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THE CRILIAN WAR SHIP ESMERALDA. 

Tbe Esmeralda was built by Messrs. Armstrong,Mitchell 
& Co . . to the order of the Chilian Government, and only 
recently sailpd from the Tyne for tbat c()untry. Her con
struction waR begun in 1882, and occnpied rather more than 
two years. Sue might bave been di,patched much sooner. 
but was prevented from leaving the Tyne owing to the war 
between Chili and Peru. 

Her dimensions are: Length, 270 feet; breadtb, 42 feet; 
displacement, 3,000 tons; draught, rather over 18 feet. 
When fully stored, armed, and equipped for sea she carries, 
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in addition to Ileveral�mallt'r guns, two 25 ton guns, each 
with a projecIile weigbing 451) pounds, with a penetrative 
powtr at the muzzle estimated at 21 inches of iron armor. 
Tbe cbief characteristic of the vessel is her speed. In her 
trial off the Tyne a few weeks ngo she accompli�hed 18'28 
knots per hour, being tbus the fastest crniser in existence. 

Ironclads, says Sir William Armstrong, are almost useless 
for the protection of our merchant ships from depredation at 
sea, nor could mercantile and passpnger �teamers bp adapted 
so as to act successfully as cruisers. What we want are 
pow!'rful swift cruisers of t.be Esmeralda type, and a 

[$8.20 pel" AIIUllm. (POBTAiill: PREPAID.] 

number of these can be constructed at the cost of a single 
ironclad. 

The hull of tbe Esmeralda is steel built; she is framed on 
the ordinary transverse system, and is not wood·sheathed 
Or coppered. There are three complete decks. The upper 
or gun deck is about 11 feet above water, and upon it all 
the heavy guns are carried in the open. Tbe main deck is 
about 5 feet above water, and it is occupied throughout by 
most excellent quarters and cabins for officers and crew, for 
whom good natural ventilation and light are secured. The 
lower, or protective, deck is of 1 inch sleel, and extends from 

THE GUNS OF THE ESMERALDA.-TWENTY·FIVE TON STERN CHASER. 

THE CHILIAN SHIP ESMERALDA, THE SWIFTEST AND STRONGEST WAR SHIP AFLOAT. 
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stem to stern; it is strongly arched in the ath wartship direc
tion, lJaving a curve of about 4 feet. At the middle line this 
deck is about 1 foot below water, at the sides it is about 5 
feet below. It forms a roof or shelter to the hold space sit
uated below it, and in the space thus protected are placed 
the vitals of the ship-magazines, shell rooms, engines, boil
ers. etc. 

Minnte water tight subdivision of the hold space below thc 
protective deck, and of tbe space between it and the main 
deck,is effected by means of transverse and longitudinal bulk
heads and of horizontal flats or platforms. Magazines, shell
rooms, etc., are also converted i� to separate wat er .l,igh t com
partments. All openings in the protective deck are trunked 
up by water tight stpel casings to the height of the 
main deck, and surrounded by cellular coffer-dams, which 
can be packed with canvas, oakum, 0\' other material which 
would readily check the inflow of water if, in action, the 
trunk casings were shot through. This coffer-dam protec
tion resembles that long used by the Admiralty constructors 
in vessels of the central citadel type; and another feature in 
the Esmeralda in which Admiralty practice has been imi
tated is in the use of cork, packed in cellular spaces, as a 
safeguard to her buoyancy, stability, and trim in case the 
sides in the water line region should be riddled in action. 
The steel deck is intended tf) be chiefly useful in protecting 
from shell tire the vital parts situated belo'V it, and this pro
tection is greatly increased by tbe conversion of the spaces 
between the main and lower decks iuto coal hunkers. 

She has twin screw propellers driven by two independent 
sets of machinery. The engines are horizontal. and on Ihe 
two-cylinder compound principle. The cylinders are 41 
nches and 82 inches in diameter, and the stroke is 36 
nches. 

The armament is exceptionally heavy and powerful for a 
ship of such moderate size; and the mountings are of a 
very novel character, representing some of the latest pro
ducts of the famous Elswick factol'Y_ It includes two 25 
ton 10 inch breecldoading guns, six 4 t{)n 6 incb breech
loading guns; two rapid fire 6 pounders, of Captain Noble's 
design, and a number of machine guns. The 25 ton guns 
are mounted as bow and stern chasers, and have an arc of 
training of about 240 degrees-120 degrees on each sidc of 
he keel line. They are cal'Tied on central pivot mountings, 

and flre over a ., glacis" formed by the ends of the upper 
deck. The engraving illustrates the nature of the mount
ngs. On tbe rear of eacb slide is a strong Ateel screen, pro· 

tecting the captain of the gun; and within the shelter of 
this screen are placed the hydraulic and other gear by which 
the gun is trained, moved in or out, elevated, and depressed. 
Hydraulic mechanism, of Elswick design and manufacture, 
s employed for tbese heavy guns, and used for loading as 

well as working them. A very few men thus suffice, and 
these are well protected from rifle and machine gun fire. 

One important feature in the arrangement is the strong 
steel loadin� station built in the rear of each gun. This is 
really a large steel house, within which are the upper ends 
of steel tubes, extending down to the magazines and shell 
rooms. By means of hydraulic hoists the projectiles and 
cartridges are lifted through the tubes into tbe loading sta
tions, being sheltered in their transit. 

Having reached the loaoing station, the gun is :laid fore 
and aft. and run in on the slide, being elevated for the pur
pose of loading. After the breech piece has been withdrawn, 
tbe projectile and powder charge are rammed home; and 
hroughout the operations the powdel' is protected from rifles 

and machine gUlls. With large charges exceeding 2 cwt. of 
powder for the 10 incb gnns, this is a matter of great im
portance. 'fbe penetrative po'Ver of these 10 inch guns is 
represented by 21 incbes of iron armor; and both of them 
can be fought on either broadside, as well as being med for 
chasers. 

On each hroadside there are also three 6 inch 80 pounders, 
carried on central pivot automatic carriages, and having a 
horizontal range of training of about 130 degrees. 

The Esmeralda bas also a very good auxiliary armament 
with which to deal blows UpOIl an enemy similar to those 
against which her men are exceptionally wel1 protected. 

We ar� indebted to the E"gineer alld the Graphic for these 
particulars and for our illustrations. 

., ... 
White Bricks. 

M. Bignette, in the Bulletin technologique des Ecoles nation
ales if Arts et Metiers, describe� a new ceramic product from 

he waste sands of glass factories, which often accumulate 
in immense quantities so as to occasion great embarrassment. 
The sand is subject ed to an immense hydraulic pressure, 
and then baked in furnaces at a high temperature, so as to 
produce blockq of various fOI'ms alld dimellsions, of a uni
form white color, which are composed of almost pure silex. 
The crushing load is from 370 to 4iiO kiIometerR per square 
centimeter. The bricks, when plunged in chlorhydric and 
sulphul'ic acids, show no trace of altemtion. The product 
has remarkable solidity and tenacity; it is not affected by 
the heaviest frosts or by the action of Aun or rain; it resists 
vl'ry high temperatures, provided no flux is present; it is 
very light, its specilic gravity being only 1'5; it is of a fine 
white color, which will make it sought for,many arcbitec� 
tural eifect8 in combination with bricks or stones of other 
colors. 

• t •• � .. 
WORXERS inbleacheries where chl<lrine is largely uRed 

are singulnrly _ exempt from all' germ diseases, but snffer 
fromspecilll ailments induced by inhaling that gas. 
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GRINDING REAMERS. 

Every machinist knows the tendency of reamers to chatter 
and leave flutings. Tile most careful handling could not 
always prevent it. For a remedy the scores 01' flutings of 
tbe reamers have been made of uneven lIumbers, so that a 
space should oppose a tooth; and sometimes a "slashed" 
01' spiral toolh has been cut instead of a straight one. But 
no remedy has heretofore heen found that is so effectual as 
careful using and a very.Iight scraping chip. 

In a large establishment for the manufacture of band and 
machine tools, some experiments have been made with 
reamers witb a result of nearly, if not entirely. removing 
thiB tendency to chatter. Tbe rempdy is in grinding the Hutes 
or teeth on their face or cutting side, so that they prebent a 
sharper angle to the work, and cut rather than scrape. 

After the renmer has been fluted in the milling machine 
or the crank planer, and hardened and tempered, it is sub
mitted to the action of a nal'l'ow, round-faced emery or co
rUlldum wheel, that cuts under the straight face of the flute 
and projects its head f(JI'ward, making a more cutting angle. 
Trials on very hard charcoal iron castin gs sep-m to prove Ihe 
advantage of th is after-grinding. This test was proved on 
a hole for a taper fit. The finished steel pin was placed in 
the reamed hole, and driven to seat by a Babhitt melal hall
mer. When drivpn back there was not a mark of the ream
er's work, although the pin had been oiled to show the 
marks if any there were. Lampblacking the rt'amed hole 
and then driving 01' pu�hing in a plug of wood turned 
and covered with white paper ga.ve. a clear smnt without 
any corrugatious. In use the reamer cut so freely that no 
forCing was necessary. 

WHAT THE DOCTORS SAY AlIOUT BICYCLE RIDING. 

Those who work Ihe pedals of the graceful bicycle will, 
unhappily, find little to commend theh' favorite exercise in 
the columns of the medical journ&ls. From time to time 
there have appeared the results of inquiries of the medical 
faculty into the effect prodnced upon the body by contin ued 
.icycling; and though a verdict may scarcely be said to have 
been rpndered, the evidence presented proved, in some 
I)IlSes. sufficiently convincing to coudemn the practice. The 
latest opinion on the subject is contained in a paper con
tributed to the Londou Lancet by Dr. S. A. Strahan, of 
Northampton. Neither Dr. Straban nor those who preceded 
him on the subject condemn bicycling altogether; but when 
indulged in constantly and especially when the course tra
versed is rough or hilly, they agree that it leads to serious 
disorders. III tbe case of gro'Ving boys, Dr. Strahan declares 
that the amount of pressure upon the perineum direc11y 
affects the prostate, the muscles of tLe bulb, and indeed the 
whole generative system. "The pelvis." he SIlYS, "is 
fll'xed upon the thighs or rolled forward. This rol1ing for
ward of the pelvis is slight in easy riding, and very marked 
in fast riding and hill climhing. Now, when the body and 
pel vis are bent forward, the ischial tuberosities are raised 
from the saddle, and the whole weigbt of the body, save 
what is transmilted to the pedal by the extended leg, is 
thro'Vn upon the perineum." 

This results, he says, in irritation nnd congestion of the 
prostate and surrounding parts, tends to exhaust and atrophy 
the delicate muscles of the perineum, and leads to early im 
potence. Many cases could be cite:! where races have be
come almost totally impotent from im moderatE' eqUitation, 
as the Tartars, and partially so from the same cau!'!', as the 
Indians. Like others who have written 0" the Buhject, DI·. 
Strahan speaks of the "disease of the Scythians," but 
doesn't tell us just what it was. We know that tbey were a 
warlike race IlDd continulllly in the saddle, and can only 
conclude that he means this constant perineal prfls�ure re
duced them to the wl'elched condition in which Hippocrates 
tplls us he found tbem. Hippocrates say�: "Their borlies 
are gross and f1esby; tbe joints are 100,1.' and yielding ; the 
belly flabby; they have but. little hair, and all cl08t'ly resem
ble one another." Yet bicycling is said to be ten times as 
severe on the ,erineum as riding. 

".1 •.. 
THE EADS SHIF RAILWAY. 

The working model of Captain James B. Ends' plan for 
the Atlantic and ·Pacific ship railway, now in process of con
struction across tire Isthmus of Tehu[lutepec, has been 
bronght from London, and is now on exhihition in this city. 
in tire basement of the Mutual Lifp. Insurance building, 
Nassau lind Liberty Streets. As a specimen of fine mechani
cal work this model is quite remarkable, and probably sur
passes anything of the kind heretofore constructcd. 

lt rppresents the hydraulic liFting dock. by which the larg
est ships are quickly lifted out of 'Vater; the railway cradle 
and truck, by whicb the great vessels are transported across 
the country: and the bydraulic turn table, hy which truck 
and ship are rapidly revolvp.d to meet any required changt:s 
of direction in the line of travel of the railway. 

The gil!antic size of the cradle truck that bears the ship 
overland forbids the employment of curves of a less radius 
than tWQnty miles; but by mcans of the hydraulic tUI'll table, 
which is simply a great float, the largest vessel may be 
tnrned, switched off to pass other vessels, and run upon any 
desired diverging track, Ihus obviating the necessity of 
curves in the raiJwny track itself. 

Tbe Tehuantepec Ship Railway will be 134 mile!! in length. 
It commences on the Atlantic side at Minatitlan, and will 
terminate on the Pacific side probably at S�lina Cruz. 

The working model now sbown is made to a scale of Internal Parasites In Domestic Fowl •. -By Dr. THoa. TAYLOR ..• 7414 VII. MISCJIlLLANEOUS-The Quadrille of Dominoe.-l figure ........ T400 three-quarLers of an mch tp a foot, and occupies a leng�h of 
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about thirty feet. The model ship fioats in water over a I dries flat; whereas, if the transfer be not made until the film ' wood 520 millimeters thick. The plates measlII'ed all three 
hydraulic pontoon, on which tbe railway cradle truck is has become quite dry, the surface is of a shining and glossy 3,050 millimeters long by 2,600 mil limeters wi(le, by 
placed. The working of the pumps soon raises the ship, and I character, being, indeed, then a transcript in regard to me- 480 millimeters thick, and were all fixed to tbe backing by 
she rises out of watcr supported on self-equalizing hy- chanical smoothness of the surface of the glass, which from eighteen bolts. One of the plates was fnrged Sehneide,' 
tlmulic Jacks, armnged in such manner that the lifted vessel, an artistic point of view is somewhat offensive. st.eel from the works at Creusot, and two of the compound 
ulthough above the water, may still be said to float thereon. Wben the canvas is stretched out so as to become quite type from C!tmmelJ's and Brown's works. In all experi
Screw blocks attached to the truck cradle are now run up dry, the collodion fi l m  wi ll, upon being dried, be found to ments hitherto m ade, chilled cast iron or steel cast projec
and secured against the sbip's keel and bottom at many llave become" part and parcel" of its surface. There will t iles had been used with a velocity not exceeding 470 me
points. The bydmulic jacks are then released, which leaves be no gloss, but the interstices of the textile fabric will be as tel'S at impact. In the experimen t of the 1st October, not 

the ship secured wituin the truck cradle, ready for the over- plainly shown through the thin collodion image-bearing film only were forged steel Krupp projectiles used-which are 
land trip. Wherever a turn in the road is to be made, or as if no such pellicle were superposed upon its surface. supposed to be the best at present-but they w ere also fired 
vessels corning the other way are to be passed, the ship and ____ "_" .. � • , .. with a velocity of 580 meters, i. e", with 100 meters more va-
trupk are run upon a floating pontoon, the height of whicb Swlct War Ships. 

locity at the point of impact tban in the previous tests. 
is quic'kly adjusted, and the ship is revolved to the degree The in troduction of the�e two lJew factors in the firing 
desired, to reach the diverging track, and tbe journey is An opinion was at one time prevalent to tbe effect that a were, as had been perfectly foreseen, of such a nature as to 
thl'1I continued. high rate of speed could only be attained by vessels of very modify the results obt.ained. In effect, the Schneider and 

The various parts of this wonderful model are made to large dimensions, until Sir E. J. Reed demonstrated the fal- the compound plates had until now broken the projectihis of 
work with su rprising ease and accuracy. Captaiu Eads' lacy of this assumption by designing the Pallas. The Iris medium quality, such as cast iron and cast steel, at the first 
plans fot' the practical realization of thi s great ship railway, and Mercury, designed by MI'. N. Barnaby, and the Sfax, of shock. Such shot produced in the plates damage varying 
inclUlling the working model, were examined and indorsed the French Navy, designed by M. Bertin, which are the swift .. according to their degree of fragility, without piercing th�m. 
by huudredR of t h e  leading engineers in Europe, and there est cruisers of the respective navies, are vessels of consider- 'I'he new forged steel projectiles, such as those of Krupp's 
appears to be no cloubt in their minds of its complete suc- able size; but Herr Dietrich, chief constructor of the German Inake, possessing tenacity and great cohesion, require, in 
cess, The pstimated cost of the rail WRy is only forty-five Navy, has shown that a bigh !'ate of speed can be got out of a order to break them, an effort and space of tilLe infinitely 
milli<,ns of dollars, aud it w ill have a greater capacity for the cruiser of, comparatively speaking, insIgnificant dimensions. greater than those of cast iron or brittle metal, so that their 
transfer of ships tban the proposed Panama Canal, on w hich,  W e  refer t o  the Blitz, laun ched in  1882, which i s  a vessel of effort of penetration or. punching the materia!.of the plates 
it is said about one hundred millions of dollars have only 1,380 tons. She carrie8 an armament of one 4%; inch has time to develop itself before the pieces of the projectile 
already been spent, although the work may be said to have and foul' 3% inch Krupp guns, as well as torpedo discharg- become separated. 
only just really begun. ing apparatus, and is propelled at a speed of 16'2 knots by In tbe test of the 1st of October, the circumstances fore-

... 4 • � _ engines of 2,816 indicated borse power_ The successful per- seen by the com petent au tborities w�re completely verified. 
Photo Enlargements 011 Callvas. formances of this craft have, no doubt, induced our own The 43 centimeter Armstrong gun was charged with four 

What is the best and cheapest method of producing an en- and the French naval autborities to follow suit, tbe former bag� of 87%, kilogrammes each, being altogether 350 kilo
larged photograph from a small negative on canvas for the witll the Alacrity and Surprise,  and the latter with the ves- grammes of progressive Fos,ano powder, and a per forating 
use of the colorist in oils? This is a query, says tbe British sels of the Conoor type. hollow projectile of furged and tempered steel from Krupp's 
Journal of Photography, that comes to us w ith a certain de- We h ave already observe!? that speed is, in our opinion, works at Essen, weigbi n g  835 kilogrammes weighted. Un
gree of frequency. The question is one which admits of tbe most important requisite of a modern cruiser, even if it del' these conditions the in it ial velocity measured at each dis
some latitude. It presupposes the existence of several meth- is purchased to some extent at the cost of her fighting chargc waR an avernge of 572 meters, and the target being at 
ods, some of which are cheap; others-irrespective of Cllst- power. Mfssrs. Sir W. G_ Armstrong, Mitchell & Co. have, a distance of 99 meters from the mouth of the gun, an ave
good_ Having a small negative of a portrait, how are we to however, proved that an enormously powerful armament rage velocity at impact of 568 meters w as the result. The 
enlarge it in a cheap yet good style? can be comhined with a high rate of speed in vessels of projectile had therefore a total energy of 13,700 meter tons 

One of several methods which forces its attention upon moderate or even small dimensions. The Protector, for in- at impact, that is to say, the energy required for piercing an 
us at the present time is that by the transfer of It collodion stance, is a vessel of only 900 tons; yet she steams 14'2 iron plate 99 centimeters thick, according to the formulre of 
fil f I I 1 t b· I 't h b tak: knots, and carries one 8 inch and five 6 inch breech loading tbe French Na.vy. 00 f(Jm tIe g ass p a e, upon w IC I I as een en, to 
the canvas upon which it finds a .finall'esting place. guns. The Japanese cruiser Tsukushi is another vessel of Under such conditions of firing, which have never hither-

Let us suppose that an artist i s  desirous of having a certain the Elswick type. She has a d isplacement of 1 ,500 tons, to been produced w i th any gUll, the following results 'were 
face and bust transferred to canvas. It is fil'st of all necea- steams 17 knots, a n d  mounts two 10 inch and two 4% inch obtained: The first shot fired against the Cammell plate 
sary that the apparatus for producing a large image of the breech loading guns. The largest vessels of this class at pierced it and the backing, dividing the plate into six large 
origi nal be at band. If daylight be the lum inant employed, present afloat are tbe Italian Giovanni Bausan an d the pieces by radial cracks. The shot was broken up, the point 
then the question is reduced to one of extreme simplicity. Chilian Esmeralda, sister ships. The EsmerAlda has a dis- being carried to the sandhil l ,  distant 15 meters, which it 
ThE> negative is erected in such a manner as to have the sky plncE>ment of 3,000 tons, a mean speed of 18'3 knots pel' entered to a depth of 400 millimeters. The second shot was 
as its background. and at a right angle to it is placed the hour, and carries two 10 inch and si x 6 inch breech loading fired against the Brown plate. The results' were similar. 
lens by wbich an image is to be formed. A screen for re- guns. It is not probable that her designer, Mr. W. H. The plate was di vided into four pieces ,only by radial cracks, 
ceiving this image is erected at the other side of the lens, and 

White, will rest satisfied with these results, and we may but tbe steel face was torn off round the point of impact. 
the optical conditions ,  are thus rendered complete. therefore expect to hear of even still greater achievements The projectile was more broken np than in the first shot, and 

We will now presume that the enlarged image h as been ere long. Unfortunately, the British Na.vy has not as yet the point was found lying a.t a distance of 7 meters in the 
obtained in a collodionized glass plate of any reasonable di- derived any benefit from the experience and en terprise of real' of target, i. e., in  the front of the sandhill. The third 
mension-such as twenty or thirty inches in length by a pro- the Elswick firm; and while Italy, AUstria, Japan, Cbina, shot was fired against the Schneider plate. The projectile 
portion ate breadth-and that it has been treated in sucb a Chil i ,  and other possible enemies are availing themselves of pierced the plate neatly, like a puncb, forming a circular 
manner as to in�ure permanence as well as the requisite our national resources, we are" fascinated" by the activity hole 580 millimeters diameter. The plate was divided into 
amount of detail. Wbat then ? While tbe collodion image prevai ling around us, aud are seemingly incapable of ener- three large pieces by radial cracks. The projectile was 
is being washed, let us turn Ollr attention to the canvas upon getic exertions. The smaller foreign nRval powers, notably found to be least broken up of the three, and the point to 
wh ich it ia to be placed as a final support. Germany, are watching the gradual decline of our naval have entered the sand h i l l  to a depth of 1,400 millimeters. 

Canvas prepared for painters is readily p rocUl'nble from supremacy with evident satisfaction, as their second rate The compound plates have t herefore, it appear�, shown 
those artists' colormen who make a specialty of this depart- fleets are th�s brought into greater

, 
prominence.

. 
T�e Ger- more resistance to penetration than the steel plate, although 

ment of artistic reqnirements; and we now take it for granted �an Navy IS com�osed of seven �y-f�ur st�amshl�s, lDcl ud- they were more broken, as anticipated, but no portions were 
that !t sheet of such cllnvas has been obtained. The first 

i mg twenty-seven 1r.on clads, .whICh force IS SU�C1ent to se- Rtripped from the targe!, an d the laleral support which the 
thing to do whh it is to sponge it all over with soda (mono- 'cure an overwh�lmmg �9.jorlty to the navy o� eIther Fr�nce compound plates have from the adjoi ning plates when fixed 
carbonate) and water until ever v trace of greasiness has quite 01' Engl and, should the !Dterests o� the empIre llece�sJtaLe on the ship's sides would place tbem there under much more 
disappeared, allowing the wate; to flow freely over the sur- its active participation on one SIde or the other I? the favorable conditions than in the Spezia experiments; while 
face. When th is is the case a modemtely strong solution of event of war between England and France.-The Engtneer. the same conditions would not increase the resistance of a 
gelatine, containing a feeble admixture of chrome alum, is ..•• , • softer material, such as the Creusot steel plate or an iron 
sponged over or otherwise applied to the surface of the can- Armor Experimelltll at Spezla. plate. As compound plates 48 centimeters thick under fav-
vas, and allowed to become quite dry. It is, indeed, better The following statement of the rcsults obtained during orable circumstances have sbown such resistance to penetra-
that snch canvases should be Ii:ept in stock ready for use. tbe recent armor plate trials at Spezia is from an Italian tion at close range and normal fire of the present most pow-

Lel· us n'lW revert to the collodion image upon the glass source, and has not been verified by us. We have no rea- erful gun,  it is evident that, when placed on a ship-espe
plate. When it is fouod to be well developed and still clear son, however, to question its SUbstantial accUl'acy in all re- dally at an angle, as in the Lepanto and Italia-they will 
in the shadows, the plate is Idid, glass side down, upon a spects. It will be seen that the gun bas again scored a vic- afford perfect security agaiost the attack of tbe same gun 
block or tablet which has been erected at one side of the tory, and in so far tbe armor controversy assumes another w hen fired at any probable distance and under tbe most fav
siuk at which the development and washing have been ef- phase. In a letter to the Times marked by all his great OJ'able cir cumstance whic'h are likely to exist in actual war
fected. The canvas, previously sponged over with water ability, Sir E. J. Reed criticises unarmored cruisers, and en- fare. They have also the well known advantage of resisting 
until plastic, is laid face down upon the collodion film, and deavors to show that their destructioll must be certain should the projectiles from small guns better than steel plates. 
pressed into close contact by means of the squeegee. they encounter an ironclad. Tbe Spezia experiments, how - These can be destroyed by projectiles which would have 

It is, of course, un derstood that the glass plate, previous ever, seem to indicate that the only armor which can be of very little effect on compound armor.-The Engineer. 
to receiving: its cnating of collodion, shall have been any realnse must be so thick and of such enormons weight 
thorqughly wiped over with a rubbel' charged with finely that the constrnction o f  a small high-speed armored cruiser 
powdered French chalk or with a solution of beeswax in is nut of the question. In other words, the fact seems to 
turpen! ine 01' other solvent. We filld in our own practice that be that against such guns as those carried, let us say, by the 
Frencb ehalk answers the pu rpose admirably, and, as it is Esmeralda, vessels of the Penelope or Bellerophon type, 
cleanly and easily applied, we commend its USjl to all who carrying moderately tbick armor, would be as badly ()ff as 
try this procpss. tbe Esmeralda herself, while the greater s peed ()f the latter 

The plastic canvas, now quite wet, must be pressed into ship would place her in a position to fight 01' not just as she 
intimate contact with the equally wet collodion film con- pleased, and to fight wben and how sile liked. 
taining the image, and the plate is then laid dow n  upon a Tbe experiments against armor, which took place on tbe 
flat table, a few folds of blotting paper, backed by a tbick 1st· October at the polygon of Muggiano by tbe Royal 
pad, being superposed. This must remain undistuTbed for Italian Marine, have excited a lively interest in the ma
a short time, after wbich a trial may be made at one cornel' rine and in military circles. Tbese experiments had been 
to see if the canvas when raised carries w ith it the collodion ordered by the.Minister of Marine to find out exactly the l'e
film, which becomes detached from the glass in favor of the sistance of the armol'ed redoubts of the Italia and Lepanto, 
textile fablic, If t.he film be found to attach itself to the clad with Schneider steel or compound-plates, and above all 
canvas, tbe latter should be carefully raised from the glass. to ascertaiu the effective power of the new Arm strong 43 

The great advan tage of effecting t.he transfer previolls to centimeter breech-loading gun, with fOI'ged and tempered 
the canvas and film becoming dry is that the film adheres in steel projectiles of best quality. For this purpose there had 
a most perfect manner to the canvas-certainly adapts itself been erected three targets representing the redoubt oftbe 
mor& perfectly to the textile character of the fabric-and !talia. The plates were placed against a backing of teak 

Treating Tellurium with Nitric Acid. 

It is generally admitted that in the reaction of tellurium 
and nitric acid the only product is tellurous anhydride. 
M. Klein in a former communication described a basic tel
luric nitr8.te obtained on attacking tellurium with a large 
excess of hot dilute nitric acid. The authors having re-ex
amined the matter, find that on treating tellurium w ith nitric 
acid there is formed-(l) a solution of tellurou8 hydrate 
soluble in nitric acid (at about 0'); (2) a tellurous nitrate. 
which is decomposed,lIt 70' to 80°, forming tellurous ao!;!
dride and a basic nitrate. Thi� tellurous nitra'-f1S formed 
at about 20°, and is decomposed sponlaneously/on standing; 
even in the cold, into basic nitrate and anhydride. The 
basic telluric nitrate is also decompoSed by water. The 
properties of tellurous anbydride have been very incorrectly 
descrihed. It is spoken of in the text-books as slight.Iy 
soluble in water. But it is almost as insoluble as barium 
sulphate, 1 part l"equiring for 1301utkm 150,000· parts of 
water.-D. Klein and J. Mrnel. 
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IMPROVED BENCH STOP. 

In the annexed engraving, Fig. 1 is a perspective view, 
Fig. 2 a sectional side view, and Fig. 3 a cross sectional 
view of a bench s t op lately patented by Mr. John Adams, of 
Walton, N. Y. The case is formed wit.h top flanges, so 
that it may be let into an d fastened flush with tbe top of the 
bench; and on the under side is  a tGbe to receive and guide 
the post. The post, A, passes through the tube, an d carries 
at its upper end the stop proper, B, which is of suitable 
form and attached to the post by a screw as shown in Fig. 

2. The stop is made with a cross slot that receives the 

ADAMS' IMPROVED BENCH STOP. 

shank of a spring clamp, F, the end of which projects 
through a slot in tbe side of tbe case, so that the �pri ng is 
held at the side of the bencb for clamping the work. The 
spring may be set in or ont for b olding thin or tbick mate
l'ial ,  and it is clamped to the post by a screw and nut. 
When not needed it may be put in from the opposite side, as 
in F ig. 3, or ent irely rem oved . Upon tbe under side of the 
case are l ugs io  w hich is  lIung a clamp, E, whose lower e u d  
Leal'S on the post, and upper e nd extends up throngh the 
bottom of the case. In tbe upper end is clamped a thumh
screw arranged so as to take II flalige on the case and force 
the lever against tbe post, thereby holding tbe latter firmly 
at any elevation. 

With this stop, work can be held upright or flat on the 
bench, or at allY desired angle, so that the plane can be held 
level. The spring clamp can he used in place of a vise for 
holding boards. The parts are easily adjusted, both thumb. 
screws being convenient to use, and it is adapted for al l 
wood working done on benches. 

.. .  " '  .. 
FOLDING TOP CRIB. 

The accompanying engraving shows a child's crib recently 
patented by Mrs. Charlotte P. Allender, of Cuba, New York. 
To the corner posts of the crib, whicb are made witb up
ward exten sions connected at the ends by cross· hal's, are at
tached the s ides and ends i n  the ordinary way. To the rear 
posts and the rear bal ves of the top cross-bars are secured 
longitudi nal bars. The forward parts of the top cross· bars 
and tbe front posts are provided w ith rack sections, which 
are binged to each other and to the inner long i tudinal bar, 
so that two or more sections can be turned back to give ac-

ALLENDER'S FOLDING TOP CRIB. 

celis to t,he�rib. To the lower corners of the one section 
are attached' dowel pins t1;at enter holes in blocks on the 
posts, to pr,event the section from swinging outward. This 
section is fastened down by a hook or other su i table means. 
The crib is placed upon casters, and at one end is a · bandle. 
With tbi� construction the crih-which the inventor terms 
the Excelsior Folding Top Orib--can be readily moved fr()m 
plnce to place, and the child is prevented from climbing or 
fall ing out. 

I,ieutifit �mtritJu. 
AXLE LUBRICATOR. 

The barrel, or cylinder, A, serves as a reservoir for the oil 
to be fed to the bearing-for instance, the arm of an axle 
on w hich a vehicle runs, as indicated in the engraving. In 
the in tedor of the barrel is cen t rally held, by end bearings, 
a screw on which is placed the plunger, B, fit ted liquio 
tigh t, so that none of the oil can escape behind it. One end 
bearing of the screw consi sts of a pin entering a recess in 
the end w all of the chamber. and the other end is joumaled 
in a removable eno cap. By turning the band wheel, C, the 
piston may be moved toward the axle arm to ·force the oil 
til rough a channel to the axle. The cap permits the insertion 
of the piston and access to the latte r for repair or removal 
at any time required. The barrel is filled with oil through 
an opening in the top closed by a suitable cap. The lubri
cator is secured to t b e  axle by a clip, wh ich may at the same 
time serve to fasten the tongue, hounds, or any other part 
of the running gear. 

The lubricator being attached to the axle, the piston is 
moved back as far as it wil l  go, w h en tbe oil is poured i n. 
By reversi ng the motion of the screw, at any time required, 
some of the lubricant can be forced to the exterior of the 
axle arm. 'fhe channel e nters near the top of tbe chamber, 
in order that no o i l  will  flow therefrom except as it is forced 
out by the piston. 

This invention has been patented by Mr. Henry Keller, of 
Corpus Christi, Texas . 

.. ' e ,  .. 
Oiling the Waves. 

Oiling tbe waves has recently heen the subject of investi
gation and exhau stive report by Captain IL W. Clletwyn d ,  
R .  N., Cbiet In�pector ot  Lifeboats, a t  the instance of the 
Royal National Lifeboat Institution of Great Britai n.  The 
Telegraph, London, reports tbe result as follo w a :  

" Various condi tions o f  the sea and all manner o f  oils w ere 
tested, and in reference to the latter Captain Chetwynd says 
they are all very much alike in their effect. Only very 
s maIl quan t. i ties of oil Indeed were neces�ary for covering 
a considerable distance with a smooth, glassy surface. The 
effect s  of this oily film in rol lers that would endanger the 
safety of small open boats was moat marked . It entirely 
stopped their breaking, leaving only the undulations or roll 
of a harmless swell ,  and thereby robbed them of their dan
ger ; but in surf of sufficien t  magn itude to be of importance 
to a lifeboat, or such as a re ordinai"ily encountered by them, 
this effect was very much mod ified, and frequently entirely 
absent. On more than one occasion, in a moderate surf, 
wllich the oil w as entirely ' killing,' if a larger breaker than 
t he surrounding one rose the oil was powerless to check it, 
lind the sea broke through it, covering boat, gear, etc. , with 
oil . Its want of power to overcome the dangerous part of  
a beavy surf i n  shoal water (viz. , the break) w a s  clea1'1y 
shown on more tban one occasion, even when the oily film 
could be distinctly seen on tbe surface between tbe breakers. 
It seemed to fail in a very marked and curious way to have 
any effect on breakers caused by a heavy ground swell, and 
n ot by wind, on the coast of Cornwall. To be any protec
tion, says Captain Chetwynd, it must be applied to the sea 
from the boat or vessel in the direct line from which the seas 
are advancing, and at sufficient distance to give it time to 
spread and act upon the waves before they reach the vessel 
to be protected. This coul d  only be doo::e in a lifeboat in two 
positions, viz . ,  first, when anchored and lying head to sea 
and tin e ;  and, secondly. when running dead before the sea 
for the shore. In any other position, even supposing the oil 
to be calming the sea, it w ould most probably be impossible 
to keep the boat within its influence, and proceed toward a 
wreck, or otber desired point, at the same time. This diffi
culty would be considerably enhanced by the fact of tbe 
tide or current, on the greater part of the COIISt, setting witb 
more or less velocity along shore. Under tbese circumstances, 
Captai n  Chetwynd is of opinion that no practical advantage 
can arise from the use of oil in tbe boats of the Institution, 
and be cannot, therefore, recommend its being supplied to 
tbem. 

" With respect to its use as It protection to ordinary open 
boats in (to tbem) dangerous snrf or breakers, the experi
ment s appear to demonstrate clearly that, although it cannot 
be considered a ' specific ' certain to insure immunity from 
danger in all cases, yet in many cases it would prove a very 
material protection, and go far · to insure the boat passing 
safely th rough what would otherwise prove very dangerous, 
anel possi hly fatal, seas. and on that account alone its adop
tion cannot be too strongly urged for boats having or likely 
to have to encounter these dangers. Ai> to the effect of oil 
in the open �ea, Captain C hetwynd could not make personal 
experiments, but from well aut henticated cases he believes 
that it is considerably more beneficial than off shore, and be 
strongly rpcommends vessels to cany oil, with perforated 
canvas bags for its distrihution . The application of oil at 
harbor entrances is also. advantageous .to a certain extent, 
but there remain many practical difficulties in the way. " 

.. . . � .  
" I  CAN al ways tell the nationality of an engineer by tbe 

complaint be m akes," said an old engine builder and re
pairer in one of our con tem poraries. " ' The Scotchman is 
always w orried about tbe ' bock losb ; '  Englishmen and 
Irishmen are always fighting ' tbe thump, ' which tlley firmly 
believe was left there . for them ·to remove ; the German i s  
very much concerned about ' dem waIves ; '  while the 
Yankee has a bard time to ' keep ,her from cbawin' too 
much steam.' " 

[NOVEMBER 22, 1 884. 
IMPROVED ROAD VEHICLE. 

The sbafts m ay be located di rectly on the axle, or tbey 
may be placed above and connected to it firmly by bent 
bars. For con necting the seat body to the axle independ
ently of the sbafts, a bolster is attacbed to the axk: by means 
of boxes on which to place the springs, for t he main sup
port of the body directly under the seat which is balanced 

thereon.  For the support of the body at its front end a clip 
is att ached to the middle of the axle by a clamp which ex
tends forward a suitahle d istance to connect with the rear 
slotted end of an arm, the connection being made by a pivot 

KELLER'S AXLE LUBRICATOR. 

bolt and a second bolt that has a little vertical play in t he 
clip plate. The arm extends forwaro not quite to tbe end 
o f  the body , and carries a support pivoted in a slot i n  its end; 
this support extends u pward to the bottom of tile  body, and 
is pivoted between tbe ears of a socket. The upper end of 
the support is considerably w idened to make points tbat 
serve for stops to l imit tbe vi bration of the body, cllused by 
t h e  play of the arm and also by the forward or back w ard 
movement of the body on the axle. 

The center pivot bolt supports the clips to which the 

whiffietree is connected. By this simple arrangement the 
body will not be subjected to any vibration by the shaft s, 
and it w i ll be greatly relieved of any vihrations of tbe axle. 
In order tbat the seat may be still further rel ieved, the frame 
of the seat is pi voted near its center to an outer frame con
n ecting with supports; the frame has side springs just back 
of the pivots, which permit some vibration to counteract the 
effect of any vibration o f  the body. In front is a strap to 
adjust tbe seat to the convenience of the user. To avoid 

AXFORD'S DIPROVED ROAD VEHICLE • 

any side motion, and always insute a horizontal position for 
tbe seat, it is piv,)ted to the frame at the center of its front 
and rear edges ; the frame is depressed in front for the 
tbighs. Figs. 1, 2, and 3 (upper engraving) sbow the parts 
adjusted for a square axle ; Fig. 1 being a plan and side view 
of tbe arm and attachment, Fig. 2 being the joul'Dal. and 
Fig. 3 the shaft clip. 

This invention has been patented by Mr. Fredflrick J. a 
Axford, of Cornwallis, Nova Scotia. 
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NOVEMBER 22, 1 884.] 
IMPROVED WATER SOFTENING APPARATUS. 

Mr. P. A. Maignen exhibi ts at the Lond on Health Exhibi
tion a new process of. softening w ater, which is equally ap 
plicable en a small scale for domestic purposes as for deal
ing with the largest quantit ies. The desirability of reduc
i ng the hard ness of w ater is too well appreciated to require 
much comment. Permanent hard ness is due to the pre
sence of sulphlltes of  lime and magnesia, which cannot be 
disposed of in so simple a man n e r  as the bicarbon ates, but 
remain in the water after exposure to boili ng or treatment 
hy Dro Clark's process, and give it a permanent hardness 
which,  in the case of London water, reaches as much as 4 
deg. , and sometimes even 7 deg. Clark's process-which,  as 
far as it goes, is exceedingly efficie nt,  and w h ich in one form 
or another is  pl'aet ically the ouly system in general use at the 
present t i me-is not applicable for ordinary houses, on ac
count n ot only I)f the fir�t cost and bulk of the installation, 
but of the care and attention requi red in  working it ; and al
though MI'. Porter's modification of it has been successfully 
applieci for softeni ng water for large mansions, it cannot be 
denied that the apparatus is bulky and somewhat compli
cated. 

Mr. Maignen's process, says Engineer, deals w ith perma
n en t  as well as temporary hard ness, an d consists in m ixing 
with the water to be softened a fine powder called anti-cal " 
caire, which aets upon the salts in solution, and precipi tates 
them. The an ti-cal caire is composed of three reagenis ,  pre
pared in a highly tri t urated state, the compos i t ion varying 
according to the nature of the water. 'rhese reagents have 
d i fferent degrees of  �olub i lity, and act in three d istinct 
periods of time, first upon the carbonate of l ime, and then 
upon the sulphates of l ime and m agnesia. When a small 
qnan tity of water has to be softened-such , for indtance, 
as is requ i red for use in  a dressing roo m - i t  is sufficient to 
put in the ord i nary water jug at night as much anti-calcaire 
as w ill cover a shil l ing, fil ling up the jug after the in troduc
tion of the po wder. In the morning the water will be found 
perfectly soft and clear, the objectionable sulphates an d 
carbonates havi n g  been precipit ated to the bottom in the 
form of a fine powd er, w h ich is of course removed before 
fill ing the jug again . We have ou rselves tried the process 
in tb is  way with the Kent water, and found it exceedingly 
efficient. 

The same system may be appl ied on a large scale in the 
scullery or kitchen by using a t nb, the water being drawn 
off by means of  a tap ; and if  t ime cannot be allowed for 
complete subsidence by gravitation, the remaining preci pi
tate may be removed by fi l L ration th rough a " Fi l tre 
Rapirle." When storage capadty in tanks can be obtained 
for a couple of days' supply, water can be softened even on 
a large scale withou t further outlay for plan t ,  as on account  
of the rapid subsidence of  the precipitates it is  sufficient to 
mix with eaeh day's su pply the proper proport ion of the 
powder, and allow i t  to stand for  n ot more than twel ve 
hours before drawing off. O n e  tank would then be in use 
while the other was being cleaned. 

1titufifi t �tutritau. 
Another method of applying the process is shown in Figs. 

1 and 2. Thi s  consiRts of two ci�tern s, i n  one of which the  
softeni n g  i s  performed, and i n  the other the filtration. 

Fig. 2. � MAIGNEN'S APPARATUS. 

Water is ad m itted from the main by a ball valve in the 
usual way, but instead o f  passi ng direct into the cistern , it  
flows through a pipe and is  delivered over the small water 
wheel, A, sho wn to an enlarged scale in  Fig. 2. This wheel 
is  contained in  a l ight iron cas ing open at tbe bottom, and 
is revol ved by the acti on of t .he water as it passes i n to the 
cistern, the speed of revolution varying according a s  the 

su pply is greater or less. The anti-calcaire powder is con. 
tai ned in the upper part of the circular casing, 0, into 
which the spi ndle of the water wheel is  ext ended in  order to 
commun icate motion to a small feeding worm. 

In the bottom of the casing is un opening, the size of 
wh ich is control led by a slide, and as the w orm revolves 
the powder is screwed forward to this opening, and falls in 
a greater or less stream into the cistern below. At th e same 
time by suitable gearing the arm , H, agitates the pow der 
so as to preclude the possihili ty of its hangi ng in the casi ng, 
and an agitator in the tank, worked by a worm and wheel, 
thoroughly. st irs up tbe w ater, and prnduces an int i mate 
mixture with the powder. As soon as the precipitate is 
formed a part of it siuks to the bottom, from whence it i s  
removed from time to ti m e  by means o f  a plug i n  the bot
tom of the cistern. The remai nder is carried forward with 
the water to the fi l ter tank, where it  is separated , and the 
clear, sortened water passes on to the collecting reser voir. 
No labor is required beyond that for oc�asion ally filling in 
th e powder an d removing the pr ecipitates. The filtering 
frames will  go for a couple of months without requiring at
tention, and are then readily cl ean sed i n  about half au hour 
by dashing w ater upon tbe cloths. 

The engraving shows an apparatus for deal ing wit.h 12,000 
gallon s a day, the spHce occnpied being 8 ft. by 4 ft. by 5 
ft. h igh.  A plan t  of this description is in operation at the 
E x h i bi tion, softening t he  water fOI' the aquariu m and fisb 
hreed ing tanks. Fish can not be kept in h ard water in a 
h ealthy condi t i on i n  a cOllfinedst ate, and at the begi nning ()f 
the Ex hibition, when the ord i n ary water was being used, a 
w hite fungus was observed on al l  the  fish, and many of the 
young ol les died . As soon,  however, as the softe n ing pro· 
cess was got to work, the fungoid growth disappeared, and 
the fi sh became healthy. Mr. Maignen's process is nnw in 
course of introduction in several large and i mportant  estab 
lish ments, and wi l l  very soon be i n  operation at the new 
works of the Sont.h wark and Vauxhall Water Oompany at  
Battersea. For d rink i n g  w ater the hardness can readily 
be reciuced to  1 �  deg. , but for dye w orks and ordi
n ary wash ing and manufH cturi l lg p urposes 4 deg. or 5 dpg. 
gen erally answe rs 8ufficipn t ly well. On e  of the chief advan
tages of anti-cal caire is the perfect control i t  I! ives, ! IS,  by 
varying the composit ion or qUH n t i ty of powder used, the 
res nIt can be adj usted so as to meet every different require
ment. 

A Flowi ng Wcll llcar Lockport, N. Y. 
Adam Ruhl man & Son h ave a pond on the Wakeman 

farm from which they supply ice to Lockport and other 
pl aces. This  fall they decided to increa.se its capacity, and 
d rilled an artesian w ell to flood it. '1'lIe dri ll passed through 
114 feet of sol id l i m estone rock, w hen it struck a water seam 
from wh ich the w aler spouted h igh above the top of the 
w ell, and has heen flowing at the rate of 25 000 barrels of 
ice cold water a day. It is one of the greatest artesian wells 
in existence. 

Fig. 1.-KAIGNEN'S W ATER SOFTENING APPARATUS, 
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Power of Water to Move Gravel. 

Mr. A. Del Mar writes from San Francisco to the London 
Minir.g Wovld : I notice with p leasure that English mining 
capital is  more and more at tracted to hydraulIc min ing. It is 
the surest kind o f  mini ng, becanse you can thoroughly pros
pect the ground beforehand.  By means of a common ground 
a u ger, costing a few pounds, and a couple of men ,  whose 
wages will  not exceed a few pounds more, you can determine 
in advance t h e  entire auri ferous contents of a mine. It is 
the most profitable k i nd of mining, because the co�t of wash
i n g  a cubic y ard of gravel rarely exceeds sixpence, and usu
aUy varies between o n e  anti two pence sterlmg ;  while the 
yield of gold is rarely less than sixpence, and usmil ly varies 
between one and five sh i l l ings per cubic yard. It requires 
less capital to be sunk in machi n ery than any other kind of 
mining'. The entire outfit consists of a wrought iron pipe 
and nozzle to bring the water in , and woodcn sluice 
boxes to wash the gravel in .  The pipe is always good i'm' 
what It cost ; the sluices boxes can be reduced to boards, and 
ID that condItion w ill readily fetch half price. 

The discrepan cies that appear m the prospectuses of cer
tam hydraulic mines ca pitalized in England concerning the 
power of water to move auriferous gravel induce me to offer 
a fe w remarks. Tbere can be no general rule on this suh
ject, because there IS no general hard ness of gravel. In 
many of the placer mi nes of this State , in the old Roman 
mines on the river Quiroga, of Spam, and in some of the 
ancient placers of the Piedmont cou ntry III Italy, the gravel 
is exceedingly bard.  M iners call it  " cement. " Its texture 
is that of cemen ted rubble, and only the heaviest streams of 
water can break it down.  In other of the placer mines of 

this Stale, in  th ose of the Rio Grande of Brazil, and in those 
of �he river Boeza in Spain,  the gravel is exceedlUgly soft. 
It runs so easily that  water h aving no pressure at all w ill 
break it d o w n .  At the Hathaway Mine, Nevada County, 
Cal . ,  I have directed a 500 inch head of wat er, w i t h  300 feet 

of pressure, upon a gravel bank for t en or fifteen minutes 
before i t  sho w ed signs of yieldi ng. At the Bahu Mine; Bra
zil ,  I could not get from the exist ing d itches m ore than 80 
feet of pressure, and yet this broke the bal lk down faster 
than I could  wash the  dirt in the sluices. To call this Bra
zilian stuff gravel is a misnomer. It is a fine red dirt, of the 
color and almost lhe  fi neness of sll uff. 

Between these two extremes there is every conceivable 
grade of gravel .  There is also a great difference in the pres
sure of water, an d ,  t herefore, a vast range of efficiency on 
the part of water to m ove gravel. A few instances wi l l  af
ford some idea of how m uch this differs. There is a small 
hyd raulic opening in  Placer Uounty, Cal . , where the pres
sure of water is only 60 feet, and the quantity of water moved 
per miner'..s i nch of , water  is ouly one cubic yard . At the 
North Bloomfield mines (now closed by injunction of the 
Supreme Court) ,  the pressure of  water varied from 180 to 
260 fect,  and the quantity of gravel moved averaged about 
fou r  yards to the m i ner's inch. At a gravel m i u e  in EI 
D orado Coun ty the preEsure was 350 feet, and this moved 
twenty yards of  gravel to the ineh of water. At the mines 
of Santa Lu cia, Brazil, the  property of Pri nce d'Eu, I 
moved twenty-fi ve yards of gra vel to the  inch of water, the 
pressure bei ng about 112 feet. In the mines of the Boeza, the 
pressure being 150 fcet, and the  gravel loose and uncemented, 
I calcnlated the work of water at ten cubic yards to the 
inch. In San Bernardino County,  where I am erecting some 
w orks at the present time, I am to h ave a head of 200 feet, 
and the gravel being loose and friable, I have esti mated on 
twen ty yards to the i nch. The sl uices are of ordinary 
grade. 

How to Make Battery Carbons. 

The Engli8h Mechanic tells a corresponden t how to make 
carbon candles : Take, for instance, a carbon for use in an 
ordinary 5 x 7 Fuller or Bunsen battery. Make it, SftY ,  2 x 
8% inches. Procure t wo pieces of sheet iron or brass, pre
ferably hrass, but the former w i ll answer, 3 x 10 inches, n ot 
less than � i nch thick and perfectly flat. Then make, or 
have made, from a rod of metal % inch square and about 22 
inches long-, a rectan gular frame of th ree sides, w h ose in
tern al d i mensions will be 2 x 10 x � i n ch or thereabouts. 
These three pieces constitute the mould, aDd in oreier to com
plete it, it only remains to place the U-shaped frame between 
the two plates, fastening the w hole firmly together hy means 
of screw clamps, and you w ill have an oblong b ox, open at 
one end. See t hat t h e  parts fit as cl osely as poss ible. Next 
pulverize in an i ron mortar a quantity of gas retort carbon 
or common coke, taking care to h ave a l ittle more than i s  
sufficient  t o  fill  the  mould. The fi ner the  coke powder, the 
better. Place it in a glass 01' earthenware dish, and pour 
upon it a small quantity o f  sirup or dissolved sugar. Mix 
anei knead the mass thoroughly w ith the fingers, add ing by 
degrees a little of the sirup until it becomes sufficiently 
moist to bind well  when pressed together. 

Set the mould on end, drop in enough of tbe mixture to 
fill it  about one-th ird, and stam p  it do wn ligh tly w ith a 
M i nch rod. Cont inue the operation u ntil the mould is full, 
then get a piece of wood or metal nearly large enough to fit 
the mould, for use as a rammer. Place one end in the open
ing, and strike it smartly w ith a mallet. The mass will be 
d riven down about 2 inches and tightly com pressed. With a 
little wRter mix up some plaster of Paris to the consist ency 
of dough, and press it into the opening, baving previously 
removed the rammer. Force it down, and continue adding 
the plaster til l  the end is thoroughly closer! . The eon tents 
of the mould are now ready for the " carbonizing ·" process. 

Make a good ceal fire, place the mould upon it, and expoRe 
to a red heat for an hour or more. Allow It to remain until 
the fire has gone out. W hen cold enough to admit of heing 
handled by the fingers, remove it, and i f  the ex periment has 
been properly conducted, you will find the carbon complete. 

It i s  true that a carbon made lU thiS way IS not so dense as 
the commercial article ; but for ordlllary battery purposes it 
w il l  be found equal to any, and all that can possibly be de· 
sired. 

CAPSULE MACHINE. 

The engraving shows a machine recen tly in vented hy Mr. 
J. Strickler, of 297 Main Street, Poughkeepsie, N. Y. , for 
filllUg gelatine capsules with quinine 01' other dry medici n al 
powders. The powder passes from the hopper lUlo the fill 
ing tube, placed tran sversely below the hopper and lDcl ined 
to the horizon , to facilitate the fall of the powder toward 
the e n d  of the tube III which the capsule IS held. The 

STRICKLER'S CAPSULE MACHINE. 

plunger works w i thin the filling tube from it� back end.  
There i s  a button on the back end of the plunger for forcing 
it forward , the motion being arrested by a collur striking the 
back end of the tube. The pl unger is forced out ward by 
a spiral spring. The capsule rests in a recess somewhat 

larger than the remaining portions of the tube. 
The capsule is held in place by the finger of one hand, and 

the plunger pressed down by t he other. This forces tbe pow 
der i n to the capsule, ana t h e  operation i s  repeated uutil the 
proper amount of po wder has been put in. The forward 
end of the plunger is  made sl ightly concave, for the purpose 
of leaving a con vex surface on the powder to fit the cup 
when put on the filled capsules. When properly fi lled, the 
capsule may be expelled by p ressing the plunger inward to 
its full t'xtent. The return sprlDg motion of the filler gives 
it a n t'a:y and qlllck filling action, and as ,the plunge,r passes 
bener. . ..t the hopper there is no liability of the pow der clog
ging. 

Peculiar Resule of a Mill Accident. 

The D uluth Tribune makes the following statement :  " It 
was more than th ree weeks ago that Joh n  Joh n don , a labor
er in the Duluth Lu mber Company's mill, was injnred by 
being st ruck in the head by a stick fly ing from a saw The 
�tick broke the skull just over the left eyebrow,  and when 
Dr.  Davis dressed the wound 'he took out a piece of the 
skull about an lnch and a half In.rge, exposing the brain. 
For some time Joh nson's recovery was very doubtful, but he 
i m p roved, and is now doing well. The peculiarity of the 
case lies ill the fact that the wou n d  h as not entirely healed 
yet, and that it appears as though it would n ot heal ; for the 
wonnd reacbed the n asal cavity, and now · the patien t  actu
ally brea t hes through that hole in bis skull-that is, he can 
breathe  so when he chooses to. He is now doing w ell. and 
promises to flllly recover, except that he will always have 
the choice of breathing through his pose, his mouth, or tbe 
hole in h is forehead . "  

DrlPROVED AUGER BIT. 

The single twist blade is an integral portion of the bit, 

1 .  
and constitutes a quick, fiat 
screw th read around the solid 
center stem that terminates at 
its forward end in a gi mlet 
screw. The advance ,edge of 
the blade has a sharp cutti ng 
edge, Fig. 3, and spread sharp 
lips. It will be seen from 
this that tbe bit has but one 
edge or side cut.  A hole can 
be easily, speedily, and 
smoothly madc with it ,  and 
as tbe passage for the chips is 
la" ger tban in the ordinary 
double-twist drill ,  a quicker 
and readier escape is allowed 
them, thereby reducing the 
liability to choke. Greater 
facility i s  also afforded for 
sharpening and repairi ng the 
bit. As it bas a solid cen tral 
stem, the bit may he broken 
or cut away at any point in 

the twist, and a new end gimlet screw and cutting edge 
formed. 

This invention has been recently patented by Mr. W. 
M. Dimitt, and particnlars can be obtained from Mr. C. H. 

Irwin, of  Martinsville, 0. ; it is applicable to hand and ma
chine augers. 
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Vecetable C ulture In Bermuda. 

Consul Allen says that ODlons, potatoes, and tomatoes 
comprise almost th e en tire prod uction of Bermuda. aud gIve 
employment  to the greater portion of the inhabitants, and the 
prosperi t y  of the colony depends largely upon the succes& of 
the crop and the demands of the markets. In onion grow
ing the seed used is grown III the Camtry Islands. and IS im
ported lU the mon tbs of August and September ; it is sown 
i n  the months of  September,  October, and November, thickly 
in beds, the grollnd 'havi ng heen heavily man ured with 
stable manure two or th ree months before sowi ng. The 
w hIte seed is sown fi rst, ano produces the earliest crop, the 
s h ipment of whIch commellces l U  March. When tbe plants 
are sufficiently large-about six to eight inches high�they 
al'e transplanted into beds about fou r  feet w ide, the plan ts 
being set about seven inches apart each way. The plants 
from the whita seed are transplanted as soon as they 
are large enough, but those from the red seed are not usually 
transplanted until  the beginning of January. and t.he ground 
requi res to be only moderately man ured. If tran s p l n n ted 
too early, and the soil is too rich, the bulb is h kely to s pli t 
lUtO several piece�, and is worthles�. After transplan ting, 
the soil requires to he l ightened once or twice,  anr! the 
weeds removed before they mat ure. As SOOIl as the top 
begin s  tJ fal l ,  the Oll lons are pulled and al lowed to lie on 
the ground for two or three days, when they are cut and 
packed 10 boxes of fi fty pounds each and sent to market. 
All the onions are deli vered at the port of sljipment i n  

hoxes, ready for the market, and for the past two y ears t h e  
prod ucer has been compelled b y  l a w  to place his  name or 
mitials conspicuously on each package.  It is estimated that 
a large profit on the outlay is realized, when tile crop is l arge 
and the market good , an acre of ground somet i mes return
ing as much as £120 to £170. 

For the cultivation of potatoes the seed was formerly 
nearly all imported from the Uni ted States, but of late years 
has nome l a rgely from New Brunswick, Nova Scotia, and 
Prince Edward's Island. The ground for potatoe� is usual
ly plowed or broken up w ith the spade and raked , the seed 
cut into pieces with  one or two eyes, and planted by foreing 
in to t he ground with the fingers to the depth of about four 
i n ches, in rows about t w e n ty inches apart, and about eigh t 
inches in the rows. From six to eight barrels of seed are 
used to the acre. When the plants are a l i ttle above the 
ground, the soil is lightened betw een the rows with a fork, 
aud when abollt six inches high the earth from between the 
rows is hoed round the plants, only one hoeing being re
quired. ]'01' growing tomatoes the seed is  Imported every 
year, and is sown about October, and tran splanted 1 11 De. 
cember, i nto rows about six feet apart, and the plants are 
put about four feet apart i n  the rows. As soon as tran8 ]Jlant
ed, the ground round the plants is covered th ickly w i t h  brush 
-chiefly the wild sage w h ich I!'ro ws over the h i lls-not 
only to protect from the wind, but to keep the fruit from 
the ground. The brush is I Isually raised once by run n i ng 
a stick un der and lifting it en ough to clear the soil of 
weeds, no other c ulti vation being requ i red. S ix  or 
seven quarts of fruit  from the h ill is considered a fai r  crop. 
The fruit is rolled in paper, and packed in boxes contai ning 
about seven quarts each. Consul Allen �ays that the price 
of land in Berm uda varies frum £30 to £40 an acre, and in 
some cases not more than one-eighth is suscepti ble o f  culti
vation. It is estim ated that there is an annnal export of 
350, 000 boxes of onions, the box contaiuing about fi fty 
pounds, and of potatoes 45, 000 barrels. 

• .  e . ..  
Excavatin g  In q,uicksand by Freezing. 

By a comparatively recent inventioll of Herr Poetsch, a 
Prussian mining engineer, the work of sinking shafts, and 
possibly other difficult work in tunnel i n g  and excavating in 
quicksands, has heen greatly faci l i tated . The plan is to 
actually freeze the sand or running ground, for II l i ttle larger 
section than is required to be excavated , so that it  can then 
be worked as i n  solid rock unti l  the perman ent walls are 
llUilt up. This is effected by putting do wn bore holes, 
lined wilh iron tubes closed at the bottom , as tiear t og-ether 
over the whole section t o  be worked as deemed nect'ssary for 
the rapidity of work desired, and circulati ng through these 
and interior cott on tubes a freezi ng mixture. A brine co m ·  
posed of chlorides o f  calc ium and mag n esium, having II 
freezi ng point about 36° below F. , is caused to circulate 
through tbese pipes by a small force pump, abstracting h eat 
from the surrounding water-bearing stratum un til it is  frozen 
into a sol id  maRS. 

An interesting illustrated description of thie apparlltus 
and its working will be found in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 420. 

Trade Marks. 

A foreign contemporary has discovered that trade marks 
are nearly as old as the industry of the human race. An
cient Babyl on had property symbols, and tbe Chi nese clai m 
to have had trade marks 1,000 yt'ars before Christ. Guten
berg, the i n ventor o�,printing, had a law suit about a trade 
mark, and won it. As early as 1300 the Engl ish Parliamen t 
authorized trade m arks, and the laws of America hllve also 
protected them. Extraordinary means have heen requ i red 
at all times to guard against t he fraudulent u�e of marks 
of manu factu rers. If we have no means of idcntifying the 
trade mark, the best good s at ol lce lo�e their val l ie. T h i s  
w as early discovered, a n d  probably t h e  su('cessors o f  Tu hal 
Cain were the tirst to use distinctive marks 0D their pro
ductions. 
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supply. The tunncl seems to have been in use in Roman 
times; small chambers hewn in the rock seem to be Roman 
work. They supplcmeuted the aqueduct, however, by a 

There are Oats In Leadville, but no Ohlnamen. 
second supply of water brought round the monntain. We To the Editor of the &ientifoJ American: have also traces of early Christian influence; About 20 In your issue of Nov. 4, I n otice the statement made by inches from the central meeting point  of the two bores we your exchange that tbere are no cats ill Leadville. This come upon a small rock-hewn chamber, in which are a numstatemen t, which has pretty w ell gone the rounds of the ber of white marble pillars and some marble slabs, all much papers, I know from personal knowledge to be untrue, for incrusted with stalactites. On one of these, when cleaned, there are cats here, as well as rats and mice. 1t is true this were fonnd nnmistakable traces of a ByzantJ Ue style of ol'Oa-is not a healthy place for cats, for more than half of those ment. N o  doubt the little chamber was used as a shrine. which are eitber brought or born here die of fits.  One 
Last, we come to we fourth section of the aqueduct, the thing is certain :  they d o  not die of any hmg t rouble, for al- portion that leads from the tun nel exit  to the town. Tbe though we are some 10,000 feet nearer heaven than our ave- end of the main conduit has never been found ;  probably it rage fellow man, we hear someth ing else at night than angel 

vokes. came out near the shore. where good drinking water would  

There i s  one thing that does not live here, and that Is a be especially needed. Close to the harbor lay the ancient 
Agora, and accOl'ding to an inscription found built into the Chinaman ; not that his heal th would not Rtand the altitude, ,walls of the modern Tigani, there was in this Agora a stoa for he has had no chance to try It more than a hour or two which contained two elaborate klepsydrre, or water clocks, at a t ime, but the last onc that came to try the climate went which told the water drawer's month, day, and bour. As out cnriously examining the end of his quetle, which had pra- tbere is no spring in the neighborhood of Tigani which ru ns vi()u�ly been  attached to his head. H. W. H. 

Leadville, Colorado, Nov. 7, 1884. 

A Wonderful AncIent Aqu educt_ 

Dr. Ernest Fabricius, a member of the German school at 
Athens, has given an account of the ancient aqueduct at 
Samos, described hy Herodotus (book iii . ,  cap. 39--60). The 
aqueduct was con structed during the sixt h centul'Y B. C. , 
after designs by Eupalinos, a Megarean architect. Dr. 
Fabricius' account IS liS follows: 

Tile aqueduct flllls naturally into four divisions :  1. The 
sprin g it�elf, wit h tbe building over and about it. 2. The 
portion of the aqueduct leading from the spring to the in
tervening h i l l. 3. The tunnel  propel' through the hill. 4: 
The aqueduct from the hiil to the town. 

Fortun atf'ly, about the spring itself there had never been 
any difficulty. Thel'e is only one �pring of any considerahle 
size t lmt did correspond to the " Gl'eat Spring " o f  Herodo
tus. This spring is marked by three chapels to St. Juhn, 
knnwn among the natives of the island as tbe .. Hagiades. " 
'l'here IS n t l  douht, therefore, whence the aqueduet stalted. 
It is between this spring and the port of Samos, the modern 
Tigllu i, that the mount ain ridge intervenes. Never was a 
town wor!;e situated with respect. to its water supply . .  Either 
the mouu t ai n  mu,t he tunneled or the water led round the 
base by a long, awkward circuit. Portions of the well house 
structure still remain, and are, in fact, stili used hy the n a· 
tives: It consisted of a building in tbe sbape of a right 

the whole year round, we may reasonably suppose that tbese 
marvelolls klepsydrre were worked by , the water that camc 
thrqugh the tunnel of Eupalinos. Possibly the tyrant Poly
crates had a taste for tbe marvelous in the water clocks as 
well as rings.-The Sanitary New8. 

.. . . . .. 
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TELESCOP1C VIEWS OJ! VENUS AND JUPITEB. 

At tbe close of my night's w ork in comet seekiup:, I have 
of late given special study to the markings on Venus and 

Fig. I.-VENUS. 

, angled triangle, w i th  a slightly rounded hypothenuse, the Jupiter. Venus is best ohserved in twilight with any tele
" roof supported f ly flfteen pillars. ' , , scope, but with the reflector a very superior view of this 

Second comes the portion of the aqueduct between the well I difficult object is obtained , owing largely to the absence of 
and tbe tunnel proper. Here the conlluit was about the I chromatic aberl'ation in that instrument. 
height of a man, partly hewn out of the solid rock, partly My observations have been made with the nine inch re
bui l l  up out of masonry. It is about 853 meters in length. flecting telescope, and often continued into broad daylight, 
Lying about in thiR part have been found large quantities of or until within a few ml llutes of sunrise. It must be un
cyl indrical tilps, no doubt ei ther the brink pipes mentioned derstood that these are all momillg observat ions. 
by Herodotus, or at least their modern successors. Tb i r'd, Fig. 1 is a telescopic view of Venus, showing some faint, 
we come to the tunnel propel'. The merit of having dis- delicate markings upon Its half-illuminated face. All these 
covered the actual mOl lth of the tunnel belongs to the pres- markings are difficult to see by an observer who has not 
ent ubhot of the neighbori ng monastery of the Hagia Trias.  trained his eyes for t h e  detection of faint objects, except the 
For five months he and a fel\o\\' abbot of tile monastery of centl'lll marking, which I consider comparatively easy w ith 
Stauros �uperintended Ihe labor of fifty workmen, and laid telescopes of moderate apel'ture. 
bare the entrance and a part of the tunnel itself. It would he I have so seen it with the aperture reduced to five 
much to the advan t age of the inhabitants of the modern inches. 
Tigani if tbe work could be complet.ed, and they could be Fig. 2 is a telescopic view of Jupiter, showing the appear-
suppl ied with goorl drillking water after the same fashion liS 
their  ancestors of the time of P"lycrates. Unfortunately, 
the investigation of the actual tunnel is still in part, owiug 
to the insufficiency of the props, a matt er of considerable 
danger. On the south side it is accessible for 500 meters, 
on the north for 100 meter!'. Except at the entrance and the 
exit, where it is supported by masonry, the tu nnel is bored 
through the solid rock. 

Abundant marks of hammer and chisel still remain, the 
work nEll'er having been finely finished. Along the walls 
niches are frequently founri ,  and in some the very lamps re
main which served to light the workmen. A little to the 
south of midway an interesting fact comt's out. About 425 
meters frolll the mouth, in a southerly direction, the tunnel 
end.,; in blank rock. It is  clear that the boring was beguu 
from the two sides of the mountai n .  A slight error was 
made, and uelJ ('e one of the bores comes t o, this blllnk end. 
The error was rect ilied by dig�ing down till the lower bore 

Fig. 2.-.TUl'ITEB. 

was struck, and, just as we should expect, we find that at ance of its interesting belts during the past three weeks. 
the meeting point the tunnel i�, instead of being just large The north and �outh equatorial belts were of a bright cop
enough rnr a man to stand uprigh t, as h ig h  as 4 to 5 metel's. perish hue, the sonthern be ing twice as broad and much 
At either end of the tunnel proper the walls are, as we said more intense in colol' than the northern one. The inter
before, suppor�ed by masonry. On the north side much mediate space, directly on the equator of the plnnet, was of 
more �aso� ry IS needed for

, 
support than on the . south. I a general dull p

.
urple color, qu i t e  faint, aud mO

,

t tled with 
�h:re IS eVlden(;e that at . flrst the supports were of wood, larj!'e white sPOtR, us I have indicated iu the drawing. 
u1tll�atel� rep�aced by

. solid s t one. The vie ws are inv erted, as seen in the telescope. In the 
It l.S thl'lo thIrd pot'tlOn of the conduit, i. 6. , the tunnel upper right hal)d corner of Fig. 2 may be seen two of the 

proper, llillt alone aroused the admiration of Herodotus. four moons of  Jupiter. WILLIAM R. BROOKS. 
We remember he says that with the tunnel there is a second Red House Observatory, Phelps, N. Y .. 
tunnel or dike 20 cubitR deep. Such is in reality the case . November 3, 1 88�. 
The water doos not flow through the tun nel, hut in a deep .. . . I • 
dit ch dug beneath i t. It is at the bottom ' of this d i tch that A MEETING of some fifty prominent business men of Pitts-
the brick pi pes are lairi. Unhappily, Herodotus gi ves burg met the other day, and (lecided to organize a stock cor
us no clew to the I'eason of this curious and complicated ar- poration, having a capi tal of $250.000, with the privilege of 
rangement. Dr. E. Fabricius conjectures that tbis I:lecolld increasing it to haif a mil lion d ollars, for the purpose of 
arrangemen t was made afte r the first tunneling, and in or- erecting and maiutaining an exposition building in that 
der to correct Bome error in the necessary level of the water city. 

The London " Invention. " ExhIbition. 

It will be noticed by reference to our auvertising cnlumns 
that the time during which American inventors may apply 
for space in this exhibition has been ext.ended from October 
1 to the 31st of December. As its title i nd icates, it will be. 
we are assured, 11. most unique display, in no way like the 
many other exhibitions which have been and are constan t ly 
being held; for exhibits are to be strictly confined to illus
trations of apparatus, appliances, products, and processes in
vented or brought into use since IR62. It will uot, therefore, 
he It great bazar, with a bewildering variety of old and new 
things thus adverti� ing themselves, but will rather afford 
high educational opportunities for thoughtful men and in
ventors, and be altogether more p rofitable in this way from 
its exclusion of all hut  that which shows the most recent 
progress. It is not to be wondered at, thprefore, that the 
managers of this exhibition -which is held under govern
ment Ituspices-especially desire a full l'epresentatioiJ from 
the United States, for have not our inventors been con�picu
ously in the van of the world's progress during the past gen
eration ? But then our in ventors can well afford in this way 
to bring the fruits of their gen ius before the best judges of 
England, and thus, i n  fact, of the world. 

All necessary information a, to space, etc. , with printed 
forms, will be Rupplied by the Hon. Pierrepont Edwards, 
the British Consul in New York city. 

The English patent law is now very liberal, but it is Iltrict 
in requiring that applications for a patent  shall be made be
fore the invention is publicly made known there; and even 
before the description of the invention is put in printed form 
in this country, application should be made. Intending ex
hibitors whl) have not yet taken this precaution have no 
time to lose. 

. t . , .  
Human VIsIon. 

Persons speak of their eyes being fatigued, meaning 
thereby that the seeing portion of the brain is fatigued, but 
in that, says Dr. W. W. Seely, they are mistaken. So men 
say their bmins are , tired. Brains seldom become tired . 
The retiua of the eye, which is a part of the brain and an 
offshoot from it, hardly ever i!' tired. The fatigue is in the 
inner and outer muscles attached to the eye and in tbe mus
cle of accommodation. The eyeball, reating in a hed of fat, 
haR attRched to it six mllscles for tUI'ning it ill any desired 
direction, and the muscle attached to the side nearest the 
nose and one at the outer angle of the eye should, in every 
normal eye, be balanced. They nre used in converging the ' 

eye on the object to be viewen, ana the inner muscles are 
used the more when the object is the nearer. The muscle of 
accommodation is one which surrounds the lens of the eye. 
When it is wauted to gaze at objects near at hand, this mus
cle relaxes and allows the lens to thicken, increasing its re
fractive power at the same time that the muscles on the in
ner or nasal side of the eye contract and dil'ect the eyes to 
the point gazed at. It is in these muscles that the fat igue Is 
felt, and one tinds relief in closing the eyes or in gazi ng at 
objects at a distance. The chief source of fatigue iR the lack 
of balance in the two sets of inner and outer muscles of ac
commodation. It may be set down that there is something 
wl'Ong when the eye becomes fatigued. The defective eye, 
as it gives out sooner, is really safer from severe strains. 
The usual indication of strain is a redness of the rim of the 
eyelid, betokening a congested state of the inner surface, 
accompanied with some pain. When it is shown that the 
eye is not equal to the work required of it, the proper remt dy 
is not rest, for that is fatal to its strength, but the use of 
glasses of sufficient power to render nece�sary so much effort 
in accommodating the eye to vision. It is not good sense to 
waRte time in resting the eye, and that practice does not 
strengt1l1'n it. 

Eyes hegin to age at about the tenth or twelfth year of life, 
wben they have reached their full development. At the age 
of forty-fi ve or fifty years the Jenst's cease to thicken, when 
the pressure is removed and their presbyopia, or old Hight, 
begins. When a child is compelled to use or require the use 
of glasses, there is little reason to hope that it will outgrow 
the need;  but the person will use these glasses as a basis, 
adding othet glasses as he reaches the age when old sight 
begins, or using, thicker glasses. Dr. Seely. however, men
tioned one case he had observed where a child had outgrown 
the need of glasses, but in the mean t ime he had grown fmm 
a small and puny child to a lIirge and w ell developed man. 

Second sigbt, or the apparent recovery of strength of vi�Ion, 
which is sometimes seen in the aged, the lectul'er explained' 
as a change, an elongation, ill the shape of the eyeball, by 
which the pt'rRon bpcame nearsighted, accompanied by a 
change in t.he lenR caused by the appearance of cataract. 

.. . . , . 
Tb e Wealth Crom Inventi ons. 

SenatOl' Platt, in his vigorous speech in Congress last winter 
in support of ollr patent laws, claimed that two-thirds of the 
aggregat e wealth of the Unit ed States is due to patented 
inventions. That t.wo-thirds of the $43, 000,000,000 which 
represents the aggregate wealth of the United States rests 
solely upon the toven tions, past and present, of this conntry. 

MulllRlI. in his ,. Progress of the World," writes that in 
effect the invention of machinery has given mankind an ac
cession of power beyond calculation. The United State�,· 
for example, make a mil lion sewing macbines yearly, which 
can do as much work as formerly requi red 12,000,000 women 
working by hand. A single shoe factory in :M:ass8chusetts 
turns Ollt as many pairs of boots as 30, 000 bootmakers in 
Paris. 
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OTTO GAS E:NGINES AT THE PHILADELPHIA. ELEC

�RICAL EXHIBITION. 

The application of the " Otto " engines to electrical pur
poses has grown very m uch during the last year, and at 
the exhibition th ree differe n t  sizes of engines are shown in 
connection wi lh  incan descent 
plants-one 4 borse power en
gine run n i ng 25 Edison lights 
and one 7 horse power engine 
running 40 Bernstein lights. 
Both the8e engines are of the 
usual type, so well  known for 
its simplicity ; and while with 
it impulse take� place only 
once for two revolutIOns when 
fully loaded, or even for many 
more revolutions when par
tially loaded, they are rUll 
under the control of a sensi
tive governor and under the 
infiuence of the momentum of 
well proportioned fiy wheelfl 

, in a manner to produce all 
that is required with respect 
to regularity to drive incan
descent mach inery 

1effuiifft �mtritau. 
OW GRIP SYSTEM FOB ELECTRIC RAILBOADS. 

In the earlier electric railroads the general plan was to use 
the rails  as conductors, and woilc, theoretically, this was 
the best and cheapest way, in practice it was found to 
possess many disadvantages-perfect insulation was diffi-

2 
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locality, and having no movable cable runn ing through it 
the extra space can be used by elect,ric light and other wires. 

Th is  system is very sim pl!' in con�truction, as w ill be seen 
from the engnlvings. A fixed bar or hars are supported ac
cord ing to requirements in a conduit beneato the t rack, in 

the same manner as in the 
caUle system, and are insu
lated by cha i rs or shoes at the 
supports. The grip takes 
hold by rollers under the bar ; 
the grip shaft passes up 
t hrough the hot tom of the 
car, and upon its upper end 
screws a hand wheel . By 
turning this wheel in a direc
tion to raise the grip, al l the 
tJ active power required can 
be obtained. The grip also 
conveys the current to the 
motor, and back from and to 
the bars, as the case may be 
or the l(lcal ity require, si/lee 
in some instances it  D lay be 
ad van tageous to use only one 
bar, the return being o u t a ineci 
througu both rails and the 
iron conduit. A twin engine of the Otto 

ty pe is also exbibi t ed, indi
cating 15 horse power and 
producing under full load an 
impulse at every revolution ; 
but as the exhibitors, Mes�rs. 
Schleicher, Sch umm & Co. , 
propose to sho w the practica· 
bility of thei r single cylinder 
engines, and most SImple con· 
st ruction for incandescent 
lighting especially, the twin 
engine, whose lp.ss simple con· 

NEW GRIP SYSTEM FOR ELECTRIC RAnROADS. 

By means of a lever the 
electric motor can be sh ifted 
so that a pulley u pon tbe 
armature sbaft havillg a V
shaped face will be in contact 
with similar pulleys driving 
tbe axle ;  by tbis means the 
d irection in which the car is 
moving can be changed w ith
out interfering w ith the cur
rent. 

struction seems naturally to secure a higher degree of regu
larity, was not considered worth while to be brought to a 
test, and is not connec ted to any electric machine 

The power for electrical ligh ting being used at certai n 
ti mes in the evening only, an engine which is started with
out lengthy preparation�, needing no boiler, and whose run
ning exp\'n�e is l imited to the time of use only, seems not 
only very snitable, but renders incandescent plants prac
tical in residences and halls not connected with the wires 
of an electrical station . 

It is also important that in such cases the motor used 
possesses the greatest simplicity 
in parts, making it possible that 
domestics ordinarily " employed 
about a household can assume 
its management. 

In th is respect, the appl ication 
of a single cyl inder glls engine 
is preferable to more compli
cated Variations in construction. 
Besides the purpose of electric 
ligh ting, the Otto engin e  is much 
merl for other elect rical work. 
The small sizes are driving the 
commntators in our leading tele
phone offices. The Philadelpbia 
Local Telegraph Com pany cre
ate, with a 10 horse power O tto 
and Edison dynamo, the neces-

. sary current for about 400 in
struments, for brokers' and other 
offices in Philadelphia and New 
York. 

Otto engines are also used for 
metal plating by electrICity, elec
trotypi ng, for photography with 
electric l ight ; and the electrical 
railway worked along Brighton 
Beach in England, about one 
mile in length, bas its current 
produced by an 8 horse power 
Otto. The fact that this  elec
tric railway is a paying enter
prise is certainly in part due to 
the use of such an economical 
prime mover. 

Exporting Steel Ran •. 

Further part.iCulars regard
cult, and good contact between the rails and wheels was not iug this system may be obtained of J. C. Henderson, 2 
always to be obtained because of mUd. ice , etc. In addition, Liherty Street, New York city. 
there was danger that ani mals m i ght come in con tact w ith .. I .  ' .. 
the rails. No matter h llw powerful the current used, the Chilled Roll Casting. 

tractive force was limited to the  weight of the cal', and ,  of Messrs. Taylor & Farley, t h e  well known roll makers of 
course, any attempt to carry extra weigbt to overcome a grade the Sum m i t  Foundry, West Brorn wich, England ,  have just 
would result in additional expenditure of power on a level. cQmpleted a very l arge pai r of chilled rolls for Messrs. 

In the system of Mr. John C. Henderson, Civil Bolckow, Vaugba n  & Co.'s new plate mill fit the Eston Steel 
Engineer of tbis city, in case of danger one lDove- Works, Mid4lesborellgh . Tbe rolls referred to are 30� 
ment of a lever instantly tbrows the whole trac- tnches diameter, finished sizp, and have been cast wi th a hole 
tiv{l force in the opposite direction witb the full power , ti!rough the center, tbis hole heing about 7 i nch es diamete 

in the middle paJ'l .. of.. t� roll, 
and tapered dow n  to !I. ,maIler 
size at tbe neck and w abbler 
en ds, in !I ccordanee w i l h  the de� 
sign of MI'. Franklin Hilton, tbe 
steel company's el1girleer. These 
rolls have been so cast bollow 
with the object of counteracting 
the unequal expansion and con
traction which is so frequently 
the canse of the brellkage of 
chilled rolls, baving regard to 
the well known difficulties in
separable from the casting of 
chi lled rolls, more especially rolls 
of large diamett'r-difficuIties 
w hich are increased by coring 
out. On being turned, these rolls 
presented a splendid working 
surface with a perfectly regular 
chi ll til ree-quarters of ali inch 
deep, and are absolutely free from 
blow-holes or other defect;  in· 
deed, they wi'l stand m icroscopic 
inspection. Experienced manu
facturers of iron· and steel who 
have inspected these rons have 
pronounced them to be a mag
nificent pair. The large and 
powerful plate mill above men
tioned was successfully started 
on the 16th of October, in the 
presence of Mr. Bolckow, Mr. 
Windsor Richards, and a num
ber of other gen t lemen of emi
nence in the steel and iron trade • 

... . .. 

()holera Boxed 'Up. According tn the Raz7luJay Re
fJiew, for the :first time in the 
history of our rail mil1� they 
have made a large sale of steel 
rai1$ abroad. The Lacka wanna 
Iron and Coal Company has ' 
contr�qts to deliver 10, 000 tl lns 
of steel rails at Brockville, Cana
da, f"lr the Canadian Pacific at 
a figure varying not far from 

THE OTTO GAS ENGINE AT THE PlIILADELPmA ELECTRICAL EXHIBITtoN. 

It is said that two doctors of 
MarFeilles fancy that they have 
succeed ed in discovering the 
morbid agent of Asia l ic cholera, 
whieh, according to their state
ment, is a " mncor " en tirely dis
tinct from tbe . •  comma " of Dr. 
Koch. Considerable amusement 
was created at the Academy 

$28 50 per ton. It is not so very long ago that we were 1m. that Is being used at the time, irrespective of the motor car. 
wrting st�l rails to a not incOnsiderable e;\tent, and our The car can be reversed and run back, as when overrunning 
. ability to llPW turp about and c0tllpete su�ssrully with the a sw itch. and in case. of a large confillgration in t)le city the 
mJlIs from w b icj r we have so recently bought indicates tlle , road can be kept in operation by Simply introducing two or 
existence of possibilities in nn export trade in steel rails three crossovers in the length of the line. The conduit can 
that should not be lost sight of. be constructed of iron, concrete, or timber, according to the 

when Ihe perpetu"l secretary, Professor BecIard, exhibited 
the sealed box whiCh contuined preparations and �pecimens 
of the offending " miorobe." Amid a gflneral burst of 
laughter, the president was requested " to keep the box 
sealed." Thus does I,he �ph'it of comedy invade the ground 
of tragedy even in the most serious of human affairs. 
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Varnish for Patterns. 

A varn ish has been patented in Germany for foundry pat· 
tern A and mach i n ery which, it ' is claimed, dries as soon as 
put on,  gives the patterns a smooth surface, thus insuri ng 
an easy slip out of the mould, and which prevents the pat
tern ri'om warping, shrinking, 01' s welling, and is quite im
pervious to moisture, This varnish is prepared in  the fol
lowing manner : T h i rty pounds of shellac, 10 pounds of 
Manila copal, and 10 pounds of Zanzibar copal are placed 
in a vessel , which is heated extHnally by steam, and stir l'ed 
during foul' to six hours, after which 150 parts of the finest 
potato spirit  are added, and the whole heated during foul' 
hours to 87° C. ThiS l iqu i d  is dyed by the addition of 
orange color, and can then be used for pai n t ing t u e  patterns. 
When used for pai l l t  ing and glazing mach i nery, i t  consi�ts 
of In r,ounds of shellac, � pounds of Manila copal, and 150 
pounds of spiri ts. 

The Prober' Process. 

We glean from the Mining and &ientijic Pre88, of San 
Francisco, the following detai ls  of this n e w  proces, for sepa
rating gold and silver from arsenide and sul phites of iron a n d  
copper by t h e  use o f  litharge o r  lead w hen in  a state o f  fusion 
in a cert ain manlier  which Mr. Edw ard Probert, of Eureka, 
Nevada, has patented , incl uding a method of 
stirring or agitation of the molten matter by 

the steam de veloped in the act ion of that mass 
upon certain substances in the following 
w ay :  

Iron pots, of a conical shape, about th i rty 
inches deep, thirty inches wide at top, and 
rounded off at the bottom spherically to 
about twplve incbes i n  diameter, each capable 
of hol d i ng fi fteen cwt. (more or less) of the 
substance to be treated, are coated with a 
l ining of refractory material, composed, pre
ferably, of decomposed or p ulverized lava, 

pumice, or other volcanic I'ock, but when this 
is  n ol. obtainable, of silicioUol sand,  w i th a 
certain ad mixtur(J of finely pulverized l ime
stone or calcareou� marl, to whieh has been 
added a sufficiency of clayed water or m ilk of 
lime to work I he whole into a paste. After 
laying on I h id internal coat of refractory ma
terial (in tended pri marily to protect the pot 
from corrosive action) to 'he thickness of 
abuut tbree-quarters of an inch, a further por
tion of a special ly prepared composition . con

sisting of coarsely crushed limestone, dolo
mite,  siderite, or other suitable carbonate, 
mixed with a sufficient  quantity of ordinary 
composition with  which pht is lined to give it 
consistency, is la id on the bottom of the pot. 
to the tbickness of one inch, more 01' less. 

The pots tbus prepared are pla ced in a suit
able oven 01' chamber, or a small fire is placed 
inside each pot, to dry coat ing, wh ich, how
ever, is not to be baked so as to expel the last 
portion of moisture, but only so far as to re
move excess of  water. When required for 
uSP, pots thus l ined and partially d ried are 
placed in succession under spout. of smelting 
furnace containin� substance to be treated in 
a state o f  fusion , w h ich is  then tapped into 
them, while at the  same time, or i mmediately 
afterward, It charge of lean or li tha" ge, pre
ferably granulated, is fed into each pot from 
a hopper conv�niently placed above. 

First effect of molt en su bstance tapped from 
furnace into pots, is to convert smal l  amount 

and causing trouble when too much moisture has been left 
in tbe composi tion, but chiefly by the carbon dioxide (" car
bOllic  acid, "  so called) developed during the calci nation of 
the limestone or other carbonate employed as the source of 

gas or vapor. 
.. . . . . 

Rallroad Subsidies In Mexico. 

A contemporary says that the Mexican press do not look 
kindly upon the granting by governmen t of subsidies to 
rai lroads, and one of them says, what the press might with 
one accord say h ere, that " all rail way lines wh ich are 
worth buildi ng ought to be able to command private capital 
to carry them into execution. If they cannot do this, they 
should not be buil t at all. It is the height of folly to cover 
the country with a netc work of ' wild cat ' rail ways which 
t raffic prospects for a half century to come will  not justify. 
Several of these . lines might be mentioned, which t b rougb 
their subsidies are in reality built by the government aud 
made a present to tlie owners." 

.. . .  1 .. 
CHOLERA ltORBUS. 

The ingeniOUS artistic combinat ion represented in our en
gravin g, is the original drawing of the Italian artist Galli
eni i seen at a little distance, it rell\'esen ts a tleshless sku l l  

CHOLERA MORBUS. 
of moisture contained i n  protective l i n i ng of pots into with its black eye iockets nnd grin ning teeth ; a nearer vie w 
steam,  which, rising upward from bottom and the sides, of it sho w s  two beauti ful ch ildren who are playing w i th 
causes a brisk ebulli tion of m olten material. Tbis treatment tbeir infant toys and caressing the fai thful dog, and whose 
is insufficient in  i tself to effect the thorough stirri ng and heads occupy the central part of a w indow. 
blending of the contents of the pot necessary to assme a suc- Gal lieni has given to his composition the fearful title o f  
cessful result ;  but no sooner i s  t b i s  first ebul l i tion, d u e  t o  cholera morbus, a n d  he explains i t  i n  brief words a s  fol lows : 
the escaping steam, over, than the limestone, dolomite, or Fear increased hy the imagination is the best friend of the 
other carbonate fixed in  the bottom of the pot, as well as the guest of the Ganges. -llu8tracion Espanola. 
calcareous matter in the whole l ining, begins, under the in- • , . ,  • 
tense heat of the molten charge, to undergo calcination, and Luminoull Paint. 

streams of carbon dioxide are sent off, which,  rising upward Luminous paint con t.inues to make �low but steady pro-
t h rough the molten matter, p roduce the effect of a small gress in its application to innumerable useful purposes. 
geyser. This keeps the charge in a state of ebullition and Among its most re&nt applications may be mentioned tapes 
agitation for a period of time proportionate to the qnantity for field nse at, night by the Roy al Eugineers' department. 
of min eral carbonate or other source of carbon · diox ide Star t i ng from a given point toward the front, the men leave 
originally nsed il l preparing t.he pot, and tbus effecting such a t rail of luminous tape on their track, and on reaching a 
complete blending and int imate admixture of the ingredients gi ven point  they mark the contour of the earthworks to be 
as can not be attai ned in any other way. executed by the same means, paying ont the tape as they re-

Duration of ebul l i t ion,  and consequently Rtirring prOCIlSS, turn toward the camp, The working party then follow the 
may be rrgulated to any required number of  minutes, from outward trail, execute the work, and return to cam p without 
five upward , or as long as the molten material conl,in ues hot having discovered a single ray of light to the enemy, The 
enough to exercise a calcining effect ou the l imestone,  etc. ; German War Office authorities have experimented with the  
and in asmuch as  the carbo n dioxide produced comes off in pai nt for purposes of  night attack, and Lieutenant Deppe, 
a steady stream without ,udd�n bursts, as from the vapor of of the Belgian School of Gunnery, is investigatin g  its merits 
water, there ·is never any danger to the workmen from ex- i n  the same d irection, O ur own govern ment, says the 
plosions. After ebullition is over, the pot with its conte n ts Building and Engineel'ing Times (London), are also using 
is  set aside to cool, w hen 'the lead settles to the bottom, carry- painted framed glasses, or Aladdin's Jamps, as they are 
ing down with it  the precious metals, and, when solidified. cal led, for internal boiler inspections. General Lord Wolse
the mass of alloy can be detached from the wa�te matter and ley also took with him a luminous compass for the Nile ex
treated hy cupellation in the usual way for the separation of pedition. It has also been applied in Dome large establish
the silver and gold. It will thus be seen tbat the stirring is men ts to the fire buckets, which are thus easily found in the 
effected partly hy steam, which,

' 
however, can never be dark. A. South·Eastern Railway third-clRSS carriage haR 

made t o  do the whole work, being too violent in its action, the interior lined with the paint on the back of glass. 

"Plshing In Jallsco, Mexico. 

Consul Lambert, of San BIas, gives the following account 
of the methods employed in fisb ing in Jal isco. The fihrous 
roots of a small sh mb called 'Varba8co, which growt' w ild i n  
the neigh lJorhood, are procured, and after bei ng well broken 
up, they are placed III the bottom of the canoes. At high 
tide the fishermen proceed to the mouths of the e8teros 
(small creeks), and erect a w ooden fence. They then partly 
fill  their canoes with water, which produces an i n tensely 
w h i te liqnid from contact with the root. Arriving at the 
source of the e8tero, 01' in some shallow pl aces beyond which 
the fish are not l ikely to go, the preparation is thrown into 
the water, which also turns perfectly white. The effect of 
this is that the fish are blinded, and in a vel'y short time they 
arll fou nd floating on the s urface of the water at the fence 
erected at the mouth of the estero. The l arger ones are then 
gathered into the boat, an d taken to market. 

Another method w hich is more fatal in i ts effects, though 
it is performed less frequently, is the employment of the 
milk of the ava tree. This tree yields, when tapped, a 
white liquid very much resem bling the juice of the India 
rubber tree. It is used in the same man ner as the va1'basco, 
au d  not ' only blinds, bu t  kills the fish instan tly. Fish 
killed in this manner have to be used i mmediately. In 

neither case is there any visible s ign of the  
m anner in which the  fish have been kil led. 
There is  a law in ex isten ce against the use of 
poisons in procuri ng fish for m arket, but it 
is practically in operati ve aud void, for the 
reason tbat there is no defi ned met hod for de
termining the death of fish by th ese liquids, 
and the n atives who take tbem in this manner 
are careful that each fish shows a spea r hole 
in  the back before landi ng.it ; and in  tue ab
sence of any method of detection, tbe  spear 
hole is prima facie evidence that tiley are not 
poison ed. Consul Lambert snys that, as far 
as he has been able to ascertain, no bad eff�cts 
from eating fish killed in tbis way appeal' to 
be known. 

• • •  
A Power1'nl Gun. 

M. Dupuy de Lome recently cal led the at· 
tention of the French Academy of Sciences 
to a new piece of ord nan ce of superior power 
which h as been COl lstructed by the Societe 
des F(lrges et Chantiers de la Med itert'anee 
for the Span ish Government. It is  a naval 
gun of 16 centimeters caliber, having a bouche 

a feu made according to the designs of Gen
eml Honoria of the Royal Spanisb Naval Ar
tille ry, and OIl -the princi ples which the So

ciet e des Forges et Chantiers h ave laid down 
to prevent unbreeching. 1'he cal iber  of the 
piece is 161 millimeters; the d iameter of the 

powder chamher, 200 mil l imeters ; the length 
is 5,890 millimeters ; the w eigh t, 6,200 kilo
grammes ; and the weight  of the projectile is 
60 kilogrammps ; the charge of powder is 
32 '5 knngrammes ; the vel ocity of  the projec
tile at the muzzle ,  632 meters per second ;  the 
maximum pressure w i t h  the powder u sed, 
2,250 at mospheres ; and tbe m axi mum ' th rust 
along the axis measured at the w idest part, 
706,000 kilogram m es. The kinetic energy of 

prOjectile at the muzzle is 1 , 222 tonneaux 
meters, and the ratio of the kinet.ic energy o f  
t h e  projectile t o  I·he weight o f  the can non i s  
197, whereas with t h e  16 cen time ter p iece 
of the French Marine this  ratio is only 168, 

that of t h e  six inch British No. 3 is 168, w h ile the Krupp 15 
centimet er gun gives 153 for the same ratio. The recoil 
lasts for 0 '21 of a second , as measured by Sebert's veloci
meter, and is limited to 70 centimeters. 

.. " 1 " 
A Water Pipe Shock. 

A singular occurrence, which is stated to have recently 
taken place at Ithaca, N, y" illustrates the dangers attend
ant upon the u niversal introduction of electricity. As il lady 
was turning on the water from the faucet over the sink in 
her kitche n ,  using her right hand, her left hand being in 
contact with the iron l in ing of the sink, she was sudden ly 
prostrated by a severe shock. Her impression was that she 
had been stricken with paralysis or apoplexy, but a physician 
who was sum moned found that the inside of  the thumb of 
the left hand had bren blistered in several places. This l ed 
him to believe that 8he had recei vf'd a strong eJectric �hock 
from some source. A few mi p- utes subsequently the lady's 
daugh ter, in d rawing water from the same faucet, wa's simi
larly affected, though not so severely. The family then be
came convi nced that the trouble existed in the � ater pipe 
and sink. The manager of the Telephonp Exchange, after 
a brief expmination of the premises, found the secret of the 
trouble. The residence was connected with the Ithaca 
Hotel by a " dead " priv�{e telegraph wire. This wire had 
been crossed with the electric light wire. The " dead " 
wire was cOlmected with the metal lic l'oof on the d welling 
house, which in turn was connected by a tin water conduct
or with the water pipe leac\ing to the sink. When the dy
namo machine of the electric light company was in opera
tion , the current passed over the " dead " wire to the tin 
roof, and thence to the water pipe. It needed onTy the 
completion of the circuit by some person drawing water. 
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E&,otl.1D In the Shop. 
The opi nionated man is likely to be a disturbing force 

wherever be may be placed, bu t now here is he more objec
t.ionable than in the factory or shop. There be is a bar to 
progress, a foe to improvement, unless percbance the pro
/:(ress or improvemen t lies in the direction of bis o w n  inclina
tion or belief. Every man is entitled to a wholesome re
spect for bis own opinions, but it is stating a self-evident  
fact to say that  no man should consider that  he is  master of 
all in formation on any one given subjt'ct. A mach inist may 
be a m ost excellent workman, and yet there are those who 
can tell him many things about his work that he never 
thought of  before. An inventor may bc very ingen ious and 
have a quite fertile braiu ,  but it is not unlikely that he could 
find men " within a stone's tllrow " w llo  could offer him sug
gestions that would material ly aId in perfectillg his inven
tion. 

It is wonderful how little success w ill Ratisfy a man. As 
soon as certain mecban ics are enabled to accomplish a por
tion of their work witb reasonable skill, they at once con
ceive the erroneous idea that tbey have notbing more to 
learn, and assume by thIS very attitude that they are masters 
of thei J' art. Upon observing sllch workmen we are forciuly 
impressed with the belief that " a l i ttle learning is a danger
ous thing. " 

But if egotism is deleterious in tbe workman, how much 
more is it so in the manager of an establishment I If tbe 
workman is old fogyish be need not necessarily Impart h is 
antiquated notions LO his colaborers, but I f tbe head of 
the establish ment is sucb, tbe whole institution will be 
morp. or less influenced by hIS pecul iaritIes,  

The macb i n e  shop IS a bad pl ace for a man possessing 
an inordinate bump of sel f-esteem. He, like tbe bull in  tbe 
china shop, is likely to  d o  a great deal of harm. A mach in 
ist, above' all others, should be a man of enter prIse and of 
broad comprehenSIOn. He should be a many·sided man, 
with a keen observation,  and a power to grasp new ideas 
Itnd make tbem valuable to himself But whell the rna· 
chin ist is a man of one Idea, he is likely to stand in his 
own l ight a nd to bar the progress of other!:! who depend 
UpOll bis judgment. An inventor once went to a machinist 
for assistance in perfecti ng a new mecbanical device. As 
is generally tbe case in such an undertak1og, grave difficul
ties were encoun tered Tile inventor, at the t ime when 
they were attempting to overcome an important obstacle, 
suggested a somewhat novel way out of their trouble . The 
machin i�t opposed thIS course stren.uollsly, because it was 
one which he had been taught w as erroneous He would 
not l isten to :rellson, and by his persIstence caused the 10· 
ventor to follow his · plans, to tbe former's loss. After ex
perimentin$ for a long while, t�e .!nachinist was at , last 
forced by sbeer necessity to adopt the i nventor's suggestIOns. 
Had ne been wIllIng to give the h ints named a fall' 1oves
tigation, he would have saved the 1ovent.or anxIety, labor, 
and money. 

Tile presiden t  of a large manu facturing establishment was 
showing the same to some VIsi tors, one of whom suggested 
to h i m  10 a spIrit of · kindness that the deSIgn of a part of 
the plant  which was then III process of erectIOn mIght be 
improved III a matenal particular, ThiS suggestion was 
haughtIly rejected witb t.he curt saying tbat he thought 
the men ill charge knew what they were about. Tbls m ight 
be so, but as tbe suggestion was an I mportant, if not 
vital, one, tbe part of prudence would have been to have 
looked i nto t he m atter to see w h ether a mistake was not 
actually being made, tbe party mak10g the cntiClsm being 
an expert 10 the busmess. The manufact urer, It IS claimed, 
by b l s  stubbornness failed to avail hImself of a suggest.ion 
that would save hl8 company many thousands annually. 
His sel f-rel Iance in tbat Illstance cost some one dearly 

One should be willIn g  to receive 1ostruction s from any re
liahle source. The adage, " We are never too old 10 learn, "  
is a good one. In thIS era of progress, when old tbeol' les 
are daily bt'ing shattered, and new i deas enthroned I I I  the i r  
place, the man IS mdeed b l m d  w h o  says that tbere I S  none 
capable of teachmg hIm. Such are not the rea l mastf\r 
spirits of tbe age They are the fOSSIls, who only scemmgly 
li ve. Real ly progressI Ve mmds are as d Ifferent from them 
as day from mgbt.- The InduBtrial World. 

.. . . . . 

Increased Duration o£ LICe. 

Tbe stage to w b ich we have at present attamed may be 
stated thus : Compared W I t h  the period 1838-1b54 (tbe earliest 
for wbicb tbere are trustwortb y  records) the average of a 
man',; lIfe is now 41 9 years lUstead 01: 39 9, and ot a N" oman'� 
45'3 instea,d of 41 9 years. an addItIOn of 8 per cent to the 
female life and 5 pel' cent to the male Of each thousand 
males born at  the  present day, 44 more Will  attam the age of  
35 tban u sed to be the case prevIOus to i8n.. For the whole 
ol liC e  the estimate now IS, tba , of 1 ,000 persons (one-half  
mllles and one-balf females) 35 survive at the  age ot forty
five, .26 at fifty.five, 9 at SIxty-five, 3 at seventy-five., and 1 
at eighty-five. To put the 'J/lse ill another way, every 
tbousand persons horn SlUce 1870 wlli l Ive about 2,700 years 
lOl!gt'r than before. In otber words, the life of a thousand 
pepons is now equal lU duratIOn to that of 1 , 070 persons 
pl't}viously ; and 1 ,000 bi rths w i l l  now keep up th.e growth of 
oUr population as well as 1,070 births nsed to do. ' ThiS IS 
eq\livdlent' i n  result to an IDC I'ease of our popUlation, and In 
the b('st form, viz. , not by more births but by fewer deaths, 
Which means fewer maladies and bettel' health. Wbat is 
more, nearly 70 per cen! of .this increase of life takes place 

Jtitufifi t )mtritlu. 
(or is lived) in the " useful period "-namely, between the 
ages of t wenty and sixty, Thus or tbe 2, 700 additionnl 
years l i ved by each tbou,and of our populati on, 70 pel' cent, 
01' 1,890 years, w ill be a d irect addition to tbe working power 
of  our people.  

It is to be remembered that there migbt be a great ad
dition to the births in  a cOlin try with l ittle addition to the 
national working power-nay, with an actual reduction of 
the national wealth and pI'osperity-seelllg that, regarded liS 
" economic agen ts, " chi ldren are sim ply a source of expense, 
and so also are a majori ly of tbe elderly who h ave passed 
tbe age of thl'ee�core. On the other hand, as already Said, 
only one-quarter of the longer or additIOn al lIfe now enjoyed 
by our people is pas�ed i n  tbe 11seless periods of childbood 
and old age, and more than one-thud of it is l ived at ages 
when l i fe is m Its blghest vigor, and most productive alike 
of w ealth and enjoy ment. -Cornldll Magazine. 

• • • • • 
THE HARDEN HAND GRENADE FIRE EXTINGUISHER. 

In our issue of July 12 we r eferred to tll is  hand grenade, 
and gave an accoun t of  an exhibitIOn showing I tS practical 
efficiency, witnessed by a represen tative of tbe SCIENTIFIC 
AMERICAN. It is at once so Sim ple,  cbeap, and effective, 
particularly i n  the incipiency of  a con flagration,  that It can 
hardly be wondered at that It bal> been imitated by others, 
and this has caused the company to adopt a patented form 
of package, besides their former patents on the lIquid and 
solid salts which furnish tbe fire extmguishing properties. 

This new form is represen ted In the accompa nying e n 
gl'aving, showing a bottle w i t b  a star 1 11 medalion form. 
The manner m wbich it is used is, as has been before stated, 
to SI mply break the grenade, generally throwiug it by hand, 
" in such manner that the contents will  be l iberated into the 
flames." One or  more o f  them may also be hung up around 

THE HARDEN HAND GRENADE FIRE EXTINGUISHER., 

workshops, factor\es, or offices in places where any danger 
of fi re may be apprehended, as it takes very little d irect 
beat of the flame upon them to explode the hottles and hbe· 
rate tbe fire-extinguishmg gases. All managers of fire de· 
partments lay ,great stress upon the Importance of cbecki ng 
a conflagratIOn III its mClpient  stages , and a hberal use of 
t hese stRtlOnary grenades through buIldmgs generally wou ld 
undoubtedly prove most efficient in tbls directIOn ,  w h Ile 
tllose tbrown by hand are far more effiCIent and eas l ly avail· 
able than any nl).mber of buckets of water would be. 

In accordance WIth an order from tbe Navy Department, 
Chief Engmeer Isherwood made tests ot thiS grenade and re
ported tbereon WIth great detail m most emphatIC com 
mendatlOn ot Its \lxcellent qualit Ies He says 

" The department may have entne conHdence m tbe a bl1-
Ity of tbese grenades to e xtI ngUish flame ana In very large 
masses , lDClplent fires, tbat IS  to say, llI e6 J 1St commencmg, 
m wll lcb the m ass ot name IS not great and wltb not much 
sohd com bust lb.c In

' 19mtlOn clIn be extmgUlshea almost 
m stantaneous y and With very little materIal For the pro 
tectlon 01 valuable papers lind otber combllstlhle matter m 
fireproot buudmgs, I am of opl Dlon that e very room Ebould 
be supplIed wltb these grenades, and tbat a proper n umber 
shou ld be kept cOLvementJy m the corridors ready for m 
stant use by the watebman There IS no doubt t h e  m l x
turc wltbm the bottles WIll retain Its effiCIency undlmlDlshed 
during an mdefimte penod The carbOlliC d I OXIde and am 
momacal gaBes developed from tbe jlqUld by heat are the 
best tllat modern chemIstry can furmsh tor tbe extmctlon 
of flame ' 

The Ne w ]]ngland Fll'e Insurance Exchauge, o f .  Boston . 
and the Insurance Excbange of PrOVIdence, R. I . ,  have 
praclically exammed the working of this grenade and h igbly 
recomjIlended I.ts general ad option, as bave a Iso tbe officers 
of a large number of , the  fire insurance companies of New 
York arid other leadlDg cities. 

[NOVEMBER 22, 1 8R4. 
(JolDbustlon o£ Explosive Gas ltIlx1;ure •• 

Experiments in regard to the flashing temperat ure of 
explosive ga�elil, and tbe velocity with which the flame is 
transmitted , have been made by Mallard and Le Chatelier. 

L Tbe flashing temperature of explosive gases com posed 
of hydrogen and oxygen beIDg at 5500 C. , carbonic  oxide and 
oxygen at 6550 C • and that of marsb gas and Qxygen at 6fiO° C "  
o n  adding o f  a large volume o f  indifferent  gases t o  II volume 
of marsh gas and oxygen,  the flashing point becomes but 
slight ly altered, while addItion of an equal volume of car
bonic acid to a mixture of car bonic OXIde and oxygen rai,es 
the flasbing tempel'llt ure from 655 � to 700· C. Marsh gas and 
all' or oxygen I D term ixed with a neutral gas clln be heated for 
ten seconds at. a tem perature above tbe fiaEhing pomt ; the 
retardation of the Ignition tncreuses witb tbe amount of in
differe n t  gas added , and IS a maximum at temperatnres 
little ab:>ve the flashing point.. 

2. The velocity w itb which the flame IS transmItted de
pends upon various conditions , tbe IgDl tion is eIther con
d uct.ed from one stratum to olle above and below, trans
missiou by contact, or IS propagated by means of high 
pressure, transmiSSIOn by an explOSIve wave. 

This .atter con ductIOn of the flame bas been investigated 
by Bertbelot and Nimlle The two transmiSSions corre�pond 
to the combustIOn and ex plOSIOn  of liqUId and solId explo
si ves like U ltro-glycerine and dynamIte In termediate be
tween both are n u merous other modes of trallsm l ttmg the 
flame, w blch depe:Jd on accessory conditIOns and unknown 
influences. Tbe velocity of transm ission by contact p roba · 
bly never exceeds 20 m per secou d, whIch has been verified 
by numerous experiments. Tbe maximal conductl lll! power 
of a mIXture composed of  40 pel' cent bydrogen and oxygen, 
tbe equi valent quantIty of hydrogen bemg 30 per cen t, is 
equal to 4 3 m pel' second ,  a mix ture of marsh gas and air 
transmits the flame with a velocity of 0 ·6 m . ; i l luminating 
gas and air w i tb such of 1 25 m . , and tbe gaseous expl osive of 
carbon i c  oXIde and oxygen w itb a velocity of 2 m. pel' second. 
The quan tity of o xygen employed in these mea�urements has 
heen less t han its chemIcal equivalent, and the prod urt of 
combustIOn was til us mtermlXed WIth a portIOn of the lD
flammable gas. The con dilcting power Illcreases with the 
imtial temperature, and depends upon the Wid t h  of tbe tube ; 
by using narrow tubes lD t b e  exammatlOn of explosive I!ases 
wil b great conducting power, tbe transmISSIOn of the flame 
is acco:npanied by lrregular OSCI l latIons and, when these 
oSClllatiolls follow each other very rapIdly, cause dl m m utIon 
and finally extmctlOn of the flame It IS at first commllDl ,  
cated w i th umform velocity, and assumes a fter sonle time, 
whlcb depends upon tbe conductive power of  the explOSIve 
gases, II VIbratory m otIOn , the report ot tbe flame becomes 
louder nefore a'nd after each Vibratory' per lOa: and. travers
ing gases of h lgb conductm g power , IS extmgUlsbed before 
It bas reached the  final vIbratory penod. 

When tbe transmIt ted pressure caused by VIbra tory mo
tion and t'xt,enSlOn of the burned gas IS eq1lal to tbat p ro
duced by heatmg the explosive gase:; to the flashlllg t em· 
perature, the com bllst lOn IS propagated WIth a velOCIty of 

I tbe compressed wave , we have tben a transmission of a 
flame by an explOSi ve w ave 

.... . " ,  .. 
The Inftuence or Magnetism on the Dev,elopment or 

;he ElDbryo . 

Prof Carlo MagglOram has recently redd an accou n t  of  
some experiments o n  tb is  subject before tbe Academia - dei 
LmcCi. 

Durmg tbe process of art ificial incubation tbe author ex
posed a n umber of eggs to the influence of powerful mag
n ets. A similar set of eggs, being bat5!he.d III tbe Bame man
ner, but kept away from all m agnetic act.lOn, served as a 
check. Cases of arrested development were four t IDieS 
m ore llumerous in tbe first groll p than III the second. Ana
logous fact s had been preVIOusly publ ished m the Natura 
(1!'lorcnce, 1878). Microscopic examill ation ,howed tbat the 
sterilIzatIOn of these germs was probably due to an intense 
vascularIzatIOn of tbe yolk sac. 

After tbe ,birtb of the chIckens this increased mortal Ity 
contmued, deatbs being three tImes more numerOUb i n  the  
magnetIzed glOUp .  All tbe counter test chickens reached 
theIr full developme l l t ,  while of tbe 114 of tbe first ,l!'roup 60 
presented notable Imperfect IOns. Their m ovements were 
also abnormal . There were three cases of paralysis and two 
of contractIOns. 

SIX of tbese chickens arrived at matul'lty. Of these, two 
were coc�s of a splendid stature, and endowed with an i n· 
sfttJable reprod uct i ve appetite With t b e  four pul lets it was 
qlllte the contrary. One of them never laid at all ,  and tbe 
three others generally produced merely minute e/ZgR (t he 
be>lVle5t weJghlllg on ly SO grms.), without yolks, :witbout 
germ l ll al spot, a n d , m a word, ste ri le.  

The m agnetIc  mfluellce IIpon the embryo is therefore evi 
dent, an d Its actI On  upon the structure and the functions of 
the germ IS st.lll man i fest when the latter IS arrived at ma
turI ty. 

May we not,  to .. , explain this effect of the m�gnets, sup
pose an m terferen'ce between the magnetic VIbrations and 
tbe heat vi urations w h ich a nimate tbe m oJe!!ules of the fe� 
cundated germ; and i m pel them toward a new condition of 
organi<) eqllllibrium ? This influence general ly prevel ltR, 
and more rarely retards, the development of the embryos 
(bypertropby ID tbe two cocks, and atrophy in the four hens), 
and,  as m terference i m plies analogy, may we not i n fer that 
the vibrations w b ich Impel the germ toward It� development 
are analogous to tbe magnetic vibrations ?-Jour. of Science. 
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ENGINEERING INVENTIONS. 

A coal washin g mach ine has been patented 
by Mr. 'lamuel Nevins, of l'umm!t Hill ,  Pa. It com· 
prises an antomatic shaking �creen, water clrcn latir.g 
apparatus, endles" coal rake, and endles" sla l e  elevator 
in a water tank for separating slate, fine dust, etc., 
from coal, and for washing the coal. 

A well drill ing machine has been patented 
by Mr. Lycurgus Nelson, of Florenc�. Tenn. It con
sist� of a �pecially devised frame;mounted on low wheels 
for conventence of transportation, with a rock drill In 
combinat,lon with a driving shaft, walking beam, and 
sheave, with sl'veral special feature� to promote econo
my and efficiency. 

• • •  

MECHANICAL INVENTIONS. 

A pul ley has been pat ented by Mr. John 
D, H. (']t'uvland, of Smithfield, Minn. It has dovetail 
or locking recp.8ses in which are wooden keys to faci li_ 
tate the securing of leather or other material on or 
arounci tht' pul ley by nailing it to tte keys, thu, making 
a metal pulley covered on its periphery. 

A motor has been patented lJy Mr. Cesar 
Huet, of New Orleans, I.a. It consists of a novel con · 
trivance for mul l i plying and transmitting the mot.ion, 
an improvement in  tile contrivanct' of open conpling 
for applyiot:( power to a tan and other devices, with an 
improved reguilltor and brake device. 

A sand belt a l ta chment for spoke lathes has 
been pal ented by Mr.  Ephraim Cas e, of Owensborongh, 
Ky. The sand bel ts a re contrived witb the cutter head 
carriage, for fol lowi ng the cutter beads along the 
ppokes to �mooth them automatically a.fter the spokes,  
and thus save the tim€l and labor of subsequently 
smoothing them separately. 

... . .  . ..  

AGRICUL�URAL INVENTIONS. 

A stubble cutter ball been patented by MI'. 
Josepb P. Gueno, of TPlre Bonn� Parish, La. Iu com
bination with 8(lecially devised side bars, and knives 
atlached thereto, ip a chisel edged tooth and colter. so 
that as I be implement i8 drawn forward the coltere cut 
and break the roots or the stalks, the knives cu tting 
snch as may be left standing. 

• •  • 

MISCELLANEOUS INVENTIONS. 

A draught vehicle  has been patented by 
Mr. Thomas Hm, of Jersey City, N. J. The mud 
shields are atl ached to the hoxes coutaining the springs 
by .- hich I he vehicle body is supported, and arranged 
tn overhang and partly inclose the inner end portions 
of the arms or journals of the axle. 

A hug-g-y spring- bas been patented by Mr. 
ClIl'los·J. M.liier, of, Mount)>:isco. N. Y. The invention 
consists in a s pecial construction of spring adapted for 
buckboard buggies, causing the vehicle to ride easily 
and p1'<,vent rumbling noise�, and al.o preventing tbe 
buckboard from 8agging in the middle. 

A wick trimmer has been patented by Mr. 
Robert Hoffman. of Cohoes, N. Y. In com bi nation 
with a pair of shears is a clam p  for pressing the wick 
against one <)f the blades, and a Il'ver for acting on the 
clamp to pre@s i t s  inner edge piece from the edge of 
the blade to permit passi n/.( the wick in between the 
edge of the blade and the clamp, 

A calcimi n i n �  and wall brush has been pa
tented by M r. Henry Bint .. , of New York city. The 
object of I he invent jon is to facilit.ate �he manufactnre 
and promot" convenience in renewing the bristles, the 
handle and i ts  body portion for holding the brush 
bead beint:( struck np in halves from sheet metal, the 
brush head being removable. 

A folding table  has been patented by Mr. 
Charles M. Bolle s, of Dallas, Texas. When folded the 
tabie is trianguhr in sh ape, 80 it can be placed in the 
corner of a room, bnl wi l l  make a square or parallelo
gram of mnch larger sille when unfolded and set up in 
the room, by the use of the leaves and specially devis
ed brace •. 

A calendar a ttach ment for pens and pen ci ls 
ha.s been patented by Mr. Scbuyler C. Lord, of East 
Surry, Me. Thi. inven l i o "  c('nsi s l s  in a tube with a 
:otating sleeve, lbe wbole made for fir tmg on the end of 
a pencil or a penholder for use as a calendar, the days 
of the week being placed on one tnbe and of the month 
on another, so tue s leeve can be set for any month. 

A log turner bas been patented hy MI'. 
Royal E. Park, of Sherman, N. Y. It is for turning 
10t:(8 npon tbeir carriages in saw m i lls, and the weight 
of lhe log causes thp device to automatically torn the 
1011; upon the carriage and force it to proper position, 
the device beln� also simple and strong and not liable 
to get out of order. 

A vacuum pan bas neen patented by Messrs. 
James D. Ed wards and Leon F. Haubtman, of New 
Or,eans. La. This is primarily for use in the sugar 
manufacture, and practically embraces a sys l em in· 
cluding two pans ac ing together, a conden.er, receiv
ers. tanks, pnmps, steam counections, all making a 
complete practicnl plant. wi th many novel features in 
construction and mode of operating. 

A wagon end gate has heen paten ted by 
Messrs. George Thomas and Harrison H. Thomas, of 
Waterloo. N. Y. End wings or gat.es are secured to 
the gate and have notches and stops, whi le rods are 
held on t.he .ides of the box with a hook Jng and handle 
at their oppos i te ends ,  so the end gate can be locked 
in posit,on when raised, lowered, or held at an inclina. 
tion. 

A grai n ing compound has been patented 
by Messrs. Hezekiah Bailey and Wil i iam H. Balley. of 
St. 'I homas, On tario, Canada. It consists of a mixtUre, 
componn<i('d in a special manner. of appJe cider, eggp, 
saltpeter, and color. which 1l0WR easily from a sponge 
or brn.h, and may be worked with coarse or fine 
combs, the 1l1lgers, rags, etc., .as paint is worked in 
gnWilng. 

'eitutifie �tutrieau. 
Iptrial. llills, Engines, and Bone1'll for all pnrposes and of 

every description. Send tor o1roulars. Newell Univer
sal MIJI Co., 10 Barclay Street, N. Y. 

A sheet metal rooting plate has been patent
ed by Mr. Patrkk H. Regau, of Nashville, T.mn. The 
joints are made to easily lock together and be water-
proof, while not liable to pe broken or split by pressure SPITTING. AND THE JIIEN WHO SPIT. Wanted .-Patented articles or machinery to manufac-
or tension, and also prOViding for con traction and ex- The habit of spitting Is a peoullarly American onl', and ture and lutroduce. Lexington Mfg. Co., LexiuKton, Ky. 
pansion from chan�.es of temperature, the face of the It Is J(rowing on the American publlo. When Charles " How to Keep Boi lers Clean. " Book sent free by 
plate is :Usa made to dellect water away from the joints. DiCkens first visited this country, he said some sarcastio James F. Hotohklss, 86 John St., New York. 

A crane bas been patented by Mr. John thlngs abont lt, which llave conslderable offense, because 
they were justly merited. Since then the habit has In

Wild. of Chester, Pa. This invention covers a special creased a thonsandfold. Why do people spit 30 mnch ? 
construction, combination, and arrangement of parts Is it mere habit, or 1a there a vulid cause for It ? It Is at 
to improve the efficiency of that class of cranes where best a very nnpleasant and uutidy habit. With some 
the hoisting block has to travel along the crane beam the habit Is from another cause, which is qulte as ob
for shifting the load, and has a n ovel clutch mbchanism jectionable, namely, the chewing of tobacco, which de
with pulley" for moving the hoisting block backward moralizes the salivary apparatus as badly as It dellles 
and forward. pavements and carpets. W ith that habit, however, we 

Stationary, Marine, Portable, and Locomotive Boile .... 
a specialty. Lake Erie Boiler Works, Bulfalo, N. Y. 

Presses & Die8. Ferracute Mach. Co.,  Bridgeton , N. J. 

For Power & Economl':, Alcott's Turbine, Mt.Holly, �. J. 
The HYlltt filters and methods guaranteed to render 

all kinds of t.urbld water pure and sparkling, at economI
cal cost. The Newark Filtering Co . .  Newark, N. J .  

A sash h ol der hM been patented b y  Mr. having nothin!, to do just now. for we are about to refer 
to a far more deeply-seated oause of the evil practice. St eam BoileJlS, Rotary BIeachera. Wrought Iron Turu Obadiah G. Newton, of Tren ton, Mo. It is  a special 'l'he fact Is that a very large proport.iun of the Amerl-

combination of an eccentric with an attached bandle can people have catarrh. Catarrh Is a disease of mauy Tables, Plate Iron Work. Tippett & Wood, Eastou, Pa. 
Seud for Monthly Machinery List 

to the George PlaceM achlnery Compauy, 
121 ChllIIlbers and lOa Reade Streets, New York. 

and a pendent friction shoe, both secured on or to the forms. lis seat is chlelly In proce.ses ab')ve and In the 
shoe making a very simple and efficient fastener, Immediate rear of the nose. 'rne del icate passages are 
which may be applied �ither to the right or left hand lined with an exceedlnilly sensitive membrane , which Is 
side and is thin enough to allow one sash to freely pass often either liJ(htly or severely Inllamed. When In-

Iron Dlaner, Lathe, Drl' ll, 'and . other machl'ne tools of , l fiamed It seoretes a peculiar liquid or seml-liquid de- • another. posit, whicb must be got rid of In some way. It must modern design. New Haven Mfg. Co" New Haven, Conn. 
A macerating machine bas beeu patented by either be absorbed, swallowed, or spit out. 'rh e  canses 

Mr. Frank M. Avery, of Brooklyn , N. Y. It is a gri n d- which produce It prevent Its absorption. To swallow It 
ing or crushil,g machine, w i th a revolving drum and Is to aIIliot the stomach with that which is not only Indl
concave, more especially intended for obtaiuing the gestible, but also poisonous. To spit it out seems the 
Ilbers and juices from vet:(etable substances, adapted to ?nly W�y to lIIet rid of It. And so alonJ( the street and 
b '1 nd uick! ad ' usted for different material s, In publIc conveyances and In halls, chnrches, tbeaters, e eas. y a q y J . stores, and even elelliant private apartments we hear and anrl calculated t o  yield to aVOid breakage wuen hard see the constant hawk, hawk, hawk. spit, spit, spit, of 
foreign substances enter the machine. thonsands of people who wonld like to be free from the 

A box for chang;ing pbotographic plates unclean habit, but who oannot. because they have 
has been patented by Mr. Rieronimus Mader, of buy, catarrh. 
Wurtemberg. Germany, The object of the invention Our editor had occasion recently to hold conversation 
is to provide an improved device for facilitating the with a gentleman who was formerly in bondage to this 

f d . hi t . d f the habit by reason of grievons catarrh, but who has of late 

If an invention has not Deen patented in the United 
States for more than one year, It mILy stllfbe patented In 
Canada. Cost for Canadian patent, t4JJ. Various other 
foreign patents may also be obtained. For In.truotions 
address Munn & Co., SOlENTIlI'1O AMKRICAN Patent 
ageucy, 861 Broadway, New York. 

Gui ld & GarrIson's S t eam I'ump Works, Brooklyn, 
N. Y. Steam Pum ping Machinery of every desorlp
tlon. Send for catalogue. 

Nicl,el Plating.-8ole manufaci urers cast nickel &n
odes, pure nickel salts. pOlishing compositions. etc. Com
plete outfit for plating, etc. Hanson & Vau Winkle. 
Newark, N. J., and 92 and 94 Liberty St .. New York. exchangint:( 0 ry plates wtt 11 or all s. e � years been thoroughly emanoipated from It. He Is a 

stndio, without necessitating the use of complicate(1 gentleman of culture and edncation : �Ir. Chas. E. Cady, Supplement Cataloglle. -Persons in pursuit of infor· 
IIppliances, such as portable dark rooms, etc. , alld thiS at the head of Cady'S Business College, at Fourteenth mation on "ny special enlilineering, mechanical. or sclen
de�lce enahles a photographer to easily carry a large Street and University Place, New York . . In' vlew of his tillc subject. cau have catalolliDe of contents of the SCI-

ENT I F I C  AMICU ICAi\ �UPPLK1\{I!!:-; T  sent to them free . number of plates with him. position and the Infiuence he holds over young men, his The S U P P I  .• M E " T  contains lengthy articles embraCing 
The preparation of caseine and of articles experience Is worth quoting. the whole range of enl(ineering, mechanicS, and physl-

f f h b· t f tw '  t t '  d Mr. Cady's catarrh was of long standing ; probably in- cal I e A.dd ss Munn L Co ·Pu '·lisher "ew Y rk made there rom arms t e su Jec 0 0 pa en s Issne hertted. He remarked to our correspondent that in his sc euc • re "" . u s. " o . 
to Mr. Emery E. Childs, of Brooklyn , N. Y. The first early Ufe he had a few hobbles on the health question ; Machinery for Light Mannfacturing, au hand and 
patent provides for the prodnction of a cheap and snch, for instance. as that he sbould bathe freely lu very built to order . E. E. Gal'vin & (lo .• 139 Center 8t., N , Y .  
superior quality o f  caseine from milk cu1'<1 direct or cold water all winter, and that h e  shonld sl eep with Curtis Pressure Regulator and Steam Trap. See p .  286. 
common cheese. the products to be u8ed for various more cold air In his room than most people consider Woodwork'g Mach'y. RoUstone Mach. Co. Adv;, p, 286. nseful and ornamental articles, while by the other pa- good for them. As he lived In Ogdensburg, N. Y., he 
tent the milk eurd i s  taken atter i t  has been separated had ail the facilities he wanted for making the most of C. B. Rogers & Co . •  NorwiCh, Conn., Wood Working 
f the hey but before the water has been pressed cold air and cold water In wintry weather. Machinery of every kin d .  See adv .. palle 270. 
o:�nd ;:rki�g or kneading sucll naturally saturat.ed .. By the time I w as twenty .years old," sa;ld Mr. Cady. Drop Forgings. Bi llings & Spencer Co., Hartford, Conn . . , . . " I had catarrh, deep seated and IIrmly lixoo. It came curd in i l s  own water; the colorIng IDgredlents may be on so slowly that I hardly knew It was catarrh. I had 

I 
Brass & (lopper in sheets,wire & blanks. See ad.». 222. 

Introduced here, the whole worked at a temperature to nse my handkerchief constantly. I was continually The Chester Steel Castings Co., office 407 Library St., 
below boiling, and ,  as a tough, glutinot1s mass, pressed hawking and spitting. The habit grew upon me. It be- Pbiladelphla. Pa . .  can prove by 20.000 Crank Sh"tts and 
into sbeets or moulds of any desirell form. came a great nuisance to myself, as { Know It was to . 15.000 Gear Wheels. now In use. the superiority of their 

NEW BOOKS AND PUBLICATIONS. 

POULTRY FOR PROFIT. 
This is a neatly printed little volnme,by P. H. Jacobs, 

editor of the Pffultry Ke�, and Farm, Field,and Fire' 
Bide, at which olllce it is published in ChiCllgo, Ill. The 
book is intended for beginners in poultry raising; the 
author claims to h ave had a practical experience of 
thirty years In the poultry yard. 

THE ELECTRICIAN'S POCKET BOOK. Cassell 
& Co. , 739 Broad way, New York. 

This is an Ent:(lish edltion of Hospitalier's Formulaire 
Pratique de I'Electricien, translated by a member ot 
the Society of Telegraphic Engineers and Electricians, 
London. The work will be found useful for electricians 
in all branches of their art. It contains llIustratioDs of 
the ordinary appliances used in telegraphing, in house 
alarms, office signals, e tc., with tables giving the can · 
ductivity of the various metals, directions for charg
ing the batteries, etc. 

VENTILATION AND HEATING. By John S. 
Bill ings, Surgeou U. S. Army. The Sanitary llIngineer, New York. Price 
$3. 

This work is a revi$ed and enlarged publication in 
book form of a eeries of papers formerly published in 
the Sanitary Jf}ngine6r, nnd treats of the principles in
volved, under the conditions of moderu life, an,! their 
practical application. 'l'he source from which this book 
emanates is of such established high character that 
commendation would be superlluous. 

AN IMPORTANT QUESTION IN' METROLOGY. 
By Ch arl es A. L. Totten. ' John W iley 
& Sons, New York, . 

This book is a " challenge to the metric system," 
and an " earnest word with the English speaking peo
ples on their ancient weights and measures," d'lting 
their origln back to the builders of the Pyramids and 
treating them as a product of the knowledge orldually 
Imparted to the H�brews, according to BIble acconnts. 
FORESTRY OF NORWAY, NORTHERN ASIA, 

AND THE URAL MOUNTAINS. Bv Joh n  
Crollmbie Brown, LL.D. Oliver & Boyd, 
Edinburgh. 

The tille above given covers three distinct vommes 
by the same author, who is al,o the author of nine 
other books on forests and forestry, and arboricultnre. 
The aathor has had long experience as a practical bot
anist and lecturer on botany, aud his books contain 
mnch valuable information on a snbject that IS of very 
general interest in this conntry at · the present time. 

Lee's Map of the Industries of Western 
Pennsylvania Is a convenient olllce chart 01 the Pitts
burg Gas Coal Beds and the Connellsville poke Field, 
With their transportation -lines and index to the most 
important industries. 

TIlE MABlTIME CANAL OF SUEZ. FR"lI[ ITS INAUGURA· 
TION, Nov 17. 1&9 to 1884. By Profe"sor J. E. 
Nourse, U S N. Washington, D. C. : Government' 
PJinting Office. 

A NEW SYSTElI[ OF LAYING OUT RAII.WAY TURNOUTS. 
By Jacob M. Clark. D. Van Nostrand, New York. 

other people. There was a constant dripping Into my Castlnllls over all others. Circu l ar and prlce.list free. 
tbroat. I always had a weak stomach, and this made It The Improved Hydranlic Jacks. PtlOches., and Tube weaker. I was not prostrated, nor was I such a dyspep- . c tic that I could not eat my food ; but I 1008 in slavel'l/ to Expanders . R, DudJ(eon, 24 ,olumbla lOt .. New York. 
tM8 luJ.rTible cata,.,.h, and I saw no way of escape from it. Hoisting Engines, D. Frisbie  & Co., Philadclphla, Pa. 

.. After trying sundry catarrh remedies without ad- Tight and Slack Barrel Machinery a specialty. John vantage, I  concluded to make an experiment with com- I Greenwood & Co., Rochester, N. Y. See lIlu .. adv. p. 222. pound Oxygen, for which purpose .1 consulted Dr. Tur_ ' .  . . 
ner, ot the New York office of Drs, Starkey and Paien. Pays well Oll small ill vestment .·-Stereoptlcons, MagiC 
I procured a Hom" Treatment : In about four weeks great I Lanterns, and Views lliust,ratlng every subject for publlo 
mvprovement was 'Vi8lbw. I contl!ntt¢ the treatnunt tor , exhibitions. Lanterns for colleges. Sunday.schools, and 
nearlY N months at interva18 ' 1lIlIJ  catarrh which had betn home amusement. 136 page Illustrated cataloJ(ue free. 
un_Iy obstinau, was now' at an end. 'The unpl.ea8ant McAllister, M anufacturing Optician, 49 Nassau St., N. Y. 
Becretlons a�appeared, and also the pain In my head Renshaw's Ratchet Drills. No. 1, $10; No. 3, $15. 
which had accompanied them. The necessity for hawk- Cash wltb order. Pratt & Whitney Co., Hartford, Conn. 
Ing and spitting ceased, "00 I 1/Jil8!ree trom that unplea. 
sant bo�. My stomach grew stronger and my dlge .... 
tion better, and so continue to the present time. 

.. Th40 was about th,.e. ytall"8 ago. Since then I have haa 
no ret....,. Of the cata,.,.h, and 1 have 'lint neewa any more 
Oompound Oxygen. I know my cure must be reasonably 
permanent, for I have taken several slight colds, which 
have passed away without leavlnlll any evil effects. Dur
Ing my catarrhal days such colds would have aggravated 
my disease to a serious extent, and. caused me much an
noyance. 

.. W ith my catarrh J(one and my general health jlreatly 
Improved , you may qnote me as freely as you please as 
a IIrm believer In the virtues of Compound Oxygen. 

.. I wish for the sake of the thousands who are kept 
by their catarrh constnntly hawking and spitting, that 
all victims of this unpleasant disease could know of 
Compound Oxygen and make trial of It. I see no reason 
why It shonld not do for them what It has 80 thoronghly 
done for me." 

A "  TreaWre em OompmJRJd. (Wygen," containing a history 
of the discovery and mode of action of this remarkable 
curative agent, and a Jar!'e record of surprising cures in 
Consumption, Catarrh, Neuralgi.a, BronchitiS, Asthma, 
etc., and a wide range of diseases, will be sent fre.. Ad
dress DRB. STARKEY & PALEN, 1109 and 1111 Girard St., 
Philadelphia. 

1'1/.6 Oka1'gefor In8ertion under this flead i8 One ])ollar 
a line 1m' eacit ,nsertio1l ; about elgltt wm'ds to a line. 
A. dVel'U8eme'llts must be 1'ecelved at publication offia 
asea1ly as 7'lml'sday 'MI'nI.ng to f.lPJJff.ll· in next issue. 

Valuabl e  Patent.-United States Patent allowed. 
Absolntely perfect and exceedingly Simple railroad nut 
lock. I will sell two·thlrds of each foreign patent for 
the money to pay for the patent. Address James A. 
C�pbell. care " Banner," Brenham! Texas. 

Wanted.-A competent man as Foreman of Boiler 
Shop. Must have best of references. Phrenl,.. Foundry 
and Machlue Co., Syracuse, N. Y. 

Wanted . -Responeible parties to mannfact,nrl' the 
Fretel Locomotive. Address Gabriel Fretel, Porto Real, 
Province de Rio Janeiro, Brazil. 

Practical Instruction in Steam Engineering, alld si tu· 
atlons furnished, Send for pamphlets. National In
stitute, 70 and 72 West 23d St .. N. Y. 

The Cyclone Steam Flue CIEl.aner on 30 days' trial to 
reliabl e  parties. Crescent Mflil. Co., Cleveland, O. 

For Steam and Power Pumping Machi nery of Sint:(le 
and Duplex Pattern, embracing boiler feed. lire and low 
pressure pumps, iudependent condensing outfits. vac
uum, hydranlic, arteSian, and ,leap well pumps, air com
pressol'll , address Geo. F. Blake M�Il. Co . . 44 WII8blng
ton 8t" BOBtOnl 9'1 Llbertv St .. N Y. Seild for Catalogue. 

Shipman Steam Engines.- Small power practical en
.dnes burn In&' kerosene. Shipman Engine Co., Boston. 
See pal(e 817. 

HINTS TO CORRESPONDENTS. 
Name and A ddress must accompany all letters. 

or no al lention will be paid t hereto. This is  for onr 
information, and not for vnbl ication. 

ReCerent'es to former arl icles or au�wers shonld 
I(i ve d�l e  of paper aud pa�e or nnmher of question . 

Inquiries oot answered m reasouable time should 
be repealed ; correspondent. w i ll bear In mmd that 
some answers require not a l ittle research. and, 
t hont:(h we endeavor to reply to ail, eitbt'r by lett�r 
or in thi s  department, eae, 1 i  must take hi. turn. 

Special I n Cormatlon requests on mat ters of 
personal rather than t:(enrrar I nterest. and requests 
for Prompt A n swers by I,etter, shou ld be 
accompan i ed with remittance of $1 1 0  $5, accordlnl( 
to the Sll hject .. as we cannot be expected to perform 
such �ervice withou t  remuneration. 

Selentlfic American Supplements referred 
to may be had at the office. Price 10 cents each. 

Minerals sen t for examination should be distinctly 
marked or labeled. 

(1) A. G. H. d esires to know the prnce�s 
used for deodorizlOg tallow in the manufacture of imi. 
tation butter. A. It is hard to eay just what process is 
used by those who manufacture artificial butter. Ad
missioll to the fact.ories iM almost impossible, and the 
detsils of manipulation are kept very eecret. A good 
article of tallow is generally nsed, and it is presumed 
that steam Is injected int? the fat in �uch II way as to 
remove the odor and color. See article on t his subject 
on page 6aa.� of SCIENTIlI'IO AMERICAN SUPPLEMENT. 
No. 397. ' On a small Bcale. snbstances rich in oxy�en 
can be used to purify the tallow, thus, by melting the 
fat and adding to it a small quantity of potassium bi
chromate dissolved in water; and .lIbsequently a l i l tle 
hydrochloric acid. The mixture is then stirred, and 
washed with warm water until thoronghly cleallsed, 
when the tallow Will be fonnd to be complt'tely deodor
ized and bleached. Potassium permanganate is like
w!Ji\ used with good results. 

A NEW METHOD OF REOORDING THill MOTIONS OF 'l'HlIl 
SOFT PALATE. By Harrison Allen, M.D. P. Blak-, Qulnu'. device for stopping leaks In boiler tubes. 
Iston, Son & Co., Philadelphia, Address S. M. Co ..  South .Newmarket, N. ll. 

(2) S. R. S, asks in what rear Kolhe dis
covered the process of making salicylic acid from car
bolic, the price of salicyliC acid before the discovery, 
and what amount of the salicylic · acid conld be ob
talnedf A. That salicylic acid may be obtained from 
phenol was demonstrated by Kolbe and Lau termann in 
1860. In 18U, Kolbe modilled and slmplilled his ('rigi
nal process, subseqnent to which it became prominent 
as a disinfectant. Prior to 1874 it had no commercial 
value, and of course COUld. not be obtained In quantity. 

© 1884 SCIENTIFIC AMERICAN, INC
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(3) A.. C. G. asks for a rubber stamp indeli- article is not on the AmeriCan market. Marion Har

ble ink for marking clothing, it being uecessary that land, who is an excellent authority, gives the following 
glycerin be used in its manufacture to keep the pads receipt lor preserving ginger. She says : ..  Pare the 
from drying up quick. and the ink from clogging up the roots of green ginger, !lnd lay in cold water flfteen 
lett�rs. A. The

. 

lollowing is an indelible stamping ink' i minutes. Boil in three waters, changing the hot for 
and probably will be suitable for your wants: Eosine 1 cold every trme, until very tender; drain, and lay in 
part, auiline black 4 parts, ani line blue 2 parts, cuprie ice w�ter. For the sirup allow a pound and a quarter of 
chloride 1 part, ammonium chloride 3 parts, sodium sugar for every pound of ginger, and a cupful of water 
chloride 2 parts, glycerine. lampblack, water, and· oU in for each pound of sugar. Boil and skim until the scum 
sufficient quantity to bring the ink to a proper consist- ceases to rlse. When the sirup is cold, wipe the ginger 
ency for the use to which it is intended. The ingredi- dry and drop it in. Let it stand twenty-four hours. 
ents are thoroughly incorporated by grinding or sti... Drain off and .reheat the simp. This time put the gin
ring," when the composition is ready for ose. To pre- ger in when blood warm. Do not look at it again for 
vent moulding a small proportion of salicylic acid may two days. Then reboU the sirup,and pour over the gin_ 
be added. ger scalding hot. In a week drain off once, boil,and add 

• • again While hot to the ginger; cover closely. It will 
(4) . H. D. S. asks a receIpt for makmg some be flt for use in a fortnight. The rhubarb lozenges are 

kind of cement that will stick greasy leather. The made with four pounds of sugar and ten ounces best 
trouble is the oil comes out of the leather and mixes Turkey rhubarb in powder with a little gum solutiO!: 
with the rubber cement. A, Try the following : Soak say 1 ounce dissolved gum arabic to 12 ounces or sugar: 
equal parts common glue and isinglass for ten hours in • • 

just enough water to cover them. Bring gradually to (12) G. D. C. WrItes : I have heen tryIng to 
a boiling heat,  and add pure tannin until t he whole be- cas� lead flgures (or type .in one piec�) from a plaster of 
comes ropy, or appears like the white of eggs. Buff Parts mould, but have failed three times. The mould 
off the snrfa('es to be joined apply the cement warm came off good and clean. and after warming it I poured 
and clamp flrmly. ' 

, 
in lead, then took off after cooling, but the Ilgures 

f . were all run together like so many bubbles. What was (5) F. H. asks for the process of makmg wrong? A. You cannot ca.t sharp lead flgures or type 
whiting and plaster of Paris. A. Whiting is simply in a plaster mould; you should use type metal. A com
chalk, ground ,  elutriated, balled, and dried. Grinding mou way of making stereotypes is to form the monld as 
mills break up the chalk and mix it with water, which you have done, then dry it perfectly then dip it. face 
is constantly 1l0wing in. On leaving the mills, the mix- I upward. iu melted type metal, allO�ing it to remain 
ture pa�ses along a series of wooden troughs, where below the metal unti!  all of the steam and gases have 
the sand , which has a greater specific gravity than the esc.aped, when the mould maybe raised out of tbe melted 
chalk, is depo�ited, the chalk pas.ing on into the set- metal and placed in a level position and allowed to 
tling pits. On being taken from the pits, the whiting cool. is partially drIed on a floor under which hot flues run; 
then cut up into large rough lomp�, and placed in (13) T. B. B. writes : 1 . I have a china tea 
racks on cars which run on tramways into au, immense set decorated with gold bands. Is there any met.hod 
oven. The heat from the flues is greatly increased by by which I can remove those gilt baud� without injury 
an air.blast, which also carrieS:off the moist exhalations to the ware? I want to hand paint the set. but cannot 
from the drying whiting ; 12 hours on the heated floor do so satisfactorily unless the gilt work is removed. 
and 12 in the oveu thoroughly dries the whiting, and it A. Try removing the gold leaf by means of tripoli or 
is ready for packing. Plaster of Palis is  gypsum (sul- rotten stone: 2. How is this gilt decoration Ilut on 
phate of lime) carefully burnt, so that it loses its water table ware? A. It is deposited from a gold solutiou. 
of crysl allization. (14) W. T. B. writes : 1. I have had the tops 

(6) J. P. O'B. writes : I intend to build a or carbon heads of several Leelauche batteries become 
line of telephone " like that described in SCIENTIFIC .oft and run out ; what causes this and what will remedy 
AXERIOA.N SUPPLEMENT, No. 142, and would like to it Y A. The carbon in the Leclanche battery is ce
have YOIl give me a little more information upon it . . 1. mented in the cell with pitch. 2. What glue can I use 
Would a person be liable to prosecution if he built to patch a boat with below the water line; patches of 
such a line, and is it an infringement upon the Bell or canvas ? A. Apply the canvas patches to your boat with 
other patents? A. The Bell Telephone Company claim thick white lead paint, allowing it to become dry before 

.to own patents covering all articulating telephones. placing the boat in the water. 
, 2. How far will such a line work �atisfactori1y ? A. (15) C. B. D. writes : I have constructed a 

Sach a line as you refer to will work over a line three dynamo flve-follrlhs the size of your drawings in your 
or four miles long. 3. Do you have to use magnet bells SUPPLEMENT. No. 161, with the exception that I have 
for a sigual? A. You may use magnet bells or a bat- made two field magu'lts instead of one, have wound 
tery call. 4. Would smaller wire than No. 14 do just fleld maguets with Ilve layers No. 14, and armature 
as well ? A. No. 12 iron wire is what is commonly with 6 layers No. 16 wire. I run it at 1,600 revolutions 
used for this purpose. A smaller wire offers a greater per minute. I can get plenty of sparks at the commu
resistance, and does not answer the purpose as well. I tator brushes when connected by itself, but when I in-
5. 01 what are the ground connections (what metal), sert a Maxim 16 candle incand�SC\lnt lamp in circuit all 
and · how large piece!lf · A. Y= eM1 ground -yourllne sparks cease. The lamp is perfect, as I have had it 
on water pipes or on iron drain pipes, or by connect- tested . Is the dynamo nQt powerful enough, or where 
ing your wires with copper plates, having about ten is my trouble ? A. The current produced by your dy
square feet area, and located in earth that is constantly namo-electric machine is a quantity current, and inca
moist. pable of overcoming the resistance of the 16 candle 

(7) G. G. a8ks (1) where he can get a work power lamp. Probably the lamp has a resistance of 
describing how to make a powerful magnet (not a per- 100 ohms or more, whereas your dynamo wonld be in
manent one). A. Prescott's Telephone, Electric Light, capable of working through a resistance of more than 
and Other Novelties contains a large number of illus- 25 or 30 ohms. 
trations of maguets of different forms. You will also (16) C, V. S. asks i f  a box 1% feet square 
find in SUPPLEMENT, No. 182. a deSCription of a large and 3 inches high can be heated to 104° Fah. by means 
variety of forms of electro-magnel s. 2. The best kind of electricity. Cau it be doue by means of coils ? And 
of �attery to work it with ? A. The b�st battery for se- I ir so, what kind of a battery would be best , and would 
curIng the graatest amount of power lU a large electr o- it be very expensive ? A. You can beat a box of the 
magnet for a �hort time, is the plunging bichromate I s ize given by means of eleclricit�, but it would be. a 
batlery. 3. What magnet and battery would exert a very expensive method of generatmg heat. The coils 
force equal to limn!!: ten pollDds through a space of " should be made of platinum, and you would require a 
five inches? A. To lift ten pounds a space of Ilve large battery. The size of the battery and the propor
inches you will need an axial magnet. A magnet tion of the coil would be entirely a matter of experi
formed of abont 200 turns of No. 12 cotton covered ment. 
wire used in connection with 10 cells of the battery de- (17) O. G. H. writes : I have a boat 25x5x4 scribed, having plates about 4 by 8 inches, will proba- feet, drawing 18 inches of water. Will you kindly-inbly answer your purpose. 

form me what horse power boiler and what size cyJ in-
(8) S. P. S. w ri tes : 1. Can you ad vise me of der, also what size screw, pitch and number of blades 

a good varnish or polish for a flute? One that Will be of same, must I use in this boat to get an average speed 
comparatively unaffected by perspiration, and tha.t can of 12 miles an hour? Also please inform me ot the di
be bought already made up. A. Those who make mensions of the boiler. A. Engine 4 inches or 4� 
ftutes use simply a mixture of beeswax and linseed oil. II inches diameter and 6 inches stroke. Vertical tubular 
This suitably applied (and there lies the secret) will boiler 34 inches diameter and 50 or 52 inches high,with 
produce the most satisfactory kind of II llnish; 2. Also not less than 120 fe et of fire surlace. Propeller 30 
can you advise a lasting preparation for sil,rer-washmg inches di ameter and 42 to 44 inches pito!i, 3 blades. It 
the keys of a flute ? A. Nothing will be as lasting as sil- Will be very difficult to gpt a speed of 12 miles per hour 
ver or nickel plating. !I. Recently I have n oticed the from a b oat of these dimenSions, but you may get 10 
mercury in a barometer, after assuming a convex form miles with boat of good, easy model. 
preparatory to rising, throb slightly. Does this denote (18) J. D. MeR. wri tes : I have a boat 18 
presence of a ir?  A. We do not think that the action feet keel and 4Y. feet beam, which draws 3 inches of 
described is due to the presence of air. water at bow 'tnd I S in�hes at stern when loaded. I 

(9) B. M.-Plumbago is largely used as a am tmilding for it an engin: 2�x�l1l. Tbe wheel is two 
lubricant, both in its dry pure state and pulverized bladed, about 17�26; what size bOiler would you recom
and mixed with tallows and oils. It is used dry on mend. and what I� the greatest speed that can be had 
wood for the slides in organs and other movements re- from the boat with the 2Y.x2Y. engine and a boiler of 
quiring freedom from: oil. It is largely in use com- snfllci�nt size, also. with any ?ther size engine wh

.ic
h 

bined with tallow and oil as a.xle grease. Also com- you thmk best sDited .for thiS boat? Do you thmk 
pounded with cotton as piston packing for engines thili boat can be made to � 10 miles. perhour? Would 
and pumps a,nd for valves. It is a compound in several y�lU put on a la�er wheel wtth less pitch ? Please ad
patent journRl boxes. Wi th lallow or lard it is excel- v' se me what IS necessary to do to get the grea�st 
lent for all bicycl«) bearings, as not apt to spread but speed out of the boat. A. You should have · a vertIcal 
not 80 easily applied as oil. 

' tubular boiler 24 inches diameter and 42 inches to 46 
. . inches high. The pitch of your propeller sbould be such (10) H. H. writes : I have an electriC pen, as to let the engine run at a high speed, say 350 to 400 

also a parlor phonograph. I have broken one of my revolutions per minute, then with your engine you may 
porous cups; is there any way to mend it. and how? get a speed ot 7 or "1M miles. If you increase the etlgine 
A If your porous cup is only cracked,You may stop the to 3 inches diameter and 4 Inches stroke, and the boiler 
leak by al lowing it " to become perfectly dry and fllllng and propeller in proportion, you would probably e:et a 
the crapk with melted paraffine. If it Is broken so tbat speed of Sy. miles per hour. 
the parts are separated, you may repai: it by using a (19) C. B. L. asks how be can learn to be 
cement composed of equal parts of Peet·s gutta pereba an electrical engineer or electrician. A. You can 
and shellac melted together •

. 
2 • . Where ca� Iprocure study electrical engineering at some of our technical 

the light linen paper for copyIng? I have tried several schools, the Stevens Institute of Technology at Ho
kind�, but they are not satisfactory. A. Any of our boken, N. J., COI'M'Il University at Ithaca, N. Y., the 
stationers can furnish the paper you require. Rensselaer PolytechniC . �chool at Troy, N. y" or (11) L. F. a@ks how.the rhubarb is prepared the Worcester Polytechnic School at Worcester, 
that is sold in England as " preserved ginger' A. The Mass., or by purchasing the necessary books " yon can 

pursue the study aloue. ' If.you desire to make it a pro_ 
fession, we advise yon to firSl, become an adept iu me
chanical engineering, afterward rake a course in elec
trlcal engineering, and then apprentijle yonrself to some 
manufacturing elecI,riciau or tllectrical engineer. 2. Is 
there any dUl'erence between an electrical engineer and 
an electrician ? A. An electrical engineer i. supposed 
to combine the qnalities of a mechanical engineer and 
an electrician, wheresR an electrician simply deals with 
the theoretical part of the business. 

(20) F. E. W. writes : 1.  Please inform me, 
to settle a dispute between myself and a school superin
tendent, wheilier Robert Fulton's steamboat was the 
first steamboat in actual use. Did not John Fitch of 
Pennsylvania have a steamboat that worked on the 
Delaware River in 1790? A. M. Perrier navigated a 
small steamboat on the SeiM in France in 1775. Jouf
froy built and ran a small steamboat on the Soane in 
France in 1781. James Rumsey exhi bited an experi
mental steamboat 80 leet long, on the Potomac in 1782. 
In 1788 Jobn Fitch lauuched at Philadelphia his steam 
paddle boat, making a passage to Burlington, 20 miles, 
where she unfortunately bur.;t her boiler, from whence 
she floated back to the city, and being repaired made 
several trips. A bout this date Symington, Oliver Evans, 
and others built experimental steamboats. In 1793 
Filch exhibited his propeller, a boat abont 15 feet long, 
on the " Collect " pond in New York Robert Fulton 
built an experImentru steamboat that ran on the Seine, 
in France, in 1803, and soon after ordered the engine 
for the Clermont, of Boulton & Watt, in England. In 
1804 John Stevens bui ! t a small steam propeller that 
made excursions on the waters around New York; but 
no practical results were reached until Robert Fulton 
started the Clermont in August, 1807, running as a re
gular pa�senger boat to Albany, Soon after. in IS07, 
John Stevens finished the Phrenix, but was prevented 
from running upon the Hudson by a legislative grant to 
Fultou. The Phreuix was run a short time upon the 
New York and New Brunswick route, and in 1808 went 
to Philadelphia by sea, being the Ilrst steamer sailing 
upon the ocean. Thus, while Fitch and Fulton were 
not the first to build or run a steamboat by name, the 
practical triumph of steam navigation belongs to 
Robert Fulton and John Stevens. 

(21) J. H. writes : I am a student of Lebigb 
UnIversity and am taking the course in civil 
engineerklg. Having a well equipped library at 
hand, and determining to learn all I can of miueralogy, 
I wish you woulf] let me know w hat books pertaiulng 
to that subject I shall read, and in what order I shall 
read them. A. Obtaiu the latest edition of Dana's 
Mineralogy, as a descriptive text-book. Begin at 
once to gather specimens, and learn to recognize them 
by their descriptions iu the book. A visit to cabinets 
of named minerals will greatly aid you. It would also 
be very profltable to visit the Museum of Natural His
tory in Philadelphia or in New York. The study of 
geology will largely increase your interest in nature's 
methods and the localization of miuerltls. 

(22) F. P. asks : Is it nec\lssary that poultry 
running at l arge upon the farm should have oyster 
shells or bones, or both? Why are they fed to poultry? 
Should I.hey be burned or fed raw ?  A. Anything that 
will furnish phospborns and lime to the poultry will 
answer. If you provide them with oyster shei,s, they 
should be hurned to form lime. 

(23) S. Mcl. asks : Which is the greatest 
power, and what are the proportions of water or steam, 
the pressure on each volume being the same, in a wate" 
wheel .and steam engine ? A. Steam will yield the 
gr�atest power, on accouut of its expansive force, its 
slight inertia, and the rapidity with which it may be 
passed tbrougb the. engine. 

(24) W. asks w hat tbe general mode of test
ing glue is ; how to flnd out by testing in cups how 
much water d ifferent glnes will take, so as to deter
mine their rBlalive value. A. We do not know that the 
value of gi lle can be best tested by the quantity of water 
it will absorb, although the best glues will absorb the 
most water, and will also swell up in cold water with
out dissolving or becoming slimy. A good test is to 
try the prepared glue by gluing pieces or blocks of 
maple together; after drymg, break the blocks apart. 
The best glue will take splinters from the solid wood. 
Another way, when buying glue, is to decide by the 
smell. color, and breakinil with the hand. Good glue 
will spring aud splinter, while poor glne will break 
square like glass, Avoid glue that has a burned or fetid 
smell. 

(25) C. P. K. asks how to make camphor 
ice. 

A. Almond oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 pound. 
Rose water. . . . . .  . .  . . . . . . . . . . . . . . . . . .  1 pound. 
Paraffine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ounce. 
Camphor gnm . . . . . . . . . . . . . . . . . . . . . . . . . . 2 ounces. 
Otto of rosemary. . . .  . . . . . .  _ . . . . . . .  . . . 1 drachm. 

Melt ihe paraffine, aua stir in the oil and other ingredi
ents while cooling. 

(26) T. B. E. writes : I am suffering greatly 
with a frosthitten foot. Can you give me a remedy I 
A. No remedy is known to which it is eare to trust for 
a permanent cure. Many are advertise:!, but it is folly 
to spend money lor them. Present relief can be ob
tained by the use of suitable liniments. One made af: 

Tincture of opium (laudanum), . • . . . . . . l oUllce. 
Tincture of arnica . . . . . . . . . . . . . . . . . . . . .  3 •• 

· Chloroform . . . . . . . . . . . . . . . . . . . . . . . . . . .  % 
Camphor . • • • . •  _ • •  _ • • . • • • . • • • . • . . • • . . • .  � e.G 
Glycerine . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . .  1 

gives commonly prompt ease, aud after a few applica
tions makes a temporary cure. Of course the foot 
shonld be guarded as perfectly ' as poEsible from ex
posure. 

(27) J. D. McC. asks how and of what in
gredients tailor's chalk is made, such as used in 
marking cloth when cutting out garments. A .  
The : substance used i s  a variety of talc o r  steatite 
(sometimes called soapstone) known as talcose slate. 
n is a mineral, and is a hydrated silicate of magnesia. 

(28) V. B. M.-No cement will make your 
boiler tight that leaks around the base of the dome, 
The leaks are no doubt caused by a .  faulty construe-
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tion. The shell is possibly c n t  out too large a t  the 
domp, junction, which rauses a movement of the seam 
by the great pressure. It s hould be exammed by a 
competent boile r maker and stayed crosswise, then 
calked. 

(29) J. M. H. as!{s how to cure a tea kettle 
from rusting. A. Get the best quality of tin, or make 
the kettle of tin lined copper. 

(30) W. K. M. -Cast iron cannot be practi
cahly hardened. It is not reliable. Malleable iron can 
be casehardened in the u�ual way. 

(31) J. A. H. asks how to prop0l'tion 
plumber'R solder for wiping joints in lead pipe. A. Tin 1 pound, lead 2 pounds; melt together and cast in bars. 

(32) T. & M.-White japanning upon cast 
iron is done in the same manner as for colors. The arti
cles are cleaned free from grease and sand, or smoothed 
iu any mechanical manner. The flrst coat is laid o ' l  with 
a brush quite thin (with turpentine), then baked in an 
oven at 250° until dry. Then a second coat thicker 
than the flrst, or as thick as it can be spread, if you 
w i sh to flnish with two coa f s ;  bake as before_ If the 
surface is not as smoot.h as desirable, the first coat Clln 
be smoothed down w it h  sand paper af'er bakiD!{, and a 
second and third coat apphed. The white japan var
nish can be obtained from any of our varni.h makers. 

(33) A. S. R. asks what al'e automatic mo
mentum breakers as before mentioned in the SCIENTIFIC 
AMERICAN. A. Any stone breaker with a heavY fly wheel 
tbat by its momeutum carries the breaking jaws over 
the hardest part of (their work, recovering its power 
durlng the back motion of the jaws. 

(34) O. O. asks the greatest distance a can
non ball or shell has ever been thrown, and when and 
where. A lso what gun? A. About '1 miles, by a gun 
called the " Swamp Angel," shel l ing the city of Charles
ton during the war of the Rebellion. 

(35) , N. H. writes : I have a small engine 
2l1lx6, for which I wish t o  make a boiler according to 
directions in the SOIENTIFIC AMEilIOAN SUPPLEMENT, 
No. 182. Would one made of 10 flasks in the fire and 
2 for dry steam furnish enough steam for it, and what 
power would it be ? If not, how mauy wonld I need? 
A. With 10 flask� for heatine: surface and 2 for steam 
chamber, you might realize a half horse power at 40 
pounds pressure. 

(36) N. H. asks : Does the ce!lter of a shaft 
turn ? A. A theoretical axis or center is supposed not 
to tnrn; but all parts of a sol id body moving around 
or upon au interior axis or center turn. The trouble 
comes from conlounding an i maginary line or axis with 
the material body moving upou it. 

(37) E. J. a�ks for a material or composi
tion WhiCh in a soft sl ate is plastic. and can be hand 
worked like clay into ornamental fignres, which when 
dried becomes hard and strong, without firing. Some
thing not too expensive would be preferable. A. Take 
the Ilnest pla.ter of Paris.auQ.sprink1e it into the.water, 
stirring it  till the mixture becomes of the cOl1sistence 
of thick cream. Perhaps, however, Portland cement 
would do, as plaster of Paris hardens so quickly, and 
you can keep the cement in working cilndi tion several 
hours, 

(38) C. F. L, asks : Ho\V many feet of one 
inch pipe would it  take to condense the steam from a 
3 horse power engine doing ordinary labor? Would 
coils of pipe put iu a common barrel and kept covered 
with cold water be a good conder.ser for such an en
gine ?  A. A coil of 1 inch pipe of 100 feet in a barrel or 
trough at medium pressure (40 pounds). If high pres
sure, 60 to 80 pounds, 150 feet of pipe. If you can make 
it in two �ectionA, so as to give a larger area to the ex
haust. it will do better service. 

(39) G. D.-Ink stai n s  can be rpmoved by 
various reagents, such as a cold aqueous solution or an 
acetic acid solution of calcium hypochlorite, bleaching 
powder, or javelle water. D i lute nitric or muriatic acid 
is sometimes used. The following is from our back files : 
Take of muriate of tiu, 2 parts; water, <1 parts. To be 
applied with a soft brnsh, after which the paper must 
be paesed through cold water. 

(40) E. B. R. criticises our answer to S. L. 
W. (40;, vol. Ii.. No. 15, on how to make a cheap rheo
stat, but E. B. R. proceeds upon the supposition that 
any dealer ill wire will .. measure off an ohm," and that 
all wire of the same n ominal size is of the "ame resist
ance for a given len�h. We do not think that any 
dealer would •. measure off an ohm " ex ·ept by the foot 
rnle, and this would be a very rough measurement in
deed. But if the dealer were to supply a length of wire 
measuring exactly 1 ohm, its resistance would be varied 
by coiling or stret.ching, and no accurate results could 
be arrived at. Allowing that an obm of a certain kind 
01 wire were procurable, an accurate resistance box 
could be JDltde by comparing tbe resistance of other 
lengths of wire with that of the standard; but foot rule 
measurements in electricity will hardly answer. Our 
friend has made another mi stake in the matter of wind
ing. The spool� of a resistance box should be wound 
in parallel layers, so that the current may pass through 
the coils in opposite · directions and thus neutralize 
magnetic and inductive effects which in a coil •• wound 
exactly like a souuder magnet " would be the source of 
much trouble. When only a very rough approximate 
to a given resistance is required, a box made on ont eor
respondent's plan might do. Our former reply was 
correct. A standard resistance must be had for com
pari. on. It is not an easy task to make au accurate 
rheostat. 

(41) H. R. C. writes : I :tJave a letter from 
Abraham Lincoln on whIch I had the misfortune to 
drop a lar�'blot of ink, Is there anything I can use, 
without destroying the glaze, to take it off, as the letter 
is in splendid condition? A. Ink stains should first be 
treated with a solutiou of tin protochloride to deoxidize 
the iron, and then it can be removed with dilute oxalic 
acid. An acetic acid solution of calcium hypochlorite 
is l ikewise an excellent substance with which to re. 
move the ink. First try it on a piece of paper before 
attempti� to use iL on your letter. 

(42) T. G. C. asks for a preparation for pol. 
ishing plate glass and removing slight scratches. A. 
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Rub the surface gently first with a clean pad of fine I Bosom board. Levi & Ellenbogen . . . . . . . . . . . . . . . . . . .  807.557 1 Holder. See Bag holder. Sack holder, Sash Shoe last. B. Bemis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 807.423 
cotton wool, and afterward wirh a similar pad covered Bottle. G. W. Clark. . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  807,630 holder. Spool holder. Shoe, seamless. A. Gratr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  807.540 
over with cotton velvet which has been charged with Bottle stopper. A. F. Borden . . . . . . . . . . . . . . . . . . . . . . . . S07.428 Hook. See Safety hOOk. S\j<nal. See Railway Signal. 
fine rouge. The sorface will nnder this treatment ac- Bottle stopper. C. E. Kells. Jr . . . . . . . . . . . . . . . . . . . . . . S07.661 Hook and eye. H. W. R. Strong . . . . . . . . . . . . . . . . . . . . .  S07.687 Skate. roller. C. W. Gooch . . . . . . . . . . . . . . . . . . . . . . . . . . . 807.643 
quire a polish of great brilliancy. quite free from any �ox. See FOI.dlng box. Hat box. Lunch box. Ice cutter and snow sweeper, com�lned. R. D. Skate. roller. G. W. Keyser . . . . . . . . . . . . . . . . . . . . . . . . . .  �07.553 

t 11 Box for caUstIC Iye .. slftlng. P. C. Tomson . . . . . . . . .  307.506 J;lrake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  307.634 Skins. machine for clipping seal and other. G. & 
scra c es. Brake. See Alr brake. Car brake. Car and loco- Indicator. See Valve Indicator. F. F. Cimlottl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  307.5U 

(43) S. W. F.-The best that can be done motive brake. Wagon brake. 
. 

Induction COil. J. A llen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.699 Slates. machine for dotting, C. M. Hyatt . . . . . . . . . .  307.549 
with rusty plani shed iron (we suppose that you mean Broom receiver and match holder; combined Ingot. compound. J. Ped der . . . . . . . . . . . . . . . . . . . . . . . . . 307.682 Sled. H. U. Proctor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.730 
Russia i ron) is to carefully scrape the rusty spots lind whisk. W. Goodfellow . . . . . . . . . . . . . . . . . . . . . ' . . . . . . 007.715 Iron oxides. treatment of. J. Mason . . . . . . . . . . . . . . . . 307.667 Soldering machine. Norton & Hodgson . . . . . . . . . . .  807.726 
polish the sheet with plumbago wet with a little sour Brush, O. Fish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.711 Joint. See Rail jOint. Sower. broadcast seed. H. L. Whitman . . . . . . . . . . . .  307,610 
beer or vinegar in tile same manner as you would pol- Brush, calcimining and wall, H. Bintz . . . . . . . . .. . . . .. 307.519 Journal bearings. device for coollnll. H. Spark arrester G. D. Hunter . . . . . . . . . . . . . . . . . . . . . . 807.465 

ish a stove. Any treatment with acid will take off all Brush cleaning and cutting machine, W. W\,lther- Borchardt . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . .  807,625 Spectacle cask, W. H. Thomas . . . . . . . .  . .  . . . . . . . .  307,504 
Vogel . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3Or.69� Knife. See Cheese knife. Spoke lathes. sand belt attachment for. E. Case . . S07.�28 tll.e planislled surface. Buckle and trace support, combined. J. R. Lactnse or milk sugar. making, A. H. Sabin . . . . . . . . 807.594 Spool holder. C. Von Wallemenlch . . . . . . . . . . . . .. . . . . 007.691 

(44) F. E. P. asks : What. would be the pro- Simison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  307.685 Ladder, extenSion. A. TOdd . . . . . . . . . . . . . . . . . . . . . . . . 807.784 Spring. See Bug/lY spring. Carriage spring. 
bable result of the explosion o f a cartridge "link in Buggy spring. C. J . Miller . . . . . . . . . . . . . . . . . . . . . . . . . .  307.566 Lamp attachments. making. W. A. Hull . . . . . . . . . .. . 807.653 Stairs. P. H. Jackson . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . .  807.551 
clay or stiff soil 3)4 feet below the surface-the probable Burglar alarm. P • Ketrer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  307.660 Lamp burner, J. G. Hallas . . . . . . . . . . . . . . . . . . . . . . . . . . 807.641 Steam and air brake, C. Phillips . . . . . . . . . . . . . . . ... . . .  807.492 
depth and size ai. the top of the excavation? A. Dyna� Button. J. A. Flomerfelt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  307.71 2 Lam p chimney. G. Dorfmuller . . . . . . . . . . . . . . . . . . . . . . 307.528 1 Steam boiler. G. Steele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  007.599 

mite acts in clay much in the same manner as in rock Batt;m or stud. T. W. F'. Smitten . . . . . . . . . . . . . . . . . . .  307.598 Lamp. electric arc. J. M. Pendleton . . . . . . . . . . . . . . . .  307.584 Steam boiler. sectional. J. E. Lewis . . . . . . . . . . . . . . . . 807,4'16 
that is uniformly compact or not str"tified. It blows Can ending macbine. Norton & Hodgson . . . . . . . .  307.<191 Lamp. electric arc. R. J. Sheehv . . . . . . . . . . . . . . . . . . . . 307.683 Steam engines, inerLlarecordlng mechanism for. 

Cans and jars, cover for preserve, L. A. Kline . . . . 307.565 Lamp fixture. W. A. l 1 ul l .  . . . . . . . . . . . . . . . . . . . . . . .. . . 807.652 E. F. Wi l liams . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . .  307.612 out a pot shaped hole when well tamped. It is not eco- Canister. G. S. Church . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 307.629 Lantern. bicycle. J. H. Wilkins . . . . . . . . . . . . . . . . .. . . . . 307,511 Stopper. See Bottle stopper. 
nomical in shallow holes. as it is apt to blow out a Car and locomotive brake. W. P. Wlddlfield . . . . . . 307.695 Levulose, etc .• transforming Jerusalem artichoke stove boards. machine for covering. I. Van 
conical hole. taking out less material than in stone Car brake, H. Flad . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  807.584 juice into. E. L. J. Boniface . . . . . . . . . . , . . . . . . . . .  307.624 Hallen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 001.001. 807.606 
blastiug. We have but little experience with clay Car coupling, W .  R Barton . . . . . . . . . . . . . . . . . . . . . . . . . 307.618 Locomotive. H. A. J,uttgens . . . . . . . . . . . . . . . . . . . . . . .  807.479 Stove grate. H. C. Bascom . . . . . . . . . . . . . . . . . . . ; . . . . . . .  307.708 
blasr,ing, but have heard that deep holes 5 or 6 feet are Car coupling. W. C. Beal. . . . . . . . . . . .  . . .  . . . .  . . . . . . .  3Oi.704 Locomotive and other engines. piston for. E. P. Stove leg. J. M. Bennett . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  007.62'l 
the most economical in effect. We would advise trying ('ar coupJln�. Keen & Meehan . . . . . . . . . . . . . . . . . . . . . . 807.659 Cowl es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 807.709 stubble cutter. J. P. Gueno . . . . . ; . . . . . . . . . . . . . .. . . . . 807,M2 
gun powder. Car coupling, R. T. Payne . . . . . . . . . . . . . . . . . . . . . . . .. ; .  307.581 Locomotive boiler. G. H. Griggs . . . . . . . . . . . . . . . . . . . . 807.716 Sulky. M. I'ayne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  807,679 

Car coupling. D. P Prescott . . . . . .. . . . . . . . . . . . . . . .  307.729 Locomotive bOiler, H. A. Luttgens . . . . . . . . . . . . . . . . . 307.480 Table. See Folding table. (45) Z. B. F.-Laps are not always thicker Car coupling. J. D. Vance . . . . . . . . . . . . . . . . . . . . . . . . . . . 807.603 Log turner. R. E. Park . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  307.580 Talbet, Information, E. S. Boynton . . . . . . . . . . . . . . . . .  307,705 
than other parts of beiting. but they are stiffer, and to- Car starter. Morell & Golf . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.569 Lunch box. folding. Brown & Lightner . . . . . . . . . . . .  307.429 Tank. See Oil tank. 
gether with the copper rivets cause quick running belts Car. street. F. O. Deschamps . . . . . . . . . . . . . . . . . . . . . . . .  307,447 Macerating machine. F. M. Avery . . . . . . . . . . . . . . . . . .  307,70'J Telegraph, printing. A. & E. Wlrsching . . . . . . . . . . . .  807.696 
ovel' small pulleys to produce uneven motion where the Car wheel. J. G. Me Auley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  807.482 Malt liquors. manufacturing ferrated. L. Becker. 807.620 Telephone, electric battery. T. D. Lockwood . . . . . . 807.478 
running parts are light. as spindles in cotton and Car wheel. P. E. Merrihew . . . . . . . . . . . . . . . . . . .  , . . . . .  307.565 Masonry. etc.. bedding strip for stone. G. R. Telephone trausmitter. speaking. T. J. Perrin . . . . �.728 
silk machinery ; but in wood and iron working mao. Carriage spring. J. McCormick . . . . . . . . . . . , . . . . . . . . . . . 307,724 Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  307.586 Tension line holder. automatiC. M . Randolph . . . . . .  807,589 

chinery the difference is scarcely noticed. Carria ge umbrella attachment. C. H. ButUn . . . . . . .  007.522 Matrix strips In form and preparing them for Thermoscope. electro-magnetic. H. J. Haight . . • •  307,543 
Carrier. See Hay carrier. stereotyping. apparatus for putting. M.H. De- Thrashing machine hoisting apparatus. J. H. 

(46) A. C. D. w rites ; We often see small ( 'astlng Ingots. mould for. J. Pedder . . . . . . . . . . . . 807.583 ment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 807.446 Carlile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 3<17.4S5 
statues.etc. ,  in store windows that are bronzed, and the Castings to other parts, securing cored, M. Gal- Measure. lumber. E. C. Newton . . . . . . . . . . . . . . . . . . . .  807.&70 'l'ie loop. R. Crocker. . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  307,441 
cavities oUhem filled with a green, blue, black, black- side . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  807.714 Meter. See Piston meter. Trimmer. See Wick trimmer. 
sh red, etc. Can you tell me how this is done ? Is it Chair. See Ro cking chair. Mill. See Rawmill.  Tube. See Pneumatic dispatch tube. 

possible to lacquer over this work without spoiling it Chair seat frame. J. Nicholson . . . . " . . . . . . . . . . . . . . . .  307.676 Mining macbine,  B. Yoch . . . . . . . . . . . . . . . . . . . . . . . . . . .  807.514 Tuck marker. A. Johnston . . . . . . . . . . . . . . . . . . . . . . . . . . .  807.721 
with the lacquer brush? A. In order to accomplish Check. conductor's. J. Backus . . . . . . . . . . . . . . . . . . . . . . 307.018 Motion. mechanism for oontrolling. W. J. Lane . .  807.663 Type writing machine. Dement & Granville . . . . . .  007.445 

Cheese knife. G. T. Moran . . . . . . . . . . . . . . . . . . . . . . . . . . . 807,668 M otor. C. Huet . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . .  307.048 Urn or percolator. Individual colfee. T. D. 
your desires, it will be necessary to purchase the so- Chopper. See Cotton chopper. Nail extractor. W. E. Lawrence . . . . . . . . . . . . . . . . : . . . .  307.472 Mowlds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  807.67t called gold paint. It is best to buy it rather than at;. ChopplIlj[ block. L. Rowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.731 Necktie clasp. I. N oar . . . . . . . . . . . . . . . . . . . . . . . . . . . .  007.677 Vacuum pan, Edwards & Haubtman . . . . . . . . . . . . . .  307,635 
tempt to make i t. As generally sold in tbe market, the C lamp. See Frame clamp. Nest. T. J. Streck . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . .  307.002 Valve. T. Clanc9y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.�26 
preparation consists of a solid metallic ppwder. wbich Clamp. P. F. Corbett . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . .  207.{39 Nut lock. E. H. & J. H. Klemroth . . . . . . . . . . . . . . . . . . 007.m Valve. balanced. M. J. McGlnn . . . . . . . . . . . . . . . .. . . . 3<17.485 
can be procnred of some sixteen dIfferent tint,s or Clasp. See Necktie clasp. Nut lock. W. J. McTlgbe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  007,671 Valve Indicator. slide. T. E. Gleason . . . . . . . . . . . . . .  807.538 
colors. It is mixed. according to the directions sold Claw bar. J. L. Hardwick . . . . . . . . . . . . . . . . . . . . . . . . . . . 301.544 Nut lock washer, J. W. Morgan . . . . . . . . . . . . . . . . . . . . . 307,570 Vat. See Dye vat. 
with the package. with the liquid preparation. and ap- Clip board. pad. J. B. Bloomingdale . . . . . . . . . . . . . . 307.427 Oil and other substances from seeds. e.tc . •  by Vehicle, T. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 807.546 
plied with a brush. The article cnated or painted can Clot h  from animal and vegetable fibers. manu- means of solvents. extracting, F, X. Byerley . . 807.707 Vehicle running gear. E. Whitmore . . . . . . . . . . . . . . . . 307.510 
Qll drying be finished by further application of a coat facturing. F. Fremerey . . . . . . . . . . . . . . . . . . . . . . 307.713 Oil tank. R. Thayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  007.689 VehIcle spring coupling. C. R. & J; C. Wilson .. . . . 307.614 

Cloth stretching machine, O. E. Drown . . . . . . . . . . . . 3<17.448 Oiler. car axle. Johnson & Bansen . . . . . . . . . . . .. . . . .  307.467 Vehicle. two-wheeled. B. Burr . . . . . . . . . . . . . . . . . . . . . . 807.482 of furniture varni sh. Clutch. friction. C. W .  Cardot . . . . . . . . . . . . . . . . . . . . . 307.43<1 Ore concentrator. G. H. Malter . . . . . . . . . . . . . . . . . . . . 307.560 Vessel. navigable. R. B. Condon . . . . . . . . . . . .  :. . . . .  807.!38 (47) N. G. asks where the amianthus or Coal washing macbine. S. Nevins . . . . . . . . . . . .  , . . . . . .  807.573 Ore crusher, J. C. WiswelL .  . . . . . . . . . . . . . . . . . . . . . . . . 307.513 Vise jaw attachment. E. A. Galbraith . . . . . . . . . .. . . .  807.458 
asbestos is found in the United States. A. Asbestos is an Coke oven door. J. Herron . . . .  , . . . . . . . . . . . . . . . . . . . . .  807.nO Packing. composition for steam. J. H. Cheever.. .  307.486 W agon brake. L. L. James . . . . . . . . . . . . . . . . . . . . . . . . . . 807.656 
exceedingly common min�raJ. It is mined in Rabun Comb. See Curry comb. Packing. stuillng box. J. D. Richardson . . . . . . . . . . .  . ' 307,5!l'l Wagon brake. automatic •. F. W. Moldenhauer . . . .  807.567 
and Fult on Counties. Ga., in Northern Georgia, West- Connecting rod. J. P. Hovey . . . . . . . . . . . . . . . . . . . . . . . . 307,651 Padlock, I. W. �Ioore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.487 I Wash",.. See Nut lock wasber. 
em N. C. and S. C . •  Staten Island, Long Island, various Copying press. R. E. Kidder . . . . . . . . . . . . . . . . . . . . . . . . .  807.662 Paint, mixed. W. D. Folger . . . . . . . . . . . . . . . . . . . . . . . . . .  307,451 1 W ater closet. W. Bunting. Jr . . . . . . . . . . . . . . . . . . . .. . . 807.620 

Corn borer. seed. G. Meyer . . . . . . . . . . . . . . . . . . . . . . . . 307.672 Pan. See Vacuum pan. Water closet. W. H. Mc Andrews . . . . . . . . . . . . . . . . . . .  807.668 localities in New York State. Maryland. Norlhern New Cotton chopper. W. L. & R. A. Daniel . . . . . . . . . . . . .  307.632 Pantaloons, device for shaping. C. Hatton . . . . . . . ; 807.460 I Water closet ventilating attachment. M. S. Clark 307,526 Jersey. Pennsylvania. aud Virginia. It is also found Coupling. See Car coupling. , Pipe coupling. Paper box machine. I. T. Brown . . . . . . . . . . . . . . . . . .  307.430 Wen drilling apparatus for 011. gas. or water. G. in Colorado and in Cahfornia. There are several hun- Vehicle spring coupllnll'. Paper pulp. apparatus for treating wood for, W",stinghouse. Jr: . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 807.606 
dred ,localhies from which it can be obtained. Coupling expander. J. Nuttall . . . . . . . . . . . . . . . . . . . . . . . 807.727 Wheelwrlgbt & Marshall. . . . . . . . . . . . . . . . . . . . . . . . S07.609 Well drilling machine. L. Nelson . . . . . . . . . . . . . . . .. . . 807,572 (48) G. W. C . •  of Selma, A la. , writes, re- Cracker machine. McColJum & Parr . . . . . . . . . . . . . . .  307.563 Paper pul p digester, C. S. Wheelwright . . . . . . . . . . . 307.606 Wheel. See Car wheel. 
ferring to former i nquiry of B. J B., that it is as safe Crane. J. Wild . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  807.611 Paper, etc ..  s\zlng. C. Weygang . . . . . . . . . . . . . . . . .. . . . 307.607 Wheelbarrow. J. Graves .. . . . . . . . . . . . . . . . . . . ; . ... . . . .  8O'f." 

-utere .o cement cis'erns right on the clay as any Crochet needle machine. S. J. Tiley . . . . . . . . . . . . . . .  007.505 Patterns for dresses. method of and apparatus Wheelbarrow. F. A., Rich . . . . . . . . . . . . . . . . . . . . . . . . . . . 307"'1 
foundation which. could be made, saying: .. Our fire 

Crusher. See Ore crusher. for outting, J. W. Livingston . . . . . . . . . . . . . . . . . . . 307.664 WICk trimmer. R. Holl'man . . . ; . . .  . .  . . . . . . . . . . . . . .  807.547 
Crutch. F. C. Brightman . . " . . . . . . . . . . . . . . . . . . . . . . . . .  807.627 Pen. fountain. L. E. Waterman . . . . . . . . . . . . . . . . . . . . WI.1SS Wire stretcher. H. McIntosh . . . . . . . . . . . . . . . . . . . . . . .  307.669 department here is supplied by cisterns entir .. ly. the Cultivator. A. B. Reeves . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  807,400 Pen. stylographlc fountain. M. H. Kerner . . . . . . . . . 307.469 Wood ornamentation. J. F. MOCialn . . . . . . . . . . . . .. . .  007.483 

majority of them being cemented directly on to the clay Cultivator, garden. M. Mauermann . . . . . . . . . . . . . . . . 307,481 Pencil shaTpener. J. Wl1liamson . . . . . . . . . . . . . . . . . . .  307.613 Yoke, neck. Letteer & Barlow . . . . . . . . . . . . . . . . . . . . . .  307.474 
sides, and in one case where there was no claY'. nothinl( Cultivator. walking. J . Goodnough . . . . . . . . . . . . . . . . 807.539 Photographlo plates. box for changing.:R. Mad-
but sand, directly on to th is. We have one cemented Currycomb. Newell & Stiles . . . . . . . . . . . . . . . . . . . . . . . .  307.574 er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . 307.559 
on to clay which is 100 feet long, 10 feet Wide,' by 9 feet Cut-olf governor. automatic. J. B. Stanwood . . . . . . 307.001 Pile, metallic. Gray & Abbott . . . . . . . . . . . . . . . . . . . .. . . 307.541 
deep, which has been in use for 6 year_, and has not Cutter. See Ice cutter. St'lbbl e  cutter. Pipe coupling. Holland & 'l'oner . . . . . . . . . . . . . . . . . . .  007.648 
cost one cent for repairs except a new cover. which is of Cutting and printing machine. C. W. Robbs . . . . . . . 007.647 Pistol hol ster. B. Jacob . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  307.655 

od Dental capsicum bag. W. C . .I!·ouiks . . . . . . . . . . . . . . . . . 307.('37 PIston meter. G. Holliday . . . . . . . . . . . . . . . . , . . . . . . . . . . .  3O'l.464 wood; il is go for as many more years. The sides of Dental engine angle attachment. E. T. Starr . . . . . .  007.686 Planter. corn, W. M. Graze . . . . . . . . . . . . . . . . . . . .. . . . . , 3<17.457 
these cisterus are dug sloping, which always causes an Dental impression cUP. F. M. Palmiter . . . . . . . . . . . . .  807.579 Planter. potato. J. L. Ullathorne . . . . . . . . . . . . . . . . . . . .  307.608 
outward pressure. These cisterns are not theoretical, Digger. See Potato digger. Planter, vine. J. D. Enas . . . . . . . . . . . . . . . . . . . . . . . . . 807.532 
on paper, bllt are in practical Dse daily with us. "  A Disintegrating machine. S. Dodson . . . .  . . . . .  . .. . . .  807.683 Plow. J. O. Beek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 307.621 
It is perfectly safe to cut ci sterns In the indurated clays Door hanger. l. B . Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  007,585 Plow. J. F. McKinley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.670 
of the Tertiary in Alabama, even without  cementing. Drill . See Ratchet drill. Rock drill. Pneumatic dispatch tube. H. Clay . . . . . . . . . . . . . . . . . . 307.437 
These clays are nearly as hard as rock. We have seen Drilling machine. F. J. Dltbrul . . . . . . . . . . . . . . . . . . . . . 007.710 Potato digger. K. Ohrlein . . . . . . . . . . . . . . . . . . . . . . . . .. . . 807,678 
cisterns from 30 r o 40 feet deep. and as· many in diame- Dye vat. J. P. Delahunty . . . . . . . . . . . . . . . . . . . . . . . . . . . . 807.444 Pulley, J. D. H. Cleavland . . . . . . . . . . . . . . . . . . . . . . . . .  S07.631 

ter, on the clay ridge west from Selma. where cistern E . ectrlc call, D. H. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.494 Pulley. expanding. W. G. Finlay . . . . . . . . . . . . . . . . . . . .  807.450 

water is their on ly choice. Electric distribution, regulator for systems of. W. Pulp barrel. W. Mears . . . . . . . . . . . . . . . . . . . . . . . , . . . . .. . .  807,4F6 
M. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 007,690 Pulp digesters. liniQg for. G. R. Phillips . . . . . . . . . . . .  307.587 

Electric machine regulator. dynamo, R. J. Pump. G. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3O'l.681 
Sheehy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  307;684 Pumps.  pawl and ratchet mechanism :(or chain. 

Electrical circuit protector. E. T. Gilliland . . . . . . .  307.689 A. Lyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  807.723 I N D E X  O F  I N V E N T I O N S  
For wllich Letters Patent 01' tile l1nlted Electro ma"netlc pole changer. J. E. Smith . . . . . . . 3<17.498 Pumping engine, J. D. Davies . . . . . . . . . . . . . . . . . . . . . .  807.443 

States were Granted Elevator. See Hay .Ievator. Rack. See Fped rack. 

November 4, 1884, 
End gate. wagon. I. Eaton . . . . . . . . . . . . . . . . . . .. . . . . . .  307.529 Radiator, J . W. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.496 
End gate. wagon. G. & H. H. Thomas . . . ... . . . . . ... .  807.6O'l Rail joint. A. Hasey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8117.645 
Engine. See Pumping engine. Railway. J. Lockhart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  307,477 

AND BACH BEARING THAT DATE. Excelslor mllchlne. P. Henry . . . . . . . . . . . . . . . . . . . . .. . 807.646 Railway or carrying system, elevated. A. J. B. 
Extractor. See Nail extractor. Berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  807.426 
Fabric. figured plie. T. A nderson . . . . . . . . . . . . 307,'1OO. 007.701 Railway signal. detonating and visual. E. W. Ap-
Feed rack. J. Fernbaugh . . . . . . . . . . . .. . . . .. . . . . . . . . 807.637 plegate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  007.517 

rSee note at end of list about copies of these patents.] 
Advertising device for .how cases. automatiC, C. Fence, barbed. J. IV. Nadelholfer . . . . . . . . . . . . . . . . . .  807.673 Railway spikes. machine for making. L. 

E. Akins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  807,515 Fertilizer. L. Haas . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  807.718 Acheson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  807,420 
Aerated beverages, apparatus for dispensing. J. Fertilizer distributer, A. G. Clarkson . . . . . . . . . . . . .  307,527 Railway track or switch. C. D. Chamberlin . . . . . . ... . 307.523 

M"ttbews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  807.562 Field roller. W. H. Thomas . . . . . . . . . . . . . . . . . . . . . . . . .  3<17.503 Ratchet drllJ , C. E. Tunel lus . . . . . . . . . . . . . . . . . . . . . .  307.007 
Air brake. rail way. H. Flad . . . . . . . . . . . . . . . .  S07.5SS. 307.586 Firearm, J. H. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.706 Refrigerating apparatus, P. J. McDonald . . . . .. . . .  807.484 
Air brakes. brake valve for. C. E. Mark . . . . . . . . . . . .  307.561 Firearm. magazine. R. L. Brewer . . . . . . . . . . . . . . . . . . . 3<17.626 RefrigeratIng chest. portable. J. J. Fayle . . . . . . . . . 807.583 
Air compressor, M. Cullen . . . . . . . . . . . . . . . . . . . . . . . . . .  ilO'l,443 Firearm, magazine. W . H. Elliot . . . . . . . . . . . . . . . . . . . 807.581 Refr\j<erator and refrillerator building. J. F. Han-
Alarm. See Burglar al arm. Fire extinguisher, F. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . .  007.456 rahan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  807,459 
Asphalt. concrete. ntc., mixing machine for. W. Fire extinguisher, hand. E. H. Lewis . . . . . . . . . . . . .  307.475 Regulator. See Electric machine regulator. 

II .  R. Knight . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . .  807,471 Floor cloths or painted carpets. fabric for the Riveting machine. J. F. A llen . . . . . . . . . . . . . .. . . . . . 807.421 
Auger, earth. F. E. Wren . . . . . . . . . . . . . . . . . . . . . . . . . .  307.mn manufacture of, H. M. Small . . . . . . . . . . . . . . . . . . . . 307.� Rock drill. G. M. Githens . . . . . . . . . . . . . . . . . . . . . . . . . . . .  307.642 
Automatic gate. J. D. Shrock . . . . . . . . . . . . . . . . . . .. . . . .  307.732 Folding box. I. 'l'. Brown . . . . . . . . . . ;" . . . . . . . . . . . . . . .  807.481 Rock drilt 'clamp. steam. G. M. Githens . . . . . . . . . . . .  307.641 
Axle box, carrIage, F. L. Snow . . . . . . . . . . . . . . . . . . . . . 307.!iOO Folding table. C. M. Bolles . . . . . . . . . . .. . . .  " . . . . . . . . .  807.628 Rock drill, hand, H. Swain . . . . . . . . . . . . . . . . . . . . . . . . .. .  807.783 
Axle b<lxes. dust guard for car. F. J. Roberts . . . . .  007.682 Folding table. portable. J. McKeough . . . . . . . . . . . .  ;. 307.564 Rock drill tripod. G. M. Githens . . . . . . . . . . . . . . . . . . .  807.640 
Axle. tulJUl ar  wagon. N. L. Holmes . . . . . . . . . . . . . . . . 307.650 ' Frame clamp, C. C. Shepherd ' "  . . . . . . . . . . . . . .. . .  ' 307.595 Rocking chair. folding. H. Ladewig . . . . . . . . . . . . . . . . 307,556 
Axle. WBllon, N. L. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . .  307.649 Furnaces. air feeding devlcll for, T. W. Jenkillli . .  'llO'l.466 Rod. See Connecting rod. 
Bag fastening. J. M. Fultz . . . . . . . . . . . . . . . . . . . . . . . ... . 807.452 Furnaces. air Injector for. G . . W . F. Bennett . . . . .  , 007.424 Roller. See Field roller. 
Bag holder. W . . f. Yengllng . . . . . . . . . . . . . . . . . . . .. . . . . .  SOi,�98 Furnaces. device for feeding shavings. etc . •  to. R<;>lling mlll hooking machIne. D. H. Lentz . . .. . . . .  807,473 
Bakin� powder. C. Blacking . . . . . . . . . . . . . . . . . . . . . . . . . 307.426 T. W. JenkInB . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . .  307.552 Roofing plate. sheet metal. P. H. Regan . . . . . . . . . . . . 807.500 
Bale band, L. '1'. Newell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  807.489 Furs. taping. F. Vorck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.509 Sack holder. I. L. Hagerman . . . . . . . . . . . . . . . . . . . . . .  007.719 
Bar. See Claw bar. Gas and water service. street box'for, E. & C. E. Saddle. Adams & Sharo . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . ilO'l.615 
Bed bottom. F. Garland . . . . . . , . . . . . . . . . . . . . . .. . . . .  007.41)4 , Lindsley . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.558 Safety hook, H. (J; Smith . . . . . . . . . . . . . . . . . . . . .  807,596. 307,597 
Bed. spring, F. H. WllJis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  807.512 1 Gas purifiers. screen or grid for. J. Cabot . . . . .  ' . . . . .  807.483 Sasb holder. O. G. Newton . . . . . . . . . . . . . . . . . . . . . . . . .. . 307,575 
Bedstead. C. GUnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  307.117 ' Gas works. hydraulic main for, W. R. Beal . . . . . .. . 307,lll.9 Saw. H. Alley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  807.616 
Belt fastener. A •. K. Norris . . . . . . . . . . . . . . . . . . . . . . . .  307.490 Gate. See Automatic gate, End gate. Saw, drag. W. ('ole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 807.708 

DESIGNS. 

Carpet, J. B. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.507 
Carpet. J. L. Folsom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.508 
Carpet, A. L. Halliday . . . . . . . . . . . . . . . . . . . . . . . . . . 15,510, 115.511 
Carpet, M. R. Loudon . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . .  15.514 
Carpet, H. North . . . . . .  . . . . . .  . . . . . .  . . . . . . . . .  115,528 to 15,625 
Carpet, F. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.515 
Carpet. I,. W. Valentine . . . . . . . . . . . . .. . . . . . . . . . . . . . .  15.526 
Match safe. Lockwood & Bryant . . . . . . . . . . . . . . . . . . . 15.018 
Oil cloth. C. T. & V. E. Meyer . . . . . . . . . . . . . .  15,519 to 15.522 
Spoon or fork. A. F. Jackson . . . . . . . . . . . . . . . . . . . . . . .. 15 511 
Upholstery fabric, J. Hartley . . . . . . . . . . . . . . . . . . . . . . . .  15.509 
Upholstery fabriC, D. B. Kerr . . . . . . . . . . . . . . . . . 15.512. 15.513 
Wall ornamentatiOn, R. J. Chapman . . . . . . . . . . . . . . . .  15.516 

TRADE MARKS. 

Bitters. P. Lotz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.612 
Castor 011. Allen & Hanburys . . . . . . . . . . . . . . . . . . . .. . . . . 11.598 
Cements. J. B. White & Brothers . . . . . . . .. . . . . . . . . . . .  11.628 
Cod Ilver 011. Allen & Hanburys . . . . . . . . . . . . . . .. . . .  11.596 
Colfee. roasted. C. Breun . . . . .. . . . . . . . . . . . . . . . . . . . . . . . � 11.601 
Face cream. 1. Hubert . . . . . . . . . . . . " . . . . .. . . . . . . . . . . . . .  11,610 
Gloves and mittens and glove or mitten leather. 

buck. sheep. calf. dog, and other leather, B. D. 
& W. N. Eisendrath . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  11.624 

Grinding and polishing Implements of corundum 
or emery. Grant Corundum Wheel Company . • •  11.607 

Hat and bonnet liningS. S. FrIedman & Co . . . . . . . . . 11.605 
Hollands and prepared muslins; . H. B. Wiggin's 

Sons . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.622 
Medicinal tinctures, extracts. and fluid prepara-

tions. L. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.699 
Medicinal tonic bitters. F. W; Goodwin . . . . . . . . . . . . . 11.603 
Ointment. W. Jones . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . .  11.621 
Pharmaceutical preparations, certain. Allen It 

Hanburys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . 11.597 
Pharmaceutical sirup and 10zeIlj[e. E. Fournier . . . . 11.604 
Pills. I,. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' "  11.600 
Preservative of the complexion. Can des 8/; Co ... . . .  11.602 
Publication, periodical. G. W. Turner . . . . . . . . . . . . . . .  11,620 
Renovating powder for horses and cattle, B. J.  

Kendall Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.611 
Salve. Schmidt & Barnitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.6211 
Sirup of hYPOphosphltes with lactates and pepSin. 

J.. W. Goodwyn . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  · 11.609 
Thread. linen. Marshall & Co . . . . . . . . . . . . . . . . . . 11.613. 11.614 
Thread. shoe. M arshal) & Co . . . . . . . . . . . . . . . . 11,615 to 11.619 
Toilet articles. certain. R. Farres & Co . . . . . . . . . . . . . .  11.608 
TwIne. binder. E. M. Fulton .t al . .  . . . .  ; . . . . . . . . . . . . .  11,006 

Bench dog. T. Crispin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.440 Gate. W. R. Wblte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  3<17,694 Saw guide. W. Kirby . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . � .  807.554 A pl'inted COpy of the specification and drawing of Bicycle saddle, W. H. Bal e . . . . . . . . . . . . . . . . . . . . . . . . . .  307.458 Globe. telluriC, R H. Ferguson . . . . . . . . . . . . . . . . . . . . 807.636 Saw hanging, G. A. Long . . . . . .  " . . . . . . . . . . . . . . . . . .  807.665 
Binder, music sheet. L. P. Keech .. . . . . . . . . . . . . . . . . . .  807.468 Grain binder. J. D. Ntx . . . . . . . . . . . . . . . : . . . . . . . . . . . . .  307.577 Sawmill. Circular, W. F. Parish . . . . . . . . . . . . . . . . . .. . . . 807.678 any.J>atent in the foregoing list. also of any patent 
Block. See Cbopplng block. Grain separator and grader, W. W. Ingr\1JJam . . . . 807.654 Sllwing machine; Circular, J. R. Thomas . . . . 807 600, S01.601 Issulid since 1866. will be furnished from this 01llce fOl; 25 
Board. See Bosom board. Graining compound. H. & W. H. Bailey . . . . . . . .. . . . 807.617 Scraper and grader. wheeled. M. B. Eckerson .. . . .  807.530 cents. In ordering please state the number and date 
Boiler. See Locomotive bOiler. Grape crushing machine, J. B. Klumpp . . . . . . . . . . . .  807.470 Seaming sheet metal. machine for cross. O. W. of the patent desired. and remit to MUnn & Co . . 3tll 
Boller attachment. range. G. M. Anson . . . . . . . . . . . . 807.516 Gun. A. N. Eastman . . . . . . .. . . . . . . . . . . . . . . . . . . . . . • .. . 807.449 Burritt . . . . . . . . . . . . . . , . . . .  . . . . . . . . . . . . . . . . . . . .  807.521 Broadway. New York. We also furnlsb copies of patents 
BOlt, C. E. H art . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.545 Hanger. See Door hanger. Shafting hanger. Sooondar' .battery. A; S. Hlckl11y . . . . . . . . . . .. 807,461. 307,463 granted prior to 1866 ; but at Increased cost. as the 
Book, blank. Nagle & Chalifoux. . . . . . . . . . . . . . .  307.488 Hat box. J. Gauch . . . . . . . . . . . . . . . . . . . . . . . .  ; . ; . . . . . . . .  307.638 Secondary battery, Hlckley '" Hill . . . . . . . . . . . . . . . . . : 307,46% specificatIons. not being printed, mlist be copied by 
Boot or shoe uppers. clamp for covers of, O. Hatchway. self-closing. R. D. Thackston . . . . . . . . . . 807.688 Seed dril l tooth, J. B. Johnson etm . . . . . .. . . . . .. . . . . 307,658 hand. 

Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307,58jl R ay carrier. P. A. Myers . . . . . . . . . . . . . . . . . . , . ;  .. . . . . . .  8(1;.725 ' Sepding machine. force [eed. J; L. Riter . . . . . . . . . ,. J!07,495 Canadian Patents may now be ' obtalned by the 
Boot straps. machine for covering webbing for. G. ' Ray elevator. P. Werum. . . . . . . .  • . . . . . . . . . . .... . .  807.698 Sewing machine emb�oldery attachment. A. W. Inventors for any of the inventions named In the fore-

F. Newell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 807.8'1'4 Beater stand for colfee urns. etc • •  E. B. Manning. 307.666 I Johnson . . . . . . . . .'. ; . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . .  ; 307.657 1l0lnR hst. at a post of $40 each. 'For full Instruction-
Boring lI\achlne. G. A. Jackson . . . . . . .. . . . .. . .. . .. . . . . 307.550 Heating apparatus, S . . Smlth . . . . . . . . . . . . . , . . . . . . . . .  807,499 1 Shafting ha�er.' J. R. & W . E. �Basse�t, , , � . . ; . . . .  ; 1lW.422 j address MUnn /10 Co . •  861 Broadway, New York. Other 
Borln� lllachine. H. �I . Perry, . . . . . . . . . . . . . . . . . . . .. . .  807.680 Hinge, look. C. E. RoblDson . . . . . . . . . . . . . . . . . . . . . . . . 007.58S Shirt bosom protector, W. A. NIchols; . . . . ... .. . . . . .  307.676 foreign patents may also be obtained. 
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Inside I'nll"e. each Insertion - - _ "� cent« a Une. 
Unci, l'n:re, ench III .m·tlolI - _ _  51 . 0 0  n I Il1e. 

(About elll:ht words to a line. ) 
Engravings ma;y head adver tisement8 at the same rate per line, b1j . meaS'lIremei!t. as the letter .'{J1'e8s. Adver

ti8emfnts .TI!ust be received at publication Qlfice as early 
as T kursday morninq to apvear in "ext i88ue, 
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NORDENSKJOLD'S GREENLAND EX-
pedition of 18S3.-An IntereoUng resume of the results 
�r;��

e
�

b
Jr�:�?�n�?��;r�:�1�':!'':f�¥fog

i
gm:

n
c��;f:; 

traverse_d, and of the anima lS, ylants, and minerall1 that 
were found etc. Illustrate!! with " sketch map of tbe 
journey. Contained In S€JE�TIFIC A,"mICA N Snp-
7L KMENT. No. 4'J�. Prlce'iO cents. ')'0 be had th .. t Is 
Office and from all newsdealers. 

1tltufifi t jtutritatt. 
READER ! 
----------------------..... 

NOW IS YOUR 
OPPORTUNITY ! 

� THE BEST YOU EVER HAD ! � 

� lIJdE�IGli]\1 + lIG�IGijliW�I�!F. � 
. 44th YEAR. *1.50 A Year. 

• 100 (Jo)umns and 100 Engravings iu each issue. � , , 

. 
THE RECOGNIZED LEADING PERIODICAL OF ITS . .  

KIND IN THE WORLD. 

I 
FRET SAW OR BRACKET WOODS, 

. lJ n pa ra l l e l ed Offe r. tar' ft$4 PERIODlUALFOR$1.50. � IN CHOICE AND RARE. VARIETY, 
�L.A.1VED Et.E.A.DY FOEt. VaE. AL80 LATE8T' BOOKS OF DESIGNS. 

CEO. W. REA D & CO., 
Manufacturers Mabogany and other Cabinet Woods. 1�6 to �OO ) , I·; W I i"I  ST. , N. Y. 

ThIs is the only steam boiler ever devised In strict compliance with the demand. of r atural laws. It gives complete Immunity against 
p;r���rsn:h 1����It!tj�� a:�

e
':t�� posit on the bottom plates, attords safety with high pressure, and 

secures great economy. The In 
�;.n��1J��� :.rt�".!'�I'i,!O r':,��;r, 

st
t� plied, internally or externa,fy, fo 

new or old boilers. Licenses grant
ed on liberal terms to mannfac

.�,�, •• _ _  ,,'OUy for descri!'tlon. 
. .  N ONi�J'�!,JI�nEB������I;.ck(!Y. 

HOUSE · '  DRAIN AGE AND REFUSE. 

��st;"�;t�:nl
e
��

u
��:l, �:&ic��������s:.·;,g� on the .removal . of . excreta from houses. A va]uable 

paper. Contained In SCIENTIFIO AMF.HICAN SUPPLE
ME"T, Ni);"'� 1 . '  Pj1ce 10 cents. To . be hod at this otllce 
and fromsl l newsdealers. The same number contains a 
�����eS�i�i. ?�re�h:ui�a\"i�:;.tlon of priVY vaults. 

,1 00,000 Cyclopmdias Biven Away . f(T Every subscriber to the American Aln'icnlturiBt, � 
� 

OLI) , OR NEW, English or German, whose subscrlp. 
tlon for 11185 Is immediately forwarded us. together with 

" � , I 
. the price, $1.50 per year, and 15 cents extra for postage on ' 

Cyclopredla-maklng $1.65 In all-Will receive the American 
Agriculturist for all of 1885, and be presented with the 
American AlP"iculturist Family Cyclopredia, (just a· ' out) . "00 Paltes and over 1 .000 EDlI"ravinl[.. � 
Strongly bound In cloth, hlack and gold. . . . 

Vol. Bth, Tenth Censos, just Issued, saya, "The American 
. 

. Agriculturi8t Is especially worthy of mention, because of 
. " 

' I , 
. . . .  . 

. . 
the remarkable succesa that has attended the unique and untiring e1i'orts of Ita proprietors to Increa.e and extend Its Circulation, which at one time reached a point nndonbtedly 
hlgner than was ever before attained by a journal of It. 

•. ���'edf�fo����f�� afl�O 
d�������s ·��7eI�:ln��g�tJ7�';; � " . . . 

. �t�mW�a� t��������':,cJ:''fi''itt����io';i��! ����fall�u�! 
. .  

pu IIBhed by private IndivIduals. 

. ' 
Send three two-cent stamps, or six ceats, for maillng 70U, 

post'pald, a specimen copy of the American AgricultlWist, 
an elegant fortY'page Premium List, with 200 illustrations, 
and specimen pages of the Family Cyclopredla . . Oanvasser. 
tDant<'ld Ever1/Where. 

Address ORANOE JUDD CO. ,  DAVID W. JUD D ,  Pres't. 
'131 Broadway, New York (Jtty. 

SI1IPLE lIECHANICS. 
How to  Make and Mend ; ·  eilBy fr:mns a nd  plain cUrecUofl8 
for tWing·marlll 

, 2.000 C O M M O N  TH I N e S. 
A ctive bnslness men wanted t<J show samples and take orders. Write for description to FO RO,"" H O W A RD 

I "" H U I , lI t.It'.', �, l'al'k Place, N e w  York. 

I ELE(xrROL YTIC ESTIM A nONS AND 

RECENT PROGRESS IN AGRICUL-
· �eJ'�,:tton�heB�ut�g;,· �J��i'i,':i t�a{P&�

d
eYJc:..�y:[l� 

tural Science -'-A. paper by H. P. Armsby, glvlnl( an ac- meth�d r. capal>le o� extenslve employment for the 
count of Borne of the more recent discoveries that have quantitative e8ttm�tl(�n lind separatIon of chemical 
beeD made concerning ,the chemistry of plants and plant bodies. Cont�lned 1 0 .  SCIE"TIF 10  ,A.MERICAN SUPPLE· 
l'rowth. Asslmll_tiOD elements for the Ilrowth of MENT. No. 326. PrICe 1 0 cents. To be had at this 
E

ants. SHlca In plants. Sources of plant food. Con- office and from all newsdealers. 

WHAT SHA LL BE DONE WITH THE 

r.:'rid,:�u:r¥tl'o"�v%t}�:'·J���'���8k��f�r:gt��e�c"il: 
tion of the various systems of sewage disposal now fn 
use . Contaln�d in SmENTIFIC AMERICAN �U P P L E
M EN'!', No. 4��. \ 'rice 10 cents. To be hod at this otllce 
and from all newsdealers. 
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e
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IC
T::::�� ihY:�I1r�!�d'fr�� I FAULEY'8 REFEREN CE-DIREC'l'ORY OF TJlE 

all newsdealers. MACHINISTS 
IRON, STEEL, AND METAL WORKING TRADES 

OF THE UNI'l'ED STATES. 
A. C. FARLEY &' CO., Publ ishers,Phl iadelphla. 

F I N I S H E D  P U L L E Y S  
AT 4 CTS. PER POUND, 

TO CLOSE O U T  STOC K  ON H A N D. 
SEND FOR PRINTED"LI8T OF DIMENSIONS. 

SWEEPSTAKES, WIT H THE ELLIS ! THE JOHN T. NOtE MFG. {lO., BUFFA.LO, N. Y. 
Patent Journal Box. The best Planer and Matcher ever ' ____ ' _________________ .,--

�t IrJr���n�w'lJ�
e,

n�:t1,ll�'ir�' ::lf�r �2 �dk P APERS UPON INDUSTRIAL CHEM. iS5O: �elldlng, Arbor, andSead, extra, $20. �ash. Door, Istry.-8y Dr. Albert R. Leeds. Soap AnalllsiB.-What It and Blind llachlnery a'. specialty. Correspondenre so- Is necessary to determine in the analysis of 80ap. For-liClte.d. Rowley & Hermance, Williams pot. Pa. mer methods of analysis. A new scheme 
g
roposed . :�i�� �:g.!'c':,'i:'t��u�:J�lfn';.�:

c
�lt�: �':,� ';.y! t�e:�!!. 

PAT E N. T S I consecutive operations. Contained In SCIENTIFIC . . . , A MERICAN SUPPLI':ME"T, No. :n 4. Price 10 cents. To 
be hud at thi,. otllce and from all newsdealers • • 

ME8SRs. MUNN & CO . . ln connection with the pu b· 
lication of the �CIENTIl'IC AM"BIOAN, continne to ex- i 
amille Improvements, and to act as Solicitors of Patents ' 
for Inventors. 

In this l ine of bnsines8 they have bad thirty-ftght ,  
years' experience, and now have unequaled facUitie8 for 
the preparation of Patent Drawin�s, l:'pecillcations. aod 

ClRDS 20 Hidden Na.me 10 ota. 6 packs SOc •• vour name hidden by hand 

. 

holding ftowen on each. 60 New I •• rorted Emboued ChroJDo 16e 
th�':�������Dt:� �Oc��� �ta��: 

�'8!'!r.""!S·am-p�le-!B'!'o·o"k·."!!!nltl��:���:>it�rl��=t:a 
.. ith .."b order. ()APITOL CARD ()O., Hanfo .... Coma. 

'he' prosecution of Applications for Pat,ents in the .. C f f V I bl P Cnited states, Canada, and ;Foreign Cou�tries. Messrs. � New ala ogue 0 . � ua e apers 
Mnun & ( '0. also attend to the preparation of Caveats, 

contained In SCIENTJlI'IO AMERICAN SUPPLEMENT, sent Copyrights for Books. Lahels, Reissues, Assignments, tree of .luU"g. to any address. . .  . . 
and Reports on Infrin�ements of Patents. A ll bDSincsp I . ' . . M UNN '" CO . . l!6l Broadway, N. y: 
Intrusted to them ia done with special care lind prompt· T HE ELECTRIC 'LIGH'r IN THEATERS. 
ness, on very reasonable terms. ! -Descrlptlon ·of the 'arrangemellt adopted for lighting 

A pamphlet sent free of charge on application con. the theat�r connected with the recent International , ' Exhltltlon of Electricity at Munich ; with six ligures of 
mining full information a boot Patents and how to pro. ap

s
aratus and one en�vlng showing section of the 

cure them; directions concerning I,Rbels, Copyrights, ��t�g;WL'i�'\fJ;��o. �i��!n�l� �6��ra�I�0�Eh� 
Desiglls. ·Patimts, Appeals. Reissues, II!fringemenr.s, As· at this otllce an.d from all newsdealers. . 
lignments, . Rejected eases, Hints on the Sale of Pa-
tents. etC. ' We also send: (roe Q.' Char!/B. a Synopsi s  of Foreign 
Patent LaWSi showing the cost and metl\od of securing 
patents in al the prillcipal conuLries of the world. 

lII11NN & (JO'AJ���a� �V:wP;o��"" BRANCH OFJl'lCE.--<Jerner or F and 'lIb streets. WubIngIoD. D. C. 

For Sale or Lease, Handle Factory, 
;:Oa�e�a�I�,

a
r1arg�:.

r
d}.;"t;,�u�:,

d
erJT�J�n d:�t2 

railroads ; good facilities for material ; adapted for any 
klnd

l&�i
o
Wa'1 6, CHARLESTOWN, W. VA. 

SEBASTIAN, MAY " CO.'S. 
IMPROVED .eo 

Scrl'W Cutt ing Lathe, 
Designed for actual work ; no: 

toy. Lathes for wood or metal .. 
Drill Presses, Chucks, Drills. 
Dogs, and machinists' and ama
teurs' outtlts. Lathes on triaf. 

Catalogues mailed on appllca
cation. 

�iIIo;dl""9P"""ilIl' lS'} �,!c�,rll:;i, r.t�!� St." 

THE SEVERN TUNNEL. - DESCRIP

���I.:':d �ned '{V'i.'t�.�u�:lhg3��rc��:tr�':,trci�: �{;�:r. 
ties enc untered. Present progress of the work. Con
tained In S('H" T IFIC AMERICA N SUPPL�M�NT, No. 3�6. Price 10 cents. To be had at this office, and from all newsdealers. 
------------------------fill A A . G R I FFI NG I RON CO 

STEAM HEATING J\ppil,tiitv5 
S O L E  M A N U FACTUR E R S  

BUNDY &TEAM RADIATOR 750 COM M UNIPA W  A V£' .  
I JERSEY CI TY, N J 

See Illus. article In SCIENTIFIC AM1!lIlICAN Sept. 13. 1884. 

ELECTROLYTIC FIGURES. - A DE-
scription, with nine Illustrations, of the various curious 
crystalline ramilications obtained by ( 'ardanl through 
t�I'i,:!rC}�OI����,�;,,"F�g

lu
l
l
�'j�i{l!�

ra
����J �'����T, C*�: 

4!l6. Price 10 cents. To be had at this otllce and from 
all newsdealers. 

rEHFEC'J,' 
NEWSP APED. FILE 
The Koch Patent FIle, for prese"'T\rur newspapers, 

magazinel!. and pamphlets. h, .. been recently Improved 
and oe redueed. l',ul>sorlbers to the SCI1!lXTIFIC AM. 
E
R
I a

���!��W�C;:�flt���!��ft��$i:2� ��'t:: 
.. Of.fll}'fcr&Etu�rl?;, �ar

�lr.d'l��iC:; every one who wlS/leB to preserve tne paper. 
Address 

[NOVEMBER 22,  1 884. 

tf}l· 'FA� C9. 
CINCINNATI. O. 

snl � .qf�T$ 1 minD STJ.TC'C: 
;T • .A.. F.A Y" db C C>  • •  

(Ctnoinnatl, Ohio, U .  S. A,) 
Exclusive AI/ents aDd Importers for the United States, 
of the C E L E B R A T E D  
P E R IN  B A N D  SAW B LADE S , 
Warranted Mup .. rior to all others in qnal l ty. finloh, 
lI U i l Ol'lU i t y  of I t ' .III.e)'. and .Il'f 'uf"l"u l dnl�nb. IUy. 
One l�e ri ll :-On\1-' outwears I hl'ee ordinary saws. 

GOLD MINE!: WF SI HERI A. -INTEREST-
Ing account, by M. Martin. of an expeditIOn to Siberia 
for the exploration of the auriferous depOSits of that 
little known region. With two iI ustrattons. Con
tained ill · SCI ENTIFIC AMEI l IC'AN �UPPL��MF.NT. No. 
3�6. J 'rice 10 cents. To be had at tbis office and from 
all newsdealers. 

NEW BOOKS. 
Dynamo Electric Machinery 

A !IIanual for Students of Electrot�chD le8. 

By SILVANUS P. THOMPSON, B.A., D.Sc • 

.os pages, Svo, c'oth. Illustrated by 230 engravings. 
P" ice $5.00. 

List of Contents and CataloQ;ue of EI ectrlcal Books 
sent on application. 
E, & F. N, SPON, 35 MURRAY ST" NEW YORK. 

HOW TO COLOR L A NTERN TRANSPA

��go"�.-foi��:
b
J�J'p'!,PriH:,Yn T�Nli����� ll:!T�nM.':l�:.t 

rencles, and for painting them. Contained fn SCIF."TIFIO 
AMF;R ICA� 5tUPf'L IO:M I':NT, No. 4�3. Price 10 cents. 
To be had at this office and from all newsdealers. 1'he 
same Dumber contaIns an illustrated paper on 1m .. 
provements ln Photo-block Printlug.-Another valuable 
paper on the Preparation on Lantern 'l'ransparencle8 is 
oontained In SUPl'''''ENT, No. 4�4. 

_ " .. r . - � - ..... ___ -�� 

WESTON DYNAMO·ELECTR I C  MACHINE 
rIle undersigned, sole agents for the above machine 

for 
ELECTROPLATING AND ELECTROTYPING, 

refer to all the prinCipal Stove Manufaeturers, Nickel 
and Silver· Platers In the country. Over 1,500 now In use. 
Are also manufacturers of Pal'" l'iickel A )1o<l .. s, 
Nlck .. 1 �aIt8. Po lisbinlr Compositions of all kinds, 
and every variety of supplies for Nickel, �i1ver, and 
Gold Plating ; also, Bronze and Brass Solution.. CO'll
plete outfits for plating. Estimates and catalogues fur. 
ni,..h"." l1non ann1fcfltion . 

H A N S O N  VAN W I N K L E  & Co. 
S O L E  A G EN TS \'nVi1RK. \' J 

l'iew York Office, 9� and 94 Liberty St. 

THE CORINTH OANAL.-A DESCRIP-
tion of the project of Mr. B. Gerster, engineer In chief 
�:et�� .!fntV;����::J8 ii:':.nf�na���Plfs'h�N�n�at��� o� 
the Istlimus of Corinth. Former undertakings. Route 
selected by Mr. Gerster. Mode of excavating. Appara
tDS employed, lIIustl"ated with 6 engravings. Contain_ 
ed In 8CIF."TIFIC AMERICA N SP.Pl'LF.MENT, No. 4�3. 
Price 10 cents. To be had at thl .. 01llce and from all newsdealers. 
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IMPORTANT to I NVENTORS 
An International Inventions Exhibition, undertbe pa

tronRl!e of Her Majest
l. 

the Queen and the presidency 
?,ff:�.r.,<;'yf� ��ness t e Prince of Wale., wtll be beld 

The Exbibltlon wtll be openlld in May, 1885, and will 
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Engravlng�, and Drawings representing .Musical su� 
jects. wltbout any restriction as to date. 

Meaals In Gold. Silver, and Bronze. and Diplomas of 
Honor will be awarded on the recommendation of Jnries. 

No c�arge wi!. t..e made for space. 
n Is eXl'ected that 

A M E R I C A N  I N V E N T I O N S  
wtll take a prominent place In this 

UNIVI<J H SAL EXHIBITION, 
and for tbe convenience of Exhibitors from the United 
States the latest date for the recel'tlon of 

APPLICAT I O N S  F O R  S PACE 
has been extended from the 1st October to the 31st 
December, ISSt. 
S!��r,��Pi����:t�o':::J

Srnbvee��I�r::�bW,y::J'::�o�o���� 
All ne" essary information and Printed Forms will be 

supplied on application in person or by post (marked on 
the ontslde .. I 1. E.' ) to 

J. PIERREPONT EDWARDS, ESQUIRE, 
Her Britannic �lajesty's Consul, NEW YORK. 

HASWELL'S 
Engineers' 

Pocket-Book. 
NEW EDITION ,  

Enlarged and Entirely Rewritten. 
FROM NEW ELECTROTYPE PLATES, 

Mechanics' and Engineers' Pocket-Book of 'fables,Rules. 
and Formulas pertaining to Meohanlcs, MathematiCS, 
and Pbyslcs, InclUlling Area.s, Squares, Cubes, and 
Roots, &c. , Logarithms, Steam and the Rteam-EllIIine, 
Naval Architecture, Masonry, Steam Vesseli!, Mi1ls, 
&c. ; Limes, Mortars, Cements, &c. ; Orthograpby of 
Technical Words and Terms, &c., &c. Forty-fifth Edi
tion, Revised and Enlarged. By CHAIILES H. HAS
WELL, Civil, Marine, and Meohanical Engineer, Mem
ber of American Sooiety of Civil Engineers, Engineers' 
Club of Philadelphia, N. Y. Academy of SCiences, Insti

REID'S LIGHTNING  BRAC E ?fJ=r2�edfor 

N ICKEL PLATED, WITH TWO 52 75 
B I TS, ROSEWOOD T R I M M I NGS, • 1636 

��� 14 CIsf!i3French Dolls 
W I T H  A N  E L ECANT W A R D ROB E OF 3 2  P I E CES. 

Consist" Reception, Evening and Morning Dresses,Bon-
CHR ISTMAS nets Cloa.ks, Hats� �!'" SatCh��I Sun Um-

J S breI t"-,,,,,uor if.."ry Suits, 
COM INO. D ru  g PJaoe S �=i:c OrB, an are love);,: 

��d���,?." 6��i1�ti��f. � T�g'&��IWo&s���s�� 
with Pretty Faces and Life·like Beautiful Features, and their 
Wardrobe is so extensive that it tak� hours un .. dress them in the.r Different Suits:.. · Every ery 
Mother that has seen them go in ecstaci s over ren 
�gg���r:n1f��:�=�:.t�; a set �¥:. 
sends immediately for more. A L Lit-
tle Boy and Girl played for five long these 
French Dolls, and they felt very that 
�':���hs!"g:.:!��;ttti�J'�u:'�� ��

t
�:; �oul!f"= 

double the prIce asked for them. Sample let consisting of three 
their wardrohe of 32 pieces. by mati for 14 cents, 2 sets, 6 dolls, 64 pieces, for 22c.J 12 sets for $ 1 ,  you get *1.80; 25 sets for $2, you get $3.75 

for them; 50 sets for $3.85, you 
�

t $7.60; 100 sets $6 by express, youget$15. 
!�� �gK'a �!ek. �;��� ::!� �r'��e ��

r
lw:��k

i 
!�°:3f8�d\;:r

u
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Method and Full Directions bow yon can make moretban t100 a. month OU' 
of these dolls. You have not one day to lose, 888ach days' de1ay is dollars 
lost to you. If you have not the money now cu t this out, as tt wUl not �peaT 1lr-a1n before Christmas, and is an opportunity too-valuable to lose. 

t.'l.':!"A�'::r.: United States 00. , Hartford, Oonn. 
A P R ES E N T  

to he worth any thing must give pleas.. 
ure to the one who receives it ;  noth .. 
�Ft?v��a�:hf�v:o

a
���h �s : �!:!!� Shot Gun or Rifle. We GUARANTEE 

all our good!1, and our price" B,re bottom. Send ;your address 
on postal card for our large 10e" 
���l�8ui�1:�l }{v�r�thi�ri�int1:e 

Gun line, Wat�:le8, Cutlery, etc. J .  A. Bos. & Co., 
Successors to G. W. Turner & Ross. IS and 11 Dock Square, 
Boston, Mass. aar Plecue mention chis paper. 

Remington Standard Type·Writer 

FREE CHRISTMAS PACKAGE. 
To Introduce 0111 �8 and 

secure futul'e trade, we will send 
you fJ'e6 of charge; if YOll wUl 
send 2Oc. in stamps forl!'ostage, 
�i�;; *::�a�bC::d8� f�:i 5 
Birthday Card, a. beautlful eill 
bound 80ral AutogTaph Altium 
illustrated 1Vith birds, dowers, 
ferns, A:c., a bandaome Photo
grapbiC Porb'ai�ol all the PYes
idents of the United Statel �- . --". --"----. - DeatI

re 
arranjred fn an album. rJ3r:�acj:i�� B1UB6o(!� o� cB.: C�NOTERBRl:o��atJN� 
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:& XaA.ST. 
IRON REVOLVERS, PERFECTLY BALANCEb, 

Has Fewer Parts than any other BloweI'. 
P. H .  &, F. M .  R O OTS, Manufacturers. 

OON NERSVILLE, I N D. 
S. S. TOWNSEND, Gen. Agt.,2200rtland St., 9Dey St.. 
COOKE & CO., Selllnq Agts., 22 Cortland Street, 
JAB. BEGGS .. CO., I:!ellinll' Agte. 9 Dey Btl'eet, 

NE� YO��_ 
SEND FOR PRICED CATALOGUE. 

REARING OYSTERS. -A VALUABLE 
and Interestinl! paper by Jobn A Ryder, describing tbe 
author's experlmpnts in rearing oysters on a large scale 
��':l :u'i\\�;!��� f��}���

d
o!�t�; Jy°;l�;'':,� �he 

n
g;::e�� 

enemies. pal&sites and commensals, etc. c..;ontained. 
in SCIENTIF IC AM�HICAN 8 1 '  Pl'Lli:M II:NT. No. 4��. Price 
10 cents. 1'0 be had at this office and fro>m all news
dealers. 

Nervous Deb·.I·lty Qu'ck permanent cure. Book tree. 
(flvlale A.gencyJl60lI'ult.on st., N. Y. 

O P I U M& 
WHISKY HABITS 

cnred with Donble Chloride of Gold. We 
cha.llen�e investiga.
tion. 10,000 Cures. 
Books tree. The LESLIE E. KEELEY CO. 

DWIGHT, ILL. 

ELECTRO·MAGNETISM A S  A PRIME 
Mover.-An acconnt of the various attempts that·have been made to utilize electro· magnetic power as a plime lDover. �cb1Jlthess' machine. f:!alvator dal N82TO'S ap. 
1)s:::��rt;a�

o
e�;�e:.

pp
����STal(:r';!

d
:r:�:r��:���fc 

en.ine. ContaIned In SCIENTIFIC AMEI<lCA N SUPPI .E
MENT, No. 3il 9. Price 10 cents. To be had at this office 
and from all newsdealers. 

Is the paragon of 
writing-maohinee. 
.At the recent im
portant Exposi
tions at Louisville 
and Omaha. after 
t h e  o s t  tho

exhaus
uncom- EMPIRE OFBRAZIL. ONLY $ 1 .00 BY MAIL, �OSTPAlD. 

P R O P OSA LS fi F OR THE ILLUMINATION OF THE CITY 

�p�o�nis:ing trial� 
the 

OF RIO DE JANEIRO RY GAS. 
By order of the Imperial GovernmenUt is made pUbllo 

that 
�g

osals for the illumination of tile city of Rio de 
���5. alt��:l���{o�

e
��![:� fJ'e

to
B��ilra:ri'

f60���� KNOW lHYSE='1 r. 
. 

General in New York. Specifications and !leneral condi- � 
ti

W�.:,\\l::O��W6���b�
� rf.fJjr.tionat the same Places. A Great Medical Work on Manhood. J. G. do AMARAL VALENTE, 

Charge d'AJl'alres of Brazil. �!rS��:c���1��'I�:r:g3�:�%��r31�ls�:l��liVesh� 
tntlon of Naval Architects, England, &c. Pages xxx., 

P
HON OO R A PH V, OR PHONETIC SHORT_HAND !lOt. i2mo, Leather, P'iCketc�OOk Form, $4.00 Dllt �:j

a
AY�t�a�fo:.,oI�: :lgi��� ��t;r��' ��t,;R�� 

---W:-:-::-A-::--------=--.. "'··,-.:---
belr to. A book for everv man,young. middle�ed,.and T C H M A  K Il1:o I'( S. g��(ln!�

t (j�:�:!� P��b 
pt:em;:¥

t��r.,l�� f:v"'��� Before buying, see the Whitcomb Lathe .and tbe Web- fonnd bythe autho
.
r, Whw=e experience for 23 yean is ster Foot Whpel. made by tbe AMERICAN W A'I'Cn sucb ... �,JW'Ier fel l to Ibe lot. of any TOOL CO., Waltbam, Mas •• OATALOGUES FREE. physician. ·'Tbree .. hnn 1IIIIg08, bonnd in . beautiful 

I cannot find words to express my admiration of the 
skill and Industry displayed In producing tbe same. To 
you belongs the honor of having presented to the world 
a book oontainlng more positive information than was 
ever before published. 1 could with justice say more. 
-Extract from a Le·ter to the Author from Capt. J. 
ERICSSON, the Oele/irated En<]fnuer. 

It Is an extraordinary evidence of the value of a book 
that \t bas passed througb forty-five editious. This Is 
trne of �Ir. Charles H. Haswell's pocket volume, which 
is a wonderfully compacted mllSS of Information, tables, 
rules, and formulss on all matters pertaining to Me
chanics. MathelLaUcs, and PhySiCS, adapted to ·  the 
wants of en!llneers, builders, and all practical men.-N. 
Y. Observer. 

Tbere are few books better known to mechanlos and 
engineers than " Haswell 's Pocket-Book." To an such, 
in fact, the book is Indispensable. It is one of those 
books wbose sucoess has kept pace with It merits.-N. y, 
Berald. 

The most compact manual of mechanics, mathemat
iOs, and physiC" yet published-an invaluable pocket 
volnme for civil, marine, and mechanical englneers.
N. Y. Srar. 

Pullllshed lly JURPER & BROTHERS, New York. 

P"'Sent 1J1I mail, postage prepaid, to any part of the 
Uni.ed, States, on receipt of the price. 

NATHANIEL mWTHORNE AND HIS WIFE. 
A Biography. By Julian Hawthorne. With portraits 

newly engraved on steel. 2 vols. llimo. $5.00 
LEhUR E H O U R �  AMON H  T H E  GE lI S. 

By Augustns C. Hamlin. With lllustrati?DS. l2mo. $2.00. 
A HISTORY OF PRESIDENTUL ELECTIONS. 

By Edward Stanwood. l2mo. $L50. 
JIO ll ES A N D  A LL A BO U T  THEM. 

By E. C. Gardner. Profusely i11nstrated. . • $2.00. 
CLARK'S ( r. �I .) RUILDINQ SUPERINTENDF..NtE. 

1 VOl. Svo. With Plans, etc. '3.00. 
STERNBFRG'S (Geerge II., M.D.) PHOTO-MICRO

GIU.Pl:IS, 1:\ D  HOW 1'0 MAKE THEn, 

o�f.:'��a�:o�y f?rty:sev�n �hot�>I�Ta
.
phS

?
f �� iC�S"¥f.� 

SMIil for 01f'1' CatalogUe. 
J A M E S  R .  OSC O O D  &. co., BOSTO N .  

DR. KARL WEDL, PROFESSOR O F  
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A LOVELY CHRISTMAS GIFT. 

-�i��.��iI •• ljij.ijljjjiilil��.jii ••••••••••••••• il- F
rencb musItn, embossed covers. ful1 ,\!,� guaran-

teed to be a finer work in every sense--mecli
.Oi,

ClIil, IIter-
�'it'n��: for:'�:'r:t�aih:��n���tf:� �%�3e�1d�:�g 

A $25.00 WATCH FOR ONLY $5.27· • 
l���a'::':pI:��I:,"O��y s'in� ��w�

a
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Address Phonographic Imt.,tute, rinclnnati, Ohio; 

the "nthor by the National Medical A ssoclatlon, to the 
officers of which he refers. 

Address the Peabody :\l edical Institute, or Dr. W. lJ. 100,000 watches less than cost to make. fi:��'ii';u�t".;Jo�':.W":J��e����
e:eq�Y:lg:'s�tI

S
':;;,�he�� 

READ OUR OFFER: A CHANCE AND BARGAIN OF A LIFETIME. enee. Chronic and obstinate dlsgase. that han baffied 
What all newspapers must have to live :s subsCl'ib- ��������:NyO;�:tf!u��";!�������It.!t{ures

u
a�n�:-:t!: 

Twenty. ers. A large subscription list brings heavy advertising tlon from 9 A. M. to 6 P. M. Snndays from 11 A. M. to 
patrooage. This sale of advertisin!; space is wbatpays the pub· 1 P. M. Be SUl'e of the No. 4. 
lisher, NOT THE SUBSCRIPTIONS to hIS paper. We have adopted five tbe following honest and square plan to get 1011,000 new subscrib· 
ers. A contract is signed in which we have bound ourselves to 

FOR 

15.21  

take inside of 60 days 

100,000 AMERICAN LEVER WATCHES, 
The Watcb is a Key Winding Watch wtth the Celebrated 

Anchor Lever Movement� Expansion Balance, Fully Jeweled. 
They ar� made of the best material and in the vere best manner, 
80 as to msure 

o1�e
ti��:�g J-!�

t
\:ow�� �=i��r:: 

Gold. This metal has a sufficient amount of gold 
in the composition to give the watch a genuine 
gold appearance. Indeed, it cannot bc told from 
a Genume Gold Watch except by the best judges. 
���i�

e
a��

e!l.:;�r�tv'!y "l:�d'.o�"!:�';�� 
just tbe watcb for all who require a good stl'ong 
watch and an accurate timekeeper. For 
��:tchn�:��a;::eoN���B:�o

�ofd 
readily for $20 eacb, and traded foiborses, cattle, 
etc., so as to double this amount. 

CONDITIONS :  :�':" i�06�a!1� 
ful .,alel. for Ie .. ".au "0". Bea" 
aud profit by our "o .. I,·a"t. No ... "A 
a fair otTer .,a6 "fJer ... tufe before ! 

s:t!still'":"J:::�:;;:;':.tl:'lop�"�,��e
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pl'ess upon receipt of $5.21. [This is less than cost.] Eacb and every person who take. tbis watcb at 
�t;;�f.,11"i�:����:;d�e!'t�';
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thiR mURt be done.and upon receFvin. the ,va t c Ii 
most sign and retnrn tbe following fair contmct : 

In consideration ot the fact that the publisher of the Farm, Field and Stockman has sold me the Amerlean LeYer Hllut
lng Case Wateb for t:5.27, which watch I have received and find exal'tly as reprllJot'ented, therefore I promise in one 
year from date to send one dollar for the Farm, Field and Stockman, s&me being payment for the paper sent 
me during the entire past year. 
Dated at • • • • • • • • • • • • • • • • • • • • • • • •  , 1884,. Signed, • • • • . . • . • . . . . . . • . . . • . ..•••••••• . • . . . . . •  

NO MONEY REqUIRED ON THE PAPER TILL YOU I1AVE I1AD IT ONE YEAR. 
In ordering the watch yon must say In your letter tbat if it is as represented and after a thorough exam· 

ination of ten days the watch gives satisfaction yoa will fill ont, sign and retnrn a blank contract like the 
above, which is, sect with eacb watcb. . 

Oor loss youI' gain, and how we nre goipg to make anything out of .this traneaction. Someone 
asks, "How do you make up your lo ... ?" Simply tbis' way. We lose money at first,.but it will be good ad· 
vertising. Every person who gets a watch will be a subscriber. HHow do :vou know?" Why, a man that 
gets our watcb will stay witb us because be bas got dOUble what he �aid'for. Ontbls lot of 100,000 
watches we shall lose fifty thousand dollal'8, but tbis loss w,ll secure us 100,000 new subscribers 
to ouq,aper, wbicb will make onr subscription list over��O,OOO. Witb our present circulation of 150.000 
8tlbsorlbers, oor advertiSing patronage Is $40,000 a year, and we have 8 000 llues of spsoe per montb which, . 
with our increased list, will · lilak:e our receipts from this source alone .1�l)JOOO for the year. Deducting 
I""" on watcb, and current expenses. will leave us a profit of abont '30,000 for tbe year. Furthermore, 
�hl�� �� ���
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now how we propose to 1088 money to make money and give every person a 'b!n€fit and sell tbe watch le88 
than c08t to manufacture. We know this offer will demoralize the WPtch busiuess of this connT:t bnt it I. 

F8iI�1".l1j ��l! �th
l!o"r:! ::';"��h::iir':'d

d �()ttl\t°:a�Tora$��� !���lJ'� 
it and give tbem the benelt of our capital. In this way we benefit onr snbscribers and by so doing help our
selves as well. It i8 no idle boa8t t08UY that tltls watcn look8ils well a8 a hundred-dollarrepeater. Reader, 
there is an immense amount of satisfaction ill dis layinl': a beautiful watcb. Here is an opportunity for yon 
to show a watch as beautifn1.for $5.27 as_yOlll' ri oWS for,one hundred dollar •• 

TO SHOW THAT uUn: OFFER IS S we will send a copy of tbe paper "1ld the 
American Lever Watcl. by express. C. O. D., su examination, upon receipt of $1 .50 to guaran. 
tee charges both ways. The receiver aoceptinll' the watcb will bave to pay a balance Of $3.77 and express 
charges to bis place. Where $5.27 \!BSb i. sent m I!dvance we pay .. 11 charge. and guarantee safe delivery. This 
!!I,FOnt opportunity. Don't let it pass; if Y\lU do yon will regret it. The offer is open for sixty days from 

. date.·· If you want to make busband, brother Q:r friend a himdsome present, this is. your tjme. Send money 
by express, postoffice order, posta! note or registered letter. Will take .2-cent � Iltamps. Address 

, FARM, FIELD AND STOCKMAN , • ..,ant .Iook, 87 . ..  S9 D�rborn ,"., 'Ohloaco. IH. 

FORE IGN PATENTS. 
Their Cost Reduced. 

The expen&es attending the procurl\lg of patents In 
most foreign conntries having been considerably re
dnced, the ob.tacle of cost Is no longer in the way of • 
large proportion of onr Inventors patenting their inven
tions abroad , 

CA N 1\ J) A .-The cost of a patent In Canada Is even 
less tban th" cost of a United States patent, and the 
fornier inc1pdes the Provinces of Ontario, Quebec, �ew 
Brnnswtck, !T

O
Va Scotia, British Columbia, and Mani

toba. 
Tbe number of our patentees who avail themselves of 

the cheap and easy mothod now o1fered for obtaining 
patents In Canada Is very large, and Is steadily increas
Ing. 

ENea,", ND.-The new English law, whlcb went Into 
toroe on Jan. 1st. enables parties to secure patents in 
Great Britain nn very moderate terms. A British pa
tent includes England, Scotland, Wales, Ireland, and tbe 
l)hannel Islands. Great Britain is tbe acknowledged 
financial aud commercial center of tbe world, and her 
goods are sent to every quarter of the globe. A good 
invention is likely to realize as mnch for the patentee 
In England as his United States patent prodnces for 
him at h(''lIe. and the small cost now renders it possible 
for almost every patentee In this country to secure a pa
tent in Great Britain, where his rights are as well pro
teoted as in the United Hates. 

O'l'HEIt COIJN'I' IUES.-Patents are also obtained 
on very rea.sonable terms in France, Belginm, Germany 
Austria, Russia, Itaiy, Spoin (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, Brltisb India. 
Australia, and the other British Colonies 

An experience of THIRTY-EIGHT years has enabled 
the publishers of I'HE SCIENTIFIC A�fEHIOA.Y to establish 
competent and trnstworthy agencies in all the principal 
foreign conntries, and it bas always been tbeir aim to 
have the bnslness of their clients promptly and proper
ly done and their interests faithful1y guarded. 

A pampblet containing a synopsis of tbe patent laws 
. of all cOnnt rips, Including the cost for eacb, and othe 
i\l1ormatjon nseful to persons contemplating the pro· 
enring iff patents abroad, may be had on application to 
this office. 

MII N N  & ('0 .. Editors and Proprietors of THE SCI
ENTIFIC AMERICAN, cordially invite all persons desiring 
any Information re'atlvc to patents, or the registry of 
trade-markS. in this country or abroad. W call at their 
offic,es. OO1 BrOadway: . Examination of i�;'tions, con
sultation, ·  and advice free. Inquiries bY'nlktl promlJt17 
answeted. 

Address, MUNN &;; CO., 
. Publishers Rnd Patent So1101t01'll, 

861 Bnla4way, New York. 
lIraneh otIIee. C?r. 11' and 'Itb. 8treetII, ClpIIOIite Patea' OfIlce WashiDitOn. D. c. 

© 1884 SCIENTIFIC AMERICAN, INC
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Insiele I'li tle, each Inserti on _ _ • ".. ;) ... '�n U I  a line. lIn.cl' "nile, ene-h i lllite l'tioll - .. ..  81 .00 It line. 

(Abnut eight words to a line.' 
}mgravings may ' head advertisements at the same rate 

per liM, by measurerr.<nt, as the letter pres.. Adver
tisements must be reeeived at publicati(11/, office as early 
as Thursday mnrning to appear in next issue. 

STAR HACK SAW 1I 
1 1 1 1 11 1 1\111 I I  1 m  , li!llnll ll tlllmllllltnlttl 

This Saw Is very much harder than a file. and wlll cut Iron and steel almost as readily as wood. One saw will 
�� gr :���:e�:Af;t��r fg���{�':,�:lff��t:I'fe'i,"' tg;;e: as fast as a IIle and at one-tenth the cost. As It cuts everythinv, it will do most of the sawing required about a �'h,!sfr:���s %!���f Steel, polished and Nickel Plat-en. and wi I face the saw in four different directions. Frame and 12 Saws sent by mail on receipt of$I.50 Hardware dealers wlll furnish them at the same price. All genuine goods are marked wUh a Star, and bear our name. The greatest satisfactIOn guaranteed. 

MILLERS FALLS CO . ,  

Address JOHN A .  ROEBLING'S SONS Manufacturers, Trenton. N. J . , or 117 Llherty Street, 'New York . Wheels and Rope for conveying power long distances. Send for circular. 
Vall Dnzell'" Pat. LOO8C PulIey Oller 
H A S Highest Indorsements, Enviable Reputation, Sclentillc Pedigree. 

A two years' test by conservative manufacturers of national reputa .. tion has shown it to be the only per-

{:;;. �:.'t�,:r re��a��lelre�� for our U Catalogue Number 55." 
VAN DCZ�N & TIFT, Clnclnnatl, O 

F. Brown's Patent 
FRICTION 
CLUTCH. 

The " M O N I TO R . "  
A N E W  I . I FTI N G  A N D  NON. 

Best Boiler Feeder In the world .  Greatest Range yet obtained. Does not Break under Sndden Changes of Steam PreslSure. 
LlIfTI N (;:  INJEC'!'OR. 

A l lllu l"n l e l l t  

E J E CT O RS 
OR 

Water Elevators, For Conveying Water and LiqUId. 
I·aate.lt Oller .. � I .. nbrh·n.-or ... e',e. 

N A T H A N M AN U FACT U R I N C C O M PA N Y ,  s .... lO'· ""'.lolfU.· 9 2  &. 94 Li berty St. , New Yo rk. 

WITH ERBY. IWUU & RICHA RDSON . Manufacturers of Patent Wood Working �I achlnery of every description. Facilities unsurpassed. Shop formerly occupied by R. Ball & co., Worcester, Ma ••• Send for Catalogue. 

Blf.JOHIS' 
TAI-IElfaa LIQUID PAINTS 

R O O F I N C .  
Fire-proof' Building Felt. 

Steam PIPA and Roiler Covp rlng', steam Paek. 
iag, Mill  Boardl. Ga.kets. "'heathlngs, Fir.,pl oof uoatlngs, Cement, .te. 

DESCRIPTIVE PRIOE LIST AND SAlIlPLES FREE. 

H. · W. JOHNS M'F'G CO., 
117 M a i d e n  Lane, N ew York. 

170 N.  4th St,. Phila, 45 Franklin St .• Ohioago. 

Z N :Ii" <> :El. JIll: .A. 'F :.: <> N For U .. ers 41." �1 t>RI� "'unrp8. 
Van Duz��i>a!:;��n;r ��ea.m. PUf!P 
Requires I No Repairs o. Skih, I ReltI No Care or Attendance. 5 able. kind of liquid ; ever 

���e�� f�f:;,srJs:t pump guarmllde 

Ititufifi t �mtritau. 
BURNHAM'S SELF-ADJUSTING SWING CHECK VALVE. 

Users o f  Check VIt'" ·q. will please note the advantage these Valves possess 
over all others. The ' . -. {tortant claim is, that as the Jenkins; Disk 
",ears, the yoke> # �s arouud the seat moves a",ay Crom 
the seat In pr&' � . . . .the "'ear 01' the DISk. t b us causing a 
uniCorm ",ear . ,f::ot is- <1l . .lntU said Disk is comp etely worn out. . , .r  � ti. ":XJ.VS :S:R..e> S  • •  
'71 J o b n  SU'eco �. <1l �  •• Send for Prlce Llst "A." ' 9  Ki lby !!It • •  Boston, 

. "i � IS' .' TS : 
Rees, Shook & Co. ,Pittsburg Pa. Abr.... 4I:l 0 ,  � an, Loulsvile,Ky. Weir & Craig. Minneapolis Minn. Gibson & Clark,Cincinnatl, tihlo. Jail' h'::- � n, Detroit, M!ch. Pond Enllineering Co .. St. 1.0 'Iis, Mo. Chafer & Beeker,Cleveland.Ohlo. \I e �.. ..... 'go, III. Marinette Iron W ks. Co., Chl�'!I;o, III. Dunham. Carrigan & Co., Sr , J.:.... .;, English Brothers.Kansas City, Mo. 

J. Ji.::" 0;;;t' .o:tr M'f'g Co., Denver� Col �erl � 
SPEAKI NG  TELEPHOh LS .  

'l'ln: Ul lm U) ,I N  Iml.l. n:u:Pllo n :  t;O�"'A N 1',  
w. H. F'O I I BES, w. R. DRIVII:R, TH I(O. N. VA I L, President. Treasurer. Gen. Manager. 
Alexander Graham Hell ' s  patent of March 7, 1876, 

r:cr:gi�: �iigr��v:g::l'o�Oc:�i,;riei�{�������a��t:,t the voice of the speaker causes electric undUlations cOl'responding to the words spoken. and wbich articu ,a· tions produce �imi Jar articulate sounds at the receiver. The Commissioner of Patents and the U. S. Circuit f:ourt 
f�:��W�i�:%l��� t�a�:;?r.a��:e�����fn�� i�i�hc�ab�! 
j���ri�!n:�dh:��� n8ei�reaesc����t��nC�b�ar::d �:r6e�: 1.'his company also owns and controls all the other telephonic inventions of Bell, Edison, Berliner, Gray, Blake. Phelps, Watson. and others. jDescriptive catalogues forwarded on application.) Telephones for I 'rivate lJine, Club, and Social systems can be procured airectly or through the authorized agents of toe comoaoy. All telephones obtained except trom this company, or Its authorized licensees. are Infringement., and the makers. seHers. and users will be proceeded against Information furnished upon application. Address all communications to the 
A IU E It H : A  l'i ,n: , . "  " 'E " �:l' H O N K  (:OMPA N Y .  

9a il / i l l< sneet. 1I00lOII, lU ... 8 • . 

BIG Pi Y to sell ollr Rubber PrlOtlng Stamps. Samples 
_ free. TAYLOlt Buos. & Co. , Cleveland, Ohio 

IJOVE COURTSHIP and MARRIAGE. Wonderful secret .. revelation. and discoveries for married or 8�le. securln heaIth,weaIthandha piness 
a Tills DanU"Ome boo� of I". pages,mailedForonly 

10 ceuts by the Union Publishi"" Co., Newark. N. I. 
�OUTHWARKVOUND;ZY � MACHINECOM�AN'f. 

J 430 Washingron Ave Phtladelphla , ENGINEERS &MACH I  N ISTS 
BL OWING ENGINES AND HYDRA ULIC MACHINrRY 

b O O L E  M A K ERS OF TH E � N£ lvO�HPv\Ll[N �SOUTHWARKAuTOMATIC CUT OfF S1EAM f.NGI • 

A MAGIC LANTERNrUl1 ELECTRIC ENGINE 
MUSICAL BOX 
or STEAM ENGINE For particulars how to SECURE ONE an d  Mam motli Vatalo e of Ina ic Lanterns ond Or an 
eUes, an la�t siles, flso Wonderfnl :'/ovef!ie 

��r��i'!i, ¥:.R M1.hlb 'l,�ltT'E�N\iOWAt�� 

GASKILL'S STEAM PUMPS, 
AND 

GA�K n.I"S H I G H  DU'l' Y  PUMPING ENGINES. For public water supply. Manufactured by 
'I'HE HO 1.L Y IUFt;. (;0 •• Lockport, N. Y. 

Emerson's N ew� nook of S A W S 
fv":;y t��� 1'rvei�U:�;.�ti�YI�' ���bf�rf,; A 6�:O A 
�'ae:d::: ��s��:�r�gt�n anh�:f;:!�i��ur�� WEdition \v 
Or .lraightening and running all kinds of S A W  S ' Never failing of success. Now ready for_ ..: 'Send your full address to [�'REIll dist.ributlon. ' 
Emerson, !!IlIIitb & Co. (Ltd.). Beave.· Fulls,  pa' l 
KORTING UNIVERSAL 

INJECTOR 
FO R BOI LER FEEDI N G. 
Operated by one handZe. 

"1{{ WILL L I FT HOT WATER. 

ell"" POSITIVE ACTION GUARANTEED UNDER If.r ALL CONDITIONS. 
NO ADJUST M ENT FOR VARYI N G  ST EAM PR ESSURE. 

WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 

OFF I C ES A N D  W A R E ROOMS : 
Philada.,l2th & Thompson StS' 1 New York, 109 Liberty Boston. 61 Ollver St. Street. AUl{usta, Ga., 1026 Fenwick St. nenver, Col • •  438 Blake San FranCisco, Cal., � Califor- Street. . nla Street. Chl�ago, Ill • •  204 Lake St. 
C�rrJ':::� �u��:..t;,l'��!l!t�bfe� DN �r u:�r�:; stulf, but good, honest home comfort.s. Special discount to clergymen. Send stamp for catalogue to 

F. A. ISI N V J .A lIt ,  

For sale by I:JrA:st��l�:�':.��lt�!f,nDe�re��ty. N, Y. 

RUBBER BACK SQUARE PACKING. 
BEST IN' T H E  WORI.D. 

B represents A, the elastic creates but little 

For Packing the Piston Rods and Val ve Stems of Steam Engines and Pum ps. 

the packing whh'!t. when in use. Is in contact with the Piston Rod. keeps the part 13 against the rod with sufficient pressure to be steam-tight. and yet 
Tbis P"cking Is made Iengths of about 20 feet, and of all sizes from � to 2 Inches square. 

N E W  Y O R K  B E LT I N C  &. PAC K I N C  CO. , JOHN H. CHEF.VER. Treas. Nos. 1 3  &. 1 5  P A R K  R O W ,  Opp. ASTOR H O U S E ,  N E W  YORK. JOHN D. CHEEVER, Dep'y Treas. Branches : 308 CHESTNVT Sr., Philadelphia, Pa. 164 MADISON S:r., uhicago, Ill. 

Double Screw, Paral le l ,  Leg' Vises. 
Made and WARRANTED str<YnlJl!'l' tban any other Vise. by EAt, a,E A l'i V I L  WORKS onlY, '1'I'e II to I I , 1'0 .  J .  

FI R E D(D�I'('.v:T I l E A N D  C LAY RETORTS A L L  SHAPES.  
, _ l:,))L\"'4II\. :;: B O RGNER & O' BRIEN � 

2 3  !!.9 S T ,  A B O V E  R A C E .  P H I LA D E L P H I A  

T H E  PAY N E  A U TO M A T I C  E N e l N E  $.':. to $20 Pdedr day BSt home. R"CmP1pes worthd $5 free. GOflvfeUseml 0arne POwWaeterrfrtohIDansame aemnOgU"nnet U - A, ress TIN SON & 0.. ortIan .Maine. d 

�.A.T:mR.. 
Cities, Towns, and Manufactories 

Supplied by GREEN &; SHAW 
PATENT TIJBE AND GANG WELL SYSTEM. 

Wm, D. Andrews & Bro" 233 Broadway, N, Y. 
Infringers of above patents will be proseented. 

Holland Al{ellcy.-A Dutch firm, trading In technical manufactures with the Continent. are open to repre .. 
:;:� sl��:e��th:�,�e::A1c�1��!��.bw.r���r�r�e �f�i:h & Van Ditmar1s Gene .... 1 AdvertiSing Offices, Rotterdam. 

TrUI8 Hoop Drlvlag. 

BARREL, KEa, Hogshead, 
AND 

STA VE M H 'HINERY. Over 50 varieties manu_ factured by 
E .  &. B .  Hol mes, 

BUFFA LO, N. Y. 
.... Q) � o 

c... 
.... o 

a..... 

bO c 
'Q.. 

II E o :::s 
c... 

.... 
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E N G I N E S. 
Simple. SubMtantiaJ. Safe. Economical. 

One borse power wll\ pump 1,000 gallons of water 100 feet hlah per hour with 35 feet of gas. One-half horse power 
wfII pump 500 ,.alIo"s 100 feet high wltb 25 feet of gas. 
PO WER D ETERllII N E J)  BY A CTUA l. T EIST. 

Call and see tbem, or for circulars and prices address 
THE CO N TI N ENTAL GAS ENGINE CO., 

No. 231 B nOA D WAY NEW YORK. 

BOOKWUTER ENGINE. Compact. Substantial. EconomIcal. and eRslly managed : guaranteed to work well and give full power claimed. Engine and 1I0iler complete. including Gov· ernor. Pump, etc •• u the low 
Nri}:I'6'Jsll: POWER . . . . . . .  1240 00 'J.,i ,. . .  . . .. . .  280 00 6 '. . .  . . . . . .  855 UO 8J1i "  " . . . . . . .  «0 00 a::w- Put on car. at Springfield, O. JAMES LEFFlllL &: CO .. Springfield. Oblo, 
or 116 Lil)erty St., New York. 

made. and per cent more power than engines warranted. All sizes and styles, power. sen'i.�ow�cp l��c�ta�gu�(tJs, 
P. O. !lox I�O'. E .... ira. N. Y. 

LE PAGE'S LIQUID GLU E.  
U N E Q U A L L E D FOR C E M E NTINO wOOQ, GLASS, CHINA PAPER, LEATHERJ��' AWARuED C OLD ",.·I:DAL LONDON J/lM. V,Ssd by Mason &< Hamhn Organ &< i>iano Co •• Pu'lman 
Ca��·E�" �O�CGLOMJ�E��U; .A���UI�l� FVERVWHERE. Sample Tin Cans sent by Mail, 25c, 

� JIII: • .A.. :E3I: .A. :El.:El. rs. . 
I"rovldellee. 11. 1 .  ( I'urk 8t.). Slxminutee'walk Weat tromltation. 

OrlKlnn.l and Only Builder of I he 

H A R R IS - CO R L I SS E NC I N E , With Harris Pat. Improvements, from 10 to 1,000 H. P. 
Send for copy Engineer's a n d  Steam User's 

Manual. By ". W. Hili M.E. Price 8 1 .2G. 

[NOVEMBER 22, · 1884. 
Rider's New and Improved 

COMPRESSION 

Hot Air Pnmpin[ En[ine 
N ew a n d  Improved Deshrns. 

I N T E R C H A N O E A B L E  P L A N  
lIlANUlI'AOTURED BY 

D E LAMATER IRON WO RKS, c. H. DELAMATER & CO., Proprietors. 
No. 16 COll'l' LA N DT ST •• N KW YORK. N. Y. 

And 40 Dearborn Street, C h i cago, I I I .  

"L I N EN E' , ReVl'rslble f)Clllars I; f)nffiI. 
N������dtn':rgs'i�I'e�M'�;rlio � •• [II'!"'I�'''''.''''.'''' •• - �:''1r:::! s���J:eaO{o. :h:� .. from the FABRIC. l 'oU.h-

(7. 0 � ,  r!�O;��id��·J8
4iVt��: C�� Wronlit side. Ten for 25 

��ar���t�[e�. ?i :: �aFaf� 7ost�t·lsM�·'�o\\��d:!� pair cufls. any size. postpaid,for S I X eta. CirCU lars free. 
ltever�ible Vollnl' Vo • •  Factory. Cambridge, Mass. 

Clar k's 
N O I S E L E S S  

RUBBER WHEELS 
V E  F LOORS. 

S AV E  M O N EY. 
BEST IN THE WORLD. 

GEO. P. CLARK, 
(Box L.) W lnd.or Lock .. Ct· 

ACOLU M BIA B I CYCLES 
, 

Ne���tra!�(�Cp!��!�I:gne. givin!l; full description of tbese milchines. sent for stamp. 
'I' I I E  I 'O I ' �; Ill' F'G ('0., 

5!n WashlngtonSt., Boston, Mass. ---------------------
PIPE COVERING. 

Fireproof Non-conducting Coverings for Steam Pipes, BOi lers, and un hot surfaces. Made In sections three 
�r�e��n/ii I I:ro"J'rjO 

P';f��lillr. �,�.r"l,�:' .. ��:' �'.t "l'ialll

C H A L M E RS·S P r;: N C E  00. 
419-421 Ellrh th !!It., l'i ew York. 

OF THE 

J dttdifit �tutritau 
FOR l SS4. 

'l'he Dlost POll lilar Sdell l iUe  l'nllC!' I II the lfo1'lcl. 
Only 83.�O a Year. I Il c / ll c l hIIr P " M l alre. Wee'''y. 

:i� N l1 l11b" " 1!I It Y elll·. 

T h i s  w i dely circll l o . ed and splendid';" lIIustrated 
paper is published weekly livery number contains six .. teen pages of useful Information, ond a large number ot 
original engravings of new invontions and discoveries, representing Engineering Works, Steam .i\lachinery, 
New Inventions, Novelties in MechaniCS, Manufactures, 
Cbemistry. Eleotrlcity. Telegraphy. Photo�raphy, Architecture. Agriculture. Horticulture. Natnral Hlstory. etc. 

A II (: 1 1l 8"es of Ren del'" find In the 8CIE� 'rIlI'IO 
Al\lERIOAN a popular reswme of the best SCientific In_ formation ot the day ; and It Is the a.lm of the publishers to present it in an attractive form, avoid ing as much as 
pos81ble abstruse terms. To every intelligent mind, this journal alfords a constant supply of Instructive 
reading. It Is promotive of knowledge and progress In every community where it circulates. 
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