by Mr, David B. Weaver, of Hopewell Townsbip, 
Huntingdon County, Pa.  This inven tion consists principally 
in providing the top of the dam with a strong beam or shaft 
having any suitable number of radial arms, the beam or 
shaft being adapted to be turned in its bearings by any suit

able means for throwing logs over the dam_ 

* In order that the springs may not be strained too much, the belt 

should be kept constantly on the pulley, B, �nd shifted to the pulley, A, 

only during experiments. 
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ProCessor Sainte-Claire Deville. 

The London Ohemical New8 gives the following concise 
sketch of " one who, for the past thirty years, has had few 
equals and no su perior i n  the fields of mineral chemis
try and inorganic analysis. " Etienne Henri Sainte-Claire 
Deville was born March 18, 1818, in the island of St. Thomas, 
in the West Indies. At an early age he manifested an ardent 
pass ion for the study of Chemist ry, which at tbat time found 
in France so many of its most distmguished professors. 
His abilities were manifested so early tbat at the age of 
t wenty-six he was commissioned to organize the Faculty of 
Science, newly created in Franche Comte, and to preside 
over it as its dean _ Here he undert ook the analysis of the 
waters of the Doubs, and of the springs around the town of 
Besam;on , and greatly improved the methods then kno w n 
for water analysis. Sbortly after, he succeeded in preparing 
n i tric anhydride, which previously had been attempted in 
vai n. Toluol was another of h i s  discoveries. In bis thirty

third year he succeeded Balard i n  the chemical chair at the 
Ecole Normala Superieure, at Paris. Here his emoluments 
only reached the modest sum of 3,000 francs ; chem istry in 
France, as well as in England, being supposed to be its own 
reward. His next researches related to the properties and 
the industrial preparation of aluminum-discoveries which 
attracted publ ic attention throughout the world. He then 
turn ed hi, a t tention with signal success to the metallurgy of 
platinum, and its separation from its associated metals. His 
investigations on boron and silicon are also well worthy of 
notice, and his production of sodium at a cheap price has 
placed a po werful reagent in the hands of chemists, and has 
led the  way to valuable results, both in the laboratory and 
in industrial establishments. H is  highest achievement, from 
a strictly scientific point of view,  was the establishment of 
the laws of dissociation. Previously, decomposition was 
regarded as a simple phenomenon , effected and comp leted, 
in the case of  every substance, at a fixed temperature. De
ville showed that in some cases it is effected within certain 
limits of temperature, being arrested at a given heat by 
the equilibrium established between the decomposing body 
and the products of decomposition. A most admirable cha
racteristie of the deceased 8avant was his striet aecuracy
an attribute all the more deserving of honor in a man of his 
ardent. and impetuous temperament. Among his pupils may 
be counted not a few of the most meritorious among the 
younger French chemists, such as Debray . Troost, Haute

feuille, Grandeau, Gernez, and others. M. Deville died on 
July 1st, at Boulogne-sur-Seine, and was buried on the 5th.  
His old friend, M. Pasteur, pronounced an e loquent and 
impressive eloge at the funeral . Al l  honor to his memory , 
and may his experimental accu racy , w hich .LVI. Pasteur calls 
the " probity of the chemist, " find abundant i mitators. 

-------.�- ---
W. Milnor Roberts. 

We are in receipt of the sad in telligence of the death by 
typhus fever, at Rio Janeiro, on the 14th of .July, of Col . 
W. Milnor Roberts , past President of the American Society 
of Civil Engineers, and late Chief Engineer of Public Works 
of Brazii. We are indebted to Engineering New8 for thc 
following : 

Colonel Roberts was born in Philadelphia, February 12 .  
1 810. His aptitude for mathematics early introduced him 
to the then new profession of civil engineering,  and in the 
spring of 1825 he received his first appointment as a chain 

man of the Union Canal, of which_ Canvass White was chief 
engineer, and Sylvester Welch, locat ing engineer. At 18 
years of age he was appointed engineer in charge of the 
most difficult division of the Lehigh Canal, from Mauch 
C hunk down, sixteen mi les, and from that time forward h e  
was always intimately connect ed w ith great canal and rail
way enterpri ses, principally in Pennsylvania and New York 
htates, with intervals in Brazil and in the Western States. 
He held important offices under the United States Govern
ment, was Chief En,!!;ineer of the Northern Pacific Railway, 
Associate C hief Engineer of the St. Louis Bridge , and an 
active and important member of the Mississippi Jetty Com
mIssIon. In 1879, short ly previous to his departure for 
Brazil, Colonel Roberts was elected President of the Ameri
can Society of C ivil Engineers, a society of w hich he was a 
very active and always interested member. and which will 
very keenly feel his loss. Tbough so far advanced in years. 
Colonel Roberts was an unusual ly active and energetic man , 
and some idea. of the extent and diffieulty of his labors in 
Brazil may be gathered from letters which have been pub
lished in this journal during the past two years. Colonel 
Roberts was possessed of a most genial and kindly disposi
tion. and the news of his death wi ll be received with feel· 
ings of great sorrow by the en tire profession of w hich he 
was a member, as well as by a very large list of friends in 
tbis and other countries where he was known. 

.. � . � . 
Illlprovelllent in the Paper Trade. 

From statistics presented to the meeting of the Ameri· 
can Papermakers' Association , which met at Saratoga on 
the 27th of July, 1881, it appears that 307 man ufaeturers 
had offered 897 tons for export without limit as to price. 
The increase, according to the report of the committee on 
export business, in the export of paper in 1880 over 1879 
had been 16, 500 tons. Statements were also made by pro · 

minent members to the effect that the out-put of the paper 
millis had been fully 25 per cent over that of the previous 
year, and paper is now sold as low in Ne w York as in London 

The total capacity of all the mills in the country is now 
2,500 toos per day of all kinds of paper. 

Jrltutifi t �tutri tau. 
NEW RAIL FASTENING. 

The engraving shows a new fastening for �eeuring rails 
and chairs to the railway ties and sleepers recently patented 
by Mr. Isaac K. Bennett, of Moosup, Coun. Fig. 1 i s  a 
plan view of the ch'1ir and eushion,  and Fig . 2 is a vertical 
transverse section of the chair, showing the rail in position. 
The chair, B, is seeured to the tie or sleeper by sqllare� 
headed spikes passing through holes in the bottom into the 
t imbers. A rubber pad, B, is placed in the cavity of the 

.£) 
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BENN ETT'S RAIL FASTENING. 

1 1 5 
rience, and so fill the gap that generally exists in the his
tory of Alpine and other ascemions. 

This instrument is so arranged tbat it can, in any place, 
convenient ly and exactly determine the most important 
meteorological phenomena. the pressure and temperature of 
the air, and its degree of humidi ty. It is a combination 
of a barometer, thermometer, hygrometer, and compa"s, 
arranged in a smal l case that can easily be carried, as it 
weighs only one kilogramme. 

The different parts are so perfectly balanced that the 
Illstrument can be used in any position and can stand with
out in jury the rough usage of m ountain traveling. 

The barometer, A,  is the aneroid, a well known instru
ment, and is especially adapted to show the pressure of 
the atmosphere and the elevation of the place of observa
tion above t he sea level. 

The temperature is shown by a mercurial thermometer, B, 
fixed on a copper tube, that forms a general support for the 
w hole apparatus. 'rhe thermometer registers the centigrade 
system from 25° below zero to 40° above. 

The degree of humidity in the atmosphere is determined 
by a Saussure hair hygrometer, which is slightly modified in 
this apparatus. A well constructed hair hygrometer gives 

i results sufficiently accurate for general meteorological obser
vations, as the hairs work regularly, and their small bulk 
causes them to be easily affected by the surrounding air, 
which is a great advantage when there are only a few mo
ments to make an observation. 

This hygrometer is the only one available for those alti
tudes where the tem perature is below zero, and where, conse
quently, neither the psychrometer nor the condensing hygro 
meter cou ld be used . 

Another ad vimtage is that it shows i mmediately the degree 
of humidity, for a table, inscribed on the semi-circumference, 
C ,  of the circle, gives in a moment the equivalent of the 
degrees of the hygrometer in tlle frac t ions of saturation of  
the ai r. 

By this method we can make most interesting compari
sons of the humidity of the fogs and mists that are encoun
tered on the mountains and in the vicinity of elevated l akes. 

It is easy to see the uti lity of the compass, D, which 
chair and covued wi th a metal p late, C, wLich tits the cavity shows the position of the country, and is especial ly useful to 
in the chair, and is concaved on its under surface, forming: , the traveler, when exploring an unknown place or sur
an air c llshion .  The rail , D, rests on the plate, C, and is rounded by a Leavy fog. The direction of the wind can 
secured by hook-headed spikes passing tLrough square holes also be easily ascertained by tying a piece of ribbon to the 
ill the chair into the timbers. ring at the top of the instrument, and so making it still 

This method of fastening gives great elasticity to the juint more useful. -La Nature. 
and preven ts hammering the rails end and bruising the ties. --�-.""'lb."'I"'''_- -� - ----

This device may, with advantage, be applied to the mid
dle or other portions of the rail . 

... . .  , .  

PORTABLE METEOROLOGICAL STATION. 

Dnder this narne is designated an ius t rument e'pecia l ly 
adapted for the v �c of traveler, in mountain excur�ions in 

PORTABLE METEOROLOGICAL STATION. 

order that they may be able to observe and accurately 
register tbe different atmospheric phenomena they expe-

STEAM-BOILER NOTES. 

It will be remembered by those who gave attention to 
the subject of steam-boiler construction , how the steel plates 
used by Messrs . Elder & Co o , of Glasgow, in the construc
tion of the boilers of the Livadia, tbe Russian war y acht. 
behaved in the most capricious manner, after having passed 
the tests that are approved by Lloyds, the Admiralty, and 
the Board of Trad e, and how since that event the attention 
of civil, metallurgical, and mechanical engineers through

out the civilized world has been drawn to the subject of so
called mild steel as a structural material for engineering 
works. 

According to a recent report on the behavior of the steel 
plates above mentioned, by W. Parker, Esq. , chief engineer 
surveyor of Lloyds' Register, which was read at a meet
ing of the Institute of  Naval Architects of England, it ap
pears that, up to the date of the Russian event, Mr. Parker 
and his collea.gues of the Lloyds' Register had never ob
served a single instance of brittle steel plates dnring their 
manipUlation of 17,000 tons that en tered into tbe composi
tion of no  less than 1, 100 steel boilers now in  u se in steam� 
ships. 

The report shows that, during the construction of these 
Russian boilers (which were 14 feet 3 inches diameter, with 
triple-riveted lapped longitudinal seams, plates ;l4 inch thick) 
a plate fell from the slings on to a piece of metal, the shock 
of which cracked it between the rivet hol es at a distance 
from the place that received the blow ; thereupon all the 
plates were annealed in a furnace specially adapted for the 
purpose. 

The first boiler that was tested after com pletion gave way 
in three places before the required pressure, 140 pounds, 
was reached, and the seeond gave way in anticipation of the 
test ; in other words, it was found to be cracked by those 
who were about to test it in a similar manner behind the 
rivet holes. 

In the general chemieal analysis which followed their 
failure n othing seems to have been found to warrant such 
conduct on the part of these plates. But tbe appearance of 
the fracture indicated that the metal was not of uni form 
structure throughout the thickness of the plate, and a series of 
special analyses performed on sllccessive layers, each }." 
thick, planed off, showed that there was a notable differ
enee in the chemical composition of the middle as compared 
with the surface layers of the plate. There was more carbon , 
more phosphorus, and more sulphur in the intermediate 
layers ; of carbon and sulphur they contained nearly double, 
lit the middle, the average quantity of all the layers. Mr. 
Parker eoncludes from his investigation that there is noth 

ing but the want of uniformity of structure to aceount for 
the singular freaks of these plates. He says : " The tensile 
strength was not reduced by tbe punching, but tbe plates, 
where punched , were extremely brittle. " 

In 1848. the ex-Commissioner of Patents, in his report, which 
was published in the SCIENTIFIC AMERI"CAN of May 19, 
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� 1849, gi ves it as his deliberate opi n ion that thc best remedy hours, and by burning 4 poods- or 144 Ib-of naphtha. Usu· 
for boiler explosions is making the steamhoat masters ally in the same locomotive, with coals a ided with wood, 
and other o w n ers of exploded boilers liable for damages , three and a hal f hours are required, and 26 poods of coals 
and he recom mends that property o f  such owners be held as and wood-936 lb. 1 2. )  The apparatus can be kept in  use 
a lien to respond to damages to plaintiffs, and that members forty.eight hours without stoppage for cleaning, after which 
of corporat ion s be held jo in tly ancl severally liable. What- ! only t'"':o hours are requi�ed to c lcan ont.  (3. ) In ru�ning 1 ,500 
ever may be said o f  the  justice of such l egal enactmen t s  as versts It was only reqUired to stop the locomotive twenty 
the ex Com mi ssioner thcn recommended, there seems to be I minutes for fuel , and the dl'iver and stoker have almost 
l ittle dou bt that t.he  effect would be sal u tary, inasm uch as n o thing to do, except to stop and start, the apparatus simply 
it would cause steam user� to look a l ittle closer i n to the requiring open ing more or less of the fuel. (4. ) The flame is  
princ iples that  un derlie proper con struction and preserva- so wel l  thro wn over the whole of the fire box that after run
t ion at  full init ial  strength of their s�eam generators. It I ning 40, 000 versts it is cOll sidered only onr.·hal f remoun t is  
would thus promote a community o f  i nterests and tend to necessary as o pposed to coal s. (5. )  While it was found pos
diffuse correct technical knowledge of the suuject, and pre· sible to evaporate 13H lb. of water with 1 l b. of naphtha, the 
vent its ctlncentration among professional experts at whose absolute result w i th new men and on t he whole runs was 9 
mercy steam users, as a rule,  are now compelled to move. lb. , or about two and a half t imes more than the coals used. 

It appears from the local prcss of Detroit til at the boiler 
_ ...... 'y ...... --4._-----

inspection and enginee1's' license ordin ance, as originally 
drawn and vetoed by the mayor, is about to be modified and ATTACHMENT' FOR PANTS. 

another effort mane to secure its adoption . The suggestions  The engraving shows a novel device for fasten ing pants 
of the mayor re lat ive to inspections will be adopted, at least to waists or vests, so that the buttonholes will 1I0t tear ou t 
in part, a nd provision made For a ppeal . TLe local engi- I nor the buttons be torn off when the wearer stoo ps or bends 
neers' associat ion , it i s  claimed, approve the pro position to over. The i nvention is intended more particularly For use 
l icense them. They are to be d ivided int o three classes: the on children's garments, and will no dO llbt be w elcomed and 
l icense fees to be scaled so that they will pay the salaries of  appreciated by those who are obliged to keep ch ildren's 
an i nspeetor and an assistant.  c lothes in  order. 

Wagner's Jakresbel'icht warns against the use of copperas The invention consists in a series of elas tic str ips with 
for the preven t ion of incrustation in boilers, as the acid ity buttonholes at the u pper end, attached at the ir lower ends to 
of most of t hc copperas products causes very destructive a hand fastened inside of the pants. These par i s are 
action of tile boiler iron. The use of copperas was some arranged so that the upper ends of tile strips will be below 
time ago recommended by certain parties, who also paten ted the upper edges of the pants. 
it ,  and it has been tried in several works. At the time of 
its first com i n g  out , a great many parties and authorities in 
this branch strongly opposed its lise, but nevertheless many 
victims had to pay dearly for the experience they have now 
acqu i red.  Things of this ki nd occur too o ften for our 
times, and invention s of doubtful merit are too often ac· 

cepted as valuable anditions to  industrial p urposes. They 
sh ou ld  be exam ined, not only by practi cal, but also by 
scientific authorities. Pract ice is a good thi ng, bllt  theory 
combincd w i l h practice is far better, not only for the pock· 
ets of manufacturers, but also for the advancement of in· 
dustry iiI general .  

A portable steam boiler cxploded at Decatur, Il ls . , on the 
28th of July, causing a loss of $ 1 ,200 to L. F. Webb ; no· 
bony killed. 

The locomot ive of a fre ight train on the Chicago and 
North Western Railroad exploned on the 31st of JUly, about 
14 miles from Mi l waukee. A brakema ll was killed and 
the engineer an d fireman were severely inj ured. Five cars 
were demolished and the rails were torn up for some dis
tance. 

Since the explosion of the stil l at the Woolli er D ist il lery 
on the 30th of July, Ignatius Woolner, Henry Cashin,  
Charles Hehner. J obn Kirkland, William Reif, Henry Goetz, 
Will iam and Fritz Fehl, William Rice, August Stetler, aud 
Theobold Seiler h ave d ied from the effect of  injuries reo 
ceived, making twelve person s  who have died. Thomas 
Lawless and Wil liam Fehl will probably die, in which case 
but fou l' w il l  remain out of the eighteen w ho were injured 
by the explosion.  Nearly all the vict ims inhaled the escap· 
ing steam, and their sufferings have heen intense. 

The verdict of the coron er's jury is that the explosion 
was caused by an unnecessary pressure of steam in the 
still. 

At nine o'clock on the evening of August 1, the boiler 
o f  French & Son 's paper mill ,  at Carrol lton Village, Ohio, 
ex ploded, demol ishing the boiler house and the b leaching 
house. The explosion was terrific and threw fragments to a 
great n is tance in every direction. The loss is about $3,000. 
No person was injured . 

The hoiler in Smith, Grant & Co. 's coal and lumuer 
yard ,  at Paw tucket, R. 1. , exploded August 2. Bel'llard 
McCudden, the engineer, was blown It distance of forty 
feet, and instantly killed. He was forty years old, and 
unmarried. 

------------. __ �H.�. �. __ ----------
Improved Hectograph. 

IMPROVED ATTACHMENT FOR PANTS. 

Fig. 1 shows the pants attached to the waist ; Fig. 2 is a 
view of the i n ner side Rh o w ing tile arrangement of the fas t· 
eni ng, and Fig. 3 is a vertical section of  a p ortion of the 
pants and waist. By reference to Fig. 2 it  will be seen that 
the elastic strips are attached by their lo wer ends to a band 
fastened to the i nner surface of the waist of the pants, and 
a band passes over  tile middle of the strips and is stitched 
between them, forming guides for the strips and sustaining 
the waist of the pan ts.  

With this improvement the wearer can easily bend in all 
directions without fear of bursting off huttons or of inj ur
ing the garment, and it improves the fit and general appear. 
ance of the clothes. 

This invention was recen tly paten ted by Mary R. Barhydt, 
of Burl i ngton , low!!,  who should be addressed for further 
information.  

. . . . .. 
A Minnesota Meteor. 

A comet· like mel eoI', whi ('h appeared to pass close to the 
earth without striking or exploding, was seen in Eastern 
Minnesota, about 8 :30 P.M. July 25. An observer at 8t. 
Paul , Mr. T. D. Simonton, says : " The meteor came from 
the south ·eastern heavens, below the star Altair, some 15° 
or 20° above t he horizon. It was exceedingly brill iant, w ith 
a well·defined head, as large 01' larger than the planet Venus 
at her brightest, and seemed to move about as fast as a 

moved through at least 100° of the heavens . At its h ighest 
point I should think it was about 30° above the horizon . 
My estimate of the time the meteor was visible is from six 
to eight seconds, certainly n ot ten seconds. The tail was 
probably 10° in length. " 

. . . , .  
A REl'If'ARKABLE CASE OF RETARDED DEVELOPMENT. 

BY PROF. C. v. RILEY. 
Early in the summer I received a statement from Pro· 

fessor 1. D. Graham, of the Kansas State Agricultural Col
lege, at Manhattan, to the effect that he had hatched out 

some young locusts from eggs which had remained latent 
since the fal l of 1876. While the occurrence did not strike 
me as i mpossible, it was , nevertheless, so remarkable that I 
entered into correspondence with him with a view of get t ing 
absolute proof of the accuracy of h is  statements. The 
young locusts which he sent me for identification proved 1.0 
be Caloptenus Spl'etu8, or the destructi ve Rocky Mountain 
locust, and all the facts con n ected with them are so well 
attested that there is no doubt in my mind as to their  t ru st

worthiness. 

About the 1 5th of September, 1876, the ·  Chemical Labora
tory Building of the Kansas State Agricul tural College was 
completed, and the grounds immediately surrounding i t  
were graded. 

In the process of grading the bits of stone, mortar , and 
the clay whieh rema ined after the  excavat ions and work 
of bui lding had been completed, were used. The eggs 
of Caloptenu8 spretu8 were fou nd in large numbers , and 
when the college grounds were graded, many of them 
were buried. The specimens in question were buried to 
a depth of about 10 inches, and remained in that condi·  
tion until the third week ill May, 1881, w hen some work · 
men, who were regrading the grounds, discovered them. 
As they looked quite fresh after their long burial, Mr. 
Graham concluded to try the experiment of hatching them 
out. He placed them under favorable conditions , and i n  
due time was re warned by the appearance o f  a n  act ive  
brood o f  young locusts, o f  which he forwarded samples 1 0  
me. 

When discovered in May, these eggs were surrounded by 
black earth. This earth was enveloped in closely packed 
clay, w hich, in turn , w as covered with . .  spalls, " mortar, 
and other building rubbish.  In 1 876, when the  g rading w as 
finished, a plank walk was laid alongside of the building 
and above the buried eggs. This walk had never been re· 
moved since t il at time until in May, 1881, when the eggs 
w ere foun d .  

In view of all the  facts in the case Mr.  Graham believes 
that the walk so shaded the  ground that the sun's influen ce 
did not penetrate very deeply into the earth at thk poi n t ,  
and also that the  pecul iar compositiom o f  the  earth sur
rounding the eggs, would keep them cool, moist, and in an 
almost air-tight place, all of wllich are conditions favorable 
fo'r preservation.  

However this may be, the fact that the eggs did remain 
in the ground ' unhatched for n early four  and a half years 
seemed undeniable, as also the further fact that the yOllng 
when hatched were as active and voracious as their remote 
parents had been . The question arises as to how much 
longer eggs so situated might have remained undeveloped 
and sound, and it opens up a m ost interesting field for ex
periment. 

It is not my purpose to niscuss here the general influence 
of temperature in accelerating or retardi ng animal develop· 
ment, nor the many curious cases of retarded development 
among insects that are totally independent of temperatnre. 
Semper, in h is recent worK on Animal Life, has an excellent 
chapter on the influence of temperature, especia l ly as tc the 
opt imum required for the favorable developmen t of different 
species. As a rule a risi ng t.emperature stimulates and ac· 
cel erates growth and development, and a falling temperature 
retards or torpifies, and this holds true with the  eggs of  
Ualoplenus 8pretu8, as I have shown i n  experimen ts recorded 
in my ninth report on the insects of Missouri, and in the 
first report of the Entomol ogical Commission. But there 
are many strange exceptions, as in the heat com a of tropi
cal animals, the summer dormancy of certa in  lepidopterou8 
larvle, and the retarded nevelopment of i ndiv iduals placed 
in the very same conditions under which others normally 
develop. There is, therefore, much mystery yet connected 
with the subject which offers a m ost invitin g  field for experi· 
ment, not only as to the other influences affecting retarda
tion,  bllt as to the length of time deve!opmen t, as un der the 
influence of  continued cold, can be kept latent w ithout loss 
of  vi tal ity. The case here recoJ'ded is comequen tly most 
in teresting, for it i s  evident that the eggs were not blt·jed 
deep enough to be entirely free from the changes in  t l Ie  
temperature of the earth at differen t seasons . 

Washi ngton, D. C. ,  August 1, 188 1 .  
... � . .  -

The princi pIe u pon w hich the process depends is this, that 
a superficial tan n ing of the gelat in ,  in the gelatin-glyceri n 
pad, makes the surface, w herever tanned or rendered insol u. 
ble, capable of taking fatty i!lks, while the rest of the sur· 
face rej f�cts it. In practice then it is only necessary to haye 
a perfectly level hectographi c  pad, to w rite the copy with 
ordinary n utgall ink, to which a little extra tannin alld 
extract of logwood has been added, and to transfer the writ· 
ing in the ordinary manner upon the hectographic surface. 
Wherever the writing appears, the surface becomes tanned, 
and on now apply ing a roller wi th prin ter's ink, the written 
characters alone take tile latter. The pad is to be inked 
after each impression. It i� said that 300 to 4()0 sharp copies 
can be made upon dry paper. The only material n ecessary , 
be3ides the hect.ograph , is a slab, or zinc plate,  for spreading 
out the  p rin ter's ink , a small printer's roller with handle, 
and a roll of wood 01' paper or rubber for pressing tile paper 
against the pad. 

rocket at a square's distance does just before it explodes. Spiders Obstruct the Telegraph. 

There was to me a sense of retardation in its movement, just One of the chief hinderances to telegra'phing in Japan is 

. ,  . . . 
as there is in a case of a rocket ; but this  w as probauly only the grou nding of the current hy spider l ines. The trees bor
apparent, because it looked so much l ike a brig-ht rocket nering the highways swarm with spiders . whieh spin their 
ready to explode, and because, in fact, I was expecting to webs everywhere between the earth, wi res, posts, insulators, 

A Naphtha Locomotive. see it explode every i n stant. Its direction was toward the and trees. When the spider webs are covered with heavy D uring the month of June a number of experiments on north-west, toward w hich it crept as a fiery serpent, dis· dews they become good conductors aud run the messages to the consnmption of naphtha were made on tile Tamboff appearing some 10° above the horizon .  I use the word earth. The only way to remove the difficulty is by employ. Saratoff l i n e  hy the engin eer, M. Poretsky. The  following I ' crept '  because i ts movement was in no sense the darting ing men to sweep the wires w ith brnshes of bamboo ; but as points were estahl ished : ( 1 . ) Steam was got up from eold motion of the ordinary meteor, but a deliberate, majestic I t ile spiders are more n umerous lIud PElrsistent  than the brush water to a pressure of 100 l h. on the square inch in t w o  course, giv ing one a great sense of the  power with which it users the difficul ty remains always a Slll'ious one. 
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THE MANUFACTURE OF SEWIN@ MACHINES. 
� ot tbe least prominent among those American manufac

tures which have made tbe reputation of our mechanics and 
inventors so well known throughout the world is that of tbe 
sewing machine. Not only was it here tbat tbe invention 
had its birthplace, but througb all tbe succeeding years we 
have been adding improvements to enlarge the variety and 
perfect the quality of its work, to make it run more easily 
and more rapidly , and to lessen its cost while increasing its 
d nrability. Tbm it is that, beside supplying our home de
mands w itb a greater variety of mach ines for especial uses 
than are known in any otber market, we have not only 
furnished the models from which most of the European 
manufacturers now work, but we have, from the commel l ce
ment of t he business to the present time, steadily been large 
,exporters of sewing machines and sewing machine parts. 

In the illustrations on the first page of this paper we pre
sen t views of the leading operations in their manufacture, as 
conducted by tbe Davis Sewing Machine Company, of 
Watertown, N. Y. This machine differs from most others 
in being what is known as a "  vertical feed, " that is, while the 
feed motion in other machines is commonly communicated 
by a horizontal under feed with a complicated movement, 
in this machine the work rests upon the perfectly smooth 
surface of the bed -plate except as it is moved forward by the 
stepping of the vertical feed in connection with each up-and
down movement of  the needle. The company own the patent 
on this principle, and claim for i t  decidf'd advantages over 
the under feed m otion, as, in tbe latter, the feed moving 
while t he pressel' foot is upon the goods, the under-ply will 
be carried forward faster than the other, the tendency being 
to cause a " gather " in the lower piece, so that it will yield 
more readily to the upper in any strain upon the garment, 
and thus prevent the mak ing of a perfectly strong and elastic 
seam. In this vertical feed the presser foot is raised from 
the fabric when t be feed takes place, so as to present no re
sistance to seams or ridges ; the needle is in the fabric when 
the feed moves, and so helps carry the work along firmly and 
make the stitches of u niform length, and it is claimed that 
the machine is capable of sew ing el astic goods, making 
a smooth and flexible seam with stitch alike on both sidffi, and 
also that it  will sew any number of t hicknesses without bast
ing, working as wel� on tbe heaviest as on the l ightest fab
rics. 

To one ordinarily conversant with the mechanical details 
of the sewing m achine the view of the new No. 1 D:wis ma
chi ne,  as shown by our artist, will be easily understood, and 
the motion of the vertical feed with the needle bar read iIy 
comprehended, as may also be said in regard to tlJe tension 
wheel and check spring on the upper thread, tld  tension on 
the lower thread being regulated in a simple way by a pad 
spring on the under side of the bobbin in the shuttle beneath 
the bed-plate. 

Of the manufacturing details in the construction of the 
machine, we give a view of one of the large machine rooms, 
where lathe work, milling, grinding, drilling, and many 
other oper&.tions are conducted, to give an exact fit and 
proper fin i sh in all the working parts of  the machine. The 
division of labor, for the attainment o f  the greatest possible 
excellence in the minutest detail, is the leading idea in the 
conduct of this part of the work, the different pieces being 
interchangeable, and all being inspected, tested,  and gauged 
before finally passed. Many of the pieces subjected to most 
wear in  the operation of the machine have hardened steel 
parts, and although there are fewer pieces in this mach ine 
than in many otllCrs, the working parts being mostly in the 
head of the machine,  the design is to make it strong and. 
durable as well as simple. 

The putting on of the hard, pol ished black surface, shown 
in the representation of the japanning, is a department by 
itself. The japan i s  put on with a brush, in successive 
coats, the pieces being baked from ten to fifteen hours after 
each coat in an oven kept at a temperature of from 3500 to 
380· Fah. After this process the pieces to be ornamented 
go to another department, where a wide variety of  decora
tions are put on them, either in painting, bronzing, gold 
leaf, or by the now very popular decalcomanie or transfer 
process. Great improvements have been made in this 
branch of the busi ness within a few years past, so that the 
most t asteful ornamentation now costs but a fraction of 
what was formerly paid for the most ordinary work. 

In the " assembling " of the machines, all of the work 
which has preceded is, to some extent, looked over and test
ed, except that connected w ith the setting up of the tables 
on their stands. In connection with the assembling is what 
is callerl the " jacking, " that is, the machines, as put 
tog8ther, are, at different times during tbis part of the work, 
placed upon jacks, or frames driven at a high speed, and 
run for a sufficient time to enable the inspector to see that 
all the parts are properly adjusted. After thi s  each machine 
is threaded and actually tested on a sample of work, and a 
machine coming direct from the hands of the manufacturers 
is always found with such sample under the presser foot. 

In the m ultitude of sew ing machines which have been 
placed upon the market it would be invidIOUS to attempt 
any comparison here, covering so large a field. The Davis 
Company cl ai m that their machine is better adapted to a 
wider range of wo;-k than are the under-feed machines, and 
the attach ments they have cover devices for nearly every
thing yet done on a machine, from ganging and hemming 
to ruffling, tucking, and fancy embroidery. The company 
also point with considerable pride to the fact that they 

J citutifit �mtritan. 
obtained the only first award o f  merit at the recent Exhibi
t ions at Sydney and Melbourne, Australia, where several 
leading machines were represented. 

At the most recent of the International Exhibitions, that 
held at Melbourne, Australia, the Davis machine last spring 
took the first award ; the representatives of seven other 
machines appealed from this decision, and experts were then 
appointed to make a special examination, wh ich resulted not 
only in confirming the aw ard, but brought out the following 
repo rt from the jury : 

" The competition in sewing machines proved very keen, 
and great interest was evinced both by the representatives 
of the makers and the public in the resnlt o f  the trials. The 
machines were removed from the stand, and were submitted 
privately to the jury, and their various  qual ifications 
explained by skilled operators. The jury then retained posses
sion of them for some time, and at their leisure examined 
the workmanship and material, testing the latter for hardness 
by use of  a file. 

" Among domestic machines the highest place was awarded 
to a machine comparatively new in the Melbourne market, 
though by no means untried elsewhere, and known as the 
Davis vertical feed sewing machine. In this machine the 
shaft, pulley, and flywheel occupy the same position rela
tively to the other parts as in the wel l -known Singer form, 
and the vertical motion of the needle bar is produced by the 
usual crank pin moving in a heart-shaped cam ; here, how
ever, the resemblance ends, and the mechanism is of a most 
novel and curious kind. The shuttle, which moves in a 
curved path, is operated by a system of jointed levers pro
ceeding from a small eccentric placed on the shaft immedi
ately behind the driving pulley, thus dispensi ng with the 
miter wheels and verti cal shaft hitberto so general . The 
feed apparatus is entirely removed from the usual position 
beneath the table of the machine, aud is attached to the hearl .  
I t  consists mainly o f  a vertical bar placed close t o  the presser 
foot, and which receives suitable vertical and horizontal 
motion from mechanism contained in the head of the 
machine .  We find the other points entirely novel : 

" First. The presser foot, instead of being continuously 
urged downward upon the work, is l i fted slightly at the 
instant that the forward motion takes place. 

" Second. The feeding is  accompl ished while the needle 
is in its lowest position, and the needle partakes of the 
forward motion of the feed bar, pinning the two nlies 
together and causing both to advance equally. 

" The machine is also provided with a very complete series 
of adjustments for counteracting the effect of wear, and an 
improved automatic bobbin winder, and in all its detai l s  is 
carefully and judiciously worked out. 

" Owing apparently to its peculiar feed motion the Davis 
machine possesses an aston ishing power of passing over 
seams and other irregularities, and accomplishes w ith the 
greatest ease a remarkably w ide range of work. 

" It is also provided with a very ingenious and novel set 
of attachments adapted to work in unison with the new feed 
motion, and enabling very complicated operations to be per
formed with facility , and in many cases dispensing altogether 
with the necessity of guiding the work by hand. It was at 
first supposed by the jury that this excellent performance 
was in some measure due to the special skill of the operator. 
This view was, however, entirely negatived by the fact that 
a change of operators in no way impaired the result. 

" The Davis machine is made for either foot or hand 
power, and performed equally well in each case. To it the 
jury awards the first order of merit as being prominent for 
simplicity, convenience, efficiency, and rapid ity, both as a 
treadle and hand machine. "  

A good idea of the extent  of the works of the Davis 
Sewing Machine Company is afforded by the illustrations on 
the first page, although it should be stated that most of the 
castings and all of the cabinet work are made outside by 
contract, leaving all of the facilities of the establishment 
for employment on that which is more directly machine 
work. The company was established in 1868, and from a 
small beginning then, the business has steadily grown,  new 
buildings being erected and additional hands and machinery 
employed as called for by the growing demand. The works 
have not been stopped since their commencement, but their 
production has largely increased each year, even through 
the times of severest commercial depression . 

The Company are represented by agencies in the princi
pal American cities, and in Switzerland, Russia. and Aus
tralia. 

Gas "" om C astor Oil. 
At the gas works of Jpypore, India, illuminating gas is 

made chiefly from castor oil, poppy, til, or rape seed being 
used when the supply of castor beans is  short. One maund 
(82 pounds) of castor oil  produces about 750 cubic feet of 
26% candle gas, or 1 , 000 cubic feet of 18% candle gas. The 
process of extracting the oil for carbonizing is as follows : 
First, the castor seed is passed through the crusher, when 
the shells only are broken off. The shells are than picked 
out by hand, and the seed is again introduced into the 
crusher, where it is ground to a paste. It is then passed 
into the heating pan, and, after being well heated, it is 
packed into horsehair bags and filled up hot into the press 
immediately. After about twenty minutes' pressing , the 
exuding oil beiug meanwhile collected, the cake is removed 
and ground over agam. It is subsequently heated and 
pressed a second time until about 33 or 40 per cent of oil i s  
obtained from the seed. The labor of preparing and pres&-

ing the castor seed costs two shill ings (about fifty cents) per 
maund of oil. The total cost of the oil is somewhat over $5 
per maund. 

For generating gas, the oil is used as it comes from the 
press. Formerly, at other places, when the oil·bearing 
seeds were carbonized for gas without previous treatment as 
above described, the product was overloaded with carbonic 
acid from the woody part of the seeds, and correspon dingly 
heavy cost for purification was incurred. 

For out of town consumers the Jeypore .gas works supply 
gas compressed to about three atmospheres by means of a 
pnmp driven by a bullock. The compressed gas is then 
delivered in a wrought-iron receiver to the point of con
sumption , where it is either transferred into fixed receivers 
and burnt by the aid of suitable regulators, or is delivered 
into small portable or service gasholders, and  burnt in the 
usual way. A ghat, or landing-stage, two miles distant, is 
thus suppl ied with 400 cubi c feet of gas every day, which is 
consumed by 30 jets, p.ach burning 1% cubie feet per hour 
for nine  hours. There have not been any accidents from 
the distribution of gas in the portable reservoirs or other: 
wise. As railroad carriages are also snpp l ied with com
pressed gas, it i s  evident that the introd uction of this branch 
of service has w idely extended the utility of the establish
ment. Another peculiarity of the Jeypore undertaki ng is 

the necessity that exists for the manager to unite the attri
butes of a farmer to his othw acquirements, for the purpose 
of securing a constant and Clieap supply of Taw material for 
gas making. Last year, the manager, Mr. Tellery, personally 
superintended the sowing of 300 acres w ith the castor plaut 
(Ricinus vulgaris). 

RECENT INVENTIONS. 

An improvement in the class of scrapers having wooden 
sides and a body constructed of steel or oth er thin metal, has 
been patented by Mr. Win i am Haslup, of Sidney ,  O. The 
features of improvement and novelty are the means for con
necting the sides an d body both at the bottom and back of 
the scraper and the devices for attaching the bail. 

An improved pocket knife has been patented by Mr. 
August Rischow, of El izabeth, N. J. The object of this 
invcntion is  to prevent tbe blades of pocket knives from 
being raised accidentally and from folding or collapsing 
while the knife is being used. The in vention consist s  in a 
handle with longitudinal slots, in which bars fit, which are 
pivot ed to the lower ends of the knife blades, w hich sl ide 
between su i table guides in  the handle, and are provided w ith 
suitable packing. 

Mr. Alexander Watson. of East Pepperell, Mass" has 
patented a combined coal hod and sieve, by the use of wh ich 
partially burned coals may be cleared of ashes without rais
ing dnst. 

An improvement in sash fasteners, patented by Mr. Stephen 
P. Rush, of Tyrone , Pa. , consists in the peculiar arrange
lIIent of parts whereby the lower sash is locked when down 
and the upper sash locked when raised by the movement 
up and down of the sashes ; or either Eash may be locked in 
a partially rai sed or l owered position. 

An improved metbod of preparing and weld ing pipe sec
tions has been patented by Mr. Henry V. Hartz, of Cleve
land, O.  This invention relates to  a novel method of pre
paring and welding together sections of metal pipe or tubing. 
It is designed more particularly for welding short sections 
on to ol d boiler tubes, so as to g ive them sufficient l ength to 
permit them to be again reset in the same tube sheets, the 
old tubes being too short to be reset without lengthening. 
The ordi nary method of resetting olel tubes is to mill down 
or hammer one end of a section of tube to  an entering bevel 
or male end, and expand by hammering or m illing the end 
of the other section to a taperi ng 01' female  end adapted to 
receive the mu�e end, after which they are j oined and weld ed 
together by h and. The difficulty attending this plan is that 
much labor is required to prepare the ends, and the time 
required to turn and weld the sections on all  sides is such 
that the heat decreases at the end of tile operation, so as to 
fai l  to secure the most perfect uniting of the parts, and both 
skilled workmen and hand labor are rpquired for the work. 
The invention referred to consists in simultaneously cutting 
off and scarfing or beveling the male or entering end by rolling 
a bevel chann el aronnd the tnbe on a man d rel, and con tinu
ing this roll ing action until the section is severed , and at the 
same time holding down the metal on each side of the bevel 
channel to prevent enlargement of the cut ends ; then in a 
second operation cutting and expanding the female end sim
ultaneously by rolling a bevel chan nel around the tube on a 
mandrel, and continuing this rolling action until the section 
is severed, and at the same time allowing the m etal on  each 
side of the bevel cut to spread or move freely, to permit  the 
cut ends to be expanded, by the mashing action of the roll, 
to a d iameter large enough to receive the male end. 

Anchors, as usually made, have two rigid flukes project
ing in opposite direct ions from one end of tbe shan k ,  an eye 
or ring at the other end, for connection of the chain,  and a 
stock passing through the shank at the end where the chain 
is connected. Such anchors hold by either fluke, and, as 
will be readily understood, the fluke end will be lowest in 
the hottom while holding, the other end of the shank remain
ing  above or being in the bottom hut a short distance. Mr. 
John J. Monle, of Fishkill -on-the -Hudson, N. Y. , has pa
tented an improvemen t, the object of which is, first, to cause 
the anchor to sink throughout the whole length of the shank 
and to give a hold on the bottom at both ends of the shank; 
second, to prevent the chain from fouling on the stock. 
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A NEW TOOL. The Faure Hattery. I cles of furniture. The invention consists of a cnshion made I 

Some personal feeling must exist i n  the minds of the of two or more small elastic parallel rol l s  connected along The engraving shows an improved tool which can be used 
either as a monkey wrench or bench vise. The wrench con
sists of a square bar, having upon one end a fixed jaw, and 
upon the other end an arm havi ng a screw-tbreaded opening 
w hich receives the screw for moving the adjustable jaw 

pl aced on the ilquare bar. The wrench is capable of being 
used like any ordinary wrench, and when it is desired to 
employ it as a vise it is held in a bed plate, arranged to 
damp the bar of thl' wrench both lengthwise and sidewise. 

French writers on electricity against M. Faure, judging their adjacent sides, wbereby the elastic material forming 
from the way in which they compare his secondary battery the stuffing is kept from being displ aced and becoming 
w i th M. Plante's. Any one who chooses to test tbe Faure packed. 
cell and the Plante cell cannot fail to be convinced that the -----------.. ��, .. �---------

This in ventioil wil l be found very useful to those requir

ing a wrench and vise occasionally , 
and by mechanics who are frequent

ly using both tools. 
Further information may be ob

tained by addressing Mr. William 
H. Love, Love's S tat.ion, Miss. 

--- --. • ..  _---

A Good Day'" Work on a Ran
road. 

Tbe work of cbanging the gauge 
of th e Cbicago, St. Louis, and New 
Orleans Railroad, between Cairo 
and New Orleans,  was begun at 4 

o'clock of tbe m orning of July 29. 
Tbe work was finished and t rain8 
were runn ing at 3 o'clock in tbe 
afternoon of tbe same day. 'rbe 
work consisted in sbi rting the west 
rail 3Yz incbes, making thc gauge 

former is decidedly the better one . Sentiment, passion, and 
prejudice enter so largely into wbat ough t  to be the calm 
reason of the French people that one is compelled to receive 
their conclusions regardin g anything with some neutralizing 
substance-an acid or an alkali, as the caE;e may require. 

LOVE'S COMBINED WRENCH AND VISE. 

4 feet 8Yz i n ches . The length of road changed was 571 In the Faure case the declaration, of French electricians 
miles, exclusive of R id ings. About 2,500 experienced work- must eviden tly be accepted by minds otherwise constituted 
men were employed in gangs, each gang having charge of n ot simply with a grai n , but w ith an overwhelming dose of 
eight miles of t rack. The division from Cairo to Milan, 84 salt . Prof. J. A. Fleming, of the University College, Mau
miles, was changed by 8 : 50 A. M. The division from Cnn chester, England, says candidly that " the enormous superi 
ton to New Orleans, 206 mi les, was completed at 9 :  20 A.M. ority of M. Faure 's cell over the old form of Plante's cell is 
The work was in charge o f  Col. L. P. Brien , and was ac- evident at once on experimenting with it. " And, by the 

compl ished wi thout mishap or d elay. w ay, Prof. Fleming is justly ent itled to the credit of devis-
------_ ...... 'H.� ....... _- ing the fol lowing admirable method of showing large ass em-

AN IMPROVEMENT IN IRON FENCES. olies tbe action of tbe Faure battery, about the end of last 
The impro veme n t  in iron fences, shown in the annexed : June, before he had tbe opportuni ty of looking over M .  

engraving, has  recen t.ly been patented b y  Mr. Samuel Heaton , Faure's patent papers. His own words are given with one  
of  Cedar Rapids, Iowa. It is noteworthy principally on bracketed qualifying clause : Sheets of lead were bent up 
account of its simplicity and cheapness. 'rhe post has but into the form of shallow trays one foot square and one incb 
one aperture, and that is made so near the lower end as to deep ;  in each of these was placed a layer of red lead, then 
have no effect on the strength of the post, Dn d  the braces a layer of fiannel, then a layer of red lead, and, lastly, 
and rods or wires are fastened by a very simple and effec- another lead plate. These trays, to the number of six, were 
tive means. tben piled one above the other after being filled w ith dilute 

The post consists of a piece of fiat bar iron, having an acid. The cells, being connected in series, were polarized 
oblong hole punched in i t near the lower end. The brace by a ten cell battery of Grove's eells, and after twenty min

.B 

HEATON'S IMPROVED FENCE. 

utes charging had taken up [or rather had induced condi
t ions of remanifesting] a very large quantity of electricity . 
At a short lecture during the evening the charged Faure 
battery was connected w ith a Gramme machine and drove 
it round with considerable velocity for some minutes. 
After thus employing part of the charge the remainder was 
used for heating several  in ches of platinum wire, and for 
driving for a few .  seconds a simple form of mag neto·electric 
engines. These experiments amply confirmed tbose present 
of the practical character of M. Faure's in vention . 

.. � .  � .. 
MISCELLANEOUS INVENTIONS. 

An im proved swimming apparatus has been patented by 
Mr. Will iam Beeson, of Dillon, Montana  Ter. This inven
tion relates to a novel construction of swimming apparatus, 
and it is in the nature of a detachable suit provided witb 
pockets or receptacles for the body and limbs, and having 
between the pockets for the limbs a web portion, which acts 
like wings or fins, which, from the movement of the legs and 
arms, cffect a propulsion through the water. 

An improved pil low or bolster has been patented by Mr. 
I William T. Doremus, of New York c ity . The object of . this invention is to prevent the stuffing of pil lows and bolo 
sters from being crowded out of place by pressure applied to 
parts of the p illows or bolsters. The invention consists of a 
pillow or bolster made with an inner cover filled with stuff

ing, and an outer cover having a layer of stuffing interposed 
between it and the said inner cover , whereby the stuffing 
will be kept in place when under pressure. 

An improved switch for butchers' tracks bas been paten ted 
by Mr. Charles Cole, of West Newton, Mass. This invention 
relates to an  overhead track on which runs t rucks provided 
with hangers, upon whicll heavy art icles ean be suspended 
beneath the track and readily moved from place to place ; 
and i ts objects are to provide a conven ient way to connect 
the main track with tbe  branches which extend to different 
parts of tbe room or inclosure, and to provide a con venient i 
method of shifting such connect ing main  track from con i 
ne�tion with one branch to con n ection with another. 

A HANDY TOOL. 

Slot�ed head machine  sc!'<,ws, which leave the work flush 
by sinki ng the heads, are much used in machinery and tool 
con Rtruction , and sometimes are of so large diameter and 
such length o f  threaded portion as to present considerable 

resistance when nearly seated. The 
use of a wrench on the blade of the 
screw driver to give add itional 
leverage is a coarse and makesbift 
method of overcoming the resist
ance, and, in many instances, is in
c. mvenient, as the crowded position 
of the screw makes it d ifficult to get 
tbe necessary h alf or quarter turn. 

The object of the improvement 
shown in the engraving is to ob
viate these difficulties and provide a 
handy and useful implrment, which 
will not only take the place of tbe 
screw driver and wrench,  but will 
serve as a substi tute for the cum-
bersome and heavy ratchet wrench. 
It has all the advantages of a ratchet 
wrench in making short movements, 

and all the uses of the scre w  driver in driving the screw in 
the ordinary manner by means of the usual style of handle. 

It is really a screw driver handle , with fixed steel wcket, 
tu receive the shanks of the screw driver blades, or of socket 
wrenches, as desired. On the socket is a sleeve that turns 
freely and covers a ratchet, or rather a square-toothed 
pinion, secured rigidly to the steel s0cket. There is pivoted 
to the sleeve a steel lever, which, when not in use, shuts 
into a rpeess in the wooden handle, and wben thus shut the 
entire implement is only an ordinary screw driver, neither 
the ratchet nor the pivoted lever taking any part in its 
action . When used thus, as an ordinary screw driver, it 
merely drives the screw until the resistance becomes too 
great, when the lever, in connection with the ratchet , is 
brought into action. For this purpose tbe le ver is allowed 
to sw ing out of the handle, and as it assumes a horizontal 
position its pivoted end, as a tooth, engages with the toothed 
ratchet inside t.he sleeve, and gives means for a leverage cor
responding wi th the length of the arm , which may be nearly 

SCREW DRIVER WITH LEVER ATTACHMENT. 

consists of a curved piece of round bar iron, bent into 
approximately triangular shape, having its ends at the open 
angle, bent outward to receive the link which binds the ends 
to the post. The brace is attached by slipping the link over 
its free ends, and then passing the post th rough the l ink 
between the ends of the brace. The lower part of the brace 
is secured to the post by a iink, previously placed upon it, 
which passes through the slot in the post and receives a key 
or wedge upon the opposite side. 

An improvement in shipping cases has been patented by that of the screw driver handle. A very slight movement 
Mr. Charles R. Peaslee , of Louisvil le, Ky. This invention of the lever serves to disengage it from one tooth and engage 

is an improvement in the class of shipping cases for large with the next, or with any other, the gradations depending 
oil cans, in which interior grooves are provided for reception on the number of teeth in the ratcbet. A movement of one 
of tbe gudgeons or pi vots of tbe can for the purpose of  pro- eighth of an incb , demanding eight teeth, is general ly suffi
tecting tbem while the can is being shi pped . cient for the most cramped position. But a larger number 

Tbe wires or rods forming the bars of the fen ce are 
secured by loops or staples which embrace the post and are 
bent around the wire . 

The advan tages of a post of this description will be readily 
understood without further description. 

Mr. James H. Frencb , of Willimantic, Conn . ,  has patented of teeth in the ratchet, and a consequent shorter move
an improved package for fire kindlers which will prevent ment of the lever, may be had if necessary, or, if cir
the evaporation of the turpentine and other volatile sub- cnmstances warrant, the lever m ay be swung so as to get 
stances contained in the kin dlers. one-quarter or one·half, even, of the circle. 

An improved cushion has been paten ted by Mr. Willi am Mr. L. E. Rhodes, the inventor, is a practical mechanic, 
T. Doremus, of New York city. Tbe object of this inven- in the employment of the celebrated Pratt & Whitney Com
tion is to prevent the displacemtmt and the packing of the pany , Hartford , Connecticut. The implement has had 
stuffing in cushions for beds, lounges, chairs, and other arti- i sufficient trial and use to establish its value in the shop. 
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A New Safety Lamp. I skull, absence of dorsal stripe, and other particulars, it I menhaden, some 125 mi les off Absecom Light. When this  

Mr. Fleuss, the inventor of  �be diving helmet known by �'e�em?les the domestic �Iorse. This newly recorded �nimal l tu�tle was fir.st sighted it was fast asleep on the surface, 
his  name, and by means of winch a man can take oxygen IS mdlgenous to tbe plams and deserts of Central ASia, and I eVIden tly taklllg a sun bath. 
enough with him to remain under water more than au hour, has not hitherto fallen under tbe dominion of man. After surrounding it with a " purse n net, a second and 
has recently devised a new safety lamp based on the same • , • •  ., third net had to be used before the powerful reptile was 
IJrinciple. It is about twelve inches in height, and is com- EARTH STARS. securely entangled, so rapidly did he tear the nets asunder 
posed of a stand,  oxygen chamber, spirit tank, and cover. Among the curious and interesting things that one fond w ith his powerful fore and hind flippers. A crane was 
The oxygen chamber is spherical in shape, and is made of of rambling over the sand dunes of Coney Island will meet rigged on the deck of the steamer, by which means the  
stroug copper. I t  contains oxygen pumped in at  a pressure with arc the earth stars. turtle was carefully landed on the deck and brought to New 
of 260 pounds, and its outlet is a smal l pipe, furnisbed witb Nothing can be more puzzling to one unacquainted with York city to be sold-two amateur sho wmen of the market 
an escape valve and regulator, opening close to the wick. such matters than to find a star-like plate lying flat on the being the purchasers at $250, though Mr. Starr, of Bun
Above the sphere is a little square tank containing methyl- sand, or with its points curved, as in Fig. 1, and bearing on ' nell 's  Museum, shortly afterward offered $300 for it. Under 
ated spirits for burning in the lamp, and upon it is closely its center a more or less globular body. At first SIght we ! a canvas on  the Fulton Market slip  it reposes on a platform, 
screwed a socket holding the wick. Close to the wick is a wbere it is " boun t ifu l ly fed on water melon rinds and but-Fig. 1. Fig 2 fi I "  h t h i n  iron rod, upon which is fastened ,  in the usual man ner, . , ter- s I, as t e showmen state, 
a piece of  lime. When the wick is lighted a stream of oxy- Tbis cqrious and very interesting animal is well worth 
gen is turned upon it from the little pipe by means of the seeing, as tbis one is the first living specimen that has been 

regulator and valve, and the flame is blown upon the block brought to New York since the one was captured off Long 
of lime, the light produced being of the most intense Island Sound, September 7, 1826. The one at the market 
kind. will weigh in the neighborhood of 2, 000 lb . , and measures 

Over the lighted wick, the  oxygen blowpipe, and the rod of . over 7 feet in length, is 43 inches broad, 3 feet thick, and 
l ime a strong copper casing is screwed down, and the light i the flippers are 47 inches in length , which , without doubt, 
is thro w n  through a bullseye in the side of this cover. The ranks i t  as the largest l iving turtle ever brought to the Ful-
casing is dome-shaped , and is made with a double skin, the tou or Washington market. 
lDtervemng space heing filled with water. On the lower At the Berlin Fisheries Exhibition the United States Fish 
part of it is an outlet valve, by mean� of which the products Commission exhibited in the collection of American turtles 
of combustion are permitted to escape into the water between EARTH STARS. one of the finest specimens of the leathery turtle ever cap· 
the skins of the case, and to fi nd their way through it into tured on our coast, and which was acknowledged to put 
the outer atmosphere, an escape valve on the top of the cover would take i t to be almost anything else than a plant, yet it Yankee-land ahpad on the turtle question. 
bei ng tbe ultimate means of egress. The lamp is  said to is a plaut, and a very interesting one, belonging to the vast In color t.he skin or the shell of the leathery turtle is of a 
have borne all tests with most satisfactory results. It heats class of fungi. Most persons are quite familiar wi th its deep blue-black, and shin ing, reminding one of polished 
little, and is easily managed. near relatives, the puffballs, which at first are round masses leather or black vulcanized rubber. About the throat are 

• ' . .  .. of a white puffy substance, and later a globular membrane numerous mottlings of light blue spots. In place of the 
filled with blackish dust, which passes out on the slightest usual shield of  horny plates that are to be found on all tur-

Deep-sea Soundings. t h '  k I'k ff E h ff f h' d . d ouc lD smo e- I e pu s. ac pu 0 t IS ust IS rna e t Ies, this  variety is covered with in numerable small  plates 
Captain George J. Belknap, commandi l lg the United up of millions of minute spores, which serve to multiply the about the size of a ten-cent piece, w hich are situated under 

States steamer Ala&ka, reports to the Navy De partment, p lant, and serve the place of seeds, the leathery skin.  
under date Callao Bay, JUly 6, 1881.  He gives detailed The starry puffball in its early stage would readily escape The upper shell, as w ill be seen by the illustration, is of 
results of soundings in a run of 112 miles directly off sh 0re. notice or be taken for a sm all common puffball, and,  like a peculiar form, being composed of nine keel-like longitu
At a di stance of 102 miles he found a depth of 3 , 368 that, is attached to the earth. Unlike the common one, our dinal ridges. The central and most prominent one, situated 
fathoms, or nearly four statute miles, the deepest water yet starry puffball has a thick papery or leathery outer skin , on the top of the back, is the highest. These dorsal ridges 
found in the South Pacific, or in the eastern margins of which , at the proper stage of development, bnrsts i n  11 some- are all more or less scalloped, and are of a dirty bluish white. 
both the North and South Pacific. Hoping to find a still what regular manner and exposes the puffball port ion , the The front and hind flippers of this turtle are very stout and 
cleeper depression of the ocean bed he stood ten miles fur- . star-like envelope remaining attached. We sometimes see powerful and destitute of nails ; in general form they are 
ther to the westward, but only found 3, 168 fathoms. In both oranges peeled for table decoration in a manner that reminds fin·iike and capable of driving the an imal through the water 
casts the specimen cylinder brought up clay and greenish one of the earth stars. with great speed and force. The inside of the throat is 
sand, and the bottom temperature of the deepest was about The outer skiu bursts witb such force as to throw the lined with sharply tipped spines which point inwards, so 
34" Fah. • , • •  ., plant several inches away from the place where it grew ; that whatever enters has of necessity to be swallowed. The 

hence it i s  rarely that they are found attached to the earth stout neck supports a large and massive head with strong and 
Grasshoppers In Turkey. where they grew. powerful jaws, the upper one being provided with notches, 

Turkey, it appears, is overrun with grasshoppers, and the The central puffball gives off clouds of spores in the same into which the sharp hook or beak of the lower j :nv fits. 
government has been compelled 
measures to o vercome the 
plagup. A particularly vu-· 
racions species has appeared 
in the Bodiru m District 
(Smyrna), and the whole po
pulation is employed to com-
hat the insects. At Angora 
all business was suspended 
for three days by order of the 
Governor-General, and all the 
i nbahi tants were ordered to 
march out into the fi elds to 

dest roy the grasshoppers. 
Every .inhabitant was com
pelled to deliver twenty oka 
(about fifty-six pounds) of 
dead grasshoppers to the offi
cials. The swarms are said 
to emanate principally from 
Persia. . . .  
Remarkable S,varms of 

Dragon Flies. 

In some parts vf Germany 
dragon flies have been un
usually numerous. At Ka
menz, during the last days of 
May, enormous swarms of 
them, here and there in dense 
masses, and extending from 
five to  ten miles in breadth . 
passed over the valley. The  
first swarm arrived about 

to employ ext.raordinary manner as i t s  larger relative. This portion sometimes �its This turtle is undoubtc.'d ly an inhabitant of tropical waters, 
and is probably brought t o  
o u r  wal ers b y  the action of  
the Gulf Stream and other 
ocean currents. 

The immen �c " ize and 
weight o f  tllis turtle  would 
render it a p rize indeed 1 0  
any lone and poorly paid fish · 
erman wha m igh t  run across 
a specimen once in a while ,  
were it not  that the  tle"h i s  
poisonous when eaten and 
p roduces severe sick n ess. 

The food of the leathery tur· 
tie consists of the larger and 
coarser varieties of marine  
plan ts, such as the gulf weed 
aod laminarias. The shell s  
of these turtles have often 
been used for small boats, as 
well as drinking troughs for 
domestic animals and bath
tubs for children. 

The habit of t h e  leathery 
turtle is m uch the same as 
that of the green t u rtle, log
ger-head, and hawk's-bill  tur· 
tIes. 'When sleeping or rest
ing it  floats on the surface. 
W hen feeding it is capable 
of remaining under wat cr  a 

long t ime before r i s i n g  to the 
surface for a fresh supply of 

noon on May 30 ; i ts passage air. 
occupied two hours, In the A large specimen , wbich 
evening a second swarm came LEATHERY TURTLE.-Sphargt:, coriacelt was captured in M<lssachu-
from tbe direction of  Weiss· set ts  Bay, in 1 824, when 
wasser. The third swarm arrived on the morning of the : di rectly upon the center of its starry shield, as in Fig. 2, or ' asleep and basking, was sold for $200 to the New England 
31st.  Swarms of this description have not bpen ohserved is raised above it upon one or more short stems. The genus I Museum. 
since June, 1825. At D re�den the strange phenomenon was is n amed Geaste1', which means earth star. There are eleven I The largest ,pecimen ever exh ibited in lhil'  country w as 

also observed. species in Great Britain , and only about six recorded for th is  one that measured over 1 0  feet ; this was l ost at the burning 
• , • , .. cou ntry. During the hot, dry weather the earth star cIo

.
ses I of Barnum's (old) Museum. This oll e was captu

. 

red off 
Supposed New Species of Horse. up, as sho wn in Fig. 2, but after a rainfall 01' d uring a Sandy Hook, i n  1 8 1 (i ,  which, including s tuffing, setting-up ,  

M. Poliakoff, t he d istinguished Russian naturalist, has heavy fall of  dew the star slowly expands, and  assumes the etc ,  co�t Pealt' , the founder of  the  Americnn }fuseum, 
examined a horse presented by Colonel Prejvalsky to the St. posit ion shown in Fig. 1. 

. 
afterwards Barnum'S, $400. The fi rst recorded specimen 

Petersburg Academy, and decides it to bfl a I lew species, I .---- - --� • I .. . ----- taken on our coast was in 1 81 1 .  From 181 1 to pres-
which he has n amed Equus Prej walskii. It appears that the i A THREE HUNDRED DOLLAR TURTLE. eDt  date, some thirty speci mens have been caught , most of 
new representati ve of  the family of  undivided-hoofed mam- A magnificent living specimen of the so-called " leathelY them having been secured by the Smithsonian Institution, 
mals is in some respects intermediate between the domestic turtle, " also " lyre turtle, " and " trunk t ur tle ,"  and Spha1'{jis so tbat an animal of such uncertain occurrence mnst he con· 
horse and the wild ass, but it differs from the asinine genus co1'iacea of the naturalists, was captured last week by Capt. sidered very rare. The leathery turtle, like all other deep· 
in having four callosities, one on each leg, In the form of Hines, of the fishing steamer Humphrey. while cruising for sea turtles, never visits the shore except during the breeding 
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season to deposit its eggs. Ancient mythology iA respon�ible 
for the legend that Mercury first acquired the idea of the form 
of the lute or lyre from the general appearance of this turtle ; 
the ridges along the back being suggestive of the strings, 
and the broad hind feet representing the foot of the instru
ment. The French name for this turtle is luth (a lute). 

.. � . I  • 
NATURAL HISTORY NOTES. 

lnteresting Case of Commensalism.-Dr. Mobius, in his 
recent work o n  the fauna of the Mauritius Islands, gives a. 
descript ion  of two crabs of most extraordinftry habits. Both 
belong to the family polydectinrn, the species o f  which have 
their front claws armed with large teeth. LatreiIie, who 
first nftmed the crab PolydectM cllpulifer, remarked thftt a 
gummy substance was always to be found at the ends of the 
claws of  this species, and Dftna described the animal as hav
ing always something spongy in its bands. Dr. Mobius has 
discovered the remarkable fact that these tbings held in the 
two claws of the crab are in reality l iving sea-anemones. 
These anemones are attached to the immovable joint of each 
claw, while  tbe teeth of the movable joint of the claw are 
kept buried deep into the flesh of the sea-anemones, and 
thus hold tbem fast, although each anemone can easily be 
pulled away from its position w ith the forceps in speci mens 
preserved in spirits. The mouth of the sea-anemone is 
always turned away from the crab. The same curious com
bination exists i n  the C8se of another species of the same 
fa mily, but of a different genus, Melia tessellata, which also 
inhabits Mauritius. Professor Mobius gives the fol lowing 
account of the matter : " I  collected abou t  fifty male and 
female specimens of Meli(t tessellata ,. all of these held in  each 
claw an Actinia prehens(t. The recurved hooks of the inner 
margins of the claw joints of the crab are particularly well 
adapted to hold the  actinias fast. I never succeeded in drag
gIng the living actinias out without injuring them. If I left 
the fragments of them when pulled out lying in the ves8el in  
which the Melia was the crab collected them again in  h is  
clutch in a short time. If I cut  the actinias in pieces with 
the scissors I found them all a�ain in the claws of the crab 
after a few hours. It is very p robable that the actinias aid 
the crab in catching its prey by means of their thread ·like 
cells, and that the actinias, on the other hand, gftin by being 
carried from place to place by the crab, and are thus brought 
into contact with more animals which can serve as food to 
the lll than they would if stationary. This is a very interest
i ng case of commensalism. " 

A Locomotive Dicotyledon.-So far as has been generally 
known hitherto the power of voluntary locomotion of plants 
from place to place is confined to members of the lower 
orders of cryptogams, namely, algrn and fungi ; but an inter
esting CflSC of voluntary motion among dicotyledonous plants, 
in a species of Loranthus, has been discovered by Dr. G. 
Watt , of the Educational Department, Bengal Lower Prov
inces. It is only while the seed is germinating that the 
motion takes place, but the mode of traveling is very peculiar 
and quite different from that of any other known plant. The 
plant is a native of  Bengal, and like all other members of the 
genus is parasitical, growing upon a few evergreen trees, 
particularly upon so me species of Memecylon. The fruit, 
like that of its relative, t he mistletoe, and nearly all other 
members of the order, consists of a mass of very viscid pul p 
surrounding a single seed, and on separating from the paren t  
plant adheres t o  whatever it may chance to  fall upon, and 
after a time begins to germinate. It is only during the first 
stage of germination that the m otion to be described takes 
place , and it  is evident that the  power of being able to move 
ahout is to enable the plaut to find a suitable place to grow 
upon. The radicle at first gro ws  out,  and when it has 
attained a l ength of about an inch it develops upon i ts 
extremity a flattened disk, and then curves about until the 
disk is appl ied to any object that is ncar at hand. If the 
spot upon which the disk fastens is suitable for further 
development of the plant, germination continues, and no loco
motion takes place ; but if, on the contrary, the spot should 
not be favorable, the germinating embryo has the power of 
changing its position . This is accomplished by the adhesive 
radicle raising the seed and advancing it to another spot ; or, 
to make the process plainer, the disk at the end of the rad

icle adheres very tightly to whatever it is applied ; the radicle 
itsel f straightens and tears the viscid berry away from what
ever it has adhered to, and raises it in the air. The radicle 
then again curves and carries the berry to another spot, where 
it again adheres. The disk then releases itself, and by the curv 
ing about of the radicle is advanced to another spot, where 
it again fixes itself. Dr. Watt says he has seen t his  repeated 
several ti mes, so that to a certain extent the young embryo, 
sti l l  within the seed, moves about. It seems to select certain 
places in preference to others, particularly the leaves, which 
in the Memecylon are evergreen and very dense. The herries 
on falling are almost certain to alIght on tbe leaves, and, 
although many germinate thereQn, they have been frequently 
observed to move off tbe leaves on to the stems, and finally 
fasten there. 

Tlte Origin of tlte Cat.-St. George Mivart, in his recent 
work on the cat, says that the  early history of the domestic 
cat is uncertain .  It is not the common cat of zoology which 
is the w ild or native cat, an animal that existed abundantly 
in the forests in the time of Julius Cresar and was seen in 
Wales with in  the last twenty years. It appears to have corne 
down to us  from the Eyptians, being mentioned,  Mr. Mi vart 
informs us, in  inscriptions as early as 1 684 B. C. , and bei ng, 
as well know n, an object of rel igious worship and tbe vene
rated inmate of certain temples. It was an emblem of the 
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�un to  the Egyptians, and, according to Herodotus, the Mexicans concerning its first manufacturer. It seems, bo,w
death of a cat from natural causes was followed by the cere- ever, to be the more general belief that it was Xoc�, 
mony of shaving the eyebrow s  in token of mourning. From daughter of a nobleman called Papantezin, who lived in the 
Egypt it must have been introduced into Greece, though time of Tapancaltzin, eighth king of the Toltecs. From 
Professor Rolleston, ill. his article on cats in Humphry and time immemorial pulque has been considered to contain 
Turner's Journal of Anatomy, considers tbat the cat of the ' medicinal virtues in a very high degree as well as all the 
ancients was the Mustela fo£na, the " beech " or " stone " other products of the maguey, and at one time the maguey 
marten . It was not a domestic animal among the Hebrews, was even said to hold  a spiritual l ife and was held in reve
though it was known to them, as we read in the apocryphal rence. To-day pulque is esteemed by the ignorant classes 
book of Baruch, who lived, it is supposed, in the reign of as having a variety of curative powers, and physicians use it 
Jehoiaki m,  about 600 B. C. , that " upon their bodies and for its alcoholic and nutritive properties. It i s  held as a 
head s  sit bats, swallows, and birds, and the cats also. " In stimulant, tonic, and antispasmodic. They recommend it 
regard to the pedigree of the cat, Mr. Mivart traces it from to the infirm, weak, anrnmic, and nursing mothers. 
unknown insectivora-like animals, which produced, among ITS COMPOSITION. 
other forms, Arctocyon. From this, as a root, the carnivorous It is obtained by fermenting the juice ,"xpressed from the 
branch divided into cynoid and arctoid branches-the former central portion of the maguey plant. After expressing the 
developing into the typical Canwm __ the latter, after giving 
off other branches , leading to the UrsidlJ3, and, through Pro
clurtts, to tbe Vivel'rid!lJ, Hymnidm, Cryptoproctidm, and 
FelidlJ3. 

juice between rollers, or, as w as formerly done by means of 
suction , it is carried to the vats for fermentation.  Tbese 
vats consist of raw ox-hides loosely suspended in a strong 
wooden frame, - with the  hair o n  the outside. These bide

.. . . . ... 
Dr. AndreW" Clark on Alcohol. 

made vessels contain the cryptococcus or ferment, which is 
a resid uum of the former fermentations. After a few honrs 

Hr. Andrew Clark lately del i vered an evening address on  fermentation is fully established and the pulque is drawn off, 
aleohol , in the Great Portland Street School-rooms, London, always leaving a residuum in the vessel for the next fermonta
t.o a crowded and deeply interested audience. He said be pur- tion.  The liquid obtained from the maguey plant has a den
posed offering a few informal remarks upon the influence sity varying from 1 '029 to 1 '042, and contains in 100 parts 
of alcohol ic drinks  upon health,  upon work, upon disease, 9 '553 of sugar, 0 '540 of gum and soluble albumen, 0 ·726 salts, and upon the succeeding generation. This question of alco- and 8 9 ' 1 81 of wat er, holding in solution resinous matter. fats, 
hoI was of the first importance to us as a nation and as indi- albuminoids, starch , dextrine, and glucose. 
viduals. and hence a great responsi bility rested upon those Accord ing to Don Jose Ramos, its salts contain potash, soda, 
who professed to speak npon it with authority. He ventured and lime in moderate proportions, and magnesia and al u mina 
to say that he knew something about this question. For as chlorides, carbonates, sulphates, and silicat es ; hence the 
twenty-five years he had been physician to one of the largest great value in which it must have been held in former times 
hospitals in th is country (the London Hospital), and there, and in which i t  ought to be held at the present day. 
as else where, it had been a part of his business in life to From the composition of the juice of the maguey one may 
ascertain tbe influence w b ich alcoholic drinks exercised upon have an idea of the therapeutic effects  of the pulque, allo w
healtb, and he had with deep interest and attention striven ing for the change which these constituents may u n dergo 
to get at the truth of the matter. In the first place let him through fermentation.  Pulque has no definite proportion of 
d istinctly say that alcohol WftS a poison, as were also alcoh ol ,  for one may readily see from the way i t  is man u fac-
8trychnine, arsenic, .and opium ; but in certain small doses tured that it  cannot have any definite standard. It, how
strychnine, arsenic, and opium were useful in  special cir- ever, contains a very small proportion of fuscl oil and car
cumstance�, and in very minute doses alcohol could also be bonic acid in large quantities. Con sidering that its manu
used w ithout any obvious prej udiCial effect upon health. He facture is not based upon any standard of purity, or even 
was not going to d iscuss what tlwse minute doses were, save with ordinary care, its density cannot be given with any cer
to say that they were very minute. A perfect state of heal t h  tainty, though i t  varies from 0 '9943 to 1 '0200 (" La Esqneia 
(and it was rarely to be found) could not be benefited by de lHedicina "). To-day it is attracting the attention of the 
alcohol in any degree, and in nine times out of ten it was medical fraternity because of the evil effects upon the liver 
injured by it. He said this not as a total abstainer, though caused by its excessive use among the lower classes, not, 
he  earnestly hoped that all the rising generation w ould be. however, in the light of pulque as a compound, but because Instead of the ideal stat e of health wh�ch might �e enjoyed of the evil effect s  of the alcohol which it contains. It is, 
save for the nature of ?ur surroundlllgs, the Sin S of our therefore, proposed to adopt some other form of manufac
parents, and our own S1IIS, there was a 80.rt of secondary i ture that a much lower percen tage of alcohol may enl',r into 
h e.alth possessed by most of us, and what did alcohol do for its composit,on, according to a fixed standard, and thus avoid 
tlus ? the evils of alcoholism.-Therapeutw Gazette. 

He had two answers to give-that this sort of health hore 
apparently with alcohol better than the other, and sometimes 
seemed as if benefited by it ; and this was exactly the sort of 
health tbat formed the great debating ground of different 
people with respect to the use of alcohol. Secondly, there 
were some nervous people always ai l ing, yet never ill, for 
whom he had a profound sympathy,  who seemed to derive 
great comfort from alcohol, and to these he had sometimes 
said, " Take a little beer or wine, but take great care never 

.. . . , .. 
Action 01' Coffee and Sugar on the Stomach. 

In a paper presented to the Societe de Biologie (Rev. ftfed. ) 
M. Leven states that coffee, so far, as is often supposed, from 
accelerating the digesti ve process of the stomach. rather 
tends to impede this. When thirty grammes of coffee, dilu
ted in one hundred and fifty of water, is given to a dog, 
which i s  killed five hours and a half afterward, the stomach 
is found pale, its mucous surface being anrnmic,  and the to go beyond the minute dose. " He did not defend this, but vessels of its external membrane contraeted. The whole simply stated it to show what he thought. As to the influence organ exhibits a marked appearance of anremia. Coffee of alcohol upon work, Dr. Clark went on to encourage his thus determining anrnmia of the mucous m embrane, prehearers to try the experiment of total abstinence, and observe ven ting rather than favoring vascular congestion,  and opposthe result in regard to work. Let them, however, try it fairly, ing rather than facilitating the secretion of gastric juice, and not allow themselves to be deterred from it by the evil how comes it that the sense of comfort is procured for so prognostications of friends. He was certain that if this many people who are accustomed to take c()ffee after a experiment w ere tried each individual present would come meal ? A repast, in fact, produces, in  those whose digesto tbe conclusion that alcohol was not a helper of work, but, tion is  torpid, a heaviness of the intellectual faculties and on the contrary a hi nderer. f f . . , . embarrassment 0 the power 0 thlllklllg ; and these effects, Now as to the effect . of al�ohol upon disease. H� went and the disturbance of the head, are promptly dissipated by through the wards of hiS hospital to ·day and asked himself , th t' 1 t ff t h' h tI ff d th I e s Imu an e ec w IC Ie co ee pro uces on e ner-how many cases there were due to n atural and unavoidable I t s  hown b er'me ts ' th . C ff . . . I vous cen ers , a s y exp I n WI caSClll. () ee causes and how many to dnnk, and he came, after careful and tea, when taken in excess, are a frequent cause of dys-�hought, to the conclusion �hat seven out of ten owed their pepsia, for the anremic condition o f  the mucous membrane  

�Il-hea�th to alcohol . He dl� not  sa! that these were excess- being periodically renewed, a permanent state of congestion 
Ive dnnkers or drunkards-lll fact, It was not the dru�kards is  at last produced, which constitutes dyspepsia. Sugar, 
who suffered most from �lcoh.ol, but th� moderate drlllkers which with many doctors has a bad reputation, is an excel
who exceeded the physI?logIcal quantity . The drunkard lent aliment which assists digestion , and should not be pro
very often .was an abstalller for months toget?er after a scribed in dyspepsia. By experiment, d i�est ion of meat i s  
perio� of  llltemperanc�, .but .tbe m�der�te drlllker w:nt found to take place much more completely when sugar is 
steadI ly to work underm1ll1llg hIS constItutIOn, and prepanng added. Coffee exerts both a local and general action, ope
hi msel� for premature deca! �n d  death. He. had no  means rating locally by means of its tannin. by diminishing the 
of findm � out how many vIct l lns alcohol clalmed. each year, caliber of the vessels, but acting on the general economy 
but :ertallll.v: more than three - fourth� of . the dIsorders of by exciting the nervous centers and the m uscular system. �ashlOn�ble hfe arose from the drug of whJ(;h �e was speak- It renders digestion s!ower, and is only of good effect by 
mg: F�nally, Dr. Clark dwelt .upon the hered:ty of the alco- relieving the feeling of torpor after meals. Its injurious 
hollC tamt, and :losed by sayJ�g that .sometlmes w �len he action on digestion may be corrected by adding sugar so as 
thoug ht  of all thiS conglomeratIOn of eVIls he :vas dlsp�sed to counterbalance its effects on the mucous mem brane. 
to rush to the opposite extreme-to give up hiS profeSSIOn, This adding sugar to coffee iE not only a pleasant practice, 
to give up everything, and to enter upon a holy crusade, but one contributing to digef;tion. 
preaching to all men everywhere to beware of this enemy of 
the race. 

Pulque. 
BY E.  E. RIOPEL, M.D. 

Pulque is the national drink of the Mexicans. It is  pro
duced by the fermentation of the maguey or Agave ameri
c(tna. This plant has been considered d iuret ic  and anti
syphilitic. There is no  authentic record as to who first made 
pulque or neutli. Many are the traditions extant among the 

" � . I " 
Nitro-Benzol in Oil oC Bitter Almonds. 

The oil is mixed with a little alcohol, a solution of pure 
potash, and a few drops of ferric chloride. The mixture is 
allowed to stand for some hourB, shaken, and dist i l led, avoid
ing with great care bumping or spirt ing, and the  direct 
action of the flame upon any part of the oil. A portion of 
the distil late, dehydrated, is heated in a test tube with a few 
fragments of pure potash. If the oil was pure the mixture 
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remains colorless. If nitro-benzol was present there i s  pro
duced a dark coloration from the formation of azo-oxy
benzol , and as a little aniline is also formed, a few dI'Ops of 
solution of chloride of lime added to the cold mixture pro 
duce a violet coloration. -Enrica Pegna, in Zeitschrij'tjur 
Analytische Clwmie. 

r 
streets were laid w ith preparations of gas tar, or pitch .and length, the breadth, and the depth of beams, may be found. 
limestone, or clay, which resulted in a soft surface during Thus tile first of these wi1 !  be generally fouud the most con. 
the first year or two, giving off oils by evaporation, and venient in practice ; which may be expressed by-
breaking up after two or three years' wear. The cost M c _ :£bY:.,3 cleansing and watering was greatly reduced by the use of 

- 13 ' 
.. . . .  ., 
Asphalt. 

A lecture on " asphalt " was lately read by Mr. E. B. 
Bell, C .E . , before the members of the Balloon Society, Lon
don. Tbe material was, it was shown , a natural production, 
consisting of from 5 to 15 per cen t by weight of  pure bitu
men combined by carbonate of lime. Although its composi
tion was �en known, and the components could be deri ved 
in abundance, and at morl')rate cost, asphalt had not yet 
been artificially produced with success, either chemically 
or commercially . Its employment was of the highest 
antiquity, it having been well known to the Egyptians, 
Assyrians, and Babylonians, although, curiously enough , 
no allusion to it was made by Roman or Greek writers, nor 
could it bc found in the works of those classic nations. It 
appears to have been rediscovered by Dr. D'Eyrinis, who 
published a work in 1721 ,  enthusiastically advocating its 
use, not only as a cementitious material, but as a universal 
panacea in medicine. Dr. D 'Eyrin is foun d  out the material 
while making a geological excurs ion in the year 1718, in the 
Val de Travers, canton of Neufchatel , Switzerland, and for 
nearly a century this  was the only mine worked. 

true asphalt. Comparisons made by Lieutenant·Colonel in which c den otes distance apart from centers of heams ; l, 
Haywood, the City Engineer, showed that one cartload of the length of beam, b oth in feet ; z, a coefficient for the wood 
refuse was swept from every 344 square vards of macadam, used ; and b and d, the breadth and depth .  It makes all the  
from every 500 square yards of granite,

' 
from 1 , 666 square difference to place joists an  inch nearer, though bui lders like 

yards of  wood, whereas 4,000 square yards of asphalt had I to give as much interval as they can, for economy's sake. 
to be traversed before a load was obtained. The expense Instead of joists being placed 12 in ches apart, it is oftener 
and inconvenience of renewal was also reduced. One of  the to find them 13 inches or even 14 inches, and the eonsequence 
greatest conveniences for a crowded city was the fact that an is a scantling which has been found to answer in a w ell' \JU i l t  
a�phalt roadway once down, the street need never be blocked house fail s  when it i s  introduced with a greater distance or 
for repairs. Cheapside had now been l aid for eleven years, interval. Then, the modern speculative bu Ider's floor is 
and the traffic had never been interrupted for an hour during seldom properly stiffened by cross bridging ; there is only 
mending. The watering, again, w as reduced to the flushing one row, instead of two or more. Of course no practical 
of the channels with streams of water. man will deny the advantage of bridging his floor joi sts ; it 

In 1 838 the first footpaths were l1 Iade of the  material at 
Paris, and the Seyssel mines w e re op"ned ; but owing to com
merci al speculations, asphalt lost favor, and it was not tlll 
1854 that tile first Parisian carriageway, that of the Rue 
Bergere, was paved with it. Since 1871 a very large pro
portion of the streets of Paris, both the carriage and 
foot ways, had been laid with asphalt. The first experiment 

The common objection to asphalt was that it afforded a helps wonderfully to prevent deflection under a concentrated 
bad foot-hold to horses. In itself, however, whether dry or I load: for the �oist illlmed�a�ely beneath �he load is relieved 
quite wet, it was not slippery , but when the air was humid of du'ect stram, and the JOIsts on each SIde take a share of 
and after slight dirt upon the surface rendered it greasy. the weight. Generally it may be takeu that a properly 
Lieutenant Colonel Haywood had proved by statistics that bridged floor is capable of sustaining, w ithout mere deflec
fewer horses fell on asphalt than on granite, and this was tion , twice as much lo�d as the ?am� floor w ithou: 

,
bridgi�g, 

confirmed by much independeut evidence. Further than this, so that the cost of the mtroductlOn IS amply repalO . It IS a 
horBes hurt themselves the less by a fall on asphalt than on m isfortune the Building Act does not deal with floors as it 
granite. It was chiefly on the transition from one material does with walls, by laying does cert ain scantl ings for the 
to  another that accidents occurred, and the true remedy gu idance of builders, as a we3ik deflecting floor i n  cOljrse of 
appeared to be to lay all with the same class of paving. In time tends to render the house unstable, by acting injuriouRly 
conclusion, the author showed that among the other uses of upou the w alls. Builders might be willing to follow regu
material were in flooring warehouses and granaries, for lalion scantlings for their joists and rafters who could not 
which its imperviousness to damp and vermin strongly he induced to calculate for themselves, who would scorn the 
recommended it. idea of studying moment s of resistance, or .who WOUld never 

4 • •  , .. be able to w ork out a formula. 

Sunken Floors. in London was iu May, 1869, when 485 square yards of 
Threadneedle street were. laid with it, and its use had been So few of the floors constructed in new houses are., says 
largely extend ing. The material was at first used as mastic, the Building New8, equal to their work, that the attention of 
boiled on the spot in large caldrons, but latterly it had been architectf1 and builders might be profitably called to the sub· 
found better to use it as a powder, rammed by manual pres- ject. I.n going over some of the newly·erected houses i n  the 
sure. The. present treatment was that tbe rock was brought suburhs of London , it is not infrequent that one finds dwell
to England and stored i n  the opeu. It was thrown into a ing bouse floors whie!.J have sunken so much in the center as 
stone crushing machine, and having been reduced to pieces to destroy the comf:)I table assurance that they are safe. 
about the size of a waln ut, the material fell on to a shute, These instances occur chiefly in houses erected by specula
from the bottom of which an endless chain of buckets carried tive huilders, who seEm to be under no regulation of any 
the material to the hopper of a Carr's disin tegrator, in which kind i� res�ect of floo: t imbers. We have noticed serious 
it was reduced to powder. It was theu heated in cylin l()rs deflectIOn m the floor s  of a house rented at over £100 
over a coal fire. per an num, the consequences of which arc cracked ceilings 

Each charge consisted of about 2%, tons, and took from I below, ope�ing cre�ices between skirting and floor, and an 
two to three hours to attain the requisite temperature, and 1meven. surface Wlll?h ma�es c:very table shaky, and preve?t s 
varied according to the amount of vapor to be driven off, and l f I'ge pIeces. of  fur Il Itllre hk� SIdeboards a�d bookcases be�ng 

. had to be very delicately regulated. If the material was not placed agalllst. the wal ls WIthout a conSIderable proppmg 
sufficiently heated, i t  would not adhere enough under com- underneath theIr :ront supports. Numerous bo?ks on the 
pression to give the laid surface a hard face. If, on the other strength of matenals have appeared, but th.e bulidc: seems 
h d 't h t d th b't  f d d l'ttl to regard such knowledge as merely theoretlCal, and IS gene. an , 1 was o ver ea e ,  e I umen was . use , an 1 e . . . . . 

but comparatively worthless limestone left ; as a rule, the rally gUided by the SIzes of  other tlmbenng whlCh he has 
heat varied from 220° to 250° Fah. , but much was left to the found to a�swer. He does not always seem to underst�nd the 
experience of the skilled calciner. The powder was now well  establtshed theorem that the �trength Of

. 
two pIeces of 

ready for laying, and owing to its dense,  compact nature it ti
f
mber of eq�al length not always m proportIOn to the area 

. 0 cross sectlOn . would retam the heat for many hours. A concrete founda- . .  . . . .  
tion having been laid and allowed to set firmly, the asphaltic M�n! practlCal bmlders have .a conVICtIOn that .If a tlmber 
powder was brought to the street in open carts and spread as a J OISt has a larger cro ,s sect�on than. another It must be 
transversely across the carriageway in widths of from 3 feet stronger. .Thus they fancy a p�ece of �lm ber 8 inehes by 3 
to 4 feet, in a thickness about two-fifths above the specified inches, WhICh equals 2� squar.e mches m sectional area, can
compressed section. It should still have a min imum tem- n ot. be so s�rong as a pIece 5 m?hes by 6 incbes .whic.h has 
perature of 115° Fah. It having been raked with as much 30 mehes m area. :rhe fact IS, the smaller pIece IS the 
regularity as possible over the concrete the powder was strougest of the two If both are placed upon edge, as every 
rammed all over with heavy iron,  mushroo� . headed punners, one knows who has studied t�e principles on which the 
heated iu  portabl e  furnaces to  a temperature that prevented strength of be�ms de�ends . . It IS

. 
easy to con vince the most 

adhesion .  This ramming was the crucial point of the ope. pra:tica� of  thIS seemI n?,ly mexyllCable fact. . If t,;o hea�s 
ration and was at first done very l ightly the pressure being of like sIze are placed SIde by SIde, the two will re�lst tWIce 
augm�nted as the material attained solidity. An opening the a�ount .of on e of the pieces. .This is so self:evident that 
presented i tself to mechan icians to devise SOHle mode of expenment IS not n�eded �o estabh�h the fact ; III the same 
mechanical ramming ; many plans had been suggested, but way, three beams WIll res ist three times as much as one, and 
at present none had answered . The objection to rollers was so on of any number. In plain English, wten lengths and 
that they drove the powdcr forward in a wave and the force depths are equal, a beam of 6 inches in breadth will  bear 
was not advantageously applied ' a steam 'hammer exe . three times as much as one of 2 inches in breadth. It may 
cuted the work better but the pr�ctical difficulty of la . g be shown by experiment quite as readil y that the  strength 
the temporary rail s h�d heen fatal to the method. Afte���e increases more rapidly with the depth. In point of fact, 
surface was compt'esseci by the punners the surface was another law of  proportion is Observed-namely, that having 
seared with a smooth iron, and i t  was �auged by a long two beams of the sa�e breadth and len?'th, but of different 
straight· edge beaten to a uniform level and the roadw depth,  the strength lllcreases more rapIdly than the depth ; 
was fi nally thrown open for traffic as soo�'as it had COOI:� t?US it is found a beam 9 inch:s deep bears more than three 
to th e temperature of the atmosphere. t �mes as much as one . only 3 lllches deep. The.se are vE;.ry 

The lect urer then indicated the advantages of the asphalt SImp le statements d�n ved from f:wts and expenment�, and 
as a paving material from the sanitary, mercantile, ratepay- no co�plex conceptIOn of tl.le resistance of c:rtalll fihers on 
ers' ,  and humanitarian points of view He thought all both . SIdes of a �eutral ax":, or equatIOns m algebra, are 
would agree that that material was best for roadways which reqmred t� establish them. . .  . 
created least dust and mud, presented the most continuous In dwelllllgs t.he .load on a flooI' 1 s chlCfly made up of fur� I 

surface, and retained l east damp. Dust in itsel f, apart from tur:, though thIS lS generally placed ,  at least the l�eavJer 
its i mpure character, was injurious to health , and was ren- artlCles, round the �alls .of rooms. The space occnpIed by 
de red worse by the deleterious substances contained in it. tabl.es and othe: obJects In the center of a roo:n reduces the 
Asphalt. stood foremost, he  held, in its imperviollsness to avaIlable standI Ilg a�ca, and thm, for all ordInary floors, 70 
filth aud moisture , and hence no exhalations could pass poun�s per superficml foot ma! be calculated for as t?e full 
through it from the groun d  below, nor did it suffer any load m extreme cases . Rules founded

. 
upon the reSIstance 

change under moisture. It was also a lmost noiseless, and of beams to 
.

rupture are,  however, of 1.lttle usc , as the 
.
floo:s 

although exceeded i n  this respect by w ood, asphalt had not �ay be Renously affected by deflectlOn, and .deflee:lOn IS 
the peculiar rumbling sound which that material caused. dIrectly as the cube of the len.gth. In regardIIlg . stIffness, 
To the mercantile portion of the community it was not only the load per foo: has �een �Iven by one . authonty as 90 
commended by its freedom from dust and mud, but from �ollnd? per foot, m:lud l�g w:lght of mate

.
n�s ; and the rule 

the absence of vibration, and the minimizing of  tractile force lllVO!Vlllg several dImenSIOns IS expressed m Lhe form ula-
needed to draw given loads. The unpopUlarity of asphalt c 13 = i b d3 , 
with many engineers and a,rchitects a,rose from the fact that from which, by in v ers ion , the distance from center�, .he 

Rallway Progress I n  1 8 8 0. 
Advance sheets of " Poor's Railway Manual " for the cur· 

rent year show that there were addp-d to the mileage of rail
ways in  operation last year 7 ,174 miles, raising the nggregate 
from 84, 225 miles, reported to the Manual, to 93, 671 m i les. 
The Railroad Gazette's figures make the number of miles of 
mad in operation at the beginning of 1880 greatcr by 2, 2 : 2  
miles than the Manual states, whi le  the estimate for 1881  is 
accounted substantially correct. 

The Manual's statistics of roads and equipment for the past 
year show as follow s :  

1880. 
Miles of road , total . . . . . . . . .  93,671 
Miles of road reporting . . . . . . 84,225 (Dec.) 

Miles of second tracks and 
sidings . . . . . . . . . . . • . . . . . .  

Miles of steel track . . . . . . . .  . 
Number of locomotives . . . . .  . 

Number of passenger cars . .  . 
Number of baggage, mail, 

21,978 

33,680 
17,949 
12,789 

Increase. 
7,174 

490 

1,937 

865 
780 

Per Cent. 
8 '3 

9'7 

5'1 
6 5  

and express cars . . . . . . . .  4,786 267 6'0 
Number of freight cars . . . . . . 539,355 59, 165 12"3 

By decades the progress of railroad bui lding in this coun
try since 1830, when there were but 23 miles in operation, is 
summed up as follows : 

From 1830 to 1840 . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . .  2 . 785 miles. 
" 1840 " 1850 . . .. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,213 

, .  1 850 " 1860 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21,614 
" 1860 " 1870 .. . . . . . . . . . . . .  • . .  . . . . . . . . . . . _ 22,279 

.. 1870 " 1880 . . . . .... .... ... . . ... . . . . .  . . . . . . . . 40,757 

The capital, grosH earn ings, expenses, and net earnings 
per mile of road, and percentage of net earni ngs on capital 
of the railroads of the U o ited States, for ten successi ve years, 
have been : 

Year. Stock and l Gross I Per Ct. or lPer Ct.. of 
Debt Earn'ngs Expenses Ex_ to I Earn . on . I I . Earn . I Cap i tal .  

------ --- , --- ---- - -- ----
1871 . .  . . . . . . .. . .. . . 
1�n. . . . . . .. . . .. . .  . 
1873 . . . . . . . . . . . . . . . . 
1874 . . . . . . . . . . . .  . .  
1875 . . . . . . . . . . . . . . .  . . 
1876 . . . . . . . _ . .  
1877 . . . . . . . . . . . . . . .  
1878 . . . . .. . . . . . .. . .  . 
1879 . ... . . .... . . . . .  . 
1880 .. . . . . . . . . . . . .  . . 

i 
$59.726 ' 

55, 1 1 6  
57 136 
60,944 
61,033 
(;0.791 
61 650 
59.040 
5H,070 
60,650 , 

$9.040 
8.1 1 6  
7.947 
7,513 
7 010 
6,764 
6,382 
6,232 
6.244 
7 ,307 

--------'--- - ------ -

$5,863 
5, �24 
5,172 
4,776 
4.425 
4,228 
4,075 
3,847 
3,670 
4,277 

64 8 
64 4 
65 ' 1  
63 6 
63 ' 1  
62 ' 5  
63 ' 8  
6 1 ' 7  
58 8 
58 - 5  

5 · 32 
5 25 
4 ' 86 
4 49 
4 - 20 
4 ' 16 
3 · 74 
3 ' 04 
4 ' 49 
5 · 00 

Capital per mile haR varied but little since 1874, at the 
close of t.he ra ilroad con struction period. Gross earnings 
per mile decreased conti nuously from 1871 down to 18/8, 
made very little gai n  fromt the lowest point in 1879, bu t 
i n  1 880 leaped up at once, becoming the largest for six years. 
Expenses made a similar leap, yet not so far but that net 
earnings per m i le were the largest since 1871 . So the per
cen t.age on the capital formed by the net earnings decreaRed 
cont.inuously from 187 1 to 1877, and since 1877 has incrp.ascd , 
and most of all last year, when it became j ust 5 per cent, 
wh ich is as good an average as most European countries 
exhibit ; this has been exceeded only in 1871 and 1872. 

Fertility of' Volcanic Soils. 

The rapid and exceptional fertility in volcanic soils, such 
as those about Mount Etna, has been attributed to a super
abundance of phosphoric acid. M. de Gasparin ,  however, 
is led to rcject this view. An exuberantly fertile garden 
bet ween Catania and Nicolosi contains, he finds, only two· 
thousandths of phosphoric acid ; fertile land at Nimes and 
Caen has hardly more than one·thousandth. Other cascs are 
given . The rapid product ion of the land about Etna he con
siders to be due main ly to the continuance of muddy forma· 
tion s  and the climate, which hastens thc decomposit ion of 
lava, so that the supply of  organie materials is preseNted or 
formed with exceptional promptitude. 

© 1881 SCIENTIFIC AMERICIAN, INC



1 22 
DECISIONS OF THE COURTS RELATING TO PATENTS. 

SuprelDe Court or the United States. 

WEBBER VS. VIRGINIA. 

1. TAXATION - LICENSE - SALE OF MANUFACTURES 
PATENT.-A State may require the taking out of a license 
for the sale of a manufactured article, and the fact that the 
article is produced under a patent wil l  not defeat this 
power. 

2. OOMMERCE-TAXATION AGAINST NON-RESIDENT MANU' 
FACTURER.-A tax upon the manufacturers 9f another State, 
while those of the State itsel f are free from such taxation , is 
invalid, since it discriminates against the rigbts of the non
resident manufacturer, and violates the constitutional pro
vision vesting all commercial control in tbe Federal Govern
ment. 

In error to the Supreme Oourt of Appeals of the State of 
Virginia. 

In May, 1880, the plaintiff in el'ror , J. T. Webber, was 
indicted in the Oounty Oourt of Henri co Oounty , in that 
State, for unlaw ful seiling  and offering for sale in that 
county to its citizens certain mach ines known as " Singer 
sewing machines, "  which were manufactured out of 
the State, without having first obtained a license for that 
purpose from the auth orities of the county or having paid 
the tax imposed by law for that privilege . The indictment 
was founded upon the forty - the and forty,sixth sections of 
the revenue law of the State, which are as follows : 

45. Any person who shall sell or offer for sale the manufac
tured articles or machines of other St ates or Territories, un
less he be the owner thereof and taxed as a merchant, or take 
orders therefor on commission or otherwise, shall be deemed 
to be an agent for the sale of manufactured articles of other 
States and Territories, and shall not act as such without 
taking out a license therefor. No such person shall, under 
his license as such, sell or offer to sell, such articles through 
the agency of another, but a separate license shall be required 
from any agent or employe who maY , sell or offer to sell such 
articles for another. For any violation of this section the 
person offending shall pay a fine of not less than fifty dollars 
nor more than one hundred dollars for each offense . 

46. 'rhe specific license tax upon an agent for the sale of 
any manufactured article or machine of other States or Ter
ritories shall be twenty-five dollars, and this  tax shall give 
to any party licensed under this section the right to sell the 
same within the county or corporation in wh ich he shall 
take out his license ; and if he shall sell or offer to sell the 
same in any o t her of the counties or corporations of this 
State he shall pay an additional tax of ten dollars in  each of 
the counties or corporations where he may sell or offer to sell 
the same. AU persons, other than resident manufacturers 
or their agents  selling articles manufactured in this State, 
shall pay the specific l icense tax imposed by this section. 
(Acts of Assembly, 1875 and 1876, p. 184, chap. 162, secs. 45, 
46. )  

To the indictment the accused pleaded " not guilty ;" and 
on the trial it was proved that he had sold and offered to sell 
sew ing machines in Henrico Oounty, as ch arged , but that at 
the ti me he was acting as an agent or employe of the Singer 
Manufacturing Oompany, a corporation created under the 
laws of New Jersey ; that this company had a place of busi
ness in Richmond, V irginia, where it was licensed as a resi
dent mer.chant for the year beginning May 1, 1880, and had 
paid the required license tax and where it kept a stock of 
machines for sal e ;  that the machines sold by the accused 
were the property of the company, and were manufactured 
by it out of the State and  in accordance with specifications 
of a patent of the United States granted in 1879 to one W. 
O. Hicks, and by him transferred to the company . It also 
appeared that the accused had n ot taken out a license to sell 
the machines in Henrico Oounty, and was not himself taxed 
as a merchant, and had not taken orders for the machines on 
commission or otherw ise. On the trial his counsel requested 
the court to instruct the jury that if they believed the Singer 
Manufacturing Oompany had paid for a general merchant's 
license for the year beginning May 1 , 1880, and received such 
license, or that the machines sold were con structed accord

ing to the specifications of the  patent held by the company, 
and that the accnsed was acting in the sales made only as its 
employe, he was en titled to a verdict of acquittal. The court 
refusea to give these instructions, and, at the request of the 
attorney for the Oommonwealth, instructed the jury, in sub
stance, that If they believed the accused had, at differen t  
times witbin the year previous to  the indictment, sold or 
offered to sell in Henrico Oounty to its citizens Singer sew

ing machines manufactured beyond the State, and at the time 
he was neither the manufacturer himself nor the owner of 
them, and was not taxed as a merchant in the county, and 
had not  taken orders therefor on commission or otherwise, 
and had not  obtained a license to sell the same in the coun ty, 
and had not paid to the proper officer the tax imposed by 
law for selling the same in that coun ty, they should find him 
gUilty . The jury found the accused guilty, and he was 
sentenced to pay a fine of fifty dollars, besides costs. On 
appeal to the Oircuit Oourt of the county this judgment was 
affirmed , and on further appeal to the Supreme Oourt of 
Appeals of the State the judgment of the Oircuit Oourt was 
affirmed. '1'0 review the latter judgment the case is brought 
here on writ of error. 

Field, J. : 
In the Oounty Court, where the ' accused was kied, the 

on ly defense presented by hIS instructions was that he was 
acting as the agent of the Singer Manufacturing Oompany, 
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which had a license from the State as a resident merchant in I impinge upon the just authority of the Federal Government 
Richmond to sell the machines, and also held a patent of the under the Oonstitntion or the limitations prescribed by that 
United States authorizi ng it to manufacture and sel l them instrument ; but where a power is vested exclusively in that 
any where in the United States. To this defense the answer Government, and its exercise is essential to the perfect free
is obvious. The license being limited to the city of Rich- dum of commercial intercourse between the several States, 
mond gave no authority to the company to sell the machines any interfering action by them must give way. This was 
elsewhere, and of course gave none to its agent. Besides stipulated in the indissoluble covenant by which we became 
the question as to the extent of the territorial operation of one people. 
the license depended upon the construct.ion given by the In a recent case we had occasion to consider at some length 
Oourt of Appeals of the State to the statute, and its decision the extent of the commercial power vested in Congress, and 
thereon is not open to review by us ; and the right conferred how far it is to be deemed e1tclusive of State authority. 
by the patent laws of the United States to inventors to sell Referring to the great variety of subjects upon which Oon
their inventions and discoveries does not take the tangible gress under that power can act, we said that-
property, in which the invention or discovery may be " Some of them are national in their character and admit 
exhibited or carried into effect , from the operation of the tax and require uniformity of regulation, affecting alike all the 
and license laws of the State. The combination of different States. Others are local or are mere aids to commerce, and 
materials so as to produce a new and valuable product or can only be properly regulated by provisions adapted to 
result, or to produce a well-known product or result more their special circumstances and localities. Of the former 
rapidly or better than before, which cOllstitutcs the invention class may be mentioned all that portion of commerce with 

or discovery, cannot be forbidden by the State, nor can the foreign countries or between the States which consists in the 
sale of the article or machine produced be restricted except t ransportation, purchase, sale, and exchange of  commo
as the production and sale of other articles for the manufac- dities. 
ture of which no invention or discovery is patented or claimed Here there can, of necessity , be only one system or plan of 
may be forbidden or restricted. regulations, and that Congress alone can prescribe. Its non-

The patent for a dynamite powder does not prevent the action in such cases with respect to any particular commodity 
State from prescribing the conditions of its manufacture, or mode of transportation is a declaration of its purpose that 
storage, and sale, so as �o protect the community from the the commerce in that commodity or by that means of trans
danger of explosion . A patent for the manufacture and sale portation shall be free. There would otherwise be no security 
of a deadly poison does not lessen the right of the State to against conflicting regulations of different States, each dis
control its handling and use. The legislation respect:ng the criminating in favor of its own products and citizens and 
articles which the State may adopt after the patents have against the products and citizens of other States. "-( Ooun ty 
expired it may eq ually adopt during their continuance. It is of Mobile VS. Kimball, 102 U. S. ) 
only the right to the invention or discovery-the incorporeal Oommerce among the States in any commodity can only 
right-which the State cannot interfere with . Oongress be free when the commodity is exempted from all discrimi
never intended that the patent laws should displace the police nating regulations and burdens imposed by local authority 
powers of the States, meaning by that term those powers by by reason of its foreign growth or manufacture. 
which the health, good order, peace, and general wel fare of Reversed and remanded. 
the community are promoted. Whatever rights are secured • , • , _ 
to inventors must be enjoyed in subordination to th is gene

ral authority of the State over all property within its limits . 
These views find support in the language of this court in 
Patterson VS. Kentucky (97 U. S. , 501 ; 7 Reporter, 353) . In' 
accordance with the views there expressed we can find no 
objection to the legislation of Virginill in requiring a license 
for the sale of the sewing machines by reason of the grant of 
letters patent for the invention . There is, however, an 
objection to its legislation arising from its d iscriminating 
pro visions against non-resident merchants and their agents, 
aud this is presented by the instructions given to the jury at 
the request of the attorney of the Oommonwealth . The 
forty-fifth section of the revenue law declares " that any per
son who shall sell or offer for sale the manufactured art i-
cles or machines of other States or Territorics, unless he be 
the owner tbereof and taxed as a merchant, or take orders 
therefor, on commission or otherwise, shall be deemed to be 
an agent " for the sale of those articles, and shall not act as 
such without taking out a license therefor. A violation of 
this provision subjects the offender to a fine of not l ess than 
fifty dollars nor more than one hundred dollars fOJ' each 
offense. The forty -sixth section fixes the l icense tax of the 
agent for the sale of such articles at twenty-five dollars. The 
license on ly gives him a right to sell in the county or COl'pO
ration for which it is issued. If he sells or offers to sell in 

A Large Electro-Magnet. 

MM. Von Feilitzsch and W. Holtz have recently made, for 
the University of Greifswalde, an electro-magnet of enormous 
dimensi ons . The price of a bar of iron made in one single 
piece would have been too expensive, while, on the other 
hand, in a system formed of several pieces poles become 
developed at the contacts. The electro-magnet was, there
fore, constrncted of 28 plates of iron, 7 millimeters thick, 
bent into a horseshoe shape, and of a size such that their 
combination forms a cylinder 195 millimeters in diameter. 
These plates are varnished, in order to avoid the formation 
of extra currents ; thcy are connected together by iron bands, 
and so arranged as to form a cyli nder of uniform diameter. 
The total height is 125 centimeters, the distance between the 
poles 596 mil limeters ; the total w eight 628 kilogrammes. The 
magnetizing helix is composed of 100 kilogrammes of plates 
of copper, forming 15 layers, insulated from one another by 
gutta percha. 

Outside there are 1 75 kilogrammes of wire, 2 millimeters 
thick, forming 5 double layers of wire, and the extremities 
of the different parts of the circuit communicate with ter
minals fixed on i nsulated columns, which allow of any 
required connections being made. The poles are topped with 
two plates, 33 mill imeters thick, which can be set at any 
required distance apart, and are capable of carrying various other counties or corporations he must pay in each an 

additional tax of ten dollars. The section then declares 
accessories. A movable plate, placed between the two 

that- branches, can be placed at any convenient height for the 

" All persons other than resident manufacturers or their experiments. With this apparatus, excited by 50 small 
agents selling articles manufactured in the State shall pay Grove cells, it w�s possible to melt , in two minutes 40 
the specific license tax imposed by this section. " 

grammes of Wood s metal by Foucault S experiment, and if 
By these sections, read together, we have this result ; The �he P?les were set ?lose, the resi�t�nce stopped the movement 

agent for the sale of  articles manufactured in other States 
I 

III spIte of the te�slOn of the dnvlllg band . . It is :ery easy 
must first obtain a l icense to sell, for which he is required to to show the rotatIOn o� tbe plane of polanzat!on III heavy 
pay a specific tax for each countv in which he sells or offers gl�ss, when the latter IS traverse� by a ray of lIght, etc .

. 
In 

to sell them, while the agent for
" 

the sale of articles manu-
thl� apparatu� .. as has been pomted 

.
out, the . bar of Iron 

factured in the State, if acting for the manufacturer, is not we�gh� 628 kllogrammes, and the WIre 275 kilogrammes, 
required to obtain a license or pay any l icense tax. Here whIle m t?e

. 
one const�ucted by PHi-cker, and wh!ch was the 

there is  a clear discrimination in favor of home manufacturers largeS��x�tlllgL!he ;tfts were only 84 and 35 kllogrammes 
and against the manufacturers of other States. Sales by respec IVe y.- 8 "  on s. 

manufacturers are chiefly effected through agents. A tax ------..... ,� • .-, -4 __ -----

upon their agents when thus engaged is therefore a tax upon A Mountain StealDer. 

them, and if this is made to depend upon the foreign charac- Steam navigation among the mountain ranges of Oolorado 
ter of the articles-that is, upon their having been manufac- is one of the peculiarities of that wonderful region. A 
tured without the State-it is to that extent a regulation of Denver paper says : " A sail over the placid and translncent 
commerce in the articles between the States. It matters not waters of Twin Lakes will convince the traveler that 0010-
whether the tax be laid directly upon the articles sold or in fado affords some of the most beautiful aquatic scenery in 
the form of license for their sale. If by reason of their foreign nature. Twin Lakes are located three miles from Twin 
character the  State can im pose a tax upon them or upon the Lake station, Denver and South Park Division U. P. Rail
person through whom the sales are effected, the amount of way, or 157 m iles southwest of Denver, at the eastern base 
the tax will be a matter rest ing in her discretion. She may of the Sawache Range, at an elevation of 9,333 feet above 
place the tax at so high a figure as to exclude the introduc- the level of the sea. The lower lake covers 1 , 525 and the 
tion of the foreign article and prevent competition with tbe upper 475 acres, and they are united by a small, swift, clear 
home product . stream, about half a mile in length, which winds throngh 

It was agamst legislation of this discriminating kind that grassy meadows, studded with scattering shade trees, afford
the framers of the Oonstitution intended to gn ard when they ing delightful picnic or camp grounds. On the north stands 
vested in  Oongress the power to regulate commerce among Mount Elbert, al titude 14, 360 feet above the sea, or 5,027 
the several �tates. In Welton vs. Miss01tri we expressed at feet above the lakes. Directly opposite (at the south side of 
length our views on the subject, and to our opi nion we may the Lakes) are the Twin Peaks, also giants of the Rocky 
refer for their statement. No one questions the general power chain . The sheets are, therefore, thoroughly mountain
of the State to require lIcenses for the various pursuits and locked. The mountains l ast named are clothed with rare 
occupations conducted within her limIts and to fix their fol iage and are full of game. The lakes abound in trout. " 
amount as she may choose, and no one on this bench-cel'- The paper above quoted says the little steamer plying on 
tainly not the writer of this opinion-would wish to limit or Twin Lakes " has the distinguished honor of being nearer 
qualify It in any respect, except when Its eXerCIse may to Heaven than any other craft in the wide, wide world. "  
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The O/large for Insertion under this head is One Dollar 

a linejo1' eaoh insertion .. about eight words to a line. 
Advel'tisements must be reoeived at publication office 

as early as Thursday morning to appear in next issue. 

The consnmption cnre of the age is certainly Van 
Beil 's .. Rye and Rock ." 

To Marble Workers.-Good opening for a yard ; small 
capital required. Address A. Gregg, San Sala, Texas. 

Wanted-A competent Card Room Overseer for 120 
Lowell cards. Address, with reference and wages ex
pected, Natchez Cotton Mills, Natchez, Miss. 

When your boiler front is  covered with mud from the 
try cocks, It is a sure sign that no time should be lost. 
In applying Hotchkiss' Mechanical Boiler Cleaner. Send 
for circular. 8' John St., New York. 

The city of Natchez is contemplating the erection of 
water works, and solicits communications and estimates 
from parties engaged in that line. Address Henry C. 
Griffin, Mayor, Natchez, MiSS., J-Iock Box 258. 

Party owning Sash, Door, and Bl ind Factory, wishes 
to add to his manufactUre some �pecialty (a good patent 
preferred) which will meet with large and prOfitable 
sales. Address X. Y. Z., Crown Point, N. Y. 

Agricnltural Engines for sale cheap by S. J. Benedict, 
East Randolph , N. Y. 

Peck's Patent Drop Press. See adv. , page 76. 
For Sale.-Turret Lathe, with Chaser Bar. No. 1 and 

4 Root B lowers. B. & W . . 261 N. 3d St., Phila., Pa. 

Tarred Roof'g,Sbeath'g Felt�. Wiskeman,Paterson,N.J. 

Supplement Catalogue . -Persons in pursuit of infor
mation on any special engineering. mecban ical, or scien
tillc subject, can bave catalogue of contents of the SC [
ENTIFIC AMEIUCAN �UPPLEMI'�NT sent to them free. 
The SUPPLEME :\' T  contains lengthy articles embracing 
the whole range of engineering, mechaniCS, and physi. 
cal science. Address Muon & Co . , Publishers, New York. 

List 26 .-Description of 2,500 new and second·hand 
Machines, now ready for distribution. Send stamp for 
the same. S .  C. Forsaitb & Co . . Manchester, N. H. 

Combination Roll and Rubber Co. , 27 Barclay St.,  
N. Y. Wrin�er Rolls and :>tonlded Goods Spnclal ties. 

Punching Presses & Shears for Metal-workers, Power 
Drill Pres.es, $25 npward . Power & Foot Lathes . Low 
Prices. Peerless Punch & ,hear Co. ,115 S.Li berty St.,N.Y. 

Improved Skinner Portablc Engines . Erie , Pa . 

The Eureka Mower cnts a six foot swath easier than 

a side cut mower cuts four feet, and leaves the cut grass 
standing light and loose, curing in half the time. Send 
for circular. Eureka Mower Company , Towanda, Pa. 

Pure Oak Leather Belting. C. W. Arny & Son , Ma
nufacturers. Philadelphia. Correspondence solicited. 

Presses & Dies . Ferracute Mach. Co. , Bridgeton , N. J. 

Wood · Working Macbinery of Improved De"ign and 
Workmanship. Cordesman, Egan & Co., Cincinnati, O. 

Experts in Patent Canses and Mechanical Counsel . 
Park BenjaIUi n & Bro . • 50 A stor House, New York . 

Split Pulleys at low prices, and of same strength amI 
app�ar"nce as Wbole Pulleys . Yocom & Son's Shafting 
Works, Drinker St,., Phlladelpbla. Pa. 

Malleable and Gray Iron Castings, all descriptions,  by 

Erie Malleable Iron Company, limited, Erie, Pa. 

National Steel Tnbe Cleaner for boi ler tubes. Adjust
able,dnrable. Chalmers-Spence Co . ,lO Cortlandt St . ,N . Y .  

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

Best Oak rranned lleather Beidng, Wm . F. Fore
paugh, J r., & Bros. , 531 Jefferson st., Pbiladelpbla, Pa. 

For best Dnplex Injector, Bee Jenk s' adv. , p. 60. 

Nickel PlaJ,in�. -�ole manufacturers cast nickel an· 
odes . pure nickel salts. importers Vienna Hrue, crocus. 
etc. Hanson & Van Winkle. Newark, N. J., and 92 and 94 
Liberty St.,  New York . 

Presses, Dies, Tools for working Sheet Metals, etc. 
}'ruit and other Can 'l'ools. E. W. Bliss, Brooklyn, N. Y. 

4 to 40 H P. Steam Engines. See adv. p. 61. 
C. B. Rogers & Co . . Norwich, Conn . .  Wood Working 

Machinery of every kin d .  See adv. , page 78. 
Houghtol l 's  Boiler Compound contains nothing ,that 

can injure the I'on, bnt it will remove scale and prevent 
Its formation. Hougbton & Co., 15 Hudson st., N. Y. 
Long & Allstatter Co ' s Power Pnnch. See adv. , p. 77. 

For Mill Mach 'y & Mill Furni shmg , see iIIus . adv. p. 77. 
For Pat. Safety Elevators, Hoist ing Engines , Frict.ion 

Clutch Pulleys, Cut-off Coupling, see Frisbie 's ad. p. 94 .  
Safety Boilers . See Harrison Boiler Works adv. , p.  93. 

Saw Mill Machinery. Stearns Mfg. Co. See p. 78. 
M ineral Lands Prospected , Artes ian Wells  Bored , by 

Pa . Diamond Drill Co . Box 423. Pottsville. Pa. �ee p. 93. 
Rollstone Mac. Co . 's Wood Workinll:Mach'y ad. p. 94. 

For ],{achinists' Tools , Bee Whitcomb's adv. , p .  94. 

Fire Brick , T ile, and Clay Retorts, all shapes . Borgner 
& O'Brien, 'Pf'rs, 23d st. ,  above Race, Phila., Pa. 

Turbine Wheels ; Mill Mach'y . O.J.Bollinger,York,Pa. 

For best Portable Forges and Blacksmiths' Hand 
Blowers, address Buffalo Forge Co., Buffalo, N. Y. 

The Brown Antomatic Cut-off Engine ; nnexcelled for 
workmanship, economy, and durability. Write for in
formation , C. H. Brown & Co. , Fitchburg, �l ass. 

Ball's Variable Cut·off Engine . See adv.,  page 108. 

Clark Rubber Wheels adv. See page 108. 

Brass & Copper in sheets , wire & blanks . See ad. p. l09. 

The Chester Steel Castings Co. , office 407 Library St. , 
Philadelphia, Pa . . can prove by 15,000 Crank Shafts, and 
10.COO Gear Wheels, now in use, the superiority of their 
Castings over all others . Circular and price list free. 

The Twin Rotary Pump. See adv. ,  p. 78. 

Wren's Patent Grate Bar. See adv. page 109. 

Diamond Saws. J. Dickinson , 64 Nassau St. , N. Y. 

Berryman .Feed Water Heater. See ilIus. adv . , p. 110. 

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

Eagle Anvils, 10 cents per pound. Fnlly warranted. 
Geiser's Patent Grain Thrasber, Peerless, Portable, 

and 'l'raetion Engine. Geiser M't'g CO. ,Waynesboro, Pa. 

J titufifit Imtritau. 
Tight and Slack Barrel machinery a specialty . •  Tohn I after putting it on Y I also find some difficulty in mak

Greenwood & C o . ,  Rochester, N . Y. See illus . adv. p.109 . ' ing the silver go on only in spots;  it acts as water does 
Baxter Wrenches fit peculiar corners. Indispensable on a greasy surface. A. You can mix the silver soln-

to IIrst-class mechanics. Greene, �'weed & Co .• N. Y. tion witb a little gum water to prevent spreadill!,. 

For the manufacture of metallic shells. cups, ferrules, (6) R. E. M. writes ; I have been told by blanks, and any and all kinds of small press and stamped ' 
work in copper, brass, zinc, Iron, or tin. address C. J. God- engineers that beef tallow used in a steam engine cyl in

frey & Son, Union City, Conn. The manufacture of small der would canse tbe follower and piston heads to wear in 
wares , notions. and novelties in tbe above line, a spe· holes . We use tallow in onr cyl inder, and cavi ties large 
cialty. See advertisement on page 62. enough to lay tbe finger in have appeared in the follower. 

Honston's Sasb Dovetailing Machine .  See ad. , ll.110. Do you th ink it is from the above reason, and wby does 

Comh'd Pnnch & Shears ; Universal Lathe Chucks. Lam- i tallow have thi s  effect ? What 
.
is the be�t l u b:icant for 

bert ville Iron Works, Lambertville, N. J. See ad. p. 94 . . steam cylmder, and where can It be obtamed . Is bees-

I wax or black lead good to nse in a cylinder? A. Tallow, 
Pat. Steam Hoistillg Mach'y. See ilIns. adv. , p. 110. i when s l1 bmitted to tbe action of l ive steam for a time, . 

New Economizer Portable Engine . See iIlns. adv. p. 110. is partially decomposed, and several fatty acid s are I ibe
Lathes, Plan ers, Drills , with modern improvements . , r. te� w�ich corrode

. 
the bot. metal: If the cyl i nd�r 

Tbe Pratt & II' hitney Co.,  Hartford, Conn . i reqUires It use best .mmersl sperm Ull ground to a thl D  

Rue's New " Little Giant " Injector i s  much praised
' paste with finest graphite. Eee Lubricators , page 4, 

for its capaCity, reliability, and long use without repairs. current volnme. For addresses of dealers in  cylinder 

Rue Manufacturing Co.,  Philadelphia, Pa.. o i ls see onr advertising columns . 

The Sweetland Chuck. See illus . adv., p. 109. 

For Shafts, Pulleys, or Hangers . call and see stock 
kept at 79 Liberty �t., N. Y. Wm. Sell ers & Co . 

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

The Common Sense Dry Kiln prevents check, warp, 
or hardened surface. See St.Albans M 'f'g CO.'s adv.p.60. 

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. 

Don't bny a Steam Pump nntil you have written Val
ley Machine Co., Easthampton, Mass. 

Linen hose, rubber hose, cotton, rubber, and leather 
belting. Greene. Tweed & Co. , 1 18 Chambers St., N. Y. 

Use the Vacuum Oils.  The best car, lubricating, en
gine, and cylinder oils made. Address Vacuum on Co., 
No. 3 Rocbester Savings Bank. Rochester, N. Y. 
Skinner'S Chuck. Universal, and Eccentric. See p. 106. 

I£S 
HINTS 'fO CORRESPONDENTS. 

No attention will be paid to communications nnless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 

g i ven to inqu irers. 
We renew OlIr request that corre8pondent�, in referring 

to former answers or articles ,  will be kind en ough to 
name tile date of the paper and the page, or the number 
of the question . 

Correspondents whose inqniries do not appear after 
a reasonable time shou ld repeat t.hem. If not I hen pub
l ished, they may conclude that, for good reasons, tbe 
Editor declines them . 

Persons desiring special information which is pu rely 

(7) C. E. R. asks how to make a good 
green writing ink. Have tried t.he receipt i n  SUPPLE
MENT, No. 158, and get only a pale yeIlowi.h green. A. 
Make a strong solution of one of the aniline coal tar 
greens in water. 

(8) A. C. B. writes : I wish to set ' an 
engine, and tbink of set.ting on a concrete foundation. 
Sand and gravel are not more than forty feet d i stant; 
Stone for bui lding purposes abont a mile and a half. 
Will concrete make as good a foundation as stone?  If so, 
what cement is best, and how prepare and proceed ?  
Engine is 7%,x18 inches, and runs 300 revolutions per 
mi nute, running c ircu lar saw. A. We recommend you 
to nse stone ; concrete, if not of the very best, will be 
apt in time to give way uuder the action of tbe engine. 

(9) R. A. R. writes : 1. I am building a 
grain elevator, in wbich the grain will be lifted to a 
height of about 45 feet from the pit, and it is rlesirable 
that the elevator bead should be, as nearly as possible,  
perpendicularly over the foot. Wonld a slope of two or 
tbree feet in tbat height be snfficient P And would it  d i s
cbarge properly with that slope if run at from 150 to 
180 feet to the minute P A. No ; buckets would not de
liver. Speed of buckets should be at least twiee 1 80  

feet per minnte. 2. Wbat width o f  rnbber o r  leatber 
belting would be requi red to drive the above , the belt 
running at 180 reet to the minnte, over a 16 inch pulley 
on elevator shaft at top, and driven by a 3 foot pnl ley at 
bottom (distance between the pnlley shafts 30 feet), 
t he power being one horse ? A. 8 inr,hes wid e ; the 
upper pulley sbould be nearly or quite 4 fee t d iameter. 
3. Which would be the best for the last mentioned belt., 
rubber or leather P A.  Ru bber. 4. How muny bushels 
per hour should one horse be able to elevate to thc 
he igbt mentioned , making a fair allowance for friction , 
etc. ? A. About 1� bushels per minute, at a speed of 
530 feet. 

(10) C. asks : 1. When a belt between two 
of a personal character, aud not of general interest. pul leys runs trne and even on one of the pu)]eys and has 

shou ld  remit from $1 1.0 $5, according to the subjec t ,  a tendency to run off the other, the presumption is that 
as we canno!. be expect.ed to spend time and lahor to the sbaft of the latter is not level, and if so, will the 
obtaill such i nforma. tion wit.hout remlllleration .

. I belt run off the

. 

higher or the lower edge of the pulley ? 
Any numbers of the SC[ENTIFIC AMERICAN S UPPLE- A. The two edges of the belt run at different ve locities 

MENT referred to in these columns may be had at th i .  and the belt travels toward the s i de runni"g at the 

office. Price 10 cents each . highest velocity. 2. Why is it tbat t.he same belt has 
sometimes a tendency to run off the same side of both 

( 1 )  C. & Co. write : 1. We have a 6 horse 
pulleys ? A. Probablv because the two sides or edges 
of the pulleys have different diameters. 3. Is there 
any cheap publication wbich gi ves all necessary informa
tion respecting belting. i ts strength, the best methods 
of lacing, etc. ? A. " Cooper's Use of Belting, " price 
about $3 50. 

;'oiler which we use to run off our newspaper one day 
each week. Which would be best for the boiler, to blow 
it  off each week, or to perm it it to stand with the nsual 
amount of water in it ? Shou,d it stand empty or filled ? 
A . If you nse fresh water, keep the water in the boiler, 
and after steam i s  blown off close all openings till you 
wish to nse it again. 2. Which is the best method of 
preserving small rubber hose when not in nse ? A .  
Keep it in water. 

(11) C. M. K. asks : Can you give me some 
good and cheap plan of making a .. bar pbotometer " 
for testing the candle power of gas or other light ? A. 
See photometers and photometry, in Nos. 64, 30, 44, 8, 
43, 236, 234, and 253,SClENTIll'lC AMERICAN SUPPLEMENT. 

(12) L. C. (Razan) says in regard to silver
plating large articles with a small batb : I have often 
silvered, with a sponge, very large objects for which I 
had no vessel big enongh , and the matter is very simple . 
I take the anode (copper wire) and wind it around 
a wooden stick, connecting the object (as cathode) 
with the negative (zinc) pole. Tbe two are then brought 
into contact and kept moist with a sponge dipped in 
the plating bath. In this way plate either brass, Ger
man silver, or Britannia metal, to any thickness desired. 
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I N D E X  O F  I N V E N T I O N S  
.I!'OR WHICH 

Letters Patent or the United State" were 
Granted I n  tb.- Week Endln� 

July 1 9 ,  1 8 8 1 .  
.\.:VB EACH BEARING THAT BA '.I'E. 

[Those marked (r) are reissued patents.l 
A printed copy of the specillcatlon 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 
pat.ent desired and remit to Munn & Co . , 37 Park Row. 
N ew York city. We also fUrnish copies of patents 
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Abdominal supporter, J. Die] . . . . . . . . . . . . . . . . . . . . . . 244,561 
Advertising device, J.  O. Belknap . . . . . . . . . . . . . . . . . 244.371 
Alloys for anodes, producin�, W. Frishmuth . . . . . .  244,445 
A nimal trap, R. Elliott. . . . . . . .  . . . . . . . .  . . .  . .  . . . . .  244,572 
A nvil, pUDcb,and shears, combined.B.A.Schneek-

lotb. . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,488 
Anger, portabl e  steam, W. F. Leacb . . . . . . . . . . . . . . .  244,629 
Axle. vehicle , W. S. Platt . . . . . . . . . . . . . . . . . . . . . . . . . . . 244.661 Badge, P. S. Holfman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,457 
Bale tie,,J . L. Grillln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,591 
Baling press, A .  D. ('bannell . . . . . . . . . . . . . . . . . . . . . . .  244,547 
Baling press , J. N. Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2H,438 
Beads. machine for stringing, W. Halstenbach . . . .  244,452 Bed bottom, spring, J. Lokie . . . . . . . . . . . . . . . . . . . . . . . 244.633 
Bed, bospital . Jensen & Olsen . . . . . . . . . . . . . . . . . . . . . .  244,612 
Bedstead, wardrobe, E. N. Doring . . . . . . . . . . . . . . . . .  244,567 
Binder, temporary, A. F. Shorey . . . . . . . . . . . . . . . . . . .  244,678 
Bl ast furnace, J. )1. Hartman . . . . . . . . . . . . . . . . . . . . . . .  244,454 

�last furnace, P. L. W eimer . . . . . . . . . . . . . . . . . . . . . . .  244,408 
Blow pipe. M. H. Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,623 

Board. See Telephone switch board . Vignette 
board. . 

Boiler. See Steam boiler. 
Boller feeder, automatic, B .  T. Babbitt . . . . . . . . . . . .  244,', 1 8  
Boiler furna.ee, straw burning, A. A .  Culver . . . . . . . 244,436 
Bolting chest, A .  P.  Gross . . . . . . . . . . . . . . . . . . . . . . . . . . 244,339 
Bolting cloths, tightening, I. Dick . . . . . . . .  . . .  244,:183 
Book rest. J. Swartz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,406 
Boot treeing machine, T. Barrett . . . . .  . . . . . . . . . .  244,423 
Boot treer's rub stick. T. Barrett et al. . . . . . . . . . . . . 244,710 
Box. See Locomotive fire box. 
Box for ruching . laces, etc . .  A. Back . . . . . . . . . . . . . . . 244,519 
Boxes, manufactnre of, W .  H. Allen (r) . . . . . . . . . . . .  9,815 
Bracelet, E. A. Th iery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24'-687 
Button. O. C. Devereux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244,560 Button and stUd. C. A. Fautz . . . . . . . . . . . . . . . . . . . . . . . .  244,441 
Button ,  sleeve, D. F. A d ams . . . . . . . . . . . . . . . . . . . . . . . 244.3� 
Calendar, revolving. G. F. McIndoe . . . . . . . . . . . . . .  24U69 
Can .  See Sheet metal can . 
Can tilling machine. H. J. Clark . . . . . . . . . . . . . . . . . . . . .  2H.378 
Car brake, A. C. Springer . . . . . . . . . . . . . . . . . . . . . . . . . . .  244.495 
Car coupling, A .  A. Armitage . . . . . .  . . .  . . .  . . . . . . . . .  244,366 Car coupling. A. M. B�chard . . . . . . . . . . . . . . . . . . . . . . .  24UU 

Car coupling. J. R. Nickols . . . . . . . . . . . . . . . . . . . . . . . . . .  244.650 
Car door lock, C. W. Preston . . . . . . . . . . . . . . . . . . . . . . . .  244,665 
Car, freight, F. Klier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244,622 
Car beater, IV . C. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2H,522 
Car motor, street, J. S. J�ewis . . . . . . . . . . . . . . . . . . . . .  244,631 
Car propulsion, apparatus for street, J. B. Cline . . .  244,713 
Car seats, limb support for. C. Beggs . . . . . . . . . . . . . . .  2H,;29 
Car starter, R. C. Smith . .  . . . . . . .  . . . . . . . . . . . . . . . .  244,680 
Car, stock, C. G. L. Frik . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244,444 
Car wbeel, A. M. W right . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,412 
Carbureting apparatus, gas or air, J. W.Hoard et al. 244.387 
Carburetor, J. Clingman . . . . . . . . . . . . . . . . . . . . . . . . ' "  2H,4M 
Card fillets. apparatus for covering cy linders with, 

J. S. Dronslleld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,568 
Carding machines, mechanism for stripping the 

lIats of, G. H .  Chandler. . . . . . . .  . .  244.546 Carpet lining. machine for making, G. K. Stinson . 244,496 
Carpet roll core. G. S. Grilllth , Jr . . . . . . . . . . . . . . . . . 244,593 
Carriage seat, W. P. Ginter . . . . . . . . . . . . . . . . . . . . . . . . . .  244,585 

Carrousel. T. A. Carl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,376 
Case. See Piano case. Shot ca se. Show case. 
Cash register, W. C. Vaj en . . . . . . . . . . . . . . . . . . . . . . . 244,692 
Caster and corner clamp for trunks , combined . 

W. fl . Gould . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U4.447 
Centrifugal mach ine , T. H. »Uiller . . . . . . .  244,473 
Cbain, ornamental, H.  W exel (r) . . . . . . . . . . . . . . . . . . .  9.814 
Chair. See Dental chair. ReCl ining chair. 
Check re"ister, Loomi. & yates . . . . . . . . . . . . . . . . . . . . 244.465 
Chest. See Bolting cbellt. 
Cbimney draught mecbanism , J. G. Miiller . . . . . . .  244,402 

Cburn, 1. V. & J. R. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . 244,647 
Cider press, J. W. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,516 
Cigar macbine , O. Hammerstein . . . . . . . . . . . . . . . . . . .  244.453 
Cinder and dust arrester, J.  F. Le"ate . . . . . . . . . . . . . 244,GSO 
Clasp. See Hitcbing clasp . Hook clasp . Safety 

clasp . 
Cleaner. See Steam boiler cl eaner . 
Clock escapement, C. Stablberg . . . . . . . . . . . . . . . . . . . .  244,684 
Clocks, stem winding attachment for, C. Gullberg 244.451 
Clntch. friction , B. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . .  2440493 
Clutch, steam, T. Dill . . . .  . .  . . . . . . . . . . . . . . . . . . . .  244.717 
Cock and faucet, self-closing, J. Brougbton (r) . . . . 9,816 Collin handle socket, W. M. Smith . . . . . . . . . . . . . . . . . .  244,681 
Coke oven door, C. Beam . . . . . . . . . . . . . . . . . . . . . . . . . . . 244,528 

(2) X. F. asks how to clean-a rusty gun and 
make it sbine brightly. A. Ping the barrel, and rub and 
sconr with fine emery moistened with dilute sulphuric 
acid (acid 1 ,  water 5), then with emery and oil , and 
finally with a woolen rag and oil. 2. What is a good 
and durable wash, silver or nickel, for a gun ? A. We 
know of no practical way of putting on a good coating 
of nickel or silver by wash . 3. Give me a recipe to sil
ver or n i cke l-plate a brass te legraph instrlllnent. A .  
See articles o n  these snbjects on p p .  153, vol. xliii . ,  and 
81, vol . xliv. 4. What is a good thing to clean and 
polish up brass ? A. Scour with a l i ttle oxalic aCid , 
then with a little fine emery and oil . (13) W. L. writes : I have noticed in Collar coupling, horse, A. D. Shepard . . . . . . . . . . . .  244,490 

(3) J. L. M. asks how to construct a box 
for hold i ng electroplating solntion and articles while 
being plated. How large should · the box be to be sup
plied wi th electricity from one-half pint bichromate bat
tery ? How must I connect the wires of the batt.ery with 
the box ? A. It depends upon what solu tion the bath 
consists of. See instructions for making tanks, etc . ,  for 
electroplating baths in aIticl es on nickel plating and 
electro-metall urgy, pp. 153, vol . xl ii i , 81, 3, 33, 116, and 
133, vol. xliv., SCIENTIFIC AMERICAN. 

(4) J. B. A. asks : What mixture shall I 
use to stain  a white ash fishing pole a very dark brown. 
It has already had a coat of varnish ? A. Boil 72 lb. 
Vandyke brown, and 2 oz. carbonate of soda in 12 oz . 
of water, and add 72 oz . of bi chromate of potassll; or 
use a weak aqueons solution of permanganate of potasoa 
in water. It is better to remove the varnish Ilrst with 

sandpaper, and varnish after staining. 

(5) F. V. asks : I .  Is the re anything I can 
mix with aniline that I can paint on pearl with thllt will 
penetrate as a die  and leave the color in the button ? 
A. 'I'here is no available mordant. You can nse gnm 
water, or colorless French spirit copal or damar varnish 
as a vehicle . 2. Can you tell me how to etch pearl ?  
What is a good cement to fasten cut Bteel on pearl and 
glass ? A. You w i l l  find the information on pearl and 
pearl inlaying which recently appeared ill this paper. 
3. I have some cut steel that has ru sted after being fast· 
ened on pear!. Can yon tell me of something that will 
take the rust oJ'f and not hurt the pearl ? A. Use a 
little oil and emery fiour. 4.  Is there any way to soften 
pearl to make it cut e&sy � A. No. 5. Is there any 
way to paint with nitrate of silver so it will not spread 

several answers to correspondents and in at least one Collar fastening, borse, S. Peters . . . . . . . . . . . . . . . . . . .  24'.657 
article in your val ned paper an al lusion to what they call Corset, M. Adler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244,511 

the whitewash on the " White House ." As I know Corset., L. A . Downs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,885 
something of that prepara tion I tbink it proper that I Corset , D. H. Fanning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,573 

inform yon and yonr many readers. About tbe year Cotton gin, D. D. C lark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244,549 
Cotton press, Griffin & Winborne . . . . . . . . . . . . . . . . . . .  244,592 1836, John Ogden Dey, Esq. , a maternal nncle of mine, Coupling. See Car coupling. Collar conpling. 

visited �'ashington. He was a man of very observant Crate for tbe transportation of fruit and live 
habits, and in his inspection of the White House and stock, combination, Wilson & Henning . . . . . . . .  244,409 
the old Capitol building (the central part of tbe ' Cap i- Cultivator, E. Barrows . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,369 
tal as it now stands) he found that the stone of which Dental cbair, A .  W. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . 244,487 
it was erected was being acted on severely by the Desk and folding wardrobe bed. combined , E. N. 
weather, the outside of thc stones had splintered by ex· Doring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244 .566 

posure and contraction and the disintegrative effect of Die , R. A. Bacon . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  244,520 

the atmosphere to such an extent as to seriou.ly threaten 
Dish washer, M. A. Brass . . . . . . . .. . . . . . . . .  . . . .  . .  244,540 
Ditching machine, G. G. Lynch . . . . . . . . . . . . . . . . . . . .  244,466 

its permanency. He sought the Committee on Public Ditching machine. F. Plumb . . . . . . . . . . . . . . . . . . . . . .  244,400 
Buildings and proposed to remedy the evil, not witb Door banger. A. C. Arnold . . . . . . . . . . . . . . . . . . . . . . . . .  24U18 
stucco, but wi th a cement wash'. After a full interchange Dredging macbine. Parks & Freeman . . . . . . . . . . . . . . .  244,480 
of opinion he was empowered to send the material and Dropper. See Seed dropper 
instructions to Washi " gton , wh ; ch he did; and it was Dye tub, G. yule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244 .509 
put on the next year, and has stayed there ever since, pro- Egg poacher, L. E. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . .  24:,415 

tecting the building material effectually. The informa- Electric l ights. apparatus for treating carbon pen-
cils for, W. Sawyer (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.R07 

tion was given with out fee or reward . The old man has Elevator and carrier, n. Dockstader . . . . . . . . . . . . . . .  244 5ti� 
passed away long since, and , in j ustice to hi s memory, 
as well as to inform the pnblic, I have penned this. The 

material used was H Onondaga Hydraulic Cemen t," from 
State of New York, mixed with a small amount of glne 
and with milk, t.he exact proportions I do not now re
member. I have seen several brick houses covered 
with this cement that has s l ood all kinds of weather for 
years. Some I have in mind were washed thirty-five 
years ago, and still retain the full coat and l ook as well 
as when put on . The cement has to be applied soon 
after it is m ixed , and put on as thick aB the brush will 
carry it. Sometimes two or more coats are required. 

Emery or grinding wheels, mounting and support-
ing solid, E. R. Ware . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,699 

Engine. See Hydrau lic engine. Rotary steam 
engine. Paper pulp enlline. 

Envelope machine, A. A. Rheutan . . . . . . . . . . . . . . . . . . 244 .485 

ETaporator and drier. C. G. Till . . . . . . . . . . . . . . . . . . . .  2'4,499 
Excavating machine. T. Dill . . . . . . . . . . . . . . . . . . . . . . 244,718 
Explosive blasting material, Faure & Trencb . . . . .  24',575 

Extractor. See Stump extractor. 
Eyeg]asses, bow spring for. F. Terstegen . . . . . . . . . . 244,686 
Fabric. See Tubular fabric. 
Fanning mill , Klassen & Schwarz . . . . . . . . . . . . . . . . . .  2H.620 
Fence wire, machine for twisting, H. N. Frentress 244,579 
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Fence wire stretcher, A. H. Calkins . . .  . . . . . . . . . . .  244.375 Poi1shing compound, H. L. Haas. . . . . .  . . . . . . . . . .  244,595 I Telephone. electric. W. Main . . . . . . . . . . . . . . . . . . . . . .  244,633 
Fence wires to posts, device for attaching, T. S. Pool and billiard tables, pocket support for, A. W.  Telephone swil ch board, T. W. Lane . . . . . . . . . . . . . .  244,625 

Woodruff . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244.411 Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244.368 Telephone switch board, Lane & Gleeson . . . . . . . . . . 244,626 
Filter. G. H. Moore . :  . . . . . . . . . . . . . . . . . . . . . . . . . . . , . .  244,471 Preserving fruit juices, C. A. Axl ine . . . . . . . . . . . . . .  244,517 Telephonic transmitting instrument, E. '1\ Green-
F'i1:er. P. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244.701 Press. See CIder press. Cotton press. I fleld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244.590 
Fire in oil tanks, extinguishing, C. Barnes . .  244,421, 244.422 Press, G. H. Reynolds . . . . . . . . . . • • . . .  ' . . . • . . . • . . . . . . . .  244,672 I Terret, overcheck. J. Hudson . . . . . . . . . . . . . . . . . . . . . .  244,458 
�'lre screen and fender, combined, J. C. Matthews 244,397 Printer's chase. adjustable, Snyder & Ivins , . . . . .  244,682 Tether, horse tail, C. Shrewsbury . . . . . . . . . . . . . . . . . . .  244,491 
F'ish, desaJting the skins, bones, and tissues of Propel1er, vessel ,  R. Gawne . . . . . . . . . . . . . . . . . . . . . . . . 244,582 Thermo.electric generator, C. A. Randall . . . . . . . . . . 244,666 

salt, P. C. Vogellus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,502 Pulp for transportation and sale, manufacture of : Thrasher cylinder teeth, machine for threading, 
Fly screen, R. C. Ludlow . . . . . . " , , , , , , ,  . " " " ,  . . . .  244.637 dried .wood, S. M. Allen . . . . . . . . . . . . . . . . . . . . . . . . . .  244.417 ! H, M. Smith . . . . . . . . . . . . . . . .  " , , , . , ,  . . . .  , ,  . .  , ,  . . . 244,'179 
Folding screen for beds, E. C. Johnson • . .  , . . . . . . . .  244.613 Pulping engines, etc., apparatus for actuating the Thrashing machine, J. C. Hooven . . . . . . . . . .  . . . . . .  244,605 
�'olding table. D. J .  Powers . . . . .  " "  . " . " "  . . . . . . . .  244.401 followers of wood, W, Jones . . . . . . " "  . .  " . . . . . . .  244,461 Tie. See Bale tie. 
�urnace. See Blast fomace. Regenerative fur- Pump, J. \V , Douglas" . . . . . . . . . . . . . .  " " ,  " . . . . 244.334 Tire, wheel, A ,  Brady. " ,  . " , . . . . . .  " " " " " " ,  . . .  244,378 

nace. Pump, J. Mayher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244,64.1 Toe weight, J. Fenton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244,886 
Gas apparatus, J. S, Wood " . .  " • .  " . . . . .  " . . . . . . .  244,705 Pump, T. Rose . . . . . . . . . . . " . . . .  , , , . , , , , , , , , , . , . , , . , , ,  24U73 Toy furniture, Pierce & Bernhard . . . . . . . . . . . . . . . . .  244,658 
Gate. D. H, Jarrard" . . . . . .  " . . .  " " " .  " . . . . . . . . . . . " 244,611 p.uwp, H. C, Taylor . . . . . . . . .  " "  . . . .  "" . . . . .  " . . . . . .  244.4�7 , Toy horse and wagon, F. W, Carpenter . . . . . . . . . . . .  244,433 
Generator. See Thermo-electric generator, Pump, force and suction, B. Branson (r) . . . . " " . .  9,81 0 Toy savings bank, J, Mnrray . . . .  " . . . . . . . . . . . . . . . . .  , 244,646 
Glass and iron, composition of matter for moulded Pump, steam, M, Schnltz (r) . . . . . . . . . . .  " . . . •  " "  . . .  9 .818 · Toy watch. J. G. Powell . . . . . . . . . . . .  " ,  . . . . . . . . .  " " "  244,663 

articles to resemble, K Rosenzi . . . . . . . . . . . . . . . .  244,486 Pumps by compressed air, operating, E. Hill . . . . . .  244 ,60'1 ! Trap. See Animal trap. Sewer trap. 
Glove fastening, E. Loewenthal . . . .  " . . .  " . . . . . . . . . .  244,632 Quadrats, mechanism for cutt1ng otf and elevat- 'I'runk catch, G. :i\ l inchin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244,645 
Glove fastening. J, B. Pings . . . .  " "  . . . . . . . . . . . . . . . .  244,659 ing lilles of, Lorenz & Johnson." " " . . .  " . . . . . .  244,636 , Tub, See Dye tUb. 
Grain and seed separator, I. Barnett . . . . .  " . . . .  244,526 Rack, See Whisky rack, :, Tubular fabric and tbe method of weaving tbe 
Grain meter buckets. spring buffer for, J, G. F. L. Rail joint, C. 1'. Johnson . . . . . . .  " . . . . . . . . . . .  " "  . . . . .  24U60 . same, W. H, Lord . . . . . . . . . . . . . . . . . . . . . " . . . . . . " 244.395 

Dieter . . . . . .  " . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . .  244,562 Railway, pneumatic, Bardwell & Nolan " . . . " ,  . . .  244,524 Turn-table, C. & G, White . . . . . . . . . . . . . " "  . . . .  " . .  " 244,703 
Gun, air, H. M, Quackenbush . . . .  ' "  . . . . . . . . .  . .  . .  244,484 Railway Signal apparatus, M.. C. Bragdon . . . . . . . . 244,430 Type distributing machine, L, K. Johnson " "  . .  " 244,721 
GymnastiC apparatus, A ,  C,' C, H" & J, 1 1. Gifford. 244.388 Railway tracks, automatic switch for, Watson & Type distributin� machine, Lorenz & Johnson . .  " 244,725 
Harne fastener, C. Hutchins . . . . . . . . . . p '  • • • • • • • • • • •  � 244,f09 Garsed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,700 Type distributing machines, carrier for, W. A. 
Barnes, combined drau�ht eye and bold back for Rake teeth, apparatus for Btrai�htening, J. B. Lorenz et al . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . .  " 244,724 

harness, F. A. ·Bingham . . . . . . . . . . . . . . . . . . . . . . . . . .  244,428 Hamblin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,597 Type in lines, 'machine for arrangin�, Lorenz & 
Hammer, power, A .  Beaudry . . . . . . . . . . . . . . . . . . . . . . . .  244,370 Reclining chair. G. A. Keene . . . . . . . . . . . . . . . . . . . . . . . .  244,463 Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,723 
Hammers, nail holding and starting attachment Refrigerating apparatus and method of using the Type setting machine, W. A. Lorenz, • • • .  " . .  " " "  244,684 

for, G, C, Peeling . . . . . . . . . . . . . " "  . . . . . . . . . . . . . . . .  244,655 same, E. Hill . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . .  244,601 Umbrel la and parasol, W. Carter" . "  . . . . . . . . . . . .  " 244,545 
Hammock, V. P. Travers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244,690 Refrigerating cars, method of and apparatus for Urinal. B. P. naggett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,381 
Handle, See Saw handle. cooling, E. Hill . . . .  "" . . . . .  " " . . . . . .  . . . . . . . . . . 244,602 Vehicle foot rest, C, F'.  Stillman . . . . . . . " " " . . . .  244,403 
Harness attachment, J, C, Covert . . . . . . . .  " . . . . . . . .  244,555 Itcfrlgerating chamber, W. Scott . . .  " "  . . . . . . . . . . . .  244.(;76 Vehicle running gear, J. Herbrand " " ' " ' ' . .  " . .  , 244,599 
Harness check hook. J. Paar . . . . . . . . . . .  " . . . . . . . . . .  2H,653 Refril'erator, Bundock & M.apel . . . .  , " . . . . . " . .  244,542 Vehicle spring, J .  C. Crawford " . .  " . . . . . .  " " "  . . .  244.380 
Harness fastening, spring, H. M. Orcutt . . . . . . . . . . .  244,475 Refrigerator car, railway. A. �'. & D. M, Higgs. . . .  244,456 Vehicle, two-wheeled, D. B. Jackson et al . . . . . , . . . .  244,610 
Harvester cutter bar, 1'. C. Crees . . . . . . . . . .  " . . . . . . .  244,435 Regenerative furnace, rotative, C. W, Siemens . . .  244,492 Vent for casks, J, Luger . . . . . . . . . . .  " . . . . . .  " . . . .  " "  244,396 
Hay and grain elevator, E. M. Deane . . . . . . . . . . . . . . .  244,715 Register. See Cash register. Step or platform Vignette board, C. W. Earle. , . " . . . . . . . .  " . .  " " "  244,440 
Heater. �ee car heater. register, Check register, Wagon jack, H, T. West . . " . " "  . . . . . . . . .  " " "  . .  " ,  244.505 
Heater and feeder, T. Craney . . . . . . . . . . . . . . . . . . . . .  244,556 Rein holder, Eo C. Clarke . .  " . . . .  " . . . " . "  • •  " " " . .  244,550 Wagon spring, S, G, Clough (r) . . . . . . "" . . . . . .  " " .  9,813 
Heating; water by electriCity, apparatus for, E. R, Riveting machine, G, Cnmming" " "  . . . . .  " . . . . . . . 244,437 Wagon spring, E. Horton (r) . " . . . .  " "  . . . . . . . .  " . . .  9,808 

Whitney , . . . . .  " . . . . . . . .  . .  . . . . . . . . . . . . . . .  244.704 Rock drill , S. Hussey, . . . . . . . . . . . .  . . . " "  . . . . . . .  " 244,608 Wall paper, manufacturing, W. C. Waiter . . .  " . . . .  244,503 
Hinge for landau tops, Johnston & Rasmussen . "  244.616 Hocking chair foot rest, L. K. Dutton . . . . . .  " . . . . .  244,570 Washer, See Dish washer, 
Hinge, lock, J. A. Klein . . . .  " , , , . . . . . . . . . . . .  " . . . . . .  244,621 Rot.<"y steam engine, D, L. Cross . . . . . . . . .  " . . . . . . . .  244 558 Washing machine, W, C. Johnson . . . . . . . . . .  " " • •  " 244,615 
Hinge, spring, Boyden & Browll . . . .  " . . . . . . . . . . .  244,539 Rubber for packing, etc" sheet, G. K, Crawford .. , 244,557 ·Washing machine, T, M, Lane" •• " . "  • • • • • •  " . " . .  244.464 
Hinge, spring, W. Gilflllan . .  " . " "  . . . . . . . .  " . . .  " " ,  244,584 Saddle. C. n, Veeder . . " " " "  . . . . . . . . . .  " . . .  . .  . .  244,693 Washing machine, G. Work . . . . . . . " . . .  _ • . • • • • • •  " .  244,706 
Hitching clasp, J, J, Burke . . .  " . . . . .  , , , , , , ,  . . . . . . . .  244,543 Saddle girth fastening and harness bnckle, Lan- Watch case fastening, J, M, Cooklngbam . . . . .  " . . .  244,553 
l l obby horse. A. Goodspeed . . . . . . . . . . .  " " "  . . .  " . .  244,586 caster & Sears . . .  " . . . . .  . " . . . . . . . . .  " . . .  " . "  . . .  244.624 Watch trains, machine and device for end shak-
Hog cholera compound, Miller & Stover . . . .  " . . . .  244.643 Safety clasp, F. Armstrong; . . . . . . . . .  " . .  " . " " "  . .  244,515 lng, C. E. Dodge . . . . . . . . . . . . . " "  " "  . .  " "  . . . . .  244,433 
Hoisting engine, T, DilL . . . . . . . . . .  " . . . . .  " , , ,  . . . .  ' 244,716 Safety pin, C. L. Norton . . . . , , , . . . . . . .  " "  . . . . . . .  " . 244,651 Water closet, W. Blackwood, Jr . . . . . " "  . .  " . .  " . " ,  244,585 
Hoisting machine, IV , B. Padgett . . . . . . . . . . . .  " . . . .  244,654 Sand and water break, Maxson & Buck . . . . . . . . . . . .  21 4 ,640 Water gate, J, S, Powers" . """"  . . . . . .  " "  • . •  " "  244.664 
Holder. See Lamp bolder, Rein holder. Lead Sand mould and flask for moulding, M, Freeman . 244,413 Water motor, W. Lay " "  . . . . .  " " . " , . "  . . . . . .  " " "  244.628 

and crayon holder, , ewing; machine needle Sash balance, A, Andersoll . . . . . . . . . . . . . . . . . . . . . . . . . .  244.513 Weigher, automatic grain, C, Wais . . . . . . . . " " . "  . .  244,697 
holder. Music book holder. Spoon holder. Sash holder, L, C ,  Strong . . . . . . . . . . " . . . . . " . . . . . . . .  244.405 Wheelwright machine, C, Anderson • • • • • • . • •  , , " .. ' 244,365 

Hook. See snap hook. Saw handle, crosscut, J. Hilton " . . .  " . . . . . . . . . . . . .  244,3nl Whip stock, G, King . . .  " . . " . . . "" . . . . . . . .  " . . . . . .  " 244,619 
Hook clasp, T. Armstrong . . , . . . . . . . . . . . . .  " . . . . . . . .  244,514 Saw handle, detachable, J, Hilton . . . . . . . .  , , "  . . . . .  234,390 Whisky rack for bonded warehouses, construction 
Hops for brewing purposes, purification of, J. Scale for wagons, weighing, \V. L. Yohn . . . . . . . . . . .  244,709 of, T. J. Pottinger. . . . . . . . . . . . . . . . . . . . . . . . .  . .  244,662 

Walker." . . . .  " . " "  . . . . . . . . . .  , . . . . . . .  " . . . . . . . . . . .  244,695 Scissors and pencil holder, combined. J. II. Woad- lVindwheel, A ,  Sherwood . . . .  " " " . . . . . . . . . . . . . . 244 ,677 
Horseshoeing hammer. nail Clincher, extractor, ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,588 \Vinding and twistmg machines, etc., stop motion 

etc., combined, R. M. 'rhompson . . . . . . . . . . . . . . .  244,688 Scraper. cartb, A, R, Byrkett . . .  " "  . . . . . . .  " . . . . . . .  244,432 mechanism for, J, Boyd " . . . . . . .  " " " "  . . .  " "  244,533 
Hose c'"upling, swivel jOint for. R. J. Gilmore . . . . . 244,446 Scraper, road, J. :N .  & T. Wallis . ·  . . . . . . . . . . . . . . . . . 244,698 \Vindlasses, rope drum for, .T. Knowlson, Jr. (r) . . .  9,806 
House. See Ice house. Screen. See lfire screen. Fly screen. Folding "Tire barbing machine. J. H. Coon . • . • . . . . . • . . . . . . . .  244,554 
HOllse. B. R. Hawley . . . . . . . . . . . . .  " ,  . . . . . . . . .  " . . . .  244,455 screen, Wire fastener, '1'. S. Woodruff . .  " . • • • •  " " " "  . . . .  , ,  244,410 
Hub boring machine, Duffey & Vandenburgh . . . . .  244.439 Screw. coffin, E. S. Wheeler . . . . . . . .  " " . . .  " " " "  . .  244,702 Wire stretcher, W. Z, Dafoe (r) . . . . . . " "  . .  , , "  . .  " 9.817 
Hydrants, street connection for, M. J1""'oIJiard . . . . . .  244,577 Screw cutting device, W .  L. Bergen . . . . . . . . . . . . . . . .  244,427 \Vire testing machine, E. E. & 1. Kilmer . . . . . . . . . . . .  244,618 
Hydraulic engine, C, Massie . .  , . . . , . . . . . . . .  " . . . . . .  244,639 Seat. See Carriage seat. Wrench, J. H. Strickler . . . . .  " " . " " "  . . .  " " " " .  244,685 
Ice house, ice box. and refrigerator, J. Brauer . . . . 244,374 Seed dropper and marker, J, S, Voorhees . . . . . . . " 244,694 
Insulating material. W. P. Dodson . . . . . . . . . . . . . . . .  244,565 8eparatol'. See Grain and seed separator. 
Iron or steel, dephosphorizing and otherwise puri- Sewer trap, W. Bedell . . ·. . . . .  . . . . . . . . . . . . . . . . . . .  .,.. .. . .  24.4,425 

fytng molten, J. Walker . . . . . . . . . . . . . . . . . . . . . . . . . 244,69G Sewing and trimming fabrics, machine for, J.  DESIGNS. 

Jack. �ee Lifting jack, Wagon jack, Bigelow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,530 to 244.538 Bracelet, A, Wallace . .  " " " "  . . . .  " "  . . . . .  " . "  . . . .  12,370 
Joint. See Hail joint, Sewing machine. J. H. Mooney . . . . . . . . . . . . .  , , " " "  2H,470 Carpet, T, J, Stearns . . . . . .  " . . . .  "" . .  " " " . . .  "" 12,369 
Jug cover, H. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244,413 Sewing machine. button hole, J. S. Freese. . . . . . . .  244.578 Finger ring, C. Krauss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12,865 
Jut,e, preparing and bleaching, J. J. Sachs . . . .  " . . .  244,674 Sewing mHchineneedle holder, J. Tisdale . . . . . . . . . . 244,500 j Glassware, H. Gerstmann. " " " "  . . " "  . . . . . . . .  , , ' "  12,363 
Lamp, �'. A, Taber . . , . . . .  " . . . . . . . . . . . . . . . . . . . . . . . .  244.4G7 Sewing machines, loose pulley for, J, I. Reynolds . 244,671 • Knitted fabric, A, B, Dodge" " " ,  . . . . . . . . . . . . . . . . . . , 12.362 
Lamp, electric, C, G. Perkins . . . . . . . . . .  "" . . .  244,481, 244,482 Shafts. pillow block for, I. M. Scott . . . . . . . . .  "" . . .  244,489 ! Parasol, A, Lyon . . . . . . .  . ,  . . . . . . .  , , "  . " . " " " , ,  . . . . . .  12.367 
I,amp holder, electric, O. Kartzmark . . . . . . . . . . . . . " 244,462 Shears, M. C, Johnson, . . . . . . . . . . . . . . . . .  " . . . . . .  " ' "  244.614 , Mirror f<ame, D. S, Plumb" . . .  " . . . . .  " . . . . . . . . . . . .  " 12,368 
I,amp supporter, J, Tr. Gramps. . . . . . . .  . . . . . . . , , 24 1,589 Sheet metal can, J, Solter" . . .  " , , , . . . . . . . . . .  . . . . .  244,683 ! Sauce pan handle, L. & I V .  H. Berger." " . . . . . . . . . . .  12,361 
Lamps, carbon holder for electriC, 'rregoning & Shoe, I I .  Grabach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244.588 ' Scale::;, face p late and frame for weighing, Lusk & 

Maxim . . . . . .  . . . .  . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . .  244,501 Shoe fastening device, S. G. Blackman . . . . . . . . . . . . .  244 ,534 I Huebner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12,366 
Land leveJing machine, R. A. McCord . . . . . . . . . . . . . .  244,407 Shoes, etc .. fastener for, I. .J . Saunders . . . . . . . . . . . . 244,675 Stoves, fire grate for oil, P. Hickisch . . . . . . . . . . . . . . . ] 2,304 
Lantern, E .  B.  Requa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,G70 i Shoes. tool for removing buttons from, C. H. 
Lasting machine, G, W. Copeland et al . . . . . . . . . . . . . 244.714 'ferpany .. . . . . . . . . . . . . . . . . . . . . . " . . . . .  .. . . . . . . . 244,498 
I,atch, reversib l e, J. A. Owens . . . . . . . . . .  " . . . . . . . . . .  244,477 Shot case and distributer, fl, Booton . . . . . . . . . . . . .  " 244,037 
Lead and crayon holder, C. W. Boman, , , , , , , , ,  . . . . 214,429 Show case, revolving, A. H, Hill . . . . . . . . . . . . . .  . , ;  244,6()() 
Lifting jack, S , M. Baird . . . . . . . . . . . . . . .  " . .  . ,  . . . . . . .  244.521 Signal light, floating, R. Pintsch (1')" " . . . . . . . . . . . . .  9,812 
IMting jack, H, W. Goodwin . . . . . " , ' "  . . . . . .  " . .  244.587 Skate, roUer, W. H. Bliss . . . . . . . . . . . . . .  " . " " ,', . . .  244,372 
Light. See Signal light. Skylight. Skylight, Campbel l  & Dunlevy . . . " "  . .  " . . . . . . . . .  , 244,711 
Liquors, apparatus for purifying alcoholic, B. A. Snap hook, D. F. Langhlin . " "  . .  " . . . . . . . . . . . . . .  ." 244.627 

TRADE MARKS. 
Asthma cure. B, W. Hair & Son . . . . . . . . . . .  " • . •  " " " ,  8,473 
Beer, lag-er, Weber & Schi l linger, . . . . . " . .  " "  . .  " " .  8,490 
Buttons, Williston, Knight & Co " " " " " " " " " ' "  8,492 
Chemicals, A .  Pirz . . . . . . . . . . . . . . . . . . . . .  " " " " "  . . . .  8,489 
Cigarettes, Compagnie Laferme." . . . . . " . " " " "  . .  , 8,485 Osgood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,476 Snow and icc from streets, apparatus for remov-

Lock. See Uar door Jock, Nut lock, Permuta- ing, O. F, Boomer" . . . . . . . . . . . . .  " " "  . . .  " , ,  . . . .  244,536 Cigars, J. W . Love . . . . . . . . . . . .  " "  . . .  " " "  . . . . . . .  " . . . 8,480 

tion lock. Snow plow, L. Morgan . . .  " . . . . .  " " " " . .  " . . . . . .  "" 244,398 Cigars, cigarettes, and smoking and chewing to-
Lock, .T . H. Barnes . . ,  . . . . . . . . " "  . . . . . . . . . . . . " , , ,  . . .  244,525 Soldering iron, J. Carroll . . . . . . . . . . . . . . . .  " . . . . . . . . .  244,377 11 bacco, J, W, Love . . . . . . . . " "  . . . .  " . . . . . . . . . . . . . . .  8,487 

Locomotive fire box. Kearney & Hawley . . . . . . . . . . .  244,392 Sole pressing machines, diaphragm support for, Coffee, �oast�d, .E. & R. Mead, Jr., & Co . . . . . . . . . . . . .  8,501 

Mashing machine. F. Fiederlein . . . . , . "  . . . . . .  " . . . .  244,576 'T. II, & T. J, Gifford . . . . . . . . . . . . . . . . . . . . . . " . . . . . 244,583 : Dentlfl'lce, iIqll1d, S. R. Van Duoer . . . . . . . . . .  " . . .  " "  �,498 

Mashing potatoes, etc. , machine for, A. Hoguet . .  244,604 Spind le and means for supporting the same, C. H. I Files and rasps, G. & H. Barnett . . . . . . . . . . . . . . . . . . .  . "  8 ,499 

Measure and weighing scale, combined, Graves & Chapman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  244.7 1 2  ' Gin, holland, U. Wolfe . "  . . . . . . . . . . .  " . . . .  " . . . . . . . . . . .  8 ,506 

Partrick , . . .  " " . . . . . .  : . . . . . . . . . .  " . . . . . . . . . .  . . .  244,449 Spindles, making shell, C . H. Chapman . . . .  , . . . . . .  244,548 ' J Iair dressing, S. R. Vau Duzer . . . . . . . . . . . . . . . .  " . . .  . "  8,4f13 

Measuring mach.ioe, cloth. E. Ii'. Hassler . . . . . . . . . . . 244.598 Spinners' staples, machine for opening and clean- I Horse powers, Aultman & Taylor Company . . . . . . . . . .  8,486 

Mirror, toilet, F. J, Kaldenberg . . . . . . . . . . . . . . . . . . . . 244,617 i ng, S, D. Keene . " " "  " . . .  " . . . . . . . . . . . .  244,393, 244,394 ! Lard, N. K, Fairbank & Co . . . . . . .  . , . . . . .  " . . . . .  " . . . . .  8,500 
MHk 01' cream. can for transporting, J.G.Cherry (r) 9,81 1 Spinning machine spindles, combined bolster and Meat juice and a compound of meat juice and 
Mil l .  See Fanning mill. step for, G, II.  Miller . . . . . . . 244,644 glycerine, 1\1. IS. Valentine . . . . . . . . . . . . . . . . . . . . . . .  8,484 

MUSic book hold�r, R. Alden . . . . . . . . . . . . . . . . . . . .  244,512 Spoon holder and call bell, combined, Beach & Medicine for cure of catarrh and an invigorator 
Nails, mach.ine for making cut. Soule & Packard . .  244.494 Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244,527 and salve, A. F. Evory . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,472 

Newspaper Wrapping and addressing machine, L. Spoon, medical and nursery, H. Clayton. . . . .  . . . .  244,551 Medicine, hay fever, asthma, and catarrh, M. M. 
C, Crowel l . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,559 Spring-. See Wagon spring. Townsend . . . . . . . . . . . . . . " "  . . . . . . . . . . . . . . . .  " . .  8.491 

Nose ring, P .  Drais . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244.7J9 Stamps, canceling device for postage, revenue, Metal, anti-friction, Diamond Anti-friction Metal 
Nut lock, J. B.  Abernathy . . . . . . .  " . . . . . . . . . . . . . . . . .  244,510 and other, J ,  p, Farmer . . " . . .  " . . . . . . . . . . .  " . .  " 244,574 Company " . . . . . . . . .  ' ' ' ' ' ' ' ' ' ' ' '  . . . .  " "  . . . . . . . .  8,470 

Nut lock, ,1 . G. Wil lard" . . . . . " . . . . . . . . . . . . . . . . . . . . . .  244,506 Steam boiler, A. M, Wylie. . . . .  . .  . . . . . . . . . . . . . .  " " 244,70, Pencils, lead, E, Faber" . . . .  " . . . . . . . . . . . .  " . . . . . . . . . . .  8,494 

Nut, thumb. Coulter & Churchil l , . . . . . . . . . . .  . .  . . .  244,379 Steam boiler cleaner, C, Reiser . . . . . . . . . . . . . . . . . . . . . 244,668 Plows, A. Speer & Sons .. " ,  . . . . . . . . . . . . . .  " . .  , . . 8,504, 8,505 

Oil tank, ..t\. \\' . Newel l . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  244,649 Steam bOilers, heating and blow.off apparatus for, Plows, harrows, and cultivators, A. Speer '& Sons . . .  8.503 
Ores, apparatus for utilizing the scum from pul. J. S.  Griffith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,450 Refrigerators and ice chests, J. C. Jewett & Sons . . .  8,495 

verized, P. H. Dunagan . . . . . . . . . .  " . . . . . . . . . . . . .  244 ,569 Steam trap, D. Edwards . . . . . . . . . . . . . . . . . . . . . . . .  " .  244,571 Remedies for diseases of the lungs and throat, F. 
Packing pipe joints, W. R. Patterson . . . .  " . "  . . . . . .  244,479 Steam, utilizing exhaust, D. Renshaw. . . .  . . . .  " 244,669 E. Schmitz . . . . . . . . . . . . . . . . .  " , ; "  . . . . . . . . . . .  " " . ,  8,482 

Paper bag. L. Planche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244.483 Steering apparatus, steam,"L W. Brown . . . . . . . . . .  244,541 Soap, laundry, Lautz Bros, '& Co . . . " . . . . . . . . . . . . . . .  8,496 
Paper box for Cigarettes, J. Bamberger . . . . . . . . . . . .  244,523 Step or platform register, D. h Tower . . . . " . . . . .  244.689 Syringes, rubber, Rubber Comb and Jewelry Co . . . . 8,502 
Paper cutting machine, E. R. Sheridan (r) . . . . . . . . .  9,809 Still, alcohol, O. L. I'erin . . . . . . . . . . . . . . . . . . . . . . . . .  244,656 '1'hrashlng maohines, Nichols, Shepard & Co . . . . . . .  8,488 

Pappr pal ls , machine for the manufacture of, E. StilJ for ammonia, spirits, etc., C. C. Parsons . . . . . . 244.899 Tobacco, cigars. cigarettes, and snutf, smoking and 
Hubbard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 244,607 Stone pavement and block, artillcial, R. II, Guyer 244,594 chewing, W, Duke, Sons & Co . . . . . . . . . . . . . . . . . . . . . 8,471 

Paper pulp engine, J, R, Abbe, . . . . . . . . . . . . . . . . . . . . .  244,414 Stool, rotary, E. N. Tutt le . . . . . . . . . . . . . . . . . . . . . . . . . .  244,691 Tobacco, plug, Johnston Tobacco Company . . . . . .  " ,  8, 474 
Paper pulp, grinding wood for. S, M. Allen . . . . . . . . .  244,41 6 Stove pipe elbow, F, Hildebrandt . . . . . . . . . . . . . . . . .  244,i20 'l'obacco, smoking and chewing, W, C, Thomas . . . . . . 8,483 
Paraffine, apparatus for and process of treating, Stove pipe threader and bead"r, E. M. Ball . . . . . . . .  244,420 Wblskies, Lilienthal & Co . . . . . . . . . . . . . . . .  " .. 8,475 to 8,479 

F. X. Byerley. . . . . . . . .  . . . . . . . . . . .  . . . . . . . .  . . . .  , 244,431 Straw rope or band makin� machine, J, Gardner. 244 .580 Whisky, J. M, O'Donnell . . . . . . . . . . . . . . . . .  " ,  . . .  " . . . . .  8.497 
Percussion table .  concentrating, ;\1 . B,  Dodge . . . . .  244 .5fi4 Stump extractor, J. L. Neville . . . . . . . . . . . . . . . . " .. , 244,648 Whisky, sour mash, M. P. Mattlngly . . . . . . " "  . . " . " , ,8,481 
Permutation lock, J. C. llaird . . . . . . . . . . . . . . . . . . . . . . .  244,419 Sulky, trotting, C. F. Stillman . . . . . . . . . . . . . . . . . . . . . .  244,404 
Permutrttion 10.Ck, L. Jessel . .

.
. . . _ . . . . . . . . . . . . . . . . . .  :«.459 1' Supporter. See Abdominal supporter. Lamp 

Plano ca3e, upright, W, A, Lorenz . . . . . . . .  " "  . . . .  244,685 supporter. Enj!.'lish Patents Issued to Americans. 
Pll I ,  medicinal tomc, J. Newton . . . . . . . . . . . .  " . . . . . . .  244,474 ' Suspenders, I. H. Garson . . . . .  " . . . . .  " .. " , , , , ,  . " "  244.581 From July 12 to July 15, 1881, inclUSive. 
Pin setting mechanisms, machine for holding I Syringe. C. Oyston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,652 

sheet rubber for the action of, J. A. Horton . . . 244.606 Table. t:3-ee Folding table. Percussion table. Anchor. S. S. Chapleau et aZ., New York city. 
Pipe. See Blow pipe. . . Turn�table. Book binding machine, 8. E. Mower, Milford, Conn. 
Pipe fastener. petticoat, P J, Cleary . . . . .  " "  . . . . . .  244.552 ! '1'ack capping machines, separating device for, H, Cake machinery, J, fl, Mitchell, Philadelphia, Pa, 
Plaiting machine, J. IIaines . . . . . . . . . . . . . . . . . . . . . . . . .  244,596 ! It. Packard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244,478 Cigarette machine, J. A. Bonsack, Bonsack, Va. 
Planing ma�hine, 8. A. Woods . . . . . . . . . . . . . . . . . . .  244 507 Tag, M. M. Reis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,667 Dredging machine, J. Menge, Point Michel. La. 
Plow, J .  Austin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244.3fi7 Tank. See Oil tank. Elect.ric lamp. L. G. Woolley. Mendon, M ich. 
Plow, H. C. McGinnis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244,64� 'I'ea kettle spouts, boss for, J. H. Smith . . . . . . . . . . .  244.402 : Envelope printing apparatus, S. A. Grant, Boston, Mass. 
Plow, etc . . combined, T. Ward . . . . . . . . . . . . . . . . . . . . . .  244,504 'l'elephone. H. G, Cady . . . . . . . . . . . . . . " " "  .. " . . .  " . .  244.544 ! Hammock, V, P. Travers, New York city. 
Plow s'ock. J. M. Pitts . . . ". , " " ' "  . . .  " , , , , , , , .  244,660 'J.'elephone, F. K. Fitch . " ' " ' ' ' '  . . . . .  " . . . .  " " "  244.442 : Journal bearing, J. R. Baker. Jersey City, N. J ,  
Plow, sulky . E. yeiser. . . . . . . . . . . . . . . .  . . . . . . . . 244.708 Telephone CircuIt, A. G. Bell . . . . . . . . . . . .  " , . . . . . . . . .  244,426 , Slag. treatment of  fluid, A. D. Elbers, Hoboken, N .  J ,  
Pillmbers' traps, air ve:-_t Of inJent for, W.McElroy 244.468 1 rl'elepbone Circuits, Signal operating device for, j Spring' motof, J. B. Powell et aZ • •  Philadelphia, Pa. 
PQeketbook and purse, L. Knittel . . . . . . . . . . . . . . . . . .  244,72� W. H. Day . . . " . . . .  " "  . . " ' ' ' ' ' ' ' ' ' ' ' '  " . . . . . . " ,  244,332 '1'ublng, manufacture of , A. S. Murphy, Philadelphia, Pa. 
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I n side Page, each in serti on - - � .. 1 3  cents a line. 
Hncli: Page, each illSe)'ti on - - - $1.00 a l ine. 

(About eight words to a line,) 
Engravings may head adver tisements at the sarM rate 

per line, by measurement. a8 the letter press. Adver
tisements must be received at publication Office a8 earl'll 
as Thursday morning to appear in next issue. 

THE ADVERTISER WISHES TO GET 
a U Self-contained, Direct-acting" " Circular Saw Mill, 
with about a five or six foot saw on end of engine shaft, 
and having a travel of carriage only sufficient to cut logs 
of eight foot lengths . .  Address, with descriptive circu .... 
lt�ogi\�ii:

,
��V:

mVERTlSER, Station G, Post Office, 

� TH E  MEDART PATENT WROUGHT R I M  PU LLEY , �/1 THE  L I G H TE ST, STR O N GE ST ,  NO S H R I N KA G E  STRAINS 
0" PERFECT BALANC E " - -' -_. LEY IN THE 

' ,_ THE CHEAPE Sl PUl:-.. > MAFi'K.ET AN)  S I ZE O R  FAC E  $,RAI GHT OF< t;ROWNW T I G HT OR lO O S E  S PL I T  oR} WHOLE , S I N G LE D O U B L E  fi R  T R I P L E  A R M S  L A R G E  P U L L E:YS A S P E C I A LTY 
T H E  H A RTFO R D  E N G I N E E R I N G  C O  H A RT F O R D  C O N N  • •  ; . 

STENOGRAPHIC REPORTING MA-
chlne.-A deSCription of M. Michela's stenographiC 
reporting machine, which has attracted great attention 
In Europe, and been practically and successfully tested 
rle 

t
ftil��

e
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r 1� �:P��i�s 
a
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by sfllables, instead of letter by Yetter as done by former 
writIng machines. With 5 engraVings. Contained in 
ScmNTIFIC AMERICAN SUPPLEMF."T, No, 278. Price 
10 cents. To be had at this office and from all news
dealers. 

30 DAYS TRIAL ALLOWED. 
We wi l l  send on 30 days trial 

DR. DYE'S 
"'i!DI.S"-iii1liI."Electro - Voltaic APpliances, 
Invented by the elDinent Dr. A. M. Dye, and 

especially designed for the cure of all Nervous 
�ir�'io:3nf:::es�t�;!!:;';8!��d !:�:� 
causeR. Also for Liver and Kidney Diseases, 
Rheumatism. Neuralgia. Paralysis, Rupture, Fe
male Troubles and Dlany ot·her diseases. 
Wonderful cures quickly effected. Illustra.ted 
pamphlet sent free, Address, 
VOLTAIC BELT CO., Marshall, Mich. 

SCIENTIFIC BREE DI NG. -BY J, D. CA· 
ton. An interesting paper, on the scientific �reeding of 
g�r�������:t�brn�
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AM I�UICA:"Il SUPPLEMENT, No.  2,.3. Price 10 cents. fJ.'Q be had at this office and from all newsdealers, The same number contains the pedigree and performances of H Don Cossack," with a portrait of the animal. 

SEN D To LON DON,BE RRY&ORTO 
� P H I LA PA F O R �  
THE BEST BAND SAW BLADE 

ASPHALTUM, - A COMPREHENSIVE 
�perJ tre.ating Of its geological origin. mode of prepara,.. tion tor IndustrIal purposes, and most important appU ... cations. Bitumen, Chemical CompOSition, and Physical �roperties. Geographical distributio.n, Geological orig_�n. FormatlO!I of Asphaltum. BItuminous mastic. Uses and applIcations of Crude Asphaltum. Mode of preparation for sidewalks and pavements. Applications of Bituminous Mastic or Cement. Asphalt as a preservatIve against ftres. I llustrated with engravings, showing the probable formation of asphaltum in soft limestone strata : the construction of pavements from cru.de asphalt at Paris, and the mode of makIng sidewalks. Contained In SCIENTIFIC AMERICAN Suppr,EME"'r, No. �76. Price 10 cents, To be had at this office and from all newsdealers. 

,..,....a-DAMPERREGULATORSrtndGage -'� Cocks. Murrill & Keizer, .Baltimore . ........,...... 

SULPHATE OF SODA. -BY JAMES MAC· 
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larnace, and of his new con+,inuous system of manufac-
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manufacturing costs i the operation is continuous, and 
yields a much more un iform product i the spa.ce occupied 
by the plant is greatly reduced, the escape of deteJerlOus 
acid fumes IS suppressed, and rock salt may be worked 
quite as easily as common salt. A technical paper of 
great importance to manufacturing chemists. Contained 
In SCI&NTIFIO AM1CRICAN SUPPLEMENT, No. 21". 
Price 10 cents, To be had at this office and from all 
newsdealers. The same number contains an article on 
a •• New Process for Extracting the lodiue contained in 
Sea-.weeds," by Messrs. Laurd t & Collett. ��1�r��NbSEND FOR N EW C I R C U LA R  

FI TCH B U R G  ACOUSTI C TEL: C o  
F I TC H B U R G M A S S  '''h�SI-lI'' 

INDUS'rRIAL CHEMI STRY -BRIEF RE· 
view of the most important changes In the applications 
of, within the last few years. ByJ. W. Mallet. rl'reating 
of : Jfaterials and Processes Connected 'With the Construe. 
tion of Buildirt(/8, 1. Chief building materials for ex
ternal use, stone and brick. 2. Lime burning, mortar 
and hydraulic cements. 3. Stucco. 4. Preservation ot 
timber. 5. Glue and other cements of various appllca
:..ions. 6. Pigments for the use of house painters. 7. 
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B .  Disinfectants. Contained in SCIE .\'TIFIC AMEHICAN 
SUPPLEMENT, No. 277. Price 10 cents. To he had at 
this office and from all newsdealers. 

WATER ELEVATOR, OR STEADI JET PUlIIP. 
Has no valves or moving parts. 
With 40 1o, steam pressure will 
elevate hot or cold water 50 ft .. :� tg:��o;r:;:�u������� &�� :J;:'�d :iI"Jtltr1.' �MetbA�'f, 

i
% 

stream of water 40 ft. ; 2U in. 
pump, price $14, at 50 lb. pressure, s�e;!i�� ��Fo�u� ��. i����,

u
:rid l1�gg�f,�����ri���

d. 

V A N  DUZEN & TI FT, Cinci nnati, O. 

© 1881 SCIENTIFIC AMERICIAN, INC
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Orton's Underground Treaswre8. A New ElUtion. 

J UST READ Y. 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 Origi nal 

Underground Treasures : S O L I D  V U L C .A. 1.V X T E  
How and Where to Find Them.-A Key for the Ready Determination uf all the Useful Minerals within the United States. By James Orton. A.M., late Professor of Natural History in Vassar College. N. �·t  etc . ,  etc. A l\ ew Edition with Additions. Illustrated. In one volume, price $1.50, by mail free of postage to any part of the world. 

E M E R Y  W H E E L S . 
1\ 1 1  other lii n ds Iln i tatj o n �  and Inferior. Our name is stamped in fun upon all O\J,1:' standard B E l,TI N G, PACKING, and HOSE. 

Address NEW YORK BELTING AND PACKING C O  ..  
JOHN H. C H EEVER, Treas. NEW YORK. 

C O N T E N T S .  . 

T��a�le��Ju��T�����T��No��'b�'Jni�y�h\r!i��trJ M· A C H I  N E R V I T H E  WALLACE D IAMOND  .CARBONS. Minerals Disguised ; How Great Fortunes are \iissed ; Telegraph, Telephone, and Electric Llght Supplies. Number of ;\'Iinerals in the United States ; Object of this Work, and How to Use it ; The Best Mineral Regions. I of every description. 121 Chambers and 103 Reade St •. , II. DIRI<:f'TIO:NS FOR DETERl\nNI�G SPECIMENS BY THl<� New York THU; GEORG.l!i PLACE MACHINERY AGENCY. KF.Y,-How to Test Minerals with the Simplest Means ; _____ ' ________________ _ Prospecting with a Jack-knife and Common 8ense ; Use 
FOR S E C O N D  HAND E N G I N ES ¥;o�e �:i;,�;rdo;w lR \�� P-o�e�e�l ft;��e::.y;dG�g�lp�u��� . . . '  cording to Hardness and Color. III. D ",SCRIPTIVE LIST Address HARRIS IRON WORKS, Tltusvllle, Pa. OF UREFCL . MINERALS.-'rhe Gems j Precious Metals ; Valuable Ores and Useful Minerals of the United States from Agate to Zinc ; Their Distinguishing Characters, Uses, and Localities ; A :Mineralogy for Miners ; Agate ; Alum i Amethyst ; Anthracite ; Antimony Ore ; Asbestos j Asphaltum j Azurite ;  Baryta j Bituminous Coal j Blende ; Bog Iron Ore ; Brittle Silver Ore ; Brown Coal i Calamine j Canrwl Coal ; Carne ian ; Celestine ; Cerus-

���be�hht���1�bcJp���n��k�l�o���ie�r���A�s�P�1�� mond ; Emery Fluor Spar ; li'ranklinite ; Galena j Gar· net ; Golrt ; Grc.phite ; Gray Copper Ore ; Gypsum i Horn Silver j Iron ICyrites ; Jasper j Kaolin j Lenticular Iron Ore j Limonite ; Magnetic Iron Ore ; Mas-netiC Pyrites j Malachite j Manganese Spar j Marble ; MICa ; Micaceous Iron Ore ; Niter j Oxyd of )langanese j Platinum j Red Copper Ore i Red Hematite ; Red Silv�l;.. Ore ; Rensselaerite j Rock Crystal ; Rock Salt ; Rutile ; Serpentine i 
��i�tt:ogfie�oSC:{�iC��;�� ;A���riYir Y;6��1';Pi�cla��b; � Steatite ' Strontianite ; Sulphqr ; 'l1in" Ore ; Topaz ; �l'ourmaiine., Variegated Cappel' Ore" Wad ; Willemite ; Zincite. I v .  PROSPECTING FOR lJIAMONDS, GOI,D, SILVER, COPPER, LEAD, AND IRON.-MineraJ Riches, how Discovered ; Indications j Searching for Diamonds, and how to Distinguish them j Paying Localities of Gold ; U Fool's Gold j " Prospecting for SilV'er and Copper ; Where to Look for Lead and Iron. V. ASSAY OF ORES.-When an Ore will Pay ; Washing for Gold and Platinum ; How to Assay Gold in the Simplest Way ; To Test any Rock for Gold and 8lJver ; To �'ind the Pnrity 8����� ir��. ���'�'i���n1stalaJ'ib��� ?R�s�dt�s:lhga of 'l'csting Graphite. VI. M IX ERAL SPRIXGS.-What are Mineral Springs ; General Location ; Gas Springs ; Iron Springs ; Sulphur Springs j Alum SxringS ; Epsom 
���lo1f ���};, ��diw��i:t�Y:o�fI��\��en::te�r£ ��}� FICIAI. JEWELRy-How MAD I": .AND How DET '<:CT ED.Mock Diamonds ;  " Paris Brilliants ; "  The Manufacture 
8ir;:T::� ; ��l!re t���hJ�Ji�il ����h!�ed ��l��a�e��� Imitation Pearl and Coral j Artificial Gold j List of Precious Stones. VIII. DISCOVERY OF GOLD IN CAL I  ... FOltXIA. IX. DISCOVERY 0]' BILVEU. l� NEVADA. UNITED STATI!:S GOLD AXD SILVER STATISTtCS. 
p�tci':;:g���P�1Yi��Jo� t,.��� .. t�",i�$YaJa�1�f[:;etg� 
World. Our various Oatalo(1'Ues of Practical lIIIld Scientific Books sent free to any one who will apply. 

HENRY CAREY BAIRD & CO . .  Industrial Publishers, Booksellers, and Importers, 
810 WAL::\ UT STREET, PHILADELPHIA, PA. 

DO YOUR OWN PRINTING Presses and outfits from $3 to $:500 Over 2,000 Bty les of type. Catalogue and reduced price list free. 
H. HOOVER. Phila •• Pa-

H A N D  BOOK FOlt S'f E A M  ENGI N E ERS. Indorsed : Knowles Steam Pump Works, Crane Bros. M'.fh��JtR�f�¥t�· cb�i�eu�Wlh��'�in81�g����is, Ind. 
McK EAN, N E W HALL & BOIUE, 

Philadelphia (Lovering) Sugar Refinery, 
225 C H URCH ST., PHILADELPHIA, 

FOR S A LE. 

BARNES' PATENT FO OT POWER MACH INERY. Complete outfits for actual Workshop business. Lathes, Saws. Formers. Mortisers, rreDoners, etc. Machines on Trial if desired. Mention this paper and send for De-scriptive Catalw��.a&<)b�c� 1l�RNES. Rockford, Il1 . 
--------$50 per week. I NTE LL I CENT ACENTS can 

carn with the Wa l ke F l e x i b l e  Fou nta i n  
Co l d P e n .  No nipping for Ink. Writes Four Days witholl t re"fi l 1 i n � .  Onlv first-class men need apply. Address W A L K E  PEN M'F'C CO., 

HamIlton,  OhIO, or 853 Broadwuy, Ne w York. 

I EA UTI  F U L t,�� �J;.�g,��;�:J'b?t �:j: breast, Pinks, PanSies, Violets, and Moss Rosebud Chromo Cards, name aD, 10c. Card Mills, Northford, ct. 
To Electro - Platers. BATTERIES, C HEMICALS, AND MATE-rials. in sets or single, with Book� of Instruction for Gold, Silver, or Nickel Plating. 'I'ROMAS  HALL, Manufacturing Electrician, 19 Bromfield Street, Boston, Mass. Illustrated Catalogue sent free. 

WILLIA M S PO RT 
�r�n�g� �:�:�arl��; in Door Shops, Box and Furniture Manufactories. For planing Door P a n e l s ,  Cigar Box Stuff, and Furniture work, it has no equal. We use the Ellis Patent three part Journal Box and a solid f a  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. Wei;:ht, 1,400 lb. The lowest priced tint class planer in the market. Send for Illustrated catalogue and price list to ROWLEY & HERMANCE, Williamsport, Pa. 

B.UPT·UB.E 
cured without an operation or the injury trnsses intlict 
w;,�r io!k·. S������:S �t�h1'>%'oS::���i� 1W2e�de�:ls of bad cases, before and after cure, mailed for 10c. 

O E A F PECK'S PATENT I NV IS I  BLE EAR D R U MS, 
' .  A Gran���e�.�g:u.�r treatise. 

S1»3 Broadway, New York, Also rrop. Or. Stluson"s Catarrh & Ahtbmll Cures. 
BATTERIES. WIRES, MAGNETS. INSTRUMENTS, TELEGRA PH AND ELECTRICAL SUPPLIES, CATALOGUE FREe. C. E. JONES ", BRO., ClNClNNATI, O. 

D EAN BROTH ERS, 
Steam Pump Works, 

INDUNAPOUS. IND., 
Manufacturers of 

BOILER FEEDERS AND PUMPING MACHINERY, 
FOR ALL PURPOSES. 

Send for new Illustrated Catalogue. 
BEATTY'S O Rq,,,,�S, !8 useful s�ogs, 5 sets reeds, onlY i!!i6;�. PJall o", $I.la ul" arllJus. Catalogue FREE. Address REA TT ¥, Washmgton, N. J. 

Ene ine Lathes, Plaller8, Drills, & c .  

DAV ID W. POND ,  Worcester, Mass. 
$12 a day at  home easily made. Costly Address '['RUE & Co., Augusta, Me. 

B I B B'S Celebrated Original 

BALTIMORE 
FIRE-PLACE HEATERS To warm upper and lower room:.; ,  The  handsomest, most economical 

Coal Stoves in the world. B. C. B I B B '" SON Foundry O ffi c e  a n d  Sale:.rooms. 39 and 41 Light Str�t. 
Baltimore. Md. MARBLEIZED SLATE MANTELS. 

Q::::I Send jor Ci1'culars. 

PATEN1S SOLD ��t���� J oint Stock Companies formed. Stock placed for Incor· fI���;;� �g�¥:I����' g���� iBire���;:��ea��ijf����Yc� ARDS & CO., Broke,,_ " 3 3  BROADWAY, New York. 

$5 to $20 per day a t  home. Samplesworth $5free. Address STINSON & Co. ,  Portland, Me 

THE BUTTO N  FIRE ENGINE WORKS 
FC> ::Et.. S.A.x...E. " B L A K E ' S  C H A L L E N C E " R O C K  B R E A K E R .  

This is a rare cbance for ottaining a good business. Patented November 18, 1S7'9. Terms made easy to any individual, firm. or stock company who will continue the business. Address or call on S. BUTTON & SON, Waterford, Saratoga Co., N. Y. 
For IlTacndaln If.oad making, Ballasting of Railronds. Crushing Ores, use of 11'011 Furnaces, 

:!�y, ��i��:ftJw��e�.���t!Jdo�;i�g�:t��r��fi���s::a �::;������r��t��le61ri�����6�::�: ]"irst Class Medals of SupeMority awarded by American Institute, 1879 and 1880. 

BIJAKE CIWSHER CO., Sole Makers, New Haven, Conn. THE BAKER BLOWER. [ FORCED BLAST.J 
C�::c::�\:�r�������:,or VENTILATING FAN for P ASSENGER �LEV ATORS. . . i Patent for sale. Has been tested, and is III daily opera-Also for meltmg Iron In Cu .. I tion. Satisfactory testimonials of efficiency. Apply to polas for StoveFoundries, etc. LUKE DAVIS, care C. F. Hovey & Co . •  Boston, Mass. 

WILBR A HAM BROS, i --0-1 0 STATE U I RS TV -I . 0 N 2320 Fr nkford Aven�e 1 N VE 1 . II echan lca l  epartment. o. a 
p I The best place in the ,,1" est to study Mechanical En-PHILADEJ,PHIA, A. gineering. Laboratory method. Shop practice. All CATALOGUE. '"'ilIJ, modern advantages. Tuition free. Expenses very low. 

______________________ " Address Pl'ot� !S. W. ROBIN �ON, C olumbus, O. 

PATENTS. 
MESSRS. MUNN & CO.� in connection with the pub

lication of the SCIENTIFIC AMERICAN, continue to ex· 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of busines; they have had thirtY:five 

years' experience, and now have vnequaZed facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries . Messrs . 
MUHn & Co. also attend to the preparation of Caveats, 
Copyrights for Books . Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt· 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, can· 
taining fnll information about Patents and how to pro· 
cure them; direc tions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Ir..frigements, As
signments, Rejected Cases, Hints on the Sale of Pa
tents, etc. 

WESTON DYNAMO -ElECTR IC MACHINE 
L��r,h�rc':S 19'a!J:'t1��t�lt�1�Fm��f;l�r?J���a'f�Tg�� of Jan . 1. we beg to refer to the following houses : MERIDEN BRITA�NIA Co.; RUSSELL & ERWIN M'F'G ('0.' R I<: ED & BARTON j HALL, ELTON & CO. ; HICHARDSQX, BOYNTO\T & Co . ;  W:u. II. JACKSON & CO . ;  STANL'�Y WORKS ; ROG I<:R8 CUTLERY Co . ;  CRAS. ROGERS BROS. ; }l�DWARD MILLER Co . ;  MtTCH Jj:LL, V A:\,(' l<� & Co . ;  NORWALK LOCK Co . ;  HAYDE�, GKRI<: & UO . ;  DOMESTIC S EWING MACH[N I'� Co j EBERHARD FABER : JOS. DIXON CUUCIBLE Co . ;  MUMFORD & HA"SON : FAGAN & SO", and over 1 .000 others. Outfits for NICK I<:L, SILVER, BnoxZE, Plating. etc. The two highest CENTl<JNNIAL AWAHDS, and the C I<�:--;r 'r K�' !'.T JAL GOLD MEDAL of American Institnte, and Paris, 1878. Pl'ices, $1;)0 to $1»00. 

HAN S O N  &r. VAN WI NKLE 
SOLE A GENTS NEWARK, N. J. 

New York Offiee. !l2 and 94 J , i herty l'i\t. English Agency, 18 Caroline St .. Birmingham, England . 
P ROFIT A BLE DIVE"TMEN'I" A valuable water power. of suffiCient force for any manufacturing purpose, together with a handsome tract 3���� ��e�VJ������I�llts ������nc��':��\�a�i��n�� water to the ocean, and but five mnes distant from the nearest railroad station, il:! for sale under very favorable conditions. Address A. STEPHANY, Egg Harbor City, Atlantic County, N. J. 

mannfactured by 
E, & B. HOLMES, 

Unlfalo, N. Y. 

E U R O P E .  
Realizing Patents. Import of American goods Into 
,�cOX�ITIfWi�,e8.�.:if78 l!!�,�i��gIt!?�· Paris (France). 
Cooper on the Use of Belting for the  Tran slnis_ 
�ioll of Po\ver. With plain, particular, and practical directions for the treatment, care) and management of b'il:�sCL�'irr,p()Nct�vM.�oJJij'��W<et St., Philadelphia. Pa. 

F<>:Et. 

HEAVY PUNCHES, SHEARS, 
Boller Sbop Rolls, 

Rad i a l  D r i l ls ,  Etc. 
SEND TO 

H llLES &. J O N ES 
WII,MINHTON ,  DEI,. We also send, free of charae, a Synopsis of Foreign 

Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

M UNN &: CO •• Solieitors of Patents. 
37 Park Row, New York. 

FORSTER'S CRUSHER AND CRUSHER AND PULVERIZER ,  
The simplest machine eVM' devised fo'l' the 1'1<'I'POSl<. 

BRANCR OFl'ICE.-Corner of F and 7th Streets, 
Washington, D. C. 

c�:hf:;��'!tt �,f:!Ji{:'� ��i��t�����.!�a:JWu�::f�r�e�l'.'h-'i[ fi��t �gst�°'2��n�� 
operated with wny kVnd of power. Address TOTTEN &; CO., Pi ttsburg, Pa. 

1 25 

ROOTS' NEW IRON BLOWER. 

POSITIVE BLAST. 
IRON REVOLVERS, PERFECTlY BALANCED 

IS S I M PLER, AND HAS 
FEWER PARTS THAN ANY OTHER BLOWER. 

P. H. & F. M. ROOTS, Manufrs, 
CONNERSV ILLE,  IND. 

S.  S. TOWNSEND, Gen . Agt., 8 Dey Street, NEW 
1 6  Cortlandt St. , } 

WM. COOKE, Seiling Agt., 6 Cortlandt Street, YORK. 

JAS. BEGGS & C O  • •  Seiling Agts. , 8 Dey Street, 

..,-SEND FOR PRICED CATALOGUE. 

WlTRERBY, RUGG & RICH A RDSON, Manufacturers of Patent Wood Working Machinery of every description. Facilities unsurpassed. Shop formerly occupied by R. Ball & Co., Worcester, Mass. Send for Catalogue. 
"'" AN TED. An energetic, practical, competent man as foreman in a large establishment manufacturing bent work. One who understands every detail of the business from the Jumber to the finished goods, and who can handle men to advantage. None but first-class men with best of references need apply. Also men experienced in making Shafts. Poles, Bows , Hubs, and Spokes, to work in fae-. tory. Correspondence invited from competent, reliable men who wanld����r ;oJ�.��f�eo�:eak�b, New York. 

QUICK 
Adj ustable Stroke 

SHAPERS 
(Jan be (Jbanged w bile in Dlotlon. 

GOULD & EBERHARDT, 
NEWARK, N. J. 

A SPLENDID CHANCE. 
F<>:Et. S.A.X.E. 

A manufacturing establishment. run by a good and durable water power-:15 H. P. turbine-with saw mill, dwelling house, and barn, three acres of land, large !��tP�rr. fti!��ri1�h�8E�of;gni���n¥lrk ?nf�e��� ffg;. Sold only on account of sickness of proprieter. Price $6,000 ; two-thirds Ct�J��:i�o�n6¥f,°�ei�Jietown, N. Y. 
- ]6 5 R A C E  ST - JAS MURD O C K  JR. - C I N C I N N IIT I -
B R A  S S .  CCC5",s'P"['R . S lr�VER . 
SENe F"6'�RE,ROD SHEET & TUBE IN T H E  THRE£ M£'Tt��'c.��ST 

cIT�����; ��I����ii��e
R &'�����l::�e

o
s

ll'i '¥:J::'�� 
I SSII, 0 ,  par A LEXl� de 'l'II,LO, Colonel d'etatmajor Russe, membre de la SOCiete imperiale Russe de Geographie. Avec Ie but de montrer la difference entre les cartes isogoniques de Pan 1880, 0 des Admirautes Allemande et Anglaise. Cbez Voss' �ol·titnent 
(G. Haessel) Leipzig. I'rix 7' .. cIs. 

SEND FOR C I RCULAR AND PRICE LIST OF 

COPE &, MAXWELL M'F 'G  CO'S 
New and I m p roved Styles of 

STEAM PUMPS AND 
IOILER FEEDERS 

" T h e  Best M a d e," 

Address HAMILTON. OHIO.  
--------------------

F O R  S A L E ,  The entire Patent Right of a new and valuable Safety Extinguisher Lamp. .N 0 accident can occur from up-
::f�i�te��I�g:i �rl cr:���s ::en���K: ���� ��t;o������ for a person with some capital this is a chance for a fortune in a few years. E'or full information. address 

J. J. HENTZ, 104 South Charles st . .  Baltimore, Md. 
JUST P V B I,ISHED.-Preparntion and Vse of 
CElVIENTS AND GLUE. By JOHN PHIN. Sent by mail to any address for 21» 

ceuts. Send for our Catalogue of Practical Books. INDUSTRIAL PUB. CO., 14 Dey Street, New York. 

CHEMISTRY FOR AMATEURS.-AN IN
�h�e�����l����lofr:ithesxgl������r�,l���a;���i�g�efg� their performance only the addition of a spirit Jamp and a few test-tubes, illustrated with engravings showing-
�!�tgC,��!iY:eera�jit�g;���i��d�f�����fse�����d�j�� Cyanogen ; Experiment with AL.Jmoniacal Amalgam i pyrophorus burntn� in contact with air j and mercury tormlng an amalgam with gold. Contained in SCIENTIFIC A 'I I�RIC.\N SUPPL'<:MI·;�1'. No. 259. Price 10 cents. To be had at this otlice and from all newsdealers. 
SCIENTI FIC BOOK" bought, sold, exchanged, or published. Booli: INT i':RCHANGE, 123 So. 7th St. ,  Phlla. 

PA RTIES INTERESTED IN PATENTS relating to li/Zht hardware, who wish g-oods manufactured In quantity for the market, will find that we can furnish low estimates on all kinds of metallic goods. GEO. V AN SANDS, Lock Drawer 132, Middletown, Ct. $3 STAII'l'S KALE9 01t FEI.!ALl!IS EVEItYWI!EItlI: in an acceptable. respectab1e, permanent, tndependent oc(';upation j profits. 100 per 
Send for clrc�;: ; NA�1'M��s:l8e7tb.el��nN�� ��:: 
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HOLDS INK FOR A WEEK'S US.El. ANY GOOD INK MAY BE USED. T H E  

Inside Page, each insertion - - - ,..5 cents a line. 
Back Page, each insertion - - - $1.00 a line. 

(About eight words to a line.) 

Th 'M' ke IRIDIU1tI e J,f.&.aC InnOn l'OINTED Pen or Fluid Pencil. New York Ice Machine Company, 

IiJngravings may head advertisements at tke same rate 
per line, by measurement, as tke letter press. Adver
tisements must be reeeived at publication office as early THE ONLY RESERVOIR PEN IN THE WORLD WITH A CIRCLE OF IRIDIUM AROUND THE POINT, as Thursday morning to appear in next is.me. 

MAcIi\wlcn{t>Y�' JJ:;val32"ib".l8�tD�:��t �A�·
N�.ftnnJbl'tNwcg�I��i<:� a�ifwmf'ORK. 

Establ'[ E A C L E A N V I L S .  i 843. General Supply Depots in all principal cities In America and Europe. 

Solid CAST STEEL Face and Horn. Are Ful ly War

ranted. Retail Price, 10 cts. per lb . 

Double Screw, Paral l e l ,  Leg Vises. 
Made and W ARRA NTED 8trO'll{ler than any other Vise 
by FISHER & NORItIS only, '1'renton, N. J. 

" 1 8 8 0 "  �te
cili�tillftio�l.'f�i\J�;e/��.���\�'i:.��:s's�de. 

BOILER COVERINGS, 
A:>BES'l'OS-LINED, REMOVABLE. 

THE PATENT A l It S l'ACE COVERINGS. 
THE CHALMERS-SPENCE CO. ,  Sole Proprietors, 

10 Cortland St. Foot of East 9th St. , N ew York. 

NEW YORK nELTING A N D  PACKING � 

; 1  OUR " TEST " H OSE I � 
E< Is superior to anything ever before made. Every ;.

description of Ru bber Hose always in stock. 2i 
31 & 3S PAitKROW;Ni<:-W Y ORK; !'d 

HOLCOMB' S NEW 

TeleDhOneS, 
LINES. 

"� .. �o,"�--" .. Pa-

Mi l l  Stones and Corn M i l l s .  
We make BUrr Millstones, Portable Mills, Smut Ma-

&�.!'ili;l���r:h�i�li�::d 'igtWro�r
h�fIi:.uM��� af':,� 

catalogue. J. T. NOYE & SONS, Buffalo, N. Y. 

RAI L  R OAD DEPOTS IRON BUILDINGS WHARF S H E D S  SUGAR H OUSES SELF FITTING COTTON STORES PUBLIC MARKETS (CATA lOGU�SGR�TIS) RETORT HOUSES WALTER C. BERGIUS &'CO r GLASGOW- SCOTLAND. 

ERICSSON'S 
Now Calorie Pmllnill[ Ell[illO 

FOR 

D WELLINGS AND COUNTRY SEATS. 
Simplest cheapest, and most economical pumping engine i"�sg�'f.:i';!'�"afe�r'S'i,":�·fo:�frc��:��r;�g:'li���rate. 

DELAMATER IRON WORKS 
c. H. DELAMATER & CO., Proprietors, 

N o. 10 Cortlandt Street, New York , N. Y. 
FOR BEST 

H A RTFO R D  
STEAM B O I L E R  

Inspeotion & Insuranoe 
C O M P A N Y .  

W .  B .  FRANKLIN,V. Pres't .  1. 111. ALLEN, Pres't. 

J. B. PIERCE,  See'y. 

TO INVENTORS 
AND MANU FACTURERS 

The Semi-Centennial Exhibition 
to Of the American Institute of the City of New York will 

g�i;��i�t:�pye�S
lX���st ��a6tbe����K:!

r�e�i���e��: 
F R I E J)MANN'S l'ATENT INJECTOR, 

THE BEST 

Bo i le r  Fee d e r  
IN THE WORLD. 

Simple, Reliable. an,l Effective. 

40,000 IN ACTUAL USE. 
NA1.'HAN & DREYFUS , 

Sole Manufacturers, NEW YORK. 

Intending exhibitors must make early applIcation to 
Recure proper space and classification. For blanks 
and infJrmation address General �upel'intendent 
American Institllte, New York City. 

WH. A. HARRIS. 
l'R() VIDENCE, R. I. (PARK STREET), 

Six minutes walk West from station . 
Origiual and Only builder of the H A RHIS-CORLISS ENGINE 

With H al-l'is' Patented Iinprovclnents, 
fr om 10 to 1 ,000 H. P. 

$ 6 6 a week in your own town. Terms aud $5 outfit 
free. A ddress H. HALLETT & Co.,  Portlaud, Me. - -----

THE S'l'RONG
est, most com
pl ete, and reliable 
of En, lnes and A t Low P rices. Large A ssorted Stocl • •  
Boilers. Rpeclal A .  & ·F. nROWN, a7-61 L ewis S t . ,  N e w  York. 
sizes, 4 to 40 H. P. 
Others on appll
c a t 1 o n .  A l s o  t�\�r��S�n3t :� Ceo .  W.  Read & Co . , 

Manufacturers of aud Dealers in 
chlnery general
ly. Geo.W. Tifft. 
Sons & CO.,BulJa· . l?�:�- ! MAH O GA N Y  THE J .  L. MOTT I�ON WORKS, And all Foreign an d Domestic 

' 
SS and 90 Beekman St., New York. 

De,,!ares�'s Patent Water Closets used almost Ca bi:r.Le1i � ooas. exclUSively In all . fine work. Df'mal'est's Water ¥���g;retatrt���tl}�d �-�������!�r W�i�6��I�inr�I��a SOLE MANUFAOTURERS 
Baths unequaled for beauty and c1eanliness. �Rni
tlll'Y Goods of all kinds. CUT AND PRESS DRIED 

T H I N  L U  M B E  R,  
FOR 

CIGAR BOXES, 

1 Hi  Bro3<1way, New York, Room '2'8. 

LOW PRESSURE BINARY ABSORPTION SYSTEM, 
Machines Itlakl ng 

ICE AND COLD AIR. 
Low Pressure when running. No pressure at rest. Ma
chines guaranteed by C. H. Delamater & Co. 

�TO INVENTORS 
THE 

Howard Mallllfactllrill� Co. 
(INCORPORATED,) 

364 & 366 Broadway, New York. 

Organized for the manufacture and intro
duction of 

PATENTED NOVELTIES 
AND 

YANKEE NOTIONS ,  
O F  E V .Jj, R Y  D E S O R I P T I O N . 

A M P L E  CAP I TAL. 
Latest Improved Machinery. 

CONNECTIONS WITH ALL WHOLESALE MERCHANTS 
IN THE UNITED STATES AND CANADA. 

Agents in Foreign Vountries. 

Correspondence without charge, with all who 

desire their inventions in our line developed. 

OF THE 

� titutifit �tUtricau 
FOR 1 8 8 1 .  

The · lIIost Popular Seientilie Paper in the WorId. 
VOLUME XLV. NEW SERIES. 

C.lOMMENCES JULY 1. 
Only $3.�0 a Year, inclu dlng po.tage. Weeldy. 

a� Nllmbers a Year. 
Pan.e1 1811;00&, E1;o. , E1;o. This widely circula ted and sp',endidly lllustrated 

paper is published weekly. Every number contaius six-

Bfd:!�'S 
L IQU I D  PA I NTS, 

AS.f�iiig�(�
O
llNlr.f:R COVERINGS, 

ASBESTOS 1. I N IN H  FE1.T, 
ASBES'1'OS STEAIU PACKING, 

AS.f��ig��I{ftA �A�ltW?NG, 
AS.f�ng�&�Jbl'!?:llt¥�

, 
ASnl<:S'l'OS SHEA'l'HINGS 

COATINHS, CEMENTS, 
'
Etc. 

Descriptive price lists and samples sent free. 

H • .  W. J O H N S  M ' F' C  CO . ,  
87 Maiden Lane, New York. 

Text Book, with Instruction and Pens, $1.50. 

KEUFFEL & ESSER, 127 Fulton St., New York, 
THE PORTER-ALLEN 

High Speed Steam Engine .  
ADDRESS 

SOT,lTHW ARK FOUNDRY & MACHINE C O ., 
430 Washington Ave., Philadelphia, Pa. 

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. 

Jarvis Furnace Co. 
Pateut Setting for Steam Boilers Burns Screenings 

and Slack Coal without Blast. No. 7 Oliver St., Boston ; 
N o. 92 Llbet'ty St. , New York : No. 709 Market St., St. 
Louis ; No. 1 t'econd St . •  Baltimore. 

.--��- ---- ---�-

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

BOOKWALTER ENGINE. 
Compact, Substautial. Econom
ical, and easily managed ; guar
anteed to work well and give 
full power claimed. ]Jngine and 
Boiler complete, including Gov· 
ernor, Pump, etc., at the low 
price of 
3 HOltSE POWER . . . . . . . $240 00 4'1.; " " . . . . . . . .  280 00 
� :: :: : : : : : : : :  � gg  IIY' Put on cars at Springfield, O. 

JAMES LEFFEL & CO., 
Springfield. OhiO, 

or 110 Liberty St., New York. 

WOOD-WORKING M�CHINERY, 
� Universal Wood \Vorkers, Planing, �latcbing, 

Moulding, Band and 8cro11 Sawing Machines, 
Carriage, Wagon and Wheel Machinery, etc. 

B E N TEL,  M A R C E D A N T  &. CO . ,  
HA.MILTON, OHIO, U. S. A.. 

An engine that works without 
Boiler. Always ready to be started 
and��/tV;N� 'i.;ll(j�

)
���l

n
Pl'!7er. 

C()NVEN f E N ()E. 
Burns common Gas and Air. No 
steam. no coal, no ashes, no fires, 

oIIIZl,mf;!i!fflj����m"'H."'I" i1mg:r��
rat��d::�� insurance. 

THE NEW OT'l'O SILE � rl' GAS E NGINE. 
·R�rfi'1��fz� or��k

4?�n"J".;\��t���.u"i��'f'c\'i�ji; 
S C H U lU Il1  & C () 'l,3045 Chestnut Street, Phlla., Pa. 
A. C. Manninl(, Il8 JJey St. , New York, Agent. 

M AC H I N I ST S' TOOLS.  
NEW AND IMPROVED PATTERNS. 

Send for new Illustrated catalogue. 

Lathes,  Plan ers , Drills ,  &0. 
N EW HAVEN llIAN U FAC'I'URING co., I New Ilaven, (lonn. 

Mills and Warerooms :  

1 86 to 200 Lewis St. , New York. 
PAYNE'S AUTOMATIC ENGINES. 

Arrester. 

� co r-f 
<d � 
;.:::I � 
� j:.:I 

Reliable, dura b l e, and economical, 'Will fUirnish a 
horse power with one-thirit less fuel a.OO water than amy ot/wr 
en¢me bwilt not fitted with an automatic cut-olf. Send ��

cJ!�ustrate:&
. 
��IWX\'�\:" .{; f�hw§�rmatlon and 

Box 1207. Corning, N. Y. 

l (JE AT $1.00 PER 'l'ON. 
l'ICTET ARTIFICIAl, ICE C O . ,  I.i mited, 

P. O.  Box 3083. 1 42 (h'eenwicb �t.,  N ew Yorl'-_ 
Guaranteed to be the most efficient and econrYmical of all 
existing Ice and Cold Air Machines. 

THE SCOVILL 
" POp" Safety Valve, 

Sl M P I,E . REUA.BLV, DURABI,E, 
For Locomotive, Stationary. Marine, and Portable 

Boilers. 
Send for descriptive circulars and price lists to 

T H E  H A NCOCK I N S P I R ATOR C O . ,  
BOSTON, MASS. 53 P l'rints envelnpps, reSS CBrdS, ete. rSelf· 

inker $4] . Press . for circulars, etc., 
$8. 12 other sizes. Do your own print
ing. Pleasure or money making ; old 
or younl{' Everything easy ; printed ����'6a��:: et�����Df:g s�£m���sses! 

Mlm�Lfal:turer's, Kelsey &> Co., lIIeriden, Conn. 

teen pages 01 useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works. Steam Machinery, 
New Inventions, Novelties in Mechanics. Manufactures, 
Chemistry, ElectriCity, Telegraphy, Photography, Archi
tecture, Agriculture, Horticulture, Natura] History, etc. 

All Classes of Readers find in THE SCIENTIFIC 
AMERICAN a popular reSUffne 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 constant supply of Instructive 
reading. It �s promotive of knowledge and progress in 
every community where it circulates. 

Terms of Snbscription .-One copy of THE SCIEN
TIFIC AMRRICAN will be sent for one year-52 numbers
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of tbree dollars and twenty 
cen t s  by the publishers ; six months, $1.60 ; three 
months, $1.00. 

Clubs.-On e  extra copy of THE SCIENTlFIC AMERI

OAN will be supplied gratiS for every club of five subscribers 

at $.1.20 each ; additional copies at same proportionate 
rate. 

One copy of THE SCIEXTIFIO AMERICAN and one copy 
of THE SCIENTIFIC AMERICAN"SUPPLEMENT will be Bent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven itollars 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 letters 
and make all orders, drafts, etc. ,  payable to 

M U N N  d' CO., 
37 Park R ow, N ew York. 

To Foreigu Snbscrihers.-Under th� .acilities of 
the Postal Union, the SCIENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to !!l c..bscrib ... 
ere in Great Britain. India, Australia, and all other 
British colonies i to France, Austria, Belgium, German), 
RUSSia, and all other European States ; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries� Canada excepted, 
$4, gold, for SCIENTIFIC AMERICA:S, 1 year ; $9, gold, for 
both SCIENTIFIC AMERICAN and SUPPI,EMENT for 1 
year. ThiS Includes postage, which we pay. Remit b, 
postal order or draft to order of Munn & CO., 37 Park 
Row, New York. 

PRINTING INKS. 
THE " Scientific American " is printed WIth CHAS. 

ENEU JOHNSON & CO.'S L.'ifK. Tenthand Lom
bard Sts. Philadelphia, and 59 G<>ld St. , New York. 
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