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removed and others substituted in tbeir places, and the gun 
kppt in working order at all times, on the field of battle. 
This is a fealUre of great importance, as the lock mechan· 
ism is the most e�sential part of a machine gun, and is 
practically the only part liable to get out of order from use. 
The lock mecbaniem "f many other machine guns forms an 
eutirety , and Is �o united and encased that, should any part of 
the same get out of order. a circulIlotan ce which is liable to 
happp:u. in long and cont inued firing in time of action, the 
whole machine would b�come di,abled and would bave to 
be talwn to a machine �hop fot' rppair s. In such a contin· 
gen cy, it is needless to remark, the enEmy would not be likely 
to await the completion of the job. 

All the locks in th., Oatling ?un revolve simult llneously 
with the barrels, carrier, and inner br�ech, and the locks 
have also a reciprocating motion wben the gun iF revolved. 
If tbe barrel; had to be brougb t to a �tata of rest at the time 
of each discharge, the in ventor comiders, tbe npidity of 
fire would be greatly leEsened. The Gatling gun, it also may 
be noted, is the only firearm in which the three sets of parl�, 
name'y, barrel., lock�, and inner breech (Fig. 3) all revolve 
at one Ilnd the same tnne, and it is the only gun that loaos 
and fires incessantly while these several parts are kept in 
continuous motion. It is i m! ossible to load and fire tile gun 
when either the barrE' Is, locks, or inner breech are at rpst. 
Each lock in the gun revoh'�s once, and moves forward and 
back once, at each and every revolution of the gun. 

The piece fires a shot at a tim�, in rapid succe�sion, and 
tlms by d ividing the time in rapid firing into equlll parts 
between the ditlchargds, and preventing an accumulation of 
recoil, it aamits, it is claimed, of large charges ond hta\'Y 
ballo, and cons.quentlyexceptionally gn at, JallgP. The ex· 
treme range of the largest Gatling gun, which discbarge, 
half pound �olid lead ballg, is said to be over two and a half 
miles. 

The peculiarity of no recoil existin g is of �pecial value in 
the ddense of bridges, ford�, mountain passe�, etc., which 
are frequently attempte d during darkne8R, fog, or storms, 
as al�o in the smokcl of battle, when the movements of th� 
enemy canllot be accurately observed. Firing a shot a� n 

time al80 allows a lat�ral motion of the gun to be kept up 
during the time of ra pid firing, which result is attained uy 
the traver� ing lIlecha�i"m connect,d with the breech of th� 
gun and the c-trriage, ag shown in Fig. 1. 

This improved tra\'crsing mechanism not only allows the 
gun to be tranrf eo. without mO\'ing the trail or wheels. of 
the earriage, but enableg the operator at will, and in a sec
ond of time, to cn8Dge the angl� of lire so as to play en the 
en··m y  shollld he move either to tht' rigl,t or to the left. In 
ot�ler word�, the shots can be aprear! along the enemy 's front , 
or can be all concentrated to one point or upon one obj ect, 
at will. 

Briefly described, it consists in a horizontal cylinder wbich 
carries, 011 its II pper side and near the right hanG end, a T 
flange to entt-r in a T groove upon the lower si de of the 
breech of the gun (Fig. 2) 60 tb at the latter may slide upon the 
flange and thus gain the necessary sweep. On the low-,r 
part of the sume end of the cylinder, the ball of thE'> elevat
ing screw is receh'ed in a transverse groove. 'fhe cylinder ex 
tends to the left 'Jf and below the breech, and in it is longitu 
dinally inser ted a screw which carries a nut,a portion of which 
proj cts through a slot in the front side of tbe cylinder. 
The scre\v is actuated by a hand wheel at its extremity, by 
which means the nut is cansed to travd along the slot. The 
nnt has fln its proj"cting side a socket, and in thi8,held by suit· 
able catcb mechanism, is a pin. The crank sbaft of tbe gun, 
Fig. 3,f'xtpnds tbrongh the breecb and terminates in a grooven 
cy lind�r, in the channels of wbicb tbe pin just mentioned en 
ter8. except wht'll it is thrown out of gear. It is eviden t 
that, when the g rooved cylinder i3 rotated, its curved groove 
acting against the pin, which is held immovable after beiog 
adj usted by the hand wheel, ca uses the T groove on the gUll 
o slide along the flange on the cylinder first mentioned. By 

this mean8, the plee .. is caustd to sweep the horizon by merely 
actuating the ordinary firing crank. The groove cylinder 
las two grooves. one curved to correspond with the number 

of degrees over which it is de�ireCt to swing the barrels, and 
he other straight, the effect of which is, of course, to allow 

tho gun to remain stationary. 
We are informed ,hat the smalle st sized Gatling gnn

which fires over 400 shot� per minute and which weighs only 
125 Ib�.-wben mounted on a tripod, can be, in an instant, 

raversed so as to fire to any point embraced in an entire cir
cle, thus furnisilbg its own support and precluding the lia 
bility of it� captnre by a tlank attlck. Finally, the inventor 
add s that his systPln admi�s of either larg� or small cali ber. 
Eight different sizes of the guns are now mad!'. The small
est size is tho o nly machine gun in existence which admit!:' 
of be.ing lLounted and firpd from a tripod, and its lightnes� 
and effectiveness specially commend it for pavalry st:fvice, 
mountain warfdre, boat service, etc. From Figs. 2 and 3, 
the two principal divisions of the arm will be easily under 
stood. Fig. 2 show" the frame and br;)ech, and Fig. 3, the 
1,arrels, locks, and firing crank, both views being from 
above. 

The improved training mechanism was patented through 
tbe Scientific American Patent Agenry, December 16, 1 873. 
FUrth"r information may be obtained by uddressing R. J 
Gatling, whose manufactory is at th\) Colt Works, Hartford , 
Conn. 

--------�.�.�.�-----------

AUSTRALIA bas .et a good example to many other conntrie�, 
In that colony it bas been deCIded :0 attach swimming battF 
o all tbe State schools, so that swimming may be taugbt a5 

an essential part uf education. 
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IMPORTANCE OF ADVERTISING, 

The value of advertlslnl:ls 00 well understood by old e'tabllshed bu,lness 

firms that a blnt to them Is unnecesBary; but t o  persons estab1tBh�ng a new 

busines8,or baving for Bale a new artlclE',or wishing to Bell a patent, or find 

a mlnufacturer to work It: upon such n chss, we would Impress the impor

tance of adverttsIng. The next thing to b� considered Is the medium 

through whiCh to do It. 

In this matter, discretion Is to be used at flrst; but experience will soon 

determine that papers or magazines having the la.rgest ctrculation, among 

the class of persons most ltkely to be Interested In the article for sale, w1l1 

be the cheapest, and bring the quickest returns. To the manufacturer of 

all ktnds of machtnery, and to the vendol"R of any new article In the 

merhanica,l Hne, we believe there Is no other source from which tha adver

tiser ca.n get 8S speedy retnrns as through the advertls1ng colnmns of the 

SCIENTIFIC A:nERICAN. 

We do not make these BuggestionB merely to lncresse our advertiBtng 

patronage, but to dir(,ct persons how to increase their own business. 

The SCIENTIFIC AMERICAY has a l"lrculation of more than 42,000 copips 

per week, wbich Is proaably ll1"eater than the combined circulation of all 

the otber pa;>els of Its ldnd published 1n the world. 

IS VITALITY VITAL! 

The line of progress along wbicb Science has come down 
from the past is thickly strewn witb dead and dying terms, 
the empty husks of theories wbicb bave had their day and 
ceased tu be. Many of these terms have dropped entirely 
out of use. Otbers bave survivrd in form, but with so many 
changes of meaning that tbl'y remind one of the tenements 
of hermit crabs, shells wbose original occupants have long 
since gone where good mollusks go. 

One of tbe mo�t significant of recent word demises, real or 
reputed, is that of " vitality," as the name of the principle of 
lifE', a pecnliar sometbing in living matter unrepresented in 
otber or "dead" mattet'o To not a few of our leading think
ers, tbe word has ceased to harbor its flriginal tenant; and 
sllme go �o far as to insist that it should be dropped from 
the vocabulary of Science as useless, if not mi sl .,ading. 
Huxley hnmorously compares tbe imag'ned force it repre
sented to a supposable" aqu05ity," whicb migbt be thought 
to enter tbe oxide of hydrogen at the moment of it� forma
tion to give rise to the properties hnd phenomena wbicb 
make water �o unlike its constituent elements, '1nd ask8: 
What better pbilo�ophical Btatu� has "vita:ity" than 

"aquosity?" "And why," he continues, with a mildly iron 
ical turn, "should • vitality ' hope for a b,tter fate than 
the other 'ities' wbicb have disappeared sinc.J l\fartinus 
Scriblerus accounted for the operation of tbe meat jack by 
it.s inberent meat.roasting quality, and scorned the materi· 
alism of those who explainf'd the turning of the spit by a 
c. rtain mecbanism worked by the draft of tbe chimney?" 
In his very ingenious discussion of the correlation of " life 
foue," so caUed, and the other" forms of force," Prpfessor 
Le Conte insists that the term vitality still lives, for the 
excellent reason that it stands for, not a vague assnmption. 
but a demonBtrable reality. Eacb" form of force," be says, 
tbough wbat a form of Lorce may be it is hard to conceive, 
" gives rise to a peculiar groll p pf pbenomena, and the study 
of these to a parti�ular department of Sdence. And since 
tbe group of pbl'nomena called vital is morfl pe culiar and 
different froll other groups than tbose are from each otber, 
and the science of physiology is a more distinct department 
than physics or cbemistry, tberefore the force wbich deter
mines those pher.omena is more distinct and better entitled 
to a ser:or"te name than �ither physical or chemical force." 

'1'he investigations which lead to tbis conclusion Profes,cr 
Le Conte bas"s <:n the assumption that there are four distinct 
and separate pla.1os of material existence, which may rightly 
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be considered as lying in vertical order anti ranking accord

ing to position. TheBe planes are, counting from tbe first 
and lowest, (1) the plane of elementary existence; (2) cbem
ical compound�; (3) vegetable life; (4) allimal life. Correst 
ponding to these planes of matter are four planes or forms 
of force, similarly related. The first and lowest, called pbys
ical force, operates alone on the plane of elementary matter. 
A higher form, chemical force, enters upon and operates on 
the nf'xt plane in connection with the first. The third plane 
is the field of opnation f"r three fJrms of forcr.; the two 
already named and the new and peculiar one, vital force. 
On the fonrtb material plane, the force peculie rly character
istic of animal life, the will, operates in addition to the other 
three. A fifth plane, the h nInan, with free will as its char
acteristic, raises this elaborate scheme into the region of 
metaphysics. 

ERcb of tbe gronps of phenomena currently called l)hysic
aI, chemical, vital, rational and so on, are thus to be intf'r
preted as determined by distinct and ppculiar kinds or forms 
of force. It is the function of chemical force alone to raise 
matter from plane No.1 to No.2, and to prodnce the phe
nomena of No.2, whicb togdher constitute tIle sci. nee of 
chemistry. Similarly it is the prerogative of vegetable life 
force to raise matter from No.2 to No.3, aud to execute all 
movements on that plane, which together constitute tbe sci
ence of vegetable physiology. But there is no force in Na
ture capable of rai8ing matter at once from No. 1 to No. 3, 
or from No.2 to No.4, " withont stopping and receiving an 
accession of force of a different kind, on the intermediate 
plane." 

All this forms a consistent and very plausible system, but 
what foundation has it in tbe eternal verities? Is it demon
strably true tbat the alleged. superimposed parallel planes 
of force and pbenomena are not figmpnts of the imagin ation, 
and misleading ones at that? The two npper ones Certainly 
approach each other at one edge (to continue the fi�ure) w 
closely that tb .. y seem to be in actual contact. In thE'ir low
er fields, the animal and vegetable kingdoms come so nearly 
tOg"ther tbat it is quite impu s,ible to discove� tbe line whicb 
separates them, if such lil'.e there be. Again the products 
long supposed to be tbe peculiar wor:, of vital force ( as dis
tinguished from the force which determines ordinary chem
ical combinations) have been so numerously built up hom 
their elements in the hboratory, withont tbe intervention of 
life, that the suppospd necesA:ty for a peculiar force for sncb 
work has been greatly reduced, if not quite destroyed. And 
still furtber, is it not a sheer n.s,nmpti,m to say that tht' 
movements of matter in the hypothmicul S'at,·, whicb we 
tl'rm elementary, muet be due to a kind of force differin g 
absolutely from that wbich determine8 chemical compo"ndR'1 

The r�al state of the case appeai'd to be something like this. 
that we find it con\'enient to group certain 'mrieties of phe
nomena into arbitrary classes, with boundaries more or less 
distinct. For like reasons, we are accustomed to say that the 
i mpelling canse or canses in one group are chemical,  in RD

other vital, and so on; and som"times we forget that these 
terms have reference wlely to our classification8, and do not 
necess arily designate separate entities, forms of force or 
wbatever we may call them. The expansion of steam under 
divfIse conditions produces the most diverse and dissimilar 
results; but it is tbe same motor all the time. 

To denote a: broadly characteristic order of activity, the 
term vitality is useful hnd convenient. As indicating a force 
inherc:nt in and wholly peculiar to living matter, sometl ing 
sui generis, so to fpeak, it is evidently doomed. 

-------------.� .. �, .. -------------

THE DOVER AND CALAIS rUNNEL. 

There seems at length to be a definite project prot:osed for 
the construction of a tunnel across the Straits of Dover, be
tween E ngland aIld France. An Anglo French committee 
bas for some time past had the matter under consideration, 
with tbe object of inquiring into ways and mt-ans and of dis
covering the most practical method of accomplishing the 
work. This body, among the members of wbicb we find the 
nRmes of Lord Ricbard Grosvenor, Mr. Tbomas Bras�E'y, 
M. P., Admiral Elliot, and Messrs. Hawkshaw an · l Rrunlees, 
engineers in the English section, and of MM. Cb evalier, 
Paris, Talabot and other cl istingui�hed men of the Frellcb 
delegation, bave adopted a plan whicb calls for a tunnel open 
only at its ends, and without tbe intermediate establishment 
whicb has been propo�ed in the midclle of tbe strait. Its 
kngth from th" South Foreland, 5 miles east of Dover, to 
Cape Gris Nez, 4 miles west of Calais, will be about 21 
miles; and it is stated tbat, witb the new Brunton pedo
rating machines, the bore can be finished in four or five years. 
The estimated total expense is $ 40,000,000, and tbe probable 
revenue to be desired, it is believed, will reacb about $4, 
000,000 per yellr. Witb regard to ventilation, the ordinary 
arrangem ents for making a draft as used in mines will be 
employed. One of the ends of the tunnel will be perma
nem.ly open; the other will be provided with doors which 
will have to be op ened to admit the passage of trains when 
necessary. Just within tbe doors, a iarge orifice wiil be 
opened to the summit of tbe vault of tbe tunnel and in 
communication with a fire. By the draft thus caused, tbe 
air will be constantly drawn in from the open end of the 
tnnnel and bence continually renewed. 

The demand for a concesoion presented by the Anglo
Frencb Commission, says Les Jfondes, is now under public 
coDsideration at Arras, in the Pas de Calais, and it is believed 
that the execution of tbe project. will before long be begnn. 

--------------.� .. �.�.-------------

THE SIAMESE TWINS, 

The celebrated Siamese twins, which for the last half cen

tnry have been the foremost of living cnriosities, both ill 
Europe and America, recently died at Salisbury, N. C. Thell-
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remarkable personages were born in Siam in 1811, and con· 
stituted part of a family of fifteen children, several of whom 
were twins, though none save these two were in any wise de· 
formed. Chang and Eng, however, were linked together by 
a fleshy ligature, which was about a foot in length, two 
inches broad and four inches thick. Through it ran a large 
artery and many veins, making their circulation identical. 
Each brother had, however, an entirely separate existence, 
and, \V;.th the exception of the ligature, which was equally 
sensitive to both, their senses were totally disconnected. 

In 1850 Barnum exhibited them throughout the country, 
and out of their �alarie8 th�y managed to amass some $40,· 
000. 'With this mO'lAY the brothers purchased two adjoining 
plantations in North Carolina, assumed the surname of 
Bunker and, strange to say, married. The courtship, it is 
stated, was done by proxy, and the wives, English women, 
who had only seen their husbandaonce at a show in London, 
were �elected by the twins from likenesses forwarded by an 
agent. At the time of their marriage the brothers were 
forty four years of age and their wives, who were sisters, 
r�sppcti"ely twpnty.six and twenty. eight. Their domestic 
life is �aid to h'lve been very peculiar. The wives lived in 
RPparate home. and the husbands alternated, staying one 
week at Chang's house and the next week at Eng's. Each 
look"tl after his plant'ltion and other bUBiness during the 
weeks of his living at his own place,and the visiting brother 
was not Bupp0ged to interfere. The families increaEed rap. 
idly, Chang having six children and Eng' five; of these four 
were deaf mutes, thoug h not dpformed, while the rest were 
strong and healthy. The domestic life of the brothers was 
not happy, and serious difficulties occasionally took place, 
resulting in the estrangempnt of the families for long peri. 
ods. They were s lave owners and cruel masters, and during 
the war manifepted strong southern proclivities. At the end 
of the rebellion, their wealth was very much reduced and 
they a!2;ain went into the show busin�ss, with only p�rtial 
flUr:CRSS. 

The brothera were of medium size and of peculia�ly repul. 
sive faces. Chang was the most robust and good natured, 

. while Eng was often sick and morose. Chang also was the 
IlllJntal superior, although both wero ignorant and had intel· 
ligence that scarcely rose above low cunning. As they grew 
old, t he almost certainty of the death of one resulting in that 
of the other rendere·d them fretful and nervous. While in 
Europe, they consulted the best physicians regarding the pos· 
dbility of a separate existence; but when the ligature wap 
romprpi'sod �o that all transfusion of blood between them 
stopped, Eng fainted, proving that neither could sustain a 
RPparate circulation. About a year ago Chang had a rara. 
lytic stroke which rendered his h ealth the worse of the two' 
Rnd as a r �lief from sllffering, he drank freely. His death 
occurred fir.�t; and the shock, or more probably the cessation 
of circulation, aff.,cted Eng so strongly that delirium, followed 
by Rttlpor, almost immediately set in. At the end of two 
hour�, he also expired. 

--------------.� .. �, .. -------------

THE ONE HUNDRED THOUSAND DOLLAR CANAL 

REWARD. 

The Canal Commission of the State of New York: charged 
with tho duty of trying and examining the various boats 
that were presented last year in competition for the rewlird 
of one hundred thousand dollars, have lately made their re
port to the Logislature. They say that, owing to the technic· 
allties contained in the law under which the reward was 
offered, they have been unable to make an award to any of 
the competitora. They ask that the law may be modified 
R:1d new trials allowed. Thfy report that two of the com· 
peting boats very nearly filled the requirements. These 
were the steam canal boat William Baxter and the steam 
canal bf)at l,Villiam Newman. The requisition was that each 
boat shou!d be able to earry 200 tuns of cargo besides motive 
power, and mak� an averagp speed of three miles per hour. 

The William Baxter was built especially to compete for 
the prize. She is 96 feet long and 1 7  feet beam, and has 
much sharper lines th<tn the ordinary calOal boats. Her bot· 
tom is p'rfectly flat, and her sides, stem, and stern, vertical. 
'rhe outlines of the immersed portions of her bow and stern 
are the �ame. Shfj has an overhanging deck at the stern to 
protect her propellers, and with 200 tuns of cargo she draws 
/j� feet of water. Her machinery c,nsists of a Baxter up· 
right boiler, and a pair of Baxter compound condensing en· 
gines, 7x12 and 12x12. Her boiler is () feet high, 46 inches 
diameter, and has 1 132 two inch flues, and a grate surface of 
7 feet. She Is propelled by 2 three bladed twin screws of 41 
fe9t diallleter and 4 feet pitch. The amount of coal consumed 
in running from Syracuse to Utica, a distance of 56 miles, 
was 830 pounds. 

The Wllli'lm Newman has a Hubbard hydraulic propeller. 
S'1e has a horizontal tubular boiler, 8 feet long and 44 
inches in diameter, and a grate surface of 13 feet; and � he is 
d r iJl'ri by a single 12x12 upright engine. The propeller is 4 
feet 8 iClche3 in diameter and 3 feet lonl,\'. The amount of 
coal cOllsum9d from Syracuse to Utica was 4,500 pounds. 

The time for com!letition has now expired. If the Legis· 
lature at its present s9ssion should renew the reward, we 
shall promptly inform our readers. 

..•. �, .. -------------

THE TURNEB. CAR BRAKE.-APPLICATION FOR AN 

EXTENSION. 

An application for extension of the car brake patent of 
Charl�s B. Turner, dated November, 1848, a.nd extended in 
186Z for seven years, is now before the S�nate Committee on 
Patent�. Messrs. B�tcheller & Thompson, the assignees of 
the inventor, submit their claim on the ground that they 
have received no adequate compensation for the use of the 
device, having been opposed 80 strenuously by railroad com· 

J titutifit �tut\itau. 
binations throughout the country that they have been com· 
pelled to expend in litigation about as much money as they 
have received. 

The railroad�, which are represented byMr. Wm. D. Bishop, 
President of the New York and New Ha.ven R. R. Co., and 
Mr. Joseph Howard, couns€l for the Pennsylvania R. R. Co., 
cont.nd that adequate compensation hag been received, and 
that the patent is invalid by reason of a prior invention. 
This last assertion seems to be in direct variance with Judge 
Drummond's decision in a recent idringement suit brought 
by the assignees against certain railroads in Illinois. A 
master in cha.ncery reported adveraely to the defendants, 
who had associated themselves together, and found heavy 
damages. The railroads filed a bill of exceptions, but the 
opinicn of the appellate court, as delivered by Judge Drum· 
mond, sustains the master in every particular. The decree 
is that the patent is good and valid; that the inventors have 
never neglected or abandoned such patent; that the instru· 
ment covers the connecting of all the brakes of a car with 
windlasses, so that a brakemau, vy operating any one of the 
latter, can apply all the brakes to the wheels; and that 
the Stevens brake, used by the defendants, contains all the 
covered combillafon. 

The rail roads, as represen ted before Congress, are �trongly 
opposing the extpnsion; and after the presentation of the 
case by Mr. S. D. Cozzens, of cauDEel for Mess:s. Batcheller 
& Thompson, a postponement was obtained by Messrs. 
Bishop and Howard, in order to affard necessary time for 
consultation as to the nature of the reply they will make to 
the application. The matter, therefore, is adjourned for 
some days. 

--------------.�,. � ... -------------

THE NEW ENGLAND ASSOCIATION OF INVENTORS AND 

PATENr OWNERS. 

To tlte EdItor of t7t� Scientific American: 
Ma.ny of your subscribers were surprised to see, in your 

issue bearing date January 10, 1874, a leading article 
mentioning the New England A�Bociation of Inventors 
and Patent Owners in a spirit tending to mislead your 
readers. I would ask you to amend what evidently pro· 
ceeds from insufficient information. I have sent you a 
prospt'ctuB of the Association, and trust that its perusal 
will lead you to �ee that its objects are neither as limited 
nor as selfish as you �tate them to be. 

The objects aimed at are "to collect and di !Iuse stati stics 
tending to demonstrate the usefulness of patent laws, and 
the growth of our arts and manufactures under their influ· 
ence ; to draw froru the Congress 0 f the United States such 
recogni tion of their general value as shall secure a just and 
liberal basis of patent protection ; to bring together all per· 
sons interested, and reconcile their differences, and to take 
such action as may best promote the general prosperity of 
the classes represented in its m(.mbership." 

As no inconsiderable number of your subscribers are mem
bers of this Association, and there seems to be no question 
of its being able to be put to good uses, and assuming that 
you desire to give only reliable inttlligence to your readers, 
I would ask, on behalf of the Association, that you correct 
the impression created by the strange animus of the article 
in question. Very res pectfully, 

THEO. A. DODGE, President of the Association. 

REMARKS BY TilE EIlITOR.--In respect to the above associ 
ation, our language was as follows (we page 16 of our current 
volume): "The objecte of this Association, so far as we 
can gather them from the proceedings, are to render mutual 
aid and benefit to the members in the management of their 
patents, to secure the extension of their severa! patent mon° 
opolies, compel the payment of fair prices for patents by 
railway companies, and in other ways to promote the general 
prosperity of the country." 

We have received .he prospectus above referred to, which 
consistH of a report signed by Mr. Dod£e, upon the expected 
Bcope of the ASBociation. It is a very crenitable document. 
and contains various excellent suggestions, to which we 
shall hereafter have occasion to allude. It does not, how· 
ever, purport to be a statement of the proceedings of the 
original meeting of the Association, and has therefore no 
bearing upon the question of the accuracy of our remarks 
concerning those procl"edings. 

We think, if Mr. Dodge will refer to the rpports of the 
meeting once more, as contained in the Boston daily papers, 
he will find that our statement was sub�tantially correct. 
The" strangI'. animus," the impression of which Mr. Dodge, 
on behalf of the Asso�iation, asks us to correct, refers, we 
presume, to the objections we presented to.the Hill resolu
tion. This resolution covered, indirectly, as we thought, 
an endorsement by the Association of one of the Vienna 
propositions, to the effect that governments ought to fix the 
prices at which patent� shall be sold ; in other words, that 
the inventor, after he has received a patent, ought to be 
deprived of its control. Now, if there is any one point 
which imparts a distinguishing excellence to the .American 
patent law over the continental system, it is that we give 
to the inventor the free, untrammeled right to make use 
and dispose of his patent during the entire term for which 
it is granted, according to his own best judgment. We 
permit no government interference with him, and have no 
sneaking government dete�ti ves to dog his foot�teps, as in 
some parts of Europe. The mere suggestion of an alteration 
of ollr patent laws, to authoriz"l such interference, is abhor· 
rent to the feelings of American inventors, and cJntrary to 
public policy. 

These views of ours we believe to be fully in accord wlLh 
the feeling of the great mass �of onr readers. Mr. Dodge 
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i8 mistaken If he supposes that many of our su1Jscriber�, in 
the Association, were surpriRed at seeing the expression of 
them. 

In so far as the New England A�sociation shall actually 
do anything to promote the interests of inventorF, or encour· 
age the progress of the �seful arts, its members well know 
that they may always count upon us as being with them, 
heart and soul. But when they go for the approval, even 
indirectly, of government interferpnce in the Eale of patell<t�, 
we are not wgh them, because we believe it to be a wrong 
policy. 

--------------.� .. �, .. ------------

THE PHILOSOPHY OF THE SAND BLAST. 

At first sight, the cutting of a diamond or other hard yub 
stance, by another so much softer as fand is, SHms flath· 
contranictory to common experience. Still, to any one wl,

'
o 

has ever fired a rifle ball against a rock, tue fact tbat a flying 
sog body will bruise or crush a harder one is n�i ther eur
prising nor new. The possible perforation of a pine board by 
a tallo\\' candle, fired from a mU8ket, is an illmtration of the 
same fact, familiar to every school· boy. I n the snnd 
blast, however, the effect selin is so mar.ifestly di�proport.ion. 
a'e to the momentum of tbe individ ual particl"s that the 
explanation usually given in the I'roEser caEes fails to hold 
good. Grains of eand, of very un€qual S'ZP, app<ar to do 
precisely the same work wlJer. moving at thefame rat�, thus 
directly contradicting what has l.itherto been an un(lue�tioned 
law of impact. 

Whence ariEes the discrepancy betwe(,�l what i� and what 
might be expected? To answer this qnestion, al Ellglbh in. 
vpstigator has recoDEider€d the laws of impact, and finds tbat 
one of great significance and importance h1ls bpretofore b,!(n 
entirely oVtrlooked. It is this: At the moment of first con· 
tact, 1he pressure between impinging bodies is independent 
of their size. 

This law has been undEtected heretofore, FimT,ly because 
the laws of impact IJII.ve been con�idered mainly with rt fer· 
ence to the centers of gravity of the bodi�", while little or no 
attention has been paid to the points of impact and what 
goes on therd between the instant of first coutnct and the 
time when th!) center of gravity is changed. Ev( n with the 
compacted bodies, it takes time for the preS,lue to exttnd to 
the inner particles. 

Hen('e, on the instant of impact, it Is only tl,cse partic-lps 
in contact which are affected, and tbe rest of tI,e body mij!ht 
be removed without altering the Effect. In oiher w('rd�, the 
effect of impact ;s independent of the quantity of matter 
behind the particles which actually impinge. 

That the effect of the s:lnd blast is--as this law indicl1tee-
a battering, not It grinding, action ia clearly sbown by the 
microscope. A polished glaEs surface, that haB been expo�ed 
for an instant to the blast, is �potted with points from which 
scales of fractured glass bave been broken away ill irregular 
direction. Each spot appeared as if a pellpt of glllss bad 
been driven in by the collision, and the w�dge-like action 
thus Silt up had driven away the surrounding glass. The 
polariscope confirms this inference. l,Vhen thus test£d, 
each spot shows a colored halo, proving that the surface of 
the glass is under strain. 

-------------.� .... ,�.-------------

SCIENTIFIC AND PRACTICAL INFORMA l'lON. 

THE VUl,CANIZATION OF IIYDIWCARnON COMPOUNDS. 

In treating bituminous substances, such as afpbaltum, 
grahan:.ite, petroleum residuum, the different mineral reEins, 
coal tar, etc., with sulphU)l", chloride of snlphur, or suI· 
phur in combination with v�rious bases, Ruch as Fulphnret 
of iron, etc., a definite chemical compound is formed,cljifn
ing from its constituent pa�ts in many mattfial reFpectp, be
ing harder, tougher, and more cl1pable d refi�t ing teat. 
The sulphur should be in just sufficit:nt proportion to form 
this compound, as an excess would mix mechhnicallv with 
the mass and render it too brittle for DEC. Difficulty i� nm· 
ally experienced in detellnining the proportion of sulphur, 
a8 it varies according to the hydrocarbou uRed. To ove! CO!l1e 
this difficulty and to avoid all danger of hadng an fXCHS of 
sulphur, it is best to use in addition wme mEtallic oxides 
(such as litharge, for example), which will cOILhine with 
any free sulphur, fOlming a metallic fulph ur"t. The hydro· 
carbons are first heated till tbe water is entirely evaporatpd, 
and the sul}Jhur, chloride of sulphur, or metallic "ulphuf!'t, 
is tlen added. The sull'hur may be diF�olwd in bimlpllide 
of carbon or any of the ethel eal or fatty Glils, or it may be 
mixed directly with the mass. 

ANTIMONY BLUE. 

C. Kraus obtains this color by boiling tartar emptic with 
yellow prussiate of potash, and adding hydrochloric acid. 
The antimony does not ellter into the composition of this 
color, but merely facilitates its fflrmation. 

WHITE COAL. 

A new kind of fuel has ffcently been discovered on the 
Australian continent, which has recth-ed tbe name of wlJite 
coal. It consists of felted v('getahle fibers, like p�at, which 
contain, interspersed between them, fine grains of 8and. It 
is easily combustible and burns with a light flume. The 
white coal covers large tmcts, reqlliring no mining, and is 
already used in large quantities as fuel. 

.�.�-------------

CYMOGENE (? chymogene) writ9s to say tbat our corres'
pondent, I. S. Pfet, is wrong in adding rbigoline to tIle list 
of products of coal tar, as this body does not exist in the 
coal tar, but belongs to the highly volatile pOI tions of petro 
leum, being second in the list. 
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