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SEABURY BREECH MECHANISM FOR RAPID 

AND OTHER GUNS. 

FIRING I United States Navy, turned his attention,  80me two mend itself to ordnan ce Illen consists in ch angi ng the 
locking de\'ice from the handle of the mechanislll to 
the rack which turns the block , thus reducin g the 
number of parts thron gh which the tendency to un
lock on discharge acts. The new device consists of a 
strong pawl pivoted on the rear face of the gun, which 
by gravi ty drops into a recess on top of the rack when 
i n  the locked posi tion. 

For the past few years foreign military n ations h ave 
been carryin g on exten$ive experiments with quick 
firing guns of various cal i bers, from one inch to s ix  
inches, and the i r  conclth,ions p0int to  the adoption of 
a gun havi ng a cali ber between four and five inches as 
the one giving the most satisfactory results. In this 
country we have pinned our fai th for the present, or 

Fig. I.-ORIGINAL DESIGN-REAR VIEW, MECHANISM 
CLOSED. 

perhaps restricted our orders would be the better ex
pression, at least as far as the naval branch of the ser
vice is concerlled, to the fou r  inch caliber as the extrem e  
size o f  rapid fire gnn,  a n d  several of that. class of 
weapon are now in course of construction,  and will  be 
completed before the expiration of the present year. 
Facil ity for !ow:\in g  is, of course, a prime requisite of 
the quick fire type of guns, and in order to contribute 
to th is resul t the projectil e and powder should be con
tained i n  one cartridge, and be as light as is consistent 
with the n ecessary ballisti c power. Metall ic  cartridges 
are used, and experiment has proved that the fixed am
munition cannot cOllvelliently be handled when the 
caliber exceeds four inches. The cartri d ge then be
comes so long and the weight so great that one man 
can no lon ger handle it with alacrit.y. The struggl e, 
therefore, at present seems to have centered itself about 
the breech of the fonr inch gun, and wi th a view 
toward in troducing mechan ism at once stron g', light, 
safe, and sim ple, Lieutenant Samuel Seabury , of the 

years sin ce, to the subj ect, with the resu lt as illustrated 
on these pages. 

Figs . 1 and 2 represent in perspective the closed and 
open positions of the breech mechan ism as originall y 
designed. Figs. 3, 4, 5, and 6 are sections, etc., of the 
m odified mechanislIl of  th e same type . Fig. 7 is rear 
view of mod ified type, having the handle  and w iper 
corn bin ed, and Fig .  8 shows the method of hand l i n g  by 
gearin g  the heavier cal ibers. S i mple an d  ingenious as 
the original design, Figs. 1 and 2, apppars in the modi
fied form, Fig. 7,  there is even greater simplicity, with 
a lessening of weigh t, increased strength, and a reduc
tion in the n umber of parts. The breech plug is on 
the slotted screw system, that has already stood for 
many years tlHl test of actual serv ice , and w hich is, 
mechanical ly considered, the best known m ethod for 
closing the breech of the g u n .  The points of resistance 
applied at three evenl y  d i vided parts of a circle, as in 
the slotted scre w, are m uch nearer mechanical perfec
tion than is attained by the side systems of closin g the 
breech ; besides w hich , the work of cutti ng the screw 
box is very much simpler. Greater len gth of bore is 
obtained for guns having th e same external length, and 
hence greater power for the same weight of metal. 

The feature of quick loading is also enhanced by 
the fact that it is not necessary to push the cartridge 
away forward to its seat before closing  the breech. As 
much as seven inches of the cartri dge can remain pro
truding from the seat, in th e  case of the four inch cali
ber, without interfering with the closing of the plug, 
which, upon bei n g  closed, shoves the cartridge forward 
to the firing position. The cartr idge case extractors, 
as original l y designed, consisted of a pair of Rpring
actuated hooks, as appearR in Fig. 2, w h ich , Oil closing 
the block, grasped the head of the cartridge, as is  usu
al ly  done in small arm Rystems. 

A great improvement over this method has been 
made by the adoption of the extractors, as show n in 

To operate the mechanisIll as il l ustrated . grasp the 
han dle, squeeze the movabl e plate in the han d le so 
as to release the catch to u nlock from the glln, and 
pul l  the breech plug around to th e posit ion indicated 

Fig. 3.-MODIFIED MECHANISM-REAR VIEW OF 

BREECH CLOSED, 

Figs. 3, 5, and 6. 'rhis extractor consists of a plate in Fig. 5, where it stan ds clear of the bore of the gun, 
sl iding longitudinally i n  a recess at the bottom of the ready for the insert ion of the cartridge. The various 
screw box, and hav i n g at its inner or forward end an operations of unlocking the block, A, wit.hdrawing it  
upturned plate, s o  formed a s  to ell: brace a portion of in to the tray , N ,  and swi nging the whole clear of th e 
the head of the cartrid ge, w hile  a lug near this up- bore, are performed in this one movement, and herein 
turned portion, Figs. 5 and 6, serves to engage a cone- l ies one of the strongest points of the Seabury system , 
sponding recess at t.he forward end of the breech block, and one in which it possesses great advantages over 
Figs. 4, 5, and 6. At the rear end of the extractor . the other metods i n use with the slotted screw, as they 
plate is a transverse slot engaging the upt. urned pin of req u ire two and three motions to accomplish the same 
the long arm of the extractor lever. The advantage of thing, sacrificing th ereby some of that greatest of es
this method l ies in the great power produced by the sentials in rapid firing systems, the element of time. 
unscrewing of the breech block to loosen the empty Duri ng the first 75° of the revolution of the handle, 
cartridge case in the bore, while the rapid rear ward the wi per, E, acts upon a projection on the slide bar, 
motion i m parted by th e  subsequpnt impingeme nt of D, F ig . 4, wh ich, through the pi n , M, pushes the rack, 
the mechan ism against the short arm of th is l ever F, to the left on its gu ide, th ereby turn i n g the ci�cular 
serves to eject the case effectively ,  as is done in the rack rigid ly  secu red to the block, A, through an arc of 
smal ler types of rapid fire guns. 60°, u n locking it from the thread s i n  the screw box of 

In the latest modifications of this mechanism the the gnn . As soon as this is done, the shoulder on the 
firing pin is made i n  one piece. and the coil spring w i per, E, comes in contact with the projection , H. on 
around the firi n g  pin, as shown in the i l lustrati ons, is the retractor, G, an d movement is im parted to it, 
replaced by a leaf sprin g  secured to the ret.ractor box. thereby pu llin g  the block to the rear into the tray, N, 
This renders u nnecessary having so l arge a hole dril led through the sl ipper guide acting i n the horizontal slot 
in the center of the block for the firin g  pin. cut in the retractor box, B, secured to the rear of the 

Another improvement which wi ll , no doubt, com- (Continued on page 328.) 

Fig.-2,-ORIGINAL DESIGN, BREECH OPEN, Fig,4.-HORIZONTAL SECTION OF MODIFIED MECHANISM ON AXIS OF GUN. 
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J ,lelltifit �.eri,aa. 
'PROFITS OJ' THE PARIS EXPOSITION. 

M. A. N eymarck has recently made an interesting 
cOlllmunication to the Ohambre Syndicate des Indus
t,·ies Diverses of France, on the subjACt of the proflts 
of the late exposition to Prance in general. These he 
considered frolll the most varied standpoints. A 
resume of his work is of special interest now. 

The gold reserve or balance in the Bank of France 
was enor lllom;ly increased. On October 25, 1888, it 
was 1,021,641,845 francs. A year later, as the exposition 
was on the point of closing, it had increased by 272,-
640,240 francs. It was calculated that Americans 
brought over and spent 350 millions of francs in gold. 
During the exposition one and a half million of for
eigners visited France; the greater part were distri
buted thus: Belgians, 225,400; English, 880,000; Ger
mans. 160,000; SwiMS, 52,000 ; Spaniards, 56,000; Halians, 
38,000; Russians, 7,000; Swedes and Norweg ians, 2,500; 
Greeks, Roumanians, and Turks, 5,000; Africa (prin
cipally Algerians), 12,000; North Americans, 90.000; 
South Americans, 25,000; Oceanica, Java, etc. , 3,000. 

The gold reserve of the Ba.nk of Fmnce was not the 
only gainer; the other banks of Paris showed an in
crease of 86 millions of francs. The receipts of the 
railroad companies were 66 millions of francs larger 
than for the corresponding period of the preceding 
year. The omnibus company running stages through 
the streets of Paris reports an increase of receipts over 
the same period of 1888 of four millions of francs. 
The cab company transported 29,097.112 people from 
January 1 to November I, 1889, instead of 12 millions in 
the same period of 1888. This brought an increase of 
revenue of 1.558,000 francs. Four free stages run by 
the Louvre stores ca.rried 1,i!20,000 passengers gratis. 
Spring vans were utilized, and as an example of their 
profits, it is said that the conductor of one of these 
vehicles acknowledged he had made 38 trips on the 
day of the closing, carrying eight people at one franc 
apiece each trip; giving as receipts for one day 264 
francs or about fifty dollars. There were about 800 of 
these vehicles in use. 

The tramways from May 6 to October 81 carried 
6.842,670 people, giving over a million and a half francs 
receipts. Sometimes they transported 10,000 people 
per hour from the Place de la Concorde to the Ma
chinery Hall. The cars running around the city car
ried 30.00J people a day more than in 1888. 

The octroi or internal revenue of the city of Paris 
felt the effects of this increase of visitors. For the first 
ten months of 1889 it showed an increase of 10.898,721 
francs over the estimates, and an excess of 9,946,5-51 
referred to the same period of 1888. The excess of wine 
drank in 1889 over that drank in 1888 was 8.162,227 
gallons; the excess of meat eaten was 8,278,871 lb. The 
total consumption of wine was 31,586,189 gallons; of 
meat, 94.680,630 lb. 

The theat.ers showed an excess over 1888 of 10,867,555 
francs receipts after payment of the d1'Oit des. pauv1·es 
(poor tax) of 2,045,398 francs in place of 958,643 francs in 
1888. 

The restaurants on the Champ de Mars (bouillons 
])uval) received six millions of francs, 1,640,000 wore 
than in 1888. A single restaurant toward the close of 
the exposition served 20,089 weals varying from less 
than a franc in cost (of which latter 267 were served) 
upward, only 95 exceeding five francs. The greatest 
nlImber cost between 2 and 3 francs each. 

The Eiffel tower, costing 7,514,095 francs, had a gross 
income from May 15 to November 5 of 6,459,584 francs. 

The exposition proper showed a profit of eight mil
lions of francs against a profit of 4,130.840 francs at 
the exposition of 1867, and a loss in 1878 of 31,704,890 
francs. 

Adding together the increase of the bank balance, of 
the receipts of railroads, of the revenue, etc., a total 
gain not far short of five hundred millions ot francs 
will appear To this must be added the strictly private 
receipts. Allowing one million and a half of foreign 
visitors spending an average of 500 francs each, and six 
millions from the provinces of France spending an 
average of about 100 francs each, 1250 millions appear 
as the private receipts, giving a total of 1750 millions of 
francs direct monetary gaiu, or about 350 millions of 
dollars. ... ,. 
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ful allies, assisting us in every posssible way. supply
ing us with arms, m'lDitions, soldiers, and ships of war. 
Among the practical fruits of this timely and most gen· 
erous assistance was the capture of Lord Cornwallis 
with 106 guns and 800 men , the veteran!! of the British 
arwy, at Yorktown, October 19, 1781. On this glorious 
occasion the,French were on hand with a fleet of 87 war 
vessels and 7,000 men, the Awerican forces under 
Washington numbering 9,000 men. This practically 
ended the war, and peace soon followed. The bless
ings which have ever since ensued to us may be attrI
buted in a high degree to the aid thus given us. We 
way never hope to repay these benefits, for they are 
priceless; the most we can do is to ask the accep.ance 
of some souvenir indicative of the obligations which as 
Americans we owe to th e people of France. 

In money alone the French expenditures on our be
half are estimated to ha.ve been between ten and twenty 
millions of dollars; say fifteen millioll!!-a sum which 
if put at interflst would probably by this time have 
amoun ted to over three thousand millions of dollars. 

Cowing now to the practical business of the pro
posed testimonial-the matter is in the hands of a com
mittee of eminent gentlemfln resident in different parts 
of the country, as follows: 

Chairman, William Seward Webb, cor. 44th and 
Vanderbilt Streets, New York City. 

Hon. Chauncey M. Depew, New York City. 
General W. S. Stryker, Trenton, N. J. 
General W. H. F. Lee, Burke's Station, Va. 
Governor S. B. Buckner, Frankfort, Ky. 
Mr. Goldsmith Bernard West, Jacksonville, Ala. 
Judge Lucius P. Deming, New Haven, Conn. 
Hon. Clifford Stanley Sims, No. 242 South 8d Street, 

Philadelphia. 
Mr. H. B. Ledyard, Detroit, Mich. 
Mr. Wm. O. McDowell, Newark, N. J. 
Mr. E. S. Barrett, Concord, Mass. ltev. Ch�rles Pinckney; Charleston, S. C. 
W. H. Brearley, Detroit Journal, Detroit, Mich. 
Treasurer, Mr. James Otis, No. 22 East 10th Street, 

New York City. 
The committee has suggested that individual sub

scriptions to the amount of $1 each be solicited by 
those who take interest in the matter, to be forward
ed, with the names of the subscribers, to the treasurer, 
as above. A large amount has already been received. 

We hope eVflry reader of the SCIENTIFIC AMERICAN 

will do his share in promoting this most noble and 
patriotic enterprise. Let each one open a subscription 
list in bis own family and extend it, as time permits, 
among his neighbors. Any further information may 
be had from members of the committee. 

We believe no definite decision has been reached as 
to the exact nature of the proposed testimonial. For 
ourt!elves, we wish it could take shape in something 
grand and useful, worthily representative and perma
nently commemorative of the gratitude of a great peo
ple toward the greatest of benefactors. 

We propose the erection in France, wherever the 
people of that country shall designate, of a building 
which in exterior form and dimensions shall be a copy 
of the Capitol at Washington, with its stately dome 
and statue of Liberty ; the building to be (-onstructed 
of materials and filled with objects from thtL' country, 
exemplifying within and without, in the most interest
ing manner, t.he richness and variety of our resources; 
the walls to be adorned with sculptures and paintings 
by the ablest masters, commemQrating the heroes 
and achievements of the French, both in the early his· 
tory and settlement of this continent as well as in the 
later period when they came to our aid in the war. In 
brief, we woulrl build, endow, and present to the 
French people a mu!!eum of America, great, complete, 
and substantial, a worthy and perpetual token of the 
sincere regard and grateful veneration with which tbe 
people of France are held in the hearts of the American 
people. 

The idea of an American testimonial to France ap
pears to have originated with Mr. W. H. Brearley, of 
the Detroit JOU1·nal, and he made the appointment of 
the chairman, Dr. Webb. 

...... 
Electric Weldlll&" of' Shell •• 

Modern Light and Heat says there is another electrical 
industry about to be established at West Lynn, Masl', 
for the manufltcture of welded shells. The Thomson 
Electric Welding Company is pressed beyond its capa
city in the demand for welding machines, which will 
be used extensively in the new enterprise. The gov
ernment has already given an order for 100,000 shells 
for the Hotchkiss gun and Shrapnel shells as soon as 
facilities for their manufacture, under the patent of 
Lieutenant Wood, U. S. N., are ready. By the new 
process the shells, instead of being made of cast iron 
and boxed as formerly, B.re made by welding the chilled 
point I1nd butt to a section of soft iron pipe, and, in 
the case of Shrapnel shells, the trouble of graduating 
the thickness with calipers, after boring and adjusting 
tbe delicately poised diapbragm between the powder 
and the bullets, is greatly diminished. 
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R ec e nt and Needed IlIlprovelllent •• 
The steam hammer has given such perfect results in 

the cushioning effects of  steam that a. substitute in the 
form of compressed air must be employed where other 
motive power than steam is used. 

There is quite a tendency among inventors and me
chanics to bring into use the driving effects  of hy
draulic power whenever a steam plant is to be called 
upon to operate the machinery, and the mill privilege, 
with its never-fai l ing steam, must be u tilized in com
pressing air, that the IlIachinery way have some of the 
expansive benefits that are to be found in the steam 
engine. 

The exhaust from a steam boiler should step right 
back into the boiler as readily as if  the engine was 
sim ply an exhaust inj ector, and the units of heat that 
pass up the smoke stack should be dispensed with at 
once by firing up the plant on the principle of the soda 
engine. It would seem quite easy to construct a boiler 
with the fire box in the same compartment with the 
steam room, and the fuel as well as the draught supply 
pumped i n  with the feed water, and allow the engines 
to make use of all the gasAs, as well as the mechanical 
un ison of heat and water known as steam. If fears 
are entertained for the air pump when the condenser 
is  in use, a h ighl y hydrogenous fuel should be used, 
which will leave the greater part of its own product of 
combustion the same as that obtained by evaporating 
the feed water. 

Where a battery of boilers are kept under fire, the 
engine must keep a set of  pumps at work, that the 
freight as well as the passenger elevator may be driven 
by h ydraulic power. Speaking of boilers, how an in
ventor must shake hi,. h ead when he examines the 
amount of waste found in a modern steam plant, and 
what a wonderful chance there is for an i mprovement! 
Will some inventor take notice? 

We shall expect before long to find in the list of 
patent improvements a substance or a compound 
ground up and sold in the form of corn cakes that 
will d isintegrate spontaneously, similar to sky rocket 
powder, which will only need to be thrown into a soda 
tank to supply an engine with driving power for ten 
hours. 

A novel ty in the manufacture of steam pipes consists 
in the fact that a core of some kind has been invented 
which may be thrnst through a mass of melted steel 
after it  has been poured into the mould. The utility 
of such a rlevice goes without saying. 

A machine has been devised that separates q uartz 
sand into different grades from 4 to 60 by sim ply al low
ing the sand to drop or rain down on to a revolving 
cyli nder. Eyery grain recei ves the same velocity when 
it  leaves the cylinder, and the simple resistance of the 
air effects the separation-so it is claimed.-Mining 

and Scientific Press. 

C o st and Productivenelils oC Labor. 

The U. S. Commissioner of Labor is preparing to 
transmit to Congress his first report on the cost of pro
duction. The commissioner has been engaged on the 
report for several months and has obtained some very 
interesting and valuable m aterial. The purpose is to 
ascertain al l  the elements that enter into the cost of 
production of a manufactured article, and Congress 
extended the inquiry to foreign countries, in order to 
obtain facts bearing upon the tariff question. The 
commissioner's report will embody data that have 
never been presented in any official report in any coun
try. It will undertake to give with precision not only 
the elements of  cost in the production of an article, 
but the efficiency of labor in different countries and in 
different lines of industry and the relations between 
efficiency, wages, and manner of living. The labor 
w ill be reduced to the hour basis, and it  will be possi
ble to determine, by an examination of the tables, the 
precise relation between the wages in the United States 
and European countries and the relation between the 
work performed in each country for those wage!>. The 
cost of  management, the cost of repairs, the interest 
on invested capital, will all be set forth with a fullness 
which will admit of the most searching comparisons. 
Where a product is  composed of  more than one mate
rial, each of the raw materials will be followed to its 
source, and the cost of producing it set forth. The 
report on iron and steel will be sent to Congress within 
a few weeks, and those on cotton and wool will follow 
soon after. The other reports upon which the commis
sioner is at work are on glass, linen, silk, and lumber. 
These facts will  be of use from a theoretical stand point 
and in tal'iff and industrial discussions.  They are so 
full and precise that they are likely to have a stil l f.ll'
ther use for the practical bnsiness man. By compa,'
ing the statelllents for different est.ablishments he can 
learn what others in his line of business are spending 
for the different elements that enter into their products, 
and can correct his own methods by the study of those 
of others. The hours of labor, the wages paid, the 
cost of raw material , the cost of subsidiary materials, 
the cost of management, will all be set forth and can be 
Rtwlied by the intelligent business man. -American 
Allalyst. 

Jritutifit �lttttitau. 
Party Walls. as though it had been made for another party. A thin 

A case which recently came up in Washington, ac- coating of tragacanth will  even up all irregularities, 
cording to the AmerieanArchitect and Building News, soothe the wounded sensibilities of the patient, and 
suggests a question in regard to party walls which is of I prevent the plate wounding the sensitive IlIembrane 
very great importance as a matter of construction, of the mouth. 
although it has, so far as we know, never been men- Tragacanth is a white gnm like arabic, but has spe
tioned in a court. It seems that the regulation in re- cial advantages for this use, as it swells when wet bv 
gard to party walls ill the Dh,trict of Col umbia was the fluids of the mouth, becomes sticky and of the cor;
com posed, or perhaps copied, from some regulations sistency of jelly, but dOAS not dis!rolve 01' wash out for 
existing in Philadelphia by no less a person than Pres i- hours. It should be kept in a salt or flour shaker with 
dent Washington, and his rule has been the law ever fine perforations in the top, and should be sprinkled 
since. U nder this, if  a person puts part of the founda- on the surface of the plate, shaking off all  the free 
tion of his wall on his neighbor's land, that neighbor powder after a moment. Having no odor and little 
is entitled to use the wall above ground as a party wall, taste, i t  is  in  no way objectionable. It m ight be put 
even though the wall above the foundation may be up in suitable perforated boxes and flavored with 
wholly on the land of the one first building. To arch i- wintergreen, or otherwise made more elegant, mysteri
tects, this view of the matter wi ll seem very reasonable, ous, and costly. If  the dentist is of the opinion that 
and it would certainly be of advantage to the art of time and use will improve the general adaptation of 
construction to go still farther, and to say that, at least the plate, a small box of tragacanth should be pre
in certain localities, every wall built within two feet of sen ted to the patient with directions for use when 
the boundary line between two adjacent properties there is a varying atmospheric pressure which rnay 
should be built with its center on the boundary line possibly affect the suction of the plate ! Its use wi l l  
and made a party wall. The reason for this i s ,  of  also obviate the  necessity for labored explanations as  to 
course, that no wall is properly built, the center of the cause of certain plates only resting on certai n pro
which does not stand over the center of its foundation ; minences of the maxillary and certain other tender 
and that, where two independent walls are built on places on the m ucous m embrane. It will  also be a 
adjoining properties, close to the boundary l ine, both relief to the patient, for the mental effort nece�sary to 
of them lllust, under the most favorable conditions, the intellectual digestion of these scientific disserta
stand on the extreme edge of their foundation�, at the tions, and to retain a credulous expression of counte
im minent risk of causing the footings to tilt, or "roll ,"  nance, is  often evidently as painful as the sharp edges 
producing settlements and cracks, and bringing about of the plate.-L. C. Bryan, Dental Cosmos. 

ultimately the destruction of the wall. - '.' -
In practice, however, the first corner al ways gets his Electricity a s  a ltIanuCactllred Article. 

footing stone a little over his neighbor's line, and, when At Harrisburg, Pa. , Judge Simonton handed dOWIl 
the latter builds, he is obliged to have either the first two opinions recently in the Commonwealth of Penll
footings cut off, endangering the old wall, or to set his sylvania cases against the Philadelphia E lectric Ligh t
own footings back, and build his wall overhanging ing Company and the Brush Electric Light COlllpany. 
them, at the great peril of his own construction. The of the same city. Both of these companies claim to be 
matter is particularly serious with pile foundations. In man ufacturing concerns, and, as such, exempt fro lll 
this case the first to build always drives a row of piies taxation under the recent act takin g  the tax off froltl 
tangent to the boundary line, and his  wall above manufacturing companies. The opinions discllss at 
ground rests vertically over this row of piles, the second great length the means by which electricity and elec
and third row of piles, driven parallel with the first, tric light are produced, and quote extensively from the 
helping to carry the load, but in an indefinite degree, testimony of Professor Henry Morton, President of the 
depending on the bonding of the footings and other Stevens Institute of Technology, whose testiltlony as 
ci rcumstances. When the second proprietor comes to an electrical expert was taken in these cases. 
build, however. and finds the first piles driven close to But Judge Simonton adheres to his  opinion, reached 
the line, he is  prevented from following a similar course in a similar case about a year ago, that prorlucing 
on his own side. Not only does the form of the pile- electric light is not a species of manufacture. He held 
driving machine render it impossible to get it  near that neither electricity nor electric light was a material 
enough to the existing wall to drive piles verticaiJy substance ; that there could be no manufacture unless 
within six or eight inches of the l ine, but it  is difficult some material substanlJe was produced. It is  expected 
and dangerous to drive even so near as this, and, in  that these cases will be argued in the Supreme Court 
pract.ice, the nearest ro w of new piles is  often driven a on appeal at its meeting in June. In these cases a 
foot or more back from the boundary line. When the great deal of evidence was taken to show the unequal 
remaining rows are driven,  the footing courses laid ,  and operation of the present tax laws upon different cor
the superstructure begun, the new wall, if it is built porations. The lack of uniformity, it was clai med, 
clORe to the line, as i t  usually is ,  stands over nothing, made the tax unconstitutional.  Judge Simonton, how
the nearest row of piles of the three which are sup- ever, sustains the constitutionality of the tax, except 
posed to support it  being some distance back from the as to the alllount involved on patent rights granted by 
line of the wall. It is marvelous that walls constructed the United States, which he holds are not subject to 
in this way, of which there are h undreds, stand at all, taxation. Upon this point the Attorney-General lllay 
and they would probably not do so, except the support possibly appeal. The ful! amount of the ComlIJolJ
which the second wall gets from leaning against the weal th's claim against the Philadelphia Electric Light
first; yet the only alternative is to drive the piles for ing Company is allowed, with interests and cost ; but  
the second wall obliquel y so as  to crowd them in  among in the case of the Brush Company the amonnt is  largely 
those intended for the first wall . This method, although reduced by the decision as to the in validity of the tax 
often followed, is, in most cases, even worse than the on patent right.s. -The Electrical Engineer. 
other, as it brings the new wall on an inclined sup- • '.' • 
port. The Nadrla Aqueduct. 

'rhe best course in all such cases, and the one which The great Nadria Aqueduct i n  India carries a canal 
should be required by law, is to arrange the p iles and 150 feet wide or thereabout across fifteen arches o f  
t h e  footings a s  if for a party wall, building t h e  wall 6 0  feet span. I n  an account  by t h e  correspondent of 
above ground on the party l ine or not, as circumstances Engineering, it is stated that the fou ndations, which 
may req uire. The last comer, in case he wishes to erect are on circular wells, al l go down some 55 feet below 
a heavy building on his side of tIle l ine, can drive ad- the bed of the river which the aqueduct crosses. The 
ditional piles, and, by the arrangement of the footings, fifteen archeI; are divided by abutment pie rs into 
utilize them, as well as those already there, to support groups of five spans each, the abutment piers have 
h is wall, which will thus rest nearly on the middle of each two rows of wells, and the single piers one row. 
the foundation, and be under conditions favorable for Thanks to the simple expedient of building the work 
stability. in a pit dug out of dry land through which the river 

_ '.' _ was subsequently diverted, the work of sinking the 268 
Securing IlDlIlediate Suction In Dentures. wells went on without interruption throughout the 

Some years ago, somewhere in  dental literature, I year. It is probable that no other well-sinking job 

came across a suggestion for securing immediate suc- has been so systematically worked out-and, indeed, in 

tion in a new dental plate or a newly repaired one. It the beds of active rivers there is no such chance of 

has been of so much use to me that I herewith submit careful administration; for as the river rises and falls, 

it, and advise i ts trial. The plate is moistened, and then the conditions to be dealt with change completely. 

simply sprinkled with fine powder of gum tragacanth. The aqueduct carries the Lower Ganges Canal across 

The plate is then pressed in place, and no matter how what is known locally as a nuddee, i. e., a watercourse 

good or bad a fit, it will hold firmly for a day u nder that draws its water supply from the plains of Hin

almost any use or abuse. The advantage of this will  dostan, and not like what are here known as the rivers 

be apparent to anyone ; for the first half hour or few proper from the mountains. The canal that goes over 

minutes after a plate is put in for the first time makes the top draws, in orrlinary years, a revenue froUl the 

or mars the reputation of the dentist, for the time land it  waters of som e £50,000 sterling a year, and a 
being, in the estimation of the inexperienced patient, work that secures that revenue at a cost of £300,000 
whose efforts to "suck up " a plate, if not immediatel y sterling has much need to be pushed on with the 

successful. are at once discontinued, the plate is taken utmost expedition. Fortunately, owing to favorable 

out, and the invariable remark is, "It don't fit. " rai nfall during the four  years that the aqueduct was 

A patient will bring a rickety, ill-fitting plate, and under reconstruction, the loss of revenue actual ly ex

after being without it the few hours necessary to repair perienced was but a tenth of the total. Had the case 

it, will insist that the plate fitted perfectly before it been the other way, the 10Rs of food crops in even one 

was confidingly submitted to our care, but now it feelt! year would have far overtopped the price of the work. 
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AN IMPROVED CAR COUPLING. 

The i l lustration shows a d e v i ce adapted for use with 
passenger as well as freigh t  cars, and which can also be 
ap plied in connection with the ordinary l i n k  and pin 
cou pling, the hook being locked i n  place to prevent its  
displacement when t h e  cars are coupled and p revent 
their accidental u n co n p l i n g. The in \'ention has been 
patented b y  M r. S i Illo n  J .  Freeman,  of B radford, Pa. 
'fhe draw bar is  p i vott!d t o  the under s i d e  of the car, a 
s pring holding it i n  norm al l o n g i t u d inal position, b u t  
allowin g  some s i d e wise m o v e w e n t .  'f h e  hook p i voted 
on the front end o f  the d r a w bar is al ways held i n  hori
zontal position u n less s w ung u p ward b y  the operator 
by the means ShO W ll ,  a n d  i s  adapted to engage a corre
spon d i n g  hook part o n  the coupler  of the o p posite car. 
In the hook end of the hook is a slot adapted to recei ve 

FREEMAN'S CAR COUPLING. 

the ordi nary cou pl i n g  l i n k, to be e ngaged by a verti
cally sl i d i n g  pin. O n  top of the d rawbar is pivoted a 
lock i n g  plate, exten d i n g  o v e r  t h e  p i voted end of the 
hook and a b u t t i n g  agai n s t  a l ug thereon ,  thus prevent
ing the hook frolll accidental l y  s w i n g i n g  u pward. A n  
eye o n  t h e  free e n d  o f  the lack i n g  plate i s  con n ected by 
a short chai n with the chai n for raising the coupling 
hook, whereby the locking plate i s  raised out of con
tact with the l u g  as the hook i s  s w u n g  u p w ard. To 
one side of  t h e  cou p l i n g  h o o k  i s  arranged a sl idin g hook 
h a v l ll g  o n  its  rear end a longi tudinally exte n d i n g  shaft, 
aro u n d  w h i ch i s  a coiled s p r ing, the projecting' ends of 
the sliding hooks yiel d i n g  as the cars come together in 
cou pling, and then being pressed forward by their 
spri ngs to surround the e n d s  of  the coupler hooks, and 
h old them i n  place against  acci d e n tal d i sengagement.  

.. � .  I "  
A.N IMPROVED PADLOCK. 

The illustration rep rese n t s  a n  i n e x p e n s i ve and novel 
form of lock and key which has been patented by M r. 
\Voodson Mosley,  of Toledo,  A rk . ,  t h e  sectional view 

sho w i n g  a trans
verse portion ex
posing i n te r i  0 I' 
parts with the key 
in position. A t  
t h e  r e a r  of the 
case are the usual 
paral lel ears, to 
w hich i s  pivoted 
the curved shac-

MOSLEY'S PADLOCK. 

J citutifit �mtricau. 
of wire for a key, a s  s u ch piece of wire adapted t o  take 
the form of the spiral would be l ikely to abut against 
the rear wall of the cavity, and thus be prevented from 
enteri n g  the rear section of the key pas�age, the key 
itsel f being mad e  of correct pitch and unyielding ma
terial. In a circular recess in the fro n t  face of the lock 
is a n  adj u stable sleeve, in which i s  a rotatable solid 
cylinder with a spiral key passage, there being on the 
outer end of the cyl inder grad uations, a sl ight devia
tion from a correct adj ustment of the cylinder and 
sleeve preventing the complete i n  trod uction of  the key. 
The sleeve and c y l i nder are also adapted for adj ustment 
revol u b l y  and longitudi nally, the grad uations o n  the 
exposed ends fu rnish i n g  llleans t herefor to canse the 
spiral passage in the cylinder to assu m e  a p roper re
lath'e position w i t h  regard to the similar key passage 
in the body of the lock for the i n trod uction of the 
key. 

TESTING CAS'!' IRoN. --In the case of those fo u nd ries 
which obtain thei r pig d i reetly from blast fu rnaces t h e  
testing of cast i r o n  i s  especially i m portant, as charcoal 
blast fu rnaces are very sensiti  ve to any accid ental 
change in the m ixture. The m etal, which is taken 
frolIl the fu rnace by means of a lad l e, the m atter 
float i n g  o n  the surface being relIloved,  is  poured i nto 
an open sand mould in the form of a cavi ty of about 
twenty cen timeters in d iameter and seven or eight 
centi meters in d e p th.  Iron which is rich in silicium 
and carbon becomes rap i d l y  coated o n  the surface with 
a d ull  g l o w i n g  cover of oxid e formations. These d ull  
formations also indicate an iron too rich i n  graphite. 
B right and long lasting formations dist inguish the 
i ron best adapted for casting p u rposes. I f  the iron in 
a little time becom es rap i d l y  bl istered, or if it  throws 
off hissing sparks, it i s  a proof that i t  is  poor i n  si l iciulIl 
and hard. A practiced eye w i l l  readily perceive the 
peculiarities in the nat u re of the iron by carefully ob
serving the formations. 

AN IMPROVED BLANKET HARNESS. 

T h e  il l ustrat ion represents an i m provement in 
blanket stays, whereby stabl e  blankets especially may 
be securely held in place, and the b l a nket worn with 
cOlll fort. The i n vention has been patented by Mr. 
John Gri m, of No. 323 Diamon d Street, Ph i ladelphia, 
Pa. A saddle i s  e m ployed consisti ng of a si ngle piece 
of  soft leather curved to fit the back of the ani m al near 
the crupper, and to the u pper face of the saddle are at
tached parallel bi l lets, one of  which is  made to form a 
loop adapted to be engaged by a tie strap secured to 
the i n ner face of the blanket. The billet ends of t w o  
back straps are also secured to the forward e n d  of  the 
blanket and made to lap over its o u tside. At each side 
of the saddle are hip straps of  a loop form, each h aving 
a sliding cross strap limited in its downward movement 
by s tops, the cross straps serving to regulate the width 
o f  the loo ps and con tacting with t h e  outer upper por
tion of the animals hips when the blanket is in position. 
Upon the i n ne r  face of the bow p ortion of  each hip 
strap, o r  tha t part adapted to lie i n  the crotch, is a pad 
to p revent chafing, an d there are connect i n g  straps 
secured to each hip strap at this portion,  forming a 
compensating attachment, whereby the animal w i l l  
n o t  be i n  t h e  least inco m llloded by t h e  harness w h e n  
walking, the hip straps automaticall y  adj usting thelIl 
s e l  ves to every movement. T h i s  h arness may b e  
quickly a n d  conveniently attached to o r  detached 
from any blanket.  

. �  . . . 

AN IMPROVED KNIFE GRINDING MACHINE . 

The accompanying ill ustration repres'mt� an auto
matical ly acting machine designed to rapidly and ac
c u rately grind straight-edge knives to a bevel edge. I t  
has been patented b y  M r .  \Villiam D. Graves, Jr. , o f  
Presque Isle, Me. A cylindrical shaft is held t o  rock 
and s l ide in suitable housings i n  front of  the grin dstone, 
and below the . shaft are grooves i n  the boxes for loosely 
s upporting It rack held in place longitudinally by the 
h u b  ends of  a k n i fe-supporting frame. A skeleton 
k n i fe-supporting frame is attached to the sh aft, near 
its ends, by set screws, and the boxes i ll the upright 
housings have their horizontal bores i n  alignment for 
the revol uble s u p port of  the driving shaft, upon which 
are mounted t w o  transverse rock arms, p erforated to 
fit and rock u po n  the sh aft, the rock arms carrying 

kle bolt enterin g  a socket ori fice at the fron t of the short j o u rn al shafts, on which are worm sleeves and 
case, the shackl e  end b e i n g  trans versely perforated pinions, t h e  worm threads on the sleeves being pitched 
to align with a l ongi t u d i n a l  channel in each half section i n opposite directions, a n d  arranged w i th such relation 
of the case. The rear of t h i s  channel i s  c urved d o w n - I to the teeth on t h e  rack bar that the worms may be 
ward l y  and w i d e n ed to provide for the movement of successively caused to en gage the rack teeth by a half 
the d o w n ward l y  curved i n ner end of the bolt, and is  revolution of  the rock arms o n  their support. I n  the 
con n ected w i th a recess in which slides the bolt head, upper part of each flange piece or lateral brace on the 
the rear end of w h ich is  c u pped to receive a spiral upri ght housings are open guide sl ots to receive a com
spring hold i n g  the bolt in l ocked adj u stment. The posite tappet bar and loosely support it to move eud
key consists of  a spirally formed w ire rod adapted for wise, this bar having on i t s  side shifting dogs, which, 
insertion i n  a correspon d i n g  passage i n  the lock body, in connection with movable abutment collars mounted 
and designed to ab u t  against a cupped end of the bolt on the body of the sliding rack bar, outside of the sup
head, forcin g  it back and releasing the shackle. Be- porti n g  boxes, are d esigned to l i m it t h e  longitu di nal 
tween the front end of the lock case and the holt head m ovement o f  the rack bar. The abutment collars are 
is a rectangular cavity d ividing the spiral passage into so adj u sted to the length of the knife to be ground that 
two divisions, to preven t the use of an ordinary piece the latter will be wade to traverse the stone or emery 

w h eel from one end to the other of the k n ife and grind 
it to a true bevel edge. Th ese collars are adj ustable 
in such lllanner that the reciprocal travel of the knife-

GRAVES' KNIFE GRINDING MACHINE. 

carrying frame may be shortened to suit k nives which 
do not require the full  longitudinal movement of the 
mach ine.  

. . , . 
A SLAG ESCAPE FOR TUYERES. 

A simple form of slag escape and alarm, for use in 
smelting furnaces, to keep the blast p i pe and tuyere 
open an d  g i ve an alarm when the slag rises above a 
normal level in the furnace, is sho w n  in the accompany
ing illustration,  and has been patented by Messrs. John 
C. Bansemer and E d w i n  L .  Davies. In the reduced 
end o f  the blast pipe, w here i t  passes i n to the furnace 
through the u sual w ater j acket, is  formed an opening 
leading to a down wardly extending pipe or nipple, on 
which is secured a flange. On this flange is hinged a 

BANSEMER &; DAVIES' SLAG ESCAPE FOR TUYERES. 

centrally apertured plate. a n d  between the flange and 
plate is placed a destructi ble cover, o f  muslin, canvas, 
paper, thin sheet metal, or other s u itable m aterial, 
such covering resi stin g  the force of  the blast and nor
mally closing the aperture. When the slag rises in the 
furnace sufficiently to flow into the end of the b last 
pipe, and drop into the opening, the tem porary cover 
of the aperture therein i s  quickl y  burned or melted 
a way, so that the slag flows out without settling in the 
pipe and clogging it  up, while the blast, following the 
slag, rushes through the opening, making noise enough 
to give an alarm. 

For further i nformation relative to this invention 
address Mr. Charles E. Beers, No. 262 South Second 
West S treet, Salt Lake City, Utah. 

GRIM'S BLANKET HARNESS. 
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A LESSON IN REPOUSSE. 

This art, as practiced by the silversmith and artist, 
is al most entirely dependent upon the manual dexte
rity of the operator. A kind of repousse is here sug
gested which depends more upon appliances than skill. 

$citutifi t �mtri tau. 
at these points, they may be run through with a V-tool. 
Dots are picked out with a small gouge or the point of 
a revolving drill . In all these caselS the metal is at
tached to the block and treated as shown in Fig. 1 .  

In Fig. 3 is  represented in side elevation and in sec-

Detecting L eal< s  in Vnderground Gas Pipes. 

A Ge rman paper th us d{'scri bes a method of detect
ing leaks i n  underground gas pipes : 

Test holes are sun k in th e  gro n n cl  along the l i nes of 
the gas mains, an d half inch w rought iron pipes about 

Fh 2.-BASKET PATTERN • 

II / ,  

•. / i 
I " !, I . ( 

Fig. I .-EMBOSSING THIN METAL. Fig. 3.-ROPE PATTERN. 

It is not, however, assumed that any set of devices can ' tion a die formed of a smail rope glued in a semlCl rcu
be made to serve i n  l i e u  of taste and j udgm ent . lar groove in a bar of hard wood. The embossing is  

To carry out this  method,  a piece of heavy cotton done in the manner before described . I n  th i s case a 
lace, or heayy openwork fabric, or a piece of a basket thick piece of soft ru bber is preferable to cork for 
m ay be glued to a block of hard wood to serve as a sort forcing the metal into the depression of the die. 
of die  for producing the impression in the metal. The .Either panels or continuous strips may be e mbossed 
fabric or basket work is  not only attached to the block in the manner d escr i bed, and these are to be used in 
by means of gl ue, but its finer interstices are filled with making frames, vases, and various ornamental obj ec ts. 
glue, so as to presen t  a surface resembling the original If  the metal is too thin  for a certain case, it may be 
fabric only in the most general way. When the glue strengthened by flowing soft solder over the back of 
is perfectly dry and hard , the die is  laid upon a solid the plate by means of a sol derin g iron . 
foundation,  and a p iece of very thin soft copper or The vase shown i n  Fig. 4 is formed of four embossed 
brass is secured to the block so as to cover the lace, as plates of copper, fastened to the back of four vertical 

Fig. 4.-VASE FORMED OF EMBOSSED PLATES. 

brass strips by solder, the w hole beiug secured to the 
bottom piece in the same man ner. The bottoIIl con 
sists o f  a disk of copper soldered in. The base is formed 
of a brass stovepipe collar soldered to the lower part of 
the body of the vase. The rim around the top consists 
of a strip embossed on the rope d ie. 

As to finish, any of the several well k n o w n  methods 
of oxidizing or lacquering may be employed. This va�e 
i s  especially adapted for containing a palm or 9ther 
large foliage plant.  The earth and roots may be placed 
directly in the vase, or they may be contained by a pot 
which is inclosed by the vase. 

It is obvious that vases of other forms and other em
bossed designs may be made on this p l an . 

Bass-reliefs may easil y  be made by a method which is  
a modification of the one described . Fig. 5 shows snch 
a relief, and Figs. 6 and 7 i l lustrate the tools required 
for making it .  

To the  wooden fram e, A, is fitted a board, B, upon 
which is drawn in outline the design which is  tv be 
produced in relief. T he board may be of pine or any 
close-grained, soft wood for lead work ; but for brass 
or copper, t h e  wood should be hard. To the fram e, A, 
is attach ed the plate of metal by means of screws. 

three feet long are inserted. In the u pper ends of 
these pipes small glass tubes are placed, each tube con
t aining a s l i p of  paper Ill oist ened w i t h  chloride of 
palladium.  The test papers turn black u u der the in
fl uence of i l l u m i n at i n g  gas, the rap i d i t y  and d istinct
n ess of  the reaction dependin g upon the stren gth of 
the palladiuIIl solut ion and u pon the vol u m e  of escap
ing gas. Under the most un favorable con dit ions,  how
ever, a n  exposure of t h e  test paper for a period of 
fifteen minutes i s  con sid ered long enough t o  s h o w  
w h e t h e r  or no gas is presen t . T h e  test holes sho u l d  be 
placed about six feet apart, an d shoul d  not reach be
low the l ine of gas p i pe. The Ill ain object  is to pene
trate the more or less compact surface material of the 

D 

]} 

]} 

Fig. 7.-WOODEN TOOLS FOR REPOUSSE. 

shown in Fig . 1. A piece of cork about one-q uarter The board, B, is removed from the frame. and the street, so that the gas in the groun d  h as a direct and 

inch thick and about t hree inches wide and six or eight portion of the design which is to form the most promi- convenient means of e�cape. In Illany of the streets  

inches lon g is l ai d over the metal,  and struck wi th a nent feature of the rel i e f  i s  s a w e d  out of the board, of Frank fort-on-the-lJIai n ,  es pecial l y t h ose having as

mallet, as shown. '1'he cork yields sufficiently to p ush when the latter is repl aced in the frame, and the  m etal phalt pave m e n t, one i n c h  p i pes lead throu gh the as

the Illetal down upon t h e  d ie ,  and cause i t  to take the is forced into the openi n g of the board by pressi n g u p- phalt and the underl y i n g  layer of beton, t h e i r  lower 

pattern of the lace or whatever i s  used i n  forming the on the surface of the l ead opposite the hole in the ends extending to within a short d i stance of the gas 

die. A piece of rather hard rubber packing will board , or by pounding it by IIIeans of the mallet , C, \ mains. These escape pi pes are fi lled with piecfls of 

answer this purpose equall y  as well as the cork. I shown in  F ig. 7. As soon as this feature i s  cO lllplete, sponge and are closed w i t h  cork stoppers . The pieces 

Designs lllay be cut from strong paper or pasteboard the next in order is  sawed out of the board, and the of sponge are rene w e d  from ti llle to ti m e. Th e pi pes 

and glued to the block, or a stenci l design may be , operation is repeated until all of the general features have been fo und to O V e'l"CO m 8 ,  to a con siderable extent, 
sawetl from hard wood. The l ines and scroll s  are dis- I are developed. The progress of the work can be ob- the annoyance of d i ggi n g  n p  t h e  s t reets for long 

continued in places, so as to cause the wood to hold ! served at any time by removing the board , B. stretches with t h e  v i e w  of locatin g  leaks i l l  t h e  main. 

together. If  it  i s  desired to render the lines continuous  The features may be corrected or modified by work- -Buston l'TanscTipt. 
ing frolll either side of the plate by means of the con

Fig, 5.-A BASS-RELIEF IN LEAD, COPPER, OR BRASS. 

vex mal l e t  and the wooden punches and chisels, D 
(Fig. 7). If a sup port is desired for any part while the 
work is  progressing, a stout bag filled w ith sand may 
b e  p l aced under the part. A few very small bags, say 1 
inch or B;,;: inches i n  d iameter, will  be fou n d  conven
ient. If  desired, the drapery or the background may be 
chased by means of hard wood or metal punches, bear
ing on their faces the desired figu res. 

The reli ef, if of lead, looks well with an antique fin
ish. This  may be secured by ru bbi n g  the prom i n ent  
portions of the rel ief with  fine e m e r y  cloth , t h e n  goin g  
over the e n ti re surface w ith a swab formed o f  a small 
roll of cotton cloth encircled by a coi l  of copper w i re, 
the s wab being dipped in di lute n itric acid before ap
plication to the relief. 

The copper is  dissolved and deposited upon the 
bright prominent portions, while a dark deposit i s  
made i n  the hollows, which when dry  has  a green I 
tinge. 

To give the work the appearance of antique i ron 
the surface may be blackened by the application of 
a solution of sulphuret of potassiulIl and the prominent 
portions may be semi-polished by briskly rubbing the 

entire surface with a piece of canvas or Brussels carpet. Fig . 6 .--FRAME AND FORM FOR MAKING BASS- RELIEF. 
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A nother Great Steamer. 

The N ormannia is the latest addition to the fleet of 
twin-screw steamers of the Hamburg-American Packet 
Company, and was built by the Fairfield Engineering 
and Shipbuilding Company (John E lder & Co.). at 
Govan, o n  the Clyde. She is 520 feet long, has a 
width of 60 feet and a depth of 40 feet, and is of 8, 500 
tons gross register or 10,000 tons displacement. In ap
pearance she is  similar to the other two fast boats of 
the Hamburg line, the Augusta Victoria and Colum
b i a, having a straight stem and round stern, three 
huge slllokestacl,s, and two pole masts. 

Internally the ship is divided by eleven transverse 
bulkheads, which are carried to the upper deck, and 
the twelve separate com partments thus created do not 
communicate with each other, except _on the main 
deck, wh ich is far above the water line. 

The machinery has 16,000 indicated horse power, 
there being two engines of 8, 000 horse power each, 
which are se parated by a longitudinal bulkhead. The 
engines are  constructed on the triple-expansion plan, 
and have cylinders of 106, 67 and 4Q inches diameter 
respectively, the piston stroke being 5?i feet. The 
boilers are also placed in separate compartments. The 
scre ws have a diameter of 18 feet and are of manganese 
bronze. 

The promenade deck is 400 feet long and h as 18 
magnificent staterooms, and also the ladies' saloon, 
music  room, and smoking room, fitted u p  in the most 
luxurious manner.  The main saloon is on the upper 
deck. This is a magnificent apartment 72 feet lon g ,  
decorated in sum ptuous style, t h e  most ornate and ar
tititic effects being gained by a combination of rare 
wood carvings and beautiful panel pictures by well 
known artists. 

The steamer accommodates 325 first class, 175 second 
cl ass, and 175 steerage passengers. Most of the state
rooms are on the main deck, a large number of them 
being furn ished in splendid style. There are besides 
su ites of rooms, w i t h  private bath and toilet rooms. 
The con veniences i n  the second cabin are also excel
lent and rival those of the first cabin on many other 
steamers. The steerage is unusually high, well lighted, 
and divided into ISmail rooms. There is no doubt that 
the Norman nia is one of the finest vessels ever floated. 

She recent ly  made the trip from Glasgow to the 
Elbe at the rate of 21 knots, or  24 ' 1 5  miles, per hour. 

. . . , . 
Gover n m e n t  'J'est ot· W oods. 

In compound col umns care s hould be exercised in 
selecting the sticks which are to form the column. 
Of course, i t  would be useless to place a poor with a 
strong stick, but it is best to place the good together 
and the inferior by themsel ves. To make the ef
fects of knots in the resistance of short posts to com
pression more apparent, some colu mns, after having 
been tested and their  resistance determined, were cut 
up and speci mens of shorter length taken and tested ; 
the difference in strength was very marked, as was to 
be expected. An oak column 168 inches long, which 
yielded at 4,953 pounds per square inch , showed in a 
specimen 52 inches long cut  therefrom 8 ,450 pounds pel' 
square inch,  and another 7, 794 pounds per square inch, 
w h ich then gave way at a knot. Another post 1 64 
inches long failed at 3,432 pounds per square inch, but 
a piece 32 inches long was cut from i t, which gave 6, 230 
l Jou nds per square inch.  A yellow pine post, 143 inches 
long, gave a resistance of 4. 663 pounds per square inch, 
but a specimen 32 inches Ion)! was taken from it  which 
had a resistance of 6, 230 pounds per square inch. Pieces 
of �maller size could doubtless have been cut from each 
of these which would have shown still greater strength, 
as they might have been obtained more free from im
perfections of all  kinds. Knots of even small size, firm 
and sound, exercise an injurious effect u pon timber. 
This was shown in a piece of spruce, from which t wo 
sam ples were cut, one having a uniform, straight grain, 
the other two smal l knots ; the strength of the former 
was 11 per cent greater than the latter. " When we 
come to determi ne the resi stance of specimens having 
k nots to forces of com pression at right angles to fibers 
of the wood, we fi n d  the resistance much i ncreased, 
and this increase should be taken into account when 
selections for this purpose are possibl e. The resistance 
of speci mens of a given wood, as com pared with others 
of its kind, is general ly ind icated by its specific gravity, 
but  this  does not al ways hold good. In yellow pines, 
some of those rich in turpenti ne. have a high specific 
gravity, and yet are not the strongest. The rapidity 
of gro w t h  will sometimes give indications of the 
strength. A rapi d  gro w t h  in oak is apt to be accom
panied by an increase of strength, w h i le the reverse is 
often true in yellow pine. "-Southern Lumberman. 

.. . . . .. 
A Mechanics' Fair. 

\Ve are informed that the prospects for a successful 
exh ib i t i on of the Massach usetts Charitable Mechanic 
A8sociation in Boston, which ope n s  Uctober 1, are very 
flattering. S pace is bei ng rapidly taken up by some of 
o u r  finest man ufacturing concerns and machinery 
b u i lders .  Those who desire to place their products be
fo re a Ne w England audience will find this a very fav
o l"a.ble opportunity. 

Jcitutifi c �tutrt ,.au. rMA Y 24. 1 890• 
The Kangaroo. our large Western cattle farmers would do well to try 

BY NICOLAS PIKE. them. It is surprising how little is generally known of 
The great island continent of Australia, from its first the value of kangaroo skins as an article of commerce. 

discovery, has been known as the home and headquar- Yet in Newark, N. J., 6, 000 skins are said to be re
tel'S of marsupial animals ;  creatures not alone interest- ceived every week from New Zealand and Australia for 
ing from their peculiarities of form and habits, but for the making of fine shoes and other articles. 
their high geological antiquity. They were among the Up to 1869 the animals were only ki lled for their 
earliest known mammals, coeval with the great igua- meat, and the skins cut up into shoestrings and leather 
nodon and other monsters, and were a prominent feature thongs, etc. An Englishman about this time discov
in A merica and Europe for ages. During the triassic, ered the valuable quality of the leather and brought 
jurassic, and great reptilian periods they were numer- some skins to this country. The tan ners fought shy 
ous, from the giant dipropon, as big as an elephan t, to of such hides, and he at last got rid of them to a book
the l ittle antechinu8, the smallest of known animals. binder for corners for ledgers and commercial books. 
Like so many other creatures whose race was run out, 'rhe valuable qual ities soon after this began to be re
so the marsupial mammals became almost extinct, leav- cognized , as the grain prevents its absorbing water, 
ing only as types our own opossum and the varied but then it was found very difficult to procure enough 
species of kangaroos in Australia and New Zealand, skins. Three years ago the establishment now work
principally the former. ing them in Newark sent  out agents to make arrange-

The two largest species are called by the natives the ments for a continuous supply. 
.. koorah " and " wallaby, " and they are the only large It was very soon found that kangaroo hunting was 
wild animals known there. These are being driven a d angerous busine� s. as when brought to bay it fights 
back by constant hunting, till they are becoming bravely for life and leaps like a flash on the hun ter, 
scarce in the eastern districts. There are said to be trying to tear open the chest with the terrible claws 
over twenty species of pouched animals in that coun- of the front feet. Seven or eight men go out together 
try, but it is  of the above mention ed I propose to and wear a strong protection on the chest. Then th� 
speak principally. heat on the plains where the greater species congre-

The hahits of the kangaroos resemble those of the gate, whose skins are most valued. is often 140° .  It is a 
sheep and deer. They are very shy, and have the profitable business all round, especial ly to the hunters 
senses of hearing and smell very acute. They are gre- if  they escape accidents, as they realize abou t  70 cents 
garious, and are seen in droves of 20 to 50, but are then a pound for the hides when sold at  the seaports by 
very difficult to approach. They are entirely terres- auction for shipping to America. The trade is at pres
trial, and when alarmed rise on their hind feet and ent in the hands of the Newark tannery, who suppl y 
look about them. When they discover danger, they all the European markets with the leather, even send
start off, leaping from fifteen to t wenty feet at a jump. ing the article back to Australia itself in another form. 
They are herbivorous, and durin� the warm, sultry Not only are the hides of such value, but it!! flesh 
hours of the day resort to cool, shady bush or forest, also. The hind quarters of a large buck often weigh 
where they sleep, sallying forth in the evening for over eighty pounds each, and the hams find a ready 
food.  sale. The tail and head are especial epicures' favorites. 

In ordinary weather, the large kangaroos (Macropiu8 The flesh is dark and gamey, and though perhaps not 
giganteus) are seen feeding in the daytime, the drove equal to that of our deer, steaks from young animals 
led by an old buck. T hey eat principally grass, are j uicy and tender and much sough t after. As we 
heather, and tender shrubs. The latter they browse on have every climate within our boundaries, it  is quite 
by standing erect on t heir hind feet. They are espe- certain we have all that is required for the kan garoo, 
cially fond of what is called kangaroo grass, but will and as they have not all the diseases sheep are heirs 
also eat barley, oats, or rye if they can get them. to, so much the more easy and profitable would be 

Their ordinary position is a crouching one, on ac- their rearing. As they have such decided grain-eat
count of the disproportionate size and length of the ing proclivities, we have another chance in our favor, 
hind and front legs. When they rise on the power- as every cereal grows in abundance with us . 
ful hind toes, they often stand over five feet high, Since writing the above, I see in the SCIENTIFIC 
and they use their forepaws as handily as a squirrel AMERICAN of April 26 there is a short notice of the 
does to convey food to the mouth. They can go a scarcity of the kangaroo in  Australia at the present 
long time without water and are often found miles day, and the rapid strides a great buffalo is making in 
away from any rivulet. the northern districts of the country. 

A doe has but one young at a birth, although she The former animal has been as ruthlessly slaugh
has three teats concealed III her pouch. About thirty- tered there as the latter has been here. Formerly, 
nine days after conception, the embryo, while stil l  of kangaroos were killed in sport (so called), and in later 
very small  size and the limbs only in a rudimentary years from their enormous consumption of grass. The 
condition, is transferred from the uterus to the marsu- latter fact, to an essentially sheep-producing country 
pial pouch, where it is attached by the mouth to one like Australia, where wool is their staple product, is of 
of the nipples, and there it remains till large enough course a great source or trouble to sheep farmers. 
to leave the portable nest in which its fretal growth The uncertain climate and frequent droughts render 
is accomplished. The feeble offspring continues to the preservation of extensive tracts of grass land of 
increase in size, from sustenance exclusively derived vital importance. Hence we can hardly blame those 
from the parent, for a period of eight months. After who kill the interlopers, that are each said to eat as 
this time its small head may be seen protruding from much grass as six sheep. 
the pouch and cropping t.he long grass at the same Now we possess conditions decidedly favorable to 
time as the mother. It  lives thus till it is able to run the rearing of large herds of kangaroos. We have 
alongside of her, but the instant t!he scents danger her vast ranges of grass land in many States still, and 
little one is quickly thrust back into the pouch for l ikely to be only sparsely populated, where they can 
safety. The natives call the young joeys, and they are roam at will. They are easi ly tamed and become ac
pretty little creatures, with their soft silvery fur, sharp customed to their keepers, so they can be trained to 
ears, and bright eyes. return B.t night for grain food. Just here our illimita-

The kangaroo can be easily  tamed, and though a ble grain crops will come in, and help to make kan
formidable animal to encounter in its wild state, garoo raising rem unerative where there is a d ifficulty 
when domesticated it is inoffensive and a very cleanly in realizing fair prices for cereals in  the ordinary way, 
one. Since 1865 considerable  attention has been given from freight expenses, etc. 
to its economic value as regards the use of its meat How we wonder over the marvelous changes that 
and skin. In 1874 an attempt was made to domesti- have taken place in the dissemination and then exter
cate some in E ngl and, but being kept cooped up in mination of  so many races of animals I Yet here even 
pens like those of a menagerie, it  totally failed.  The in our own day there is a chance that the great bisons, 
problem of their acclimatization has however at length so nearly. extinct in America, where they roamed in 
been solved, and experiments remarkably successful countless herds, should be flourishing in far-off Aus
have been made. tral ia. The.re is a likelihood that the descendants of 

At Tring Park, the residence of the late Baron de the giant marsupials, once as comUlon here as deer, 
Rothschil-i,  a number of kangaroos were brought from but that fled from us as the ages rolled away, may 
Australia and turned loose i nto the park and woods become denizens of the very p lains these far-off an
in hopes of breeding them. Unfortunately a male and cestors ranged over at will, but left no trace save a 
young one were poisoned from eating the pernicious few fossil bones t.o be unearthed in our own times. 
Portugal laurel. Fresh ones were imported, and the Now the curious animals will be side by side with 
greatest success has crowned the efforts to breed and the horse, sheep, and cow, instead of the ferocious rep
acclimatize i n  En�land. They have done so well that tiles their co-mates in those myriads of years ago. 
there are now in Tring Park twenty-eight or thirty .. , .. , • 
native kangaroos, inci llding the black and red species, A NUMBER of capitalists of Seattle and Minneapolis 
Bennett's wallaby, the black wallaby and the large contem plate the building of an immense flume or tun
Macropius or giant kangaroo. nel from Lake Washington to the shores of Seattle 

Now, as this curious and valuable animal hal!! been Harbor for the purpose of furnishing water power for 
so successfully bred in England, it is astonishing some manufacturing purposes. The level of Lake Washing
enterprising American has not already introduced it ton is nearly t wenty feet above that of the bay at high 
into the U ni ted States. There is no doubt that with tide, and the plan, as p roposed at present, gives eighteen 
the same care that has naturalized the ostrich, kan- feet of fall, which is sufficient for all purposes, as it is 
garoo farming would be eq ually profitable. It woul d proposed to put in a tunnel large enough to carry water 
pay t h e  �overnment to place a few pairs in the Yel- in sufficient quantities for the needs of tbe largest fac
lowstone Park, where tbey would be unmolested, and I toritls. 
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Science a u d  Hamadryads. ®o�re9ponbence. 

H o w  to Break Bo wlders. 

To the Editor of the Scientific American : 
In your i ssue of April  26 a corresponden t  

t o  break large bowlders. 

A New Helper I n  Photography- A cld-Sulpblte. 

We have now presented to us in a very conven ient 
form a very strong sol ution of acid-sulphite of sodiu m ,  
that in t h e  com pounding o f  developerR w i l l  prove ex
tremely useful. The material is i n  the form of a pale, 

asks how yellowish fluid, smel l i ng strongly of SUlph u ro u s  oxide 

Some ten years ago I su perintended the sinking of a 
large well  i n  which we got great quantities of very 
hard granite bowlders, varyin g  from 100 l b. to 1, 500 lb. 
i n  weight. The h eaviest sledge we had b rought to bear 
on them by a powerful man h ad l ittle or no effect on 
them, but we b roke them easi l y  b y  means of giant 
po wder without dril l i n g  holes i n to them. 

gas, with which i t  is sat urated, and contai n i n g  over 
fifty per cent of acid-s u l p h ite of sodi u Ul i n  sol u tion. 
That is to say, i t  contains half  its w eigh t of acid-sul
ph ite of sodium, whi le  ordinary sulphite of sod i u m  i n  
cry,�tal s  contai ns h a l f  i ts  weigh t of normal or  neut ral 
sul phite of sod i u m .  FroUl the nature of the two salts 
the acid-sulphite  solution contai n s  there fore t w ice the 
aUlount of the p reservi ng eleme n t ,  s u l phurous oxide, 
which the ordinary sulphite c rystals contai n .  T h i s  
would be t r u e  if  the ord i n ary s u l phite  crYE tals  w e re 
pu re, but  it iH next to i Ul [lossible to Ulake them so, for 
they us ual l y  con tain froIll four to six per cen t  of s u l
phate of sodium,  and two or thre e  per cent of carbon
ate o f  sodium.  The new acid-s u I  phite solution contai ns 
a li ttle SUl phate of sod i u m ,  but the excess of sulph u rous 
oxide gas with w h ich the  fluid is  chargdd comp�nsates 

The d ividing l ine, says the A merican Analyst, be
t ween vegetable and animal life is sometimes hard to 
distinguish, but the d i fference between average intelli
gence and scientific  know ledge is easily enough de
tected. An i l l ustration is offered i n  the fol lo w i n g  
sapient extract from a recent letter to the Bos t o n  
Transcript : 

We placed from one to eight sticks of Ys giant on a 
bow lder, according to the size, and put a shovelful  of 
moist earth o n  the powder, j ust t o  keep it i n  position,  
fired the charge, and never failed to break our bowl der.  
I f  the pieces were too large to hand le, and would not 
yield to the s ledge, we I'epeated the operation u ntil  
they were small enough. ALEX. BOWIE. 

Monero, N.  M. , April 30, 1890. 

======================- for this. 

" What are you goi ng to designate as the p o i l l t  
which distingu ishes animal froUl vege table ? Loco ll l I > 
tion has been suggested, b u t  that i s  n o  test .  Uerta i l l  
small seaweeds h ave power o f  locomot ion, while ,  on 
the other hand, the ani mal creat u re known as the 
ant's cow, frolll which that ingenious i n sect o b tains its 
supply of m i l k ,  cannot move a particle.  T h e  more 
deeply science d i ps into the su bject, the more i n e v i table 
does the conclusion become that l i fe in the  a n i m al and 
the plant  is p recise l y  the same thing, and that vege
tables possess i n  the fibers of their roots  t h e  same sort of 
inte l l igence that yourself and other h u m an b e i n gs h a v e  
i n  t h e i r  brains. How do these root fibers k n o w  pre
cisely w hich way to look for water ? Plant i n st i n ct,  
perhaps, you will  say. But  i n stinct i s  on l y  a v u l gar 
term for i n heri ted experience, w h ich in itse l f  impl ies  
consciousness. Oh,  yes, vegetables h ave m i n ds ; at 
all events, scientific l II e n  have pretty generally come t o  
t h a t  conclus ion . " 

Bric k s  CroIU Coke. 

The use of coke, coke d ust, o r  graphite  from gas re
torts in  the manufactu re of refractory br icks for lini n g  
iron fu rnaces seems l ike a contradiction of n at u re ; but 
it  appears from several COlll lll u n i cations to a recent 
meeting of the Society of German Iron Man u facturers 
that an ind ustry in the man ufacture of such bricks for 
i ronworks i s  actual l y  establi�hed, and i s  growi n g. 
Hith erto nothing has been fo und capable of with
standin g  the corrosive action of  blast furnace slag, 
which is alternately acid and basic, and carries away 
the lining of the h earths of  the fu rnaces as though it  
possessed no resistance, although, as a matter of fact, 
e verything is done to prevent this action. 

The best refractory materials, i f  placed i n  the way 
of a current of slag, wil l  com p letely melt away in an 
\lou r  or t wo. 'fhe observation that slag runs best i n  
flo channel of coke or coal ash t u rned attention t o  this 
material for l i n i ng furnaces ; and M r. F. B u rgess, of 
Gelsen kirchen, states that in  his first experiments, in  
1883, be tried a combination of coal,  coke d u st,  graph
ite, and clay, moulded i n  the form of bricks. U n fortu
nately,  in the process of burning these carbon b ricks, 
the carbon largely burnt out ; but even so, they gave 
satisfactory resu l ts .  The p rocess could not be patent
ed because it is on record that fnrnaces in the Hart z 
Mountains have b een lined with a similar com bination 
of coke, dust, and clay. 

It appears, also, from a paper b y  M. P u rcel, that in  
a certain district of France the hearths and bottoms of 
furnaces have for some years been lined w ith graphite 
brick. 

The raw material of these b ricks was gas retort 
graph ite ground and m ixed with tar and then calcined. 
Part of the tar is coked , and binds the graphite into 
hard and durab le bricks. Coke, poor in ash, t reated 
in the same way, yields good results. These bricks 
give satisfaction in furnaces w hich a re severely pushed . 
The cost is about £5 per ton in Germany. -Journal of 

(Jas Lighting. 
• • • • • 

Chemical Exbl bltlon at Manchester. 

A permanent chemical exhi bition has late l y  been 
inaugurated at Manchester, England, which already 
contains a large n umber of i nterest ing o bjects, and it  
is expected the collection will  constantl y grow i n  val ue 
and extent. Among the novelties is a show of ozoni zed 
products from the St. Helen's Ozone Works, Plaisto w. 
Amon g them is esparto pulp b leached by ozone. 
Where this agent is employed there is said to be abso
lutel y no " going back : "  in fact, an im perfectly 
bleached material will become whiter by standing, as 
though some residual ozone were slowly spending 
itself, and th ereby grad ual l y  bleaching the fibers. 
Ozonized water, suitable for killing m icrobes, and for 
sterilizing p urposes generally. Ozonized oil . This is 
available either for medical or man u facturing p urposes. 
Ozone ammon iated l ime, the peculiarity being that a 
considerable quantity of nitrogen is said tu be fixed i n  
combination w i t h  t h e  lime. Ozone oxid ized mangan, 
a high oxid e  of manganese, formed by the action of 
ozone on a lowe r oxide. A b leached solution of  sugar. 
Before treatment w ith ozone this liq uor was jet black. 
The bleaching may be performed either before or after 
boiling. It  is also applicable to dry s ugar of all grades. 

Seerecy and Silence. 

Aristotle, when asked the most difficult thing to exe
cute, replied : " To be secret and silent." 

It  has so happened, sometimes, that the secrets of 
great discoveries have been so carefully guarded that 
for a season the most curious eye has been defeated i n  
its  efforts to pry i n t o  the s h o p s  a n d  laboratories where 
the process of manu facture was executed. But seldom 
do manufacturers n owadays trust thei r secrets to t h e  
protection bolts a n d  locks g i v e  them. T h e y  h ave 
found out that the best protection is  a patent, which 
gives them a weapon with which to defend their inter

ests which secrecy fails to do. 

Such is the n e w  material placed in the  h ands of the 
photographer. Now a few wOl'ds as to  i ts usps. 

The first i m portant application of the n e w  fluid is i ll 
the fixi n g  bath . If to a q u art of fi x i n g  bath (l to 4) 
we add about 2 ou nces of the acid- sul phite solution,  
the bath is rende red acid,  b u t  no change takes place 
otherwise. In this bath a n y  negat i ves can be fixed, 
and with a rapid ity and clearuess that is  real ly  start
l i n g. Some of  the slow varieties of plates are remark
ably long i n  the ordinary bath be fore they are fixed 
n icely ; but in the new acid-s ulphite  aori h y p o  bath 
they fix i n  about one-fourth o f  the amount of time 01'
dinarly taken. And w hat is  ye t more pleasant to n ote, 
they are remarkably clean and free frolll stain. I n  fact, 
they look exactly like plates de veloped with ferrous 
oxalate after they come out of the n e w  bath, a l though 
they may be bad l y  stai ned before fixing. The new fix
ing bath is beyond question the best remedy for stained 
plates from organic developers. One thing Ul ust cer
tai n l y  be remembered at al l  t imes, the fixing' bath m ust 
be kept acid by the addition of  n e w  acid-s u l p h ite solu
tion from time to time, i n  order  to have it main tain its 
efficiency as a clearing bath. If  the proper care is  ex
ercised, the use of the alum cleari n g'  bath can be en
tirely omitted when the n e w  acid-s u l p h ite solution i s  
used ; t h u s  e l i minating a s t e p  i n  t h e  present negative 
process when clear, crist>, and q u ick n egat ives are de
sired. 

We m u st now say 80rnething about the application 
of the acid- s u l p h ite to the developer. With p y rogal lol  
the application i8 very sim ple ; to e very grain of pyro 
in solution add one drop of the acid- s u l p h ite solution 
as a preservative. Thu8, you may take-

Pyrogallol _ _ _ _ _ _ _ _ _ . _ _  . . . . . . .  _ . . .  _ _ _  . . . . .  _ _  . . . . . .  _ _ _  . 1 ounce. 

Acid-.ul phite _ _  . . . . . . _ _ _  . _ _  . . .  _ _  . . . . . _ _  . _  . . . . .  _ _ _  • 1 .. 
Water to make _ _ _ _ _ _  • _ _  . .  _ . . . _ . . _ . _  . _ _  • _ _ _  . .  _ _ _ _ _ _ _  lO ounce • .  

This 80lution contains fi ve and a half grains of p y l'O 
to the fluid d rachm and wi l l  keep a long t i me. 'fo de
velop : In one ounce of water use from one-half  to one 
fluid drach m of the above solution, with frolll one and a 
half to two fluid drachms of alkaline solution, made as 
follows : 

Sodium carbonate (cry.tal.) _ _ _ _ _  . . . .  _ _  . _ _ _  . _ _ _ . .  _ _ _ _ _ 5 ounces. 

Water to make _ _ _  . _ _ _  . _ _  . _ _  . .  _ _ _  . .  _ _  . _ _ _  . ,  _ .  _ _ _ _  . _ _ _ _  10 . .  

'rb e  Edlso ll Pbo nograpb In tbe Preservati o n  of tbe 
L a ng uages oC tbe ;\ me rican I n diaus. 

The present state of perfection of  the Ed ison phono
graph led me, w rites J. Walte r Few kes, in Nature, to 
attempt sume experiments with it on our  New E n gl a n d  
I ndians, a s  a means of preservi n g  languages w h ic h  are 
rapidly becom ing extinct. I accord ingl y m ade a visit  
to Calais,  Maine, and was a b l e, t h ro u g h  the k i n d n e�s 
of M rs. W. Wal lace B rown, to take u pon t h e  p h o n o
graph a col lection of records i I l u strat i u g  the lan gll a g p .  
folk-lore, songs, and count i n g-out r h ymes o f  t h e  
Passamaquoddy Indians. M y  experiments m e t  w i t h  
com plete s u ccess, a n d  I w as able  n o t  only t o  take the 
record8, b u t  also to take t h e lll so wel l  t h at the I n d i a n s  
t hemsel ves recogn ized the voices of other mem bers of 
the tribe who h ad spoken the day before. 

One of  the most i n terest i n g  record s w h i c h  was made 
was the son g of the snake dance,  s u n g  b y  Noel Jose p h s, 
who is recog n i zed by the Passam aq uoddies as t. h e  best 
acquainted of a l l  with this song " of old t i m e. " He i s  
always the leader  i n  the dance, and sang i t  in  t h e  same 
way as at its last celebration.  

I also took u pon the same wax cyl i nder on w h ich the 
im pressions are made his acco u n t  of the dance, incl u d
i n g  the i nvitation which p recedes the ceremony_ 

III addi tion to the song of the snake dance, I ob
tained on the phon ograph an interesti n g  • •  trade song," 
and a "  Mohawk Wa\' song " which i s  very o ld .  Se veral 
other songs were recorded. Many very i nteresting old 
fol k  tales were also taken. I n  some o f  these there oc
cur ancient songs with archaic wvl'ds, imitations of  the 
voices of animals, old and young.  An ordinary con
versation between two I ndians, and a co u nting-out 
rhyme are among the records made. 

I fo und the sched ules of  the U nited States B u reau 
of Ethnology of great val u e  in my w ork, and ado pted 
the method of  gi v i n g  Passamaqnoddy and Engl i � h  
words consecutively o n  t h e  cyl inders. 

The records were all n u m bered, and the announce-

I n  the case of eikonogen it works eq ual l y  as well  
WIth pyro. I n  this case the formula becomes : 

Eikonogen (finely powdered) _ _ _ _ _  . _ _ . .  _ _ . _ . _  _ 1 drachm. 

Acid-.nlphite _ _ _ _ _ _ _ _  . .  _ . . .  _ _ _ _ _ _ _ _ _ _ _ _  . _ _  • _ _ 1 . .  (fluid) . 

as ment of the subject made on each in English.  Some 
of the stories filled several cyl inders, but there was 
little difficulty in maki n g  the ch anges necessary to pass 
fro m one to the other, and the I n d ians, after some prac-

Water to make . _ .  _ _ _ _ _ . .  _ . . . .  _ . . .  _ _  . . .  _ _  . _ _ _  . 10 ounce •. 
Dissolve the eikonogen first, then add the acid sul

ph ite. This solution contai n s  three-q uarters o f  a grain 
of e i konogen to the fluid drachm, and keeps as well as 
the pyro m ixture above. In developi ng, i f  sod i u m  car
bonate is used, to e very o unce of the eiko nogen solu
tion add from one to two d rachms of the solution given 
above for pyro, and no water.  I f  carbonate of  potas
sium is preferred, use one to two drach ms of  the foll o w  
ing sol ution : 

Pota •• ium carbonate (dry) . _ .  _ _ _ _ _  . _ .  _ _  . _ _ _ _ .  _ . . . .  _ _  . 3 0unces_ 

Water to make . . . . _ _ _  . _ _ _ _ _ _ _ _  . _ .  _ _ _ _  . .  _ _ _  . .  _ _ _ _ _ _  . _ _  . 10 
In each case the negatives come u p  clear and f u l l  of  

detail, without any tendency to fogging_ JUdged by 
experience with the ordinary developers, these new mix
t u res with acid-sulphite work a l itt le  more q uickly ; 
and i f  the negatives are fixed in the acid-s ulphite fixing 
bath, the results leave nothing to be desired as t o  
quality. 

With hyd roq uinone we have not yet obtai ned any 
desirable results, the mixtures tried working much too 
tllowly to be of practical use. 

As the developers given above work more rapi d l y  
than those ordinari l y  em ployed, care m ust be taken i n  
regard t o  t h e  light used in t h e  dark room, t h a t  i t  i s  o f  
t h e  proper non-actinic q uality. It  i s  b e s t  to u s e  a s  lit
tle light as possible under any circu m stances, b u t. 
always enough to see what you are doing. 

We are sure that those who use the now aci d-sulphite 
of sodiu m  will fl n d  it  a great hel p to the p roduction of 
clean, stainless negatives, closely resembling those of 

wet p1l\ote days,-A.nthonY'$ Photo. Bulletin. 

tice, were ab l e  to " make good records " in the i n stru
ment.  T h i rty-six cyl inders were taken in a l l .  O n e  
apiece is  s ufficient f o r  most of  the  songs a n d  for m a n y  
of t h c  short stories. T h e  longest story taken w a s  a 
fol k-tale, which occu pies n i n e  cylinde rs, about . .  Po
d u m p " and " Pook-j in-Sq u i ss ,"  the " Black Cat a n d  
t h e  Toad Woman , "  w h ich h a s  n e v e r  b e e n  p u b l i shed. 
I n  a de tailed report of m y  work with the phonograpH 
i n p reserving the Passamaq uoddy lang uage, I hope t. 
give a translation of this interes t i n g  stOl·Y. 

• t • • • 
Flo atlll g BaUerles fot' Harbor Defense. 

The proposition of the Pneu matic Gun Company i s  
to util ize t h e  t w o  o l d  monitors, thl' Wyandotte and 
Nantucket, i n  demons trating the merits of the system. 
These mon itors are useless as tl,ey now stand ,  and are 
a dead expense to the govern ment . The gun carriage 
company's plan is to remove the t u rrets and ut ilize the 
weights saved by p utting i n  t h e  hold h igh power 8 and 
10 i nch guns mounted u pon pne umatic d isappear i n g  
carriages. T h e  guns a r e  to b e  loaded,  t rained, and 
si ghted below deck, and, u pon command, to be thrown 
above deck and fi red, the recoil sending t hem back i l l  
t h e  loading position .  The officers and crew are  n e v e r  
exposed to fi r e  of  the e n e m y ,  and t h e  guns b u t  f o r  a 
moment, when bei n g  fired. 

The disappearing �Y8tem of carri ages h as bee n adopt
ed b y  the Board of Ordnance and Forti fications, and 
the p lan of the (lom pan y i s  t o  make these mon itors 
moving fortt', w i t h  the same system of d isap peari ng 
carriages that has been adopted by the War Depart

Ulent for itt! fortifications. 
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Jtitutifi t �tutri tau. 
SEABURY BREECH MECHANISM FOR RAPID FIRING 

AND OTHER GUNS. 

( Continued j1"om first page. ) 

block with free t u rning movement. 'Vhen the block 
is brought u p  by the shoulders of the tray, it has trip
ped the catch from the hook on the gun, and the whole 
mechanism swings around on the pivot clear of the 
hore. Meantime, during the turning of  the �block to 
unlock, the firing pin h as been drawn or pushed back 
ngainst i ts spring by a cam secured against the 
inner face of the rear recess in the block (not shown 

difficulties that have heretofore prevented the intro
d uction of rapid-fire guns on the slotted screw princi
ple were met with in the comparative slowness of move
ment and the difficulty of providing a rel iable and effi
cient extractor. Both of these obj ections have been 
overcome in the Seabury system, as has already been 
explained, and loading can be accomplished as rapidly 
as the cartridges can be brought to the gun,  with the 
assurance that there will never be a doubt about the 
old cartridge case being removed upon the opening of 
the breech block. The advantages of this system are 
that all parts are easily made, and their number is com
paratively small. 

March 31 ,  1886, u nder the authority of the Niagara 
River Hydraulic 'funnel Power and Sewer Company, 
of Niagara Fal l s ; capital, $'<l,OOO,OOO ; president, Chas. 
B. Gaskil l ; treasurer, Francis R. Delano ; secretary, 
Alexander J. Porter ; attorneys, W. Caryl Ely, W. B. 
Rankin ; resident engineer, Al bert H. Porter. 

A contract has been signed between the Niagara 
Falls Power Company and the Cataract Construction 
Company, of New York, for the construction of the 
main and cross tunnels, raceways, etc. , the price being 
$3, 500,000. T his contract calls for the completion of 
the work by January 1 ,  1892. 

Fig. S.-GENERAL PLAN OF BREECH, SHOWING BLOCK 

WITHDRAWN AND SWUNG ASIDE. 

W hile the entire mechanism is simple in character, 
the mechanism is equally efficient for guns of larger 
caliber than those now embraced in the term rapid 
fire guns, since the reduction to one moUon in open
ing and closing the b r'eech block enables the simplest 
gearing for power to be employed. All parts are 
readily accessible for repair or cleaning. The parts 
are easi ly  uncoupled by simply removing the main 
pivot. This advantage becomes m ore a pparent in 
field use when i t  is desirable  to disable guns hurriedly 
before abandoning. As al!ainst side systems i t  permits 
the use of the strongest known breech closure, em body
ing simplicity of Illanufactlll"e, avoiding cutting 
through the side of the gun, with its attendant weak
ness, and smaller space occupied in the b reech . 

We are indebted to the representative owner of the 
system, Mr. J. W. Wilson , of 319 Broad way, New York, 
for the particulars f rom which the above article was 
written . The engravings were prepared from detail 
drawings and from a working model of the gun. 

Injury to t b e  Ne,v Cru iser Balti m ore. 

A report was received at the Navy Department re
cently  from the ci vil engineer of the Norfolk Navy 

in the i l lustrations), and is caught in this position Yard, stating that the Baltimore was considerabl y 
by a spring-actuated pin or trigger bolt. At the strained when she was placed in  the new timber dock 
same time the projection or ring t nrned on the front there, causing quite a leakage before the w ater was a l l  
end of the block has w i thdrawn the empty cartridge pumped out of the dock. A hasty examination sho wed 
case from its seat by an amount equal to the pitch of that one or two seams in the alllidship bulkhead had 
the screw for that portion of a revolution-60'--about started, and calking was necessary i n  order to allow 
0'1 i nch, thus loosening i t . When the mechanism has the vessel to go to sea. 
been swung clear of the l ine of the bore, the handle  A question immediately arose as to t.he cause of this, 
near the pivot strikes the short arm of the extractor and a rapid survey of  the dock was made. The civi l 
lever, causing i t  to puli the extractor quickly to the engineer reports that, in his opinion, the bottom of the 
rear and ej ect the empty case. At the termination of dock h ad settled about nine-tenths of an inch, while 
the operation of u n locking the block, the retractor bolt the Si mpson Company, the builders of  the dock, say 
(shown on the side of the retractor n ear the l etter they do not believe the dock h as settlell at all, and 
G) is brought fairly under a hole in  the wiper, E,  and that if the ship was strained it was due to bad dock
as the circular movement continues, this bol t is drawn ing. This is most generally believed, for it is thought 
upward i nto this  hole hy means of a pin working in a to be absurd that the settlement of a fraction of an 
cam slot in the  upper bearing (see Fig. 3) ,  thus lockin g  i nch, or even of two or three inches, in a dock 500 feet 
the retractor and wiper together. Obviously this lock- long would affect a vessel over 300 feet in length. A 
ing together is of no service during the retraction of hoard will be ordered at once to investigate the con
the block, but u pon reversing the operation and clos- d ition of  affairs. The dock was built  l ast year and 
ing the breech , it  forms the connection whereby the completed i n  September.-Phila. North A merican. 
movement of the handle, and consequently that of the _ . , . 
wiper, is communicated to the retractor, and through U tilization o C  tbe Power o C  N iagara Fall .. , 
it to the remainder of the mechanism. The trigger, J, A scheme has been organized and work begun to 
on the rear face of the gun cannot be moved by the generate electricity, by the aid of Niagara, sufficient 
lock !'tring, at K, un til  the return of the h andle to the to drive all the machinery in the mills and factories, 
locked position, when the pin, I, is pushed in, and propel  every horse car, l igh.t up every street, avenue, 
thereby the bolt released. and road in  and around the village of Niagara Fails, 

Another safety appliance is  fou n d  i n  the cam which [ the  city of Buffalo, and the neighboring towns and 
vil lages. The present plans 
contemplate the prod uction 
of 120,000 horse power, but 
there is no l imit to the amount 
of  power which may be pro
duced. 

Fig. G.-VERTICAL SECTION, SHOWING BLOCK WITHDRAWN AND CARTRIDGE 

CASE STARTED FROM SEAT-UPPER PORTION OF BLOCK IN FULL. 

The plan is to construct a 
subterranean tunnel from the 
water level below the fal ls  
about 214 feet under the high 
bank of t h e  ri ver, extend ing 
through the rock to the u pper 
river at a point about a mile 
above the failE, where a head 
of 120 feet is o btained. The 
tunnel wil l  t hence ex tend par
allel with  the shore of the 
river one and a half miles at 
an average depth of  160 feet . 
below ground and about 400 
feet distant from the naviga
ble waters of the ri ver, with 
which it wil l  be connected by 
transverse surface conduits. 
The fall of the water from 

moves the firing pin to the rear, for until the block is 
locked the cam remains under the arm and shoulder 
of the firing pin, and even could the latter get adrift, 
the cam would prevent it from striking the cartridge 
primer. 

Should it be desired to change from spring firing to 
an electric firi n g  device, it can very readily be brought 
about w i thout material aJt.eration of the parts in con
nection with the firing device. Such a change would, 
i n  fact, be a move in the direction of simplicity, which 
js one of the points aimed at in this system. The chief 

these conduits into the tunnel 
-simply a tail race-produces the power, and the 
plans adopted will  furnish 120,000 horse power. 

The mill sites where this great power will  be p ut to 
use are above the vil lage, stretching along the level 
ground which bounds the river to the south, and from 
one to t w o  and a half miles from the falls. Here a 
block of land has been acquired sufficient  for mills 
which would employ the horse power mentioned and 
for mercantile and other needs of a large manufactur
ing town. 

The Niagara Falls Power Company wa6 organized on 

The company has purchased about 1 ,300 acres for 
mill sites on the river front and on the line of the pro-

Fig. 7 . - MODIFICATION -HANDLE AND WIPER COMBINED. 

CAN BE USED TO WORK EXTRACTOR . 

posed tunnel, with am ple streets and dockage, afford
ing facilities for approach by rail or water, to accom
modate 238 m ills of 500 horse power each, or 1 19,000 
horse power in al l ,  which is the engineers' estimate of 
the capacity of the tunnel proposed to be built .  Some 
idea of the magnitude and value of this power may be 
formed when it is stated that i t  far exceeds the com
bi ned available power in use at Holyoke, Lo well, Min
neapolis, Cohoes, Lewiston, and Lawrence, and that it 
can be constructed at an expense not to exceed one
tenth of the outlay for the development of the power 
at the places designated. 

The Accide nts O il the E l fl"el To'W"cr and F ortb 
Bridge. 

The great monsters of mechanical skil l and genius 
call for the sacrifice of a great deal of life and limb in 
their construction. The greater the engineering feat, 
the more extensive is the loss of life. 

In the construction of the Eiffel Tower, for instance, 
twenty-six l ives were lost, accord ing to the official re
turns of the French government, b u t  it is said that 
this number would be largely augmented if the names 
were given of men who died from injuries received 
during the construction of the tower and of others 
who were ki lled and whose deaths were not reported, 
owing to the hue-and-cry which was raised after the 
first two dozen lives had been sacrificed on the great 
structure. The n umber of lllen who were inj ured dur-

Fig. 8.--GEARING USED ON GUNS OF LARGE CALIBER 

TO WORK MECHANISM. 

ing the construction of the Eiffel Tower h�s been 
placed at 6, 000. 'fhis enormous showing is accounted 
for by the fact that every inj u ry was reported and 
registered which received treatment from the official 
surgeons. When a man bruised his finger, he went to 
a government surgeon to have it dressed, and a clumsy 
workman thus got on the list a dozen or two times a 
year. Serious injuries were a very smal l  proportion of 
the whole. On the great Forth Bridge in Scotland, a 
l ist of forty l ives lost has been publ ished, but there i& 
no record of inj uries.-JVew YOTk Sun. 
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A MODERN STAGE TRICK . 

Those philanthropists and legislators who have of 
late been m aking a stndy of capital punish ment 
wil l  be i nterested, perhaps, in seeing a perform
ance at Barnu m's circus, in which one of the per
formers is executed twice every day. The means 
em ployed is  the old fashioned " defunct " method 
of decapitation, and although this lack s the reo 
finement and scientific precision of execution by 
electricity, it  avoids, on the other hand, the 
delays and lawsuits that ordina-
ri l y  attend this method of punish
ment .  

$titutifi t �tutri tau. 
Water Kight •• 

It i s  frequently claimed that those situated at the 
head of a fall have certain rights and privileges over 
those below them. Except in  peculiar cases such is not 
the case. For instance, a party owning all the lands 
on both sides of p. stream, both above and below the 
fall, may construct a dam and form a pond, and dis
pose of a certai n  mil l  site, and guarantee them certain 
rights in the use of all the water in the stream, shollld 
their necessities require it .  He may also sell other sites 

Eu;:;enol. 
The oil of cloves has for a long time been used as a 

local remedy for the relief of toothache, but no scien
tific i nvestigation as to the actual val ue of the local 
application of this drug has yet been reported. Lieb
reich and Langgaard state that the oil of cloves ap
plied to the uninj ured skin first p roduced redden ing 
and then anresthesia. Recently D r. Leubusch er has 
determined the p resence in oil of cloves of an active 
principle, which he terms eugenol. He has made a 

n u m ber of experiments as to t il e  
practical value o f  this principle ,  of 
which the fol lowing p resent his  
more important results : The poor clown who suffers the 

death penalty twel ve times a week 
usually enters the ring, and after 
perform ing certain acrobatic feats, 
commits some crime against his fel
lows, for which he  is condemned to 
die. He is placed upon the block, 
his head is covered with a cloth. 
Harleq uin  approaches as execution
er, and begi ns to cut with a huge 
kni fe across the victi m's n eck. In 
a moment all i s  over, the cloth is 
rem oved , and Harlequin  lifts in the 
air the severed head. Del ighted 
with his trophy, he  carries i t  about 
under  his arm, places it in  a charger 
in the center of the riug, and finally 
takes i t  back to the block wrapped 
up in  the cloth, and places it by 
the side of the headless trunk. H e 
removes the eloth, and then in sport 
places a l ighted cigarette in its 
mouth. In a l i ttle while you notice 
that the cigarette begins to glow, 
smuke comes from the nose, and the 
eyes roll. Evidently the head has 
come to l i fe. Not able to bear the 
horri ble sight. he throws the cloth 
again over the head, seizes it, places 
it in its original position on the 
shoulders of the victim, kneads it 

Fig. I .-A NOVEL STAGE TRICK-DECAPITATION. 

E ugenol is a clear, dark yellow 
fl u id, in its chemical composition 
allied to the higher phenols. In 
water i t  is insoluble, but readily 
soluble in alcohol and eth er. It  
has an odor l ike the oil  of  cloves, 
and h as also been described under 
the name of eugenic acid .  If  a 
drop of eugenol ia instilled i nto the 
conj unctival sac of a rabbit" sym p
toms of irritation are fi rst pro
duced , the secretion of tears being 
increased. and the conj unctiva be
coming somewhat reddened. After 
the first fe w min utes the sensit ive
ness of the cornea utterly disap
pears, while the conj unctiva i s  
greatly depressed i n  sensi bi l i ty .  
although not to the same degree 
as the cornea, the anresthesia last
ing for from ten to fifteen Ill inu  tes. 
The deeper parts of the eye and  
the  cil iary body are uninfluenced . 
In experiments t o  perform iridec
tomy i n  a rabbit under the i n fl u 
ence of amesthesia produced by 
eugenol, reaction occurred at the 
moment at which the iris was 
touched , while the division of the 
cornea was unassoci ated with any 

to the body, and suddenly the figure rises, head and 
al l ,  and bows to the audience-an orthodox clown. The 
trick is  a good one, and takes with the audience. The 
way i n  which i t  is done i s  explained in the lower cut.  

As soon as the clown lies on the box and his head 
has been covered with the cloth, he passes his head 
through an i nvisible opening in the top of the box. An 
assistant i nside of the box passes up the dummy head , 
which is an exact fac-simile  of the clown's head and 
face. This  is seized by  Harlequin,  who makes such 
sport of i t  as he sees fit .  When he places it  by the side 
of the trunk, in reality he passes i t  through an 
opening in the top of the box to the assistant within,  
who substitutes his own head (which is  painted to 
match the other two) in  place of it. The other steps in 
the performance readi ly fol low. The 
cloth which the harlequin al ways 
carries conceals all the sleight of 
hand, and the whole performance 
is  a series of surprises. 

Another performance of a some
what simi lar character was recently 
performed at a theater in this city, 
in which a clo w n  throws h imself on 
a sofa and is cut in two by a harle
quin.  One part of the sofa with the 
body remains in one part of the 
stage while the other part with the 
legs and feet (which are all the time 
vigorously kicking) d i s  a p p e a I' 
through a wing at the other end of 
the stage. The action is very sud
den and the effect startling. Of 
course i n  this case there are two 
men s imi larly dressed. The head 
and body of one of them appears at 
the head of the sofa, while the body 
of the second clown is  concealed in 
the box under the seat at the other 
end of the sofa, the feet and legs 
alone bei n g  exposed. 

- .•. -
A n  Electric Fire Ball. 

with the privilege of drawing from the sallie  pond, expression of pain. No after effects, with the exce p
subject to the rights p reviously granted, and the party tion of slight redd ening of the conj unctiva, fol lowed 
purchasing and accepting those cond i tions. which the use of eugenol ; the cornea remained u nclouded. 
must be clearly specified in the deed, i s  bou n d  to sub- Similar results followed the application of eugenol to 
mit to those conditions ; but other si tes located upon the conj unctiva of the dog, although the symptoms of 
lands below them and owned by other parties are i n  i rritation were here sQmewhat more marked than i l l  
no way bound b y  such conditions a R  t o  the control of t h e  rabbit. T h e  influence of  eugenol was also tested 
tb e water, but may demand the free and unrestricted I on the m ucous membrane of the lips, tongue, and gum 
use of the natural flow of the stream at all times ; of man ,  and at first prod uced sl ight burning, and then 
while those above them wi l l  be held to only a reason- considerable reduction i n  sensibility,  lasting from five 
able control of the water at any time.  to fifteen minutes. Com plete anresth esia could not, 

The courts, in nearly every case where it  is shown however, be prod uced by this remedy. On the mucous 
that water is used in  an u n reasonable m anner or di- membrane of the fe male genitals there was sligh t re
verted from its natural source to the damage of mill d uction of sensibility, produced through the u se of 
owners, have promptly awarded damages for the same, eugenol, it being more marked OIl the m ucous mem-

brane of the vagina than else 
where. Applied to the uninj ured 
skin,  neither burning nor reddening 
was produced, b u t  s l ight red uct ion 
of the sensibility was prod uced i l l  
from five  to  six minutes. Alth ough 
these results are not very stri k i ng, 
the au thor, nevertheless, tested the 
practical value of eugenol,  and 
found that the best results were 
obtained w hen it was combined 
with a seventy  per cent solution 
of lanolin ointment ; applied to 
th e skin in  eczema, it red uced the 
severity of the itchin g ;  second, i n  
ocular surgery, the  lise of eugenol 
is  not to be recommended, s ince i n  
m a n  the inst i l lation of a dilute 
solution of eugenol i nto the con
j u nctival sac prod uces severe re9.C
t ion.- 1'herapentic G azette. 

• • •  
A Cantion t o  Hard Drinkers. 

At Long Branch, N. J . ,  April 27, 
during a rain storm . the 55 foot flag
staff about 50 feet away from Life 
Saving Station 2 on Sandy Hook 
was struck by a ball of fire as large 
as a barrel head. The topmast and 

Fig. 2.-EXPLANATION OF THE DEC APITATION TRICK. 

Inebriates are al ways dangerous 
subjects to ad minister ether or 
chloroiorm for an resthesia. In all 
cases the h eart is  weakened, and 
fatty d egeneration of various de
grees is present. Any substance 
which lowers its action is perilous, 
because of  the i n ability of the 
heart to recover, and the tendency 
to paralysis. But drinkers have 
al ways fatty hearts, and sudden 

main spar were shattered from top to bottom. Surfman 
Joseph Riddle sat at a w i ndow and saw the bal l shoot 
from the eastern sky, p receded by a bright white l ight, 
which i l luminated the vicinity of the station. Riddle 
noticed a black streak run down the topm :Lst, and the 
ball  of fire struck the mast with a report l ike that of a 
cannon. It did not l inger as balls of electric l ight some
times d o, but disappeared like a flash of lightning. No 
thunder or l ighting had been heard or seen before or 
afterward, and thili did not resemble lightning. 

and even the State bas no legal right to grant  the 
privilege of taking water from such lakes as arfl u n der 
State control, without the consent of the ri parian 
owners of the lands situated upon the outlets thereof. 
-C. R. Tompkins, in the Modern Miller. 

. �  . . .  
THE R1.lral New- Yorker thinks if  those who have 

voted for the golden-rod to be the em blem atic national 
flower were com pelJed to work a day or so pul l ing  the 
weed out by the roots, they would change their votes. 

paralysis is l ikely to appear with the first inhalation of 
chloroform. In chronic cases of inebriety, where exten
sive organic changes have taken place in  the brain a n d  
spinal cord, paralysis o f  the respiratory centers occurs 
first,  and respiration stops before the action of the 
heart. In  such cases artificial respi ration may prevent 
death i f  promptly used. In all cases a sudClen check
ing in respiration and heart beat where ether or ch lo
roform are used is  a danger signal of  the gravest im
portance.- Qnarterly Journal of Inebriety. 
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A VENOMOUS CEYLON SERPEN T  (Daboia Ru&elli). 

The accompanying photograph presents Olie of the 
most deadly of the Indian serpents. 

It  belongs to the genus Daboia, sub-order VipeTidre, 
and was named for its chief investigator, Dr. Russell,  
Daboia RU88elli, * although it is also known by local 
synonyms as tic pol onga, uloo-bora, jessur, and sea 
ch under. 

Sir Joseph Fayrer, as well as Dr. RU8sell, places it 
next to the cobra de capello in lethal power, 
and it is certainly nearly as venomous as that 
more famous Naja tripudiaus. 

The Daboia is a very beautiful snake. Its 
groundwork of color is  l ight chocolate brown, 
and down the body length run three parallel 
successions of black diamonds, slightly elliptical, 
edged with white and retaining the brownish yel
low ground work in their centers. U pon the 
head, the snout is marked by t wo lateral converg
ing yellow l ines. The labial and rectal shields 
are yellow, with bro wn margin ,  and behind the 
eye a triangu lar brown, black-edged spot ; ven
tral surface yellowish, or marbled with more or 
less n umerous semicircular brow n  spots on the 
hinder margins of the ventral shields. For a 
part of the above description I have used Sir 
Jose ph Fayrer's adm irable article in the January 
Eclectic C ·  The Venomous Snakes of India, " 
page 90). 

This deadly viper was killed in a hedge near 

JCltutifi c �mtri,au. 
Our Cenl!lus or lUanuCac&urel!l. 

On the 2d day of June the work of collecting statis
tics of m anufactures for the report ,of the eleventh cen
sus will be inaugurated throughout the entire country. 
The value of this report wust depend w hol l y  upon the 
accuracy and thoroughness with which manufacturers 
answer the questions propounded. 

The pe rsonal interests of every manufacturer are in
volved in the character of the report on manufactures. 

VENOMOUS CEYLON SERPENT (DABOIA RUSSELLI.l 

my room on the north side of the American miss ion It will be q uoted for the next ten years as the official 
cOlll pound in the Tamil village of Batlicotta, J affna, announcement of the exact industrial condition of the 
Ceylon. country, and will be the basis for any future legiSlation 

It struck furiously at the attacking long pole, and that Illay be enacted in  regard to the wants of our peo
hissed and blew vIgorousl y. A subseq uent examina- pIe, w hether engaged in agricultural or mechanical 
tion proved the Daboia about 35 inches in length, a pursuits. Therefore it is of v ital im portance to each 
female with young. The faugs were about Yz inch in manufactu rer that an accurate report shall be made. 
length,  white, recurved, Illovable, set in the maxillary The superintendent of  the census has taken every 
bone, and tubular with involuted edges, and openings possible precaution in the prelilll inary work to make 
at the base and apex of the fangs, respectively triangu- this census cOUlplete and satisfactory, and the earnest 
lar and circular, b u t  very small. co-operation of those engaged ill prod uctive industry 

The poi Ron is known as " venom globulin, " of which is all that is now necessary to secure val uable results. 
it may contain 25 per cent. It  is a fatal blood poison, Every manufacturer should bear in mind that his 
prod ucing com plete fluidity, early paralysis, and in- answers to the que8tions relating to his b usiness are 
tense respiration, which continues longer than in the held strictly confidential, are not disclosed to any com
case of an organism venomized by the cobra, however, peti toI' or  to other persons, and are not used by the 
whose lethal power is nervally terrible. Daboia venom governUlent as predicate for the purposes of taxation 
causes convulsions, but  does not select nerve centers or license, or in any way to ad versely affect his indi
immediately. Turkeys and hens have died in less than vidual business. This  assurance is printed on each 
60 seconds when bitten by this reptile, and men in less sched ule over the signature of the 8u perilltendent of 
than an hour. The best antidotes are probably potas- census. 
sic permanganate, sodic hydroxide, ferric perchloride, The expert special agent i n  charge of this branch of 
and hydrofluoric acid. In India and Ceylon invariable census work, Mr. Frank R. WilliaUls, has personally 
caution is positively i lllperative at night in field or I visited the princi pal man ufacturing centers and con
room. This can be easily appreciated when I state that ' suIted represen tative manufacturers, the puhli shers of 
in a period of fourteen months I have killed twenty- ! trade journals, and:practical business men generally, for 
eight serpents. W. D. MARSH, the purpose of ascertaining the proper scope of the 

Jaffna College, Ceylon. inquiry for each branch of manufacture. The ques-

• , • • • tions contained in the census schedules are those sug-
AN IMPROVED PETROLEUM CAR. gested by the man ufact urers and other persons most 

The invention herewith i l lustrated is  designed to i nterested in the progress of the coun try, and cover 
provide a car with a series of connected metal tanks so ground absolutely essential to the proper presentation 
braced that their walls will not bulge when heavily of its ind ustral conditions and resources. 
loaded, w hile the bulk of the weight is  over the car .. f • , .. 
trucks, and the tanks are capable of rigid attachment The Mechanic Honored. 
to either a flat or gondola car. The invention has been The following epigrawmati� paragraphs are selected 
patented by Messrs. William H. Hill and Charles W. from the Iron industrial Gazette : Let wechanics 
Bender. The tanks are ordinarily arranged in sets of cease to bewail the obscurity of the mechan ic. To
three, the outer tanks being the largest, and, to prevent day, even in Europe, let the q uestion be asked : " Who 
their sides from bulging outward, each tank has at each are the most remarkable men in the United States ? " 
side two interior stay rods, secured to the sides 
and bottom of the tank. The ends of the 
tanks are also braced on their outer faces, 
the upper ends of the brace rods being 
bolted to re-enforcing plates as well as to 
the tank, while their lower ends have a hori
zontal section attached to a connecting 
plate, which connects the b ottoms of the 
tanks and virtually forws a portion thereof. 
There are two sets of connecting plates 
secured to the car bed in any suitable way. 
The end tanks are connected to the inter
wediate tank at or near the bottom by 
horizon tal tubes. On the top of each tank 
are one or more air vents. and each end tank 
has a large top opening, with tightly fitting 
cover, whereby all the tanks Illay be q uickly 
filled or emptied when desired. The central tank also 
has a top opening with a hood-like hinged cover, there 
being in the bottom of the hood a tube to admit of 
the application of a pump to the central tank, wherehy 
t he l iquid may be d ischarged from all the tanks, or 

h rough which the tanks may all be filled. 
For further i n formation relative to this invention 

, tl d ress Mr. William H. Hill, No. 35 Taylor Avenue, 
Utica, N. Y. 

• f • • • 

THE Journal de la Chambre de Commerce de Con
�tantinople says a company has been formed in Paris 
for working products derived from chestnuts, and 
chiefly the production of alcohol from chestn uts. - ------- -----

* In Tamil knQ\VlI as muttMd£ purdkm. stamp snake or picture viper. 

fHILL & BENDER'S PETROLEUM CAR. 

and the answer will be, not the statesmen, not the 
millionaires, the two clasl'les generally most envied be
cause the least understood, but the " mechanics," the 
Edisons, the Roeblings, the Westons, the Westing
houses, and others who have made the name " Allleri
can mechanic " so great a title of .honor, so pronounced 
a synony m  for progress, power, enterprise, and uti l i ty  
that, when the  American mechanic goes to Europe, he 
goes as the guest of rulers, as the lion of society, as the 
hero of the learned. 

Any mechanic who feels like despairing because the 
world has not gone well with him should try, first of 
all, to figure out to what extent the world is to blame 
for his failure, and to what extent he himself is to 
blame. If he has not fitted hiwself for success, it i s  
his own fault that success has not come t o  him. 

The mechanic who is looking for outside things to 
lift him to success is looking for the improbable and 
the impossi ble. It is inside things that count in the 
problem of a worker's life, thought, careful plan ning, 
intelligence, and knowledge. These th ings are at the 
cOlllllland of all. The workers who refuse to use the 
weapons cannot expect to win the spurs. 

General ly, the more a wechanic works his chin ,  the 
less he works his hands. The m ore he knows about 

the best way to wanage the universe, the less he 
knows about his lathe, his drill, or his planer. 
The more perfectly he could run the govern
ment, and the more Uloney he could Eave the 
country, if he had charge of the whole business, 
the less l ikely he is to ue a good workwan.  The 
more he prates about the terrible d ishonesty of 
the public servants, the more incapable  wi l l  he 
be of understanding that it is dishonest in h illl 
to rob his ewployer by wasting in idleness the 
time which he is  paid to spend in labor, or by 
wantonl y wasti ng stock, or needlessly inj uring a 
valuable machine by careless handling. If I had 
the hiring of a million workers, I would try to 
find out which of theUl were agitators, orators, 
socialists, anarchists, and talkative cranks in 
general , and I would pay them a salary to remain 
away from my shops rather than have theUl 
around talking Ill y plant, my other employes, and 
my business to death. Sowe inventor ought to 
bring out a patented talk squelcher. There 

would be m illions in it. 

Johll T .  Wood. 
Mr. John T. Wood , the explorer of Ephesus, died 

recently in London at the age of seventy. Mr. Wood 
was trained as an architect, and had won a considera
ble reputation, when he was engaged as architect to 
the Swyrna & Aidan Railway, and, in that capacity, 
took up his residence in Asia Minor. Here he became 
interested in the antiquities of the country, and, after 
a year's service with the rail way com pany, resigned his 
posit ion to devote himself to antiquarian research. 
His most noted work was the excavation of the Temple 
of Diana at Ephesus, one of the most splendid and 
faUlous structures of antiq uity, and, although the in
cendiary Herostratus and the pillagers who succeeded 
him had done their work effectually, he found remains 
enough to determine the arrangement of the building 
and to restore much of its detail. The manner in 
which this investigation was carried out gained Mr. 
Wood a high place among archreologists, and for many 
years he has been, perhaps, the principal authority on 
the architectural work of the Asiatic Greeks.-Amer. 
Architect. 

Use oC Flax StraW". 

The Standard Fiber Ware Company was organ ized 
at Mankato, Minn. ,  late in 1885, with a capital of $50, 000, 
for the manufacture of flax fiber into pails, wash basins, 
and like articles ; a plant was built, and goods began 
to be turned out the following year. It  req uired some 
two years of experimenting to reach satisfactory re
sults, but these were finally attained, and the goods 
are now said to be very satisfactory. They are light. 
strong, handsome, and cleanly.  The wash basins do 
not rust out or slip from the finger::; and break. The 
water pails, in the language of those who use them, 
are the " only pails fit to hold drinking water." The 
dairy pail will not taint  milk, get sour, or  need scour
ing. The slop jars never lose their paint or decora-

tion s  like tin, or break llke crockery. The 
spittoons are serviceable and easy to clean. 
The inside finish is  paint (without white 
lead) or Japan fi n ish, according to the use 
i t  is to be put to. The outside finish i s  such 
as to suit all tastes, in colors and decora
tions. All paints, japans, copals, and deco· 
rations are baked on to stay. The process 
of manufacture starts with raw tow from 
the Dakota prairies, passes through the 
beaters, bleach tubs, pail machine, presses, 
calenders, trimmer, corrugator, bottomer, 
hooper. the intensely hot water-proofing 
bath,  the bakings and rebakings, of water
proofing, paints, japans, decorations, and 
co pals ; all of which unite to make ware with 
a body and a finish that is practically per

feet ; in the words of an enth usiastic salesman, " the 
ware of the future."-Paper World. 

THE Weisswasser paper and cellulose manufacturers 
have j ust introduced i nto the market, under the names 
of uni-colored and two-coiored water-tight cellulose 
papers, a cellulose material that can be applied to the 
most varied purposes. 'fhe cellulose paper can be used 
for book backs, table cloths, and as a temporary cov
ering for roofs, as well as for packing goods. It can be 
laid on da..� � walls and as a coating for maps, in llhort, 
its appl icability is  extraordinarily manifold. This cel
lulose paper is far cheaper than parchment. It does 
not become sticky through heat, nor does it crack froll! 
the cold,  as is the case with oil cloth. The disag-reea. ble asphalt odor is not perceptible. 
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J titufifit �lUtritau. 
RECENTLY PATENTED INVENTIONS. 

Railway Appliances. 

CAR COUPLING. - Marion M. Green , 
County Line, Tenn. This invention covers a nove} 
combination and arrangemen t  of parts dC8igned to form 
a t:limplc and effective car coupler which can he easily 
and quickl y operated either from the top or sides of the 
car. thus oeviating the neC88sity of going between the 
cars to couple them . 

CENTER CUT MOWERS. - George W. 
Sturm, Dana, Ind . Thi8 18 an attachmellt e8pecial ly 
adapted for usc in winnowing clover, and is designed to 
keep the heads and leaves for a time out of contact with 
the ground and afterward deliver the cut clover in rows 
upon the ground in complete cond ition for the huller. 

MioJcellaneous. 

METALLIC BUGGY BED. '- William L. 
PNEUMATIC RAILWAY. - George W. Dearth, Frankfort, Ind. 'rhis buggy bed is formed of 

King. 'Vash ingtolJ , D .  C. This is  a system in which a a Etingle piece or t:lheet of metal. cut at the corners, and 
compressed "ir condu i t  is  bu ried between the rails, the ends and side. bent up and the corners lapped and 
hav i ng on its u pper face a continuou!3 slot, with device� fasten�d oy being brazed, riveted or bolted. being 
between the car and the air tube where by a continnoll8 ' designed to Btand hard usage better than i s  possible 
air pressure is supplied to the motor and undue friction with a wooden vehicle bed . 
uvoided. OPERA'l'ING GAS ENGINES. - John J . 

HOSE COUPLING FOR CARS. - Conrad 
Eckhard, Friend , Neb. The dra\\'hcads are provided 

w i th transverse pas�ages registering WIth each other 

when the drawheads overlap, and there are valves iu 
the passages with lateral ly  extending alltomatically 
operated arms to project over the mcetlllg edges of the 
tl rawhcads, and other novel featnre�. \'�Thcreby the 
device antomatical ly  eonples the ends of the hosc when 
the two draw heads come together. 

C A.TCH FOR CAR DOOR B RACKETS . 
FerJinand E. CantIa, �cw York City. This is a gravity 
fatch p ivota lly  connected to a bracket arranged for con
nection with a car door, the catch being adapted to en

gage the ordinary bottom door track, wh Ich in this casp 

becomes a keeper rai l ,  the device being designed to 

obyiate the difficulty sometimcs experIenced in opening 
freight car doors when the freight is  lodged against the 
i nner face of the door. 

M e chanical. 

C mIBINATION TOOL . - 1\1 a r i o  n M. 
(i-reen, County Line, Tenn. This is  an implement 
desiQ:ned to afford a si n: ple and convenient saw set, 

wire c n tter, leather pnnch, hammcr and nail extractor, 
grippers for h o rse shoe i ng, wrench, pipe cutter, screw 
driver, etc., all i n  one tool, particularly adapted for use 
OIL farm s having vdre fences, and capable of being 
strongl y and cheaply IllUde. 

SAW �IILI, DOG. - Al fred K. Mi l ler, 
M i lIer�port, Ohio. This device consists of a har 
mounted to slide on a frame and carrying an adj nstable 

hook, a geur wheel being mouuted on the sI lding bar 

and rack, be ing fastened on the main frame in which 
the gear wheel meshes, the dog when �et being adaptcd 
to hold the log or l u mber firmly in place on the saw 
mill  carriage. 

CAN CAPPIi>G MACHIXE. -Simon Lake, 
Baltimore, )ld. In thi t: mach�ne the cans arc fed to 
place and the caps held 011 them w h i l e  the 80lder is cut 
and delivered to irons heatcd l)y a ,gasoline flame which 
d i l:itribute the �older along t.he m argin of the cap and 
the l3urfacc of the can w i th which it contacts, the 
d esign being to greatly fac i l itate the \vark and reduce 
the l abor of capping. 

BORIXG MACHIXE. -Charles H. Irwin , 
Priede rich )Iil1,  and (John E. H I tch, Wilmington, Ohio, 
ThilS invention COllbists of a shaft mounted to be shifted 
and carry ing two gear \vheels, a sccond shaft carrying 

two gear wheels being adapted to be thrown alternately 

in contact with the first gear wheels by sh ifting one of 
the shafts, to change the speed of the machine, to run 
slow when a large auger is  used and run fast with a 
smal l au�er. 

BOLT HEADI:I>G D E V I C E . - E m i l 
Hubner, New York C ity. Thl:5 IS a device for usc in 
connection w i th any bol t- making machinc operated by 

a lever or treadle, and is de�igned to quickly head a 
bole witb the least possible manipUlation of the rod 
from which the bolt is formcd, whil e the sections of 
the gripper nre interchangeable and each part is de
f'!lgned to bc of maximnm strength. 

CLAMP. - ,\Villiam Carroll, Columb us, 
Ohio. This IS a bench clamp for pattern, cabinet and 

box maker�, and also for the usc of stooJ makers, to 
hold the doors and other parts In place while fitting on 
pintlcs, h inges , etc.,  and consists of a spring. pressed 
rod held to sl ide in a casing, a hel1d held on the rod, 
and a table held on the casing. 

BOLTI:NG REEL. - Riley A. Stubhs, 
Greenvi l le, Ohio. Combined with the reel are trans

verse dividing boards through which the reel passes 

freely,  there being a fixed rai l on which the hoards 
travel  l ongitu dinally, and gates held below and actuat
ing the dividing boards, with other novel features. 
designed to prevent the accnmulation of flour in the 
hopper and prevent leakage from the gates. 

LOOM MECHANISl\I . -John Riddiough, 
Bloommgton, \Vis.  'rhi.:-I is a takewup mechanism in 
which the cloth beam has a ratchet and there is a breast 
beam in f�ont of a reciprocating lay, comhined with a 
lever havmg a paw l cngaging th<..'. ratchet and a lateral Iy 
extendin� pin , a rod heing pivoted at its  forward end to 

the lay and having a slot at its rcar end to receive thB 
pin, while " spr ing or weight throws the pawl lever for
wardly to rotate the cloth beam. 

Agrlcu l t u raJ . 

Pearson, �ew York City. This I nvention Covers a 
method of operating the engine by holding open the 
valve in the passage between the power cylinder and 
the reservoir when no explosions are required , and 
rendering the igniting apparatus inoperative, so that 
the contents of the power cyl inder may pass freely 
into and out of the reservoir when the engine is run
ning by its own momentum, thus avoiding undue absorp
tion of power in the compres.ion of the gases. 

GASOLINE TANK. - Charles A. Rice , 
Philadelphia, Pa. 'rhi. is a tank especially adapted 
for use as a reservoir for gasoline t!ltoves, preventi ng 
leakage, and eo made that, when the storage section is 
removed from its casing for refilling, the valves wlll be 
automatically closert, and when the section is replaced 
the valves wi l l  be automatical ly opened to the fee,l 

pipe of the stove. 

ANTI-FRICTION BEARING. - Seely W. 
Ashmead, St. Louis, Mo. This is a ball bearing in 
which the base has recesses, each �haped to a section of 
a sphere, while there is  an apertured covering for the 
base allowing a small sectIOn of the ball to project 
through each opening, the device being designed for 
use with railway rolling stock, on turntables, and with 
general machinery. 

TILE KILN. - Henry Moehle, St.  
Mary 's, Ohio. T h i s  is  a k i l n  in which the deflecting 
and burner walls are connected with a series of bUl ncrs 
passing longitudinally through and into the kiln, the 
burner walls  being extended the entire width of the 
kiln transversely to the burners and connected with the 
deflectIng wai ls ,  the burners extending outside of the 
main walls of the kiln, the fires being allowed to burn 
until the B water smokc " is  seen, when the fires at the 
burners are weakened or strengthened as deemed 
necessary. 

VEHICLE HA Y LOADERS. -Williarn A. 
Barber, Savanna, Ill. This is a device adapted for at
tachment to a hay wagon, whereby a hay loader may 
be coupled thereto or uncoupled therefrom by the op
erator when u pon the lond, whether the team be moving 
or stnnding still, the invention covering varIOUS novel 
features of construction and combinatwns of parts. 

HEATING TIRES. - Luthel' Simmons, 
Buckner, Mo. This inventIOn provides for a circular 
closed heating chamber, mounted on wheels, to receive 
the tires to be heated, and adapted to be <eadily located 
i n  proximity to a forge flre, with a hood and pipe to 
receive the hlast from the fire and convey the gases and 
products of comhu.tion around the interior of the 
chamber, discharging them thence through the forge 
flue, and is designed to save time and fuel. 

TIRE TIGHTENER. -William A. Mayo, 
Pal'i8, Texas. This invention consists of a plate having 
wedge-shaped projecting fingers and a rearwardly 
apertured exten6ion, with other novel features, 
whereby, as the spokes of the wheel become loosened in 
tbeir socket connection with the felly, they may be 
quickly tightened without disconnecting the spokes 
from the felly  sections. 

OAR LOCK.- -George N. Spaulding and 
Charles H. Eaton, Harrison, M e .  This invention 
covers a sim pIe and novel form of construction by 
which the oar may be readily l ocked in place to pre
vent longitudinal slip, while  allowing a free sweeping 
action as well as a proper locking of the blade to 
feather it when necessary. 

STORE SERVICE ApPARATUS.-Edward 
A. Rorke, Brooklyn, N.  Y. This i s  a buffer for double 
track store service rail ways, consisting of an anto
matICally closing stop located between the track rails. 
and mechanism for opening the stop, by means of 
which the carrier WIll be effectively stopped and re
leased to proceed 011 to an elevator or switching Bhelf. 

MAIL BAG. - C harles Van Inwegen , 
Mongaup, N. Y. This IS a pouch having a draw strap 
applied to its center, in combmation with R grip r.om
prising two blocks, each attached to the bag and 
hinged to each other and formed witb square meeting 
faces normally held III contact With the draw strap by 
springs applied to the block •. 

LEAD PENCIL. - Lewis H. Sondhei m, 
New York City. This  invention relates to a class of 
pencils in  which the lead or crayon is projected by a 
I I  step by step " movement as it is worn away by use, 
the invention being designed to provide a simple, effi-
cient, and easily  adjusted pencil of this kind. 

PIPE ORGAN. - Romai ne Cal lender, 
Bruntford, Ontario, Canada. This IS an instrument 

HARROW.-\Villiam S. McCord, Gratz, designed to permit the performer to set consecutive 
Ky. This invellt.ion is i n  the ela�t:l of soil pulverizers combinations of registers preparatory to execution of havi ng a series of convex-edged cu tti ng blades instead the mosie, and whi le  playing the organ the several COffiw 
of teeth, the improvement consisting in the form and binations can be produced consecutively without much 
arrangement of the blades or cutters , whereby they are physical exertion b y  the performer, so that the latter is 
adapted to cut, pulverize and turn the soil i n  a superior enabled to pay more attention to the music score. manncr. I F R 

' ' ' '  ' . INGER INGS.-J oseph B. Bo wden, 
BAND C U l lER AND FEEDER. - Mike and Hermann V .  Bernhardt, Brooklyn, N .  Y. This in

Ryman , Warncr, South Dakota. This is a device for vention covers a machine for rapidly and accurately 
attachment to the rear end of a thrashmg machine, ern- flhaping finger and other rings to any desired size, the 
bracing a knife shaft with fast rotary motion and a feed invention consisting of a grooved circular die mounted 
shaft with slow llH .. tion, and other novel features, to to turn RBd adapted to engage the outside of a ring to 
conveniently rut  the bands of the sheaves of grain and be rolled, and a second circular die traveling at a diffar
dist.ribnte the latter equally to the beating drum of the ential rate of speed, adapteq to engage the in8ide of the 
thrashing machine. rlUg, 

STAMP AFFIXING MACHINE.-John M. 
Mast, Cambridge, Pa. This is a machine for quickly 
and convemently attaching post.age stamps to envelopes, 
etc., and has a fixed knife in the rear of a head over 
which passes the sl,ri p of stamps, a device for feeding 
the strip forward at each upward stroke of the head, a 
swinging moistenin!,: device, and other novel featnres. 

FENCE POST.-William H. Thomson, 
New York City. This is  a post made of T-iron and 
apertured to receive anchor pins, provision being made 
for locking the .. nchor pins after they have been ad

jnsted to place, the posts bemg quickly and readily set 
up wiehout much digging and rigidly held against dis
placement. 

SHOVEL AND SIEvE. -Edward Flemi ng, 
New York City. This is a combined implement con· 
sisting of a shovel having an open work bottom and a 
receptacle for dust aud ashes detuchably held Ihereto, 
both the sbovel and ash receptacle tapering toward the 
front, enabling them when connected to be used as a 

shovel. 

EXTENSION STEP LADDER. - .John L. 
Wolf, New York City. This l adder is made in two or 
more sections, the extension sections of which are 

capable of closing upon the main or upper section to 
form a ladder of moderute lenglh, or of sliding ont 
from the main section together or singly to increase the 
height ot the ladder. 

WASH TUB. -Harriet Johnson , Brook
lyn, N. Y. This invention provides means whereby the 
stat.ionary wa�.h tubs ordinarily in use i n  tenement or 
fiat houses may be utilIzed for bath tubs when desired, 
the parti tions being made removable and a locking 
device anci packing strip employed in connection thuew 
with. 

MAKING E LONGATED TUBS. - Levi E. 
Flint, Ashby, Mass. This invention covers a method 
of making bathing t ubs, etc., by first turning a round 
tub, then dividing it through its middle and uniting 
the half-round tub sections with an interposed hottom 
and sides and securing the whole together. 

REVERSIBLE FEED MECHANISl\[ FOR 
SEWING MACHINES.-Adolph Pettenkofer, Brooklyn, 
N. Y. Comhined with the feed bar is a shaft having a 
cam for moving it lengthwise, and a cam for vibratmg 
it automatically adjuslable about the shaft, with a 
locking device for releasing and locking the automati
cally movable cam in adjusted circumferential position 
on its shaft, whereby the direction of the feed may be 

reversed without stopping the muchi ne or altering the 

position of the material worked upon. 

DISH WASHING MACHINE. - Thomas 
A. and Herbert W. Pudan, Sacramento, Cal . Com
bined with a " ater-holding chamber and a support for 
the arllcles to be washed is a revoluble .haft with a 
rotary brnsh, and other n cvel features, the invention 
being an improvement 011 a former patented invention 
of one of the sume inventors. 

BURGI,AR ALARM. - Joh n H. Bleoo, 
Brooklyn, N. Y. This invention provides a spring at
tachment to be set from the int-ide of a door or window, 
thus permitting the outward passage of an inmate of 
the house, but sounding an ularm should tbe door or 
window be opened after the setting of the alarm. 

TROUSERS. -Emil  E. Ehrmann, Terre 
Haute, Ind. These trousers have an improved back 
sl rap and means of securing it to the garment, whereby 
it will serve to tie the wai.tband to the body of the 
garment, and the two will not be parted when a severe 
strain is put upon the rear suspender buttons. 

FIELD MOUSE TRAP. - H e r  m a n  n 
Rippke, Ober-Faschkittel, near Olbendorf, Prussia, 
Germany. The frame of this trap has a pair of oppos
ing Mpring arms and a vertical spual spring, a pJate 
being attached to one of the arms having a pointed for
ward end and a toothed opening, a lip at the rear end 
of the plate heing detachably engaged with the other 
spring arm, the trap being read ily fixed in posit ion to 
prevent displacement by mouse-hunting animals and 
hirds. 

HECTOGRAPH PRINTING P R E  S S . -
Henry H. Harrison, New York City, and Frederlrk C. 
Buffum, Stanton, Fla. This is a machine in which the 
hectograph materlRl is applied to a cylinder or sleeve to 
be placed loosely on a printing or copying roller resting 
against the impre8sion cylinder, whereby new copying 
cylinders may be readily .upplied, the paper being fed 
from a reel and the sheets cut by shears as the paper 

issues from the machine. 

ELECTRIC LOCKING AT'l'ACHMENT. 
Hermann J. Meyers, Brooklyn, N. Y. This Invention 
provines means for retaining a door in open adjustment 
and for quickly closing and locking i t  by a push button 
or circuit cJ oser at the rear of the counter or other snit· 
able place, whereby the means of ingress <)r egress will 
always be under the control of an operator at any 
desired point at a distance from the door. 

PORTABLE BOTTOM FOR COKE OVENS . 
-David Evans and Al bert W. Adams, Pitt.hurg, Pa. 
This is an improvement on a formerly patented inven
tion of the same iuvent.orts, providing a uottom whieh 
will permit the surplns water thrown upon the coke to 
cool it to flow off, and to facilitat.e the raising and 
lowering of the bottom, the bottom being lowered upon 
a car after the charge has been coked and moved bodily 
from t.he oven. 

DRAUGHT REGULA.TOR FOR S H I P  S ' 
GALLEYS.-Ali Malekh, New York City. ThiS invention 
consists of an air deflector and support combined with 
the exposed part of thp. galley pipe, the deflector being 
arranged to convert the back currents from the sails 
into a continnous draught, and al80 to catch the bead
way wind, giving a good draught. in ali directions of the 
wind, however the sail. may be set. 

ANCHOR ATTACHMEN'l'. - Howard L. 
Moule, Rock Creek, Wyoming r.rer. This is a clamping 
I(ravity block secured in place_to embrace the crown and 
shank of the anchor, whereby the weight of the crown 
piece will be so increased as to insure the eml,erlding of 
the duke. lind proper retention of the anchor, increasing 
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light anchor8 in weight at a point where 8nch Increase 
will render the anchor more efficient. 

WAGON BRAKE. -Noble E. Thom pson, 
New Mayville, Pa. This is a brake with which the 
appl ied draught will automatically remove the brake 
shoes from the wheels as the wagon is drawn for
ward, and when deRcending an uneven surfacp. t he 
action of the horses in holding back will  apply the 
brake shoes to the wheels, the brake shoes being thrown 
out of contact when the wagon is backed. 

TRANSFERRING ApPARATUS.-Williail l  
C. Hanson a n d  Leonidas C. Ferrell,  New Orleans, Ln . 
This invention covers a wagon truck with suitable re
straining devices, a railroad truck with vertical stand
ards, a derrick over the railroad trnck with suitable 
lifting mechanism, and a wagon body detachably held 
on the wagon truck, to be bodily l ifted on to the rail . 

road truck, with other novel features. 

SPOOL TH READ CABINET.-James W. 
Hayden, Lewisport, Ky. This cabinet bas parallel 
series of spool_reccIVing compartment.s, with inclIned 
chutes, and other novel featllrt'St wherein the 8pools 
cannot jam, and so that by pul l i ng a numbered bU lton 
a correspondingly numbered spool of thread will be 
delivered, provis ion being also made for the Mtowage of 
surplus spools, and conveniently returning spools that 
have been withdrawn. 

SEWER GAS EXCLUDER. - Francis B. 
Herbert, Hoboken, �. J. This is  an attachment for 
wash basins, comprising a buoyant waterproof flap with 
eyes along its  upper edge and hangers adnpted to fit in 
the uppermost overflow apertures of a baBin and hold 
the flap over the aperture_, the flap rising to  permit  Ihe 
overflow of water, but keel'ing the apertures closed at 
other times. 

CO RSET FASTENING. - T h o  III a s  J. 
Brough. BnItimore, Md. In this fasteniug the busk has 
at its opposite ends positive keepers adapted to receive 
the end eyes, with spri ng-actuated l atches, there being 
intermedint., locks between I,he end locks, with other 
novel features, whereby the corset may be comeniently 
fastened and unfastened, and will not accidentally un
fasten, one fastening not being liable to loosen as Ihe 
others are being fastened. 

FIRE CRACKER PISTOL. - George W. 
Ogle, Morgan Park, Ill. ThiS is a breech loading toy 
pistol in which fire crackers may be used to project a 
harmles8 missile, its barrel and stock being made in one 
piece,  with simulation8 of  a sight piece, trig!:er and 
hummer, and the bore of the barrel communicating at 
its rear with an npwardly and outwardly curved load
i ng " perture of less diameter than the bore. 
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The charge for Inserti()T! under thw head i8 One Dollar 

a line for each insertion ; about eight words to a lin • .  
Advertisements must be  received at publicaiwn office 

as early as Thursday morning to appea1' in next issue. 

For Sale-New and second hand iron. working ma-
chinery. Prompt delivery. \-V. P. Davis , Rochester. N. Y. 

Tuerk water motors at 12 Cortlandt St.,  New York. 

For best hoisting engine. J. S. :Mundy, Newark, N. J. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N.  ,J 
Wanted-Right parties to pnsh new patent, or will sell. 

A d d ress box 832. H artford, Conn. 

Best eJectroplatinf( machinery. Low prices. Redding 
Electri c  Co., 48 Hanover St., Boston . 

Send to R. W. Knight & Son, Seneca Falls, N. Y .• for 
catalog ue of pattern l etters and figures. 

Billings' Patent Breech·Joadinf( Single Barrel Shot
gun. Billings & Spencer Co . .  Hartford, Conn. 

Belting.-A good lot of second hund beltinf( for sale 
cheap. Samuel Roberts, 36B Pearl �t., New York. 

Best Ice and Refrif(eratinf( :Machi nes made by David 
Boyle. Chicago. I l l .  140 machines in satisfactory use. 

Steam Hammers, Improved Hydraulic Jacks, and 'rube 
Expanders. R. Dudgeon, 24 Columbia St . •  New York . 

Safety Elevators, steam and belt power ; q uick and 
.mooth. The D. Frisbie Co . .  112 Liberty St . .  New York. 

" How to Keep Boilers Clean . "  Send your address 
for free 96 p. book. Jss. C. Hotchkiss, l20 Liberty St., N. Y. 

Screw machines, milling machines, and drill  presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Split Pulley. at low prices, and of same strenf(th and 
appearance as Whole Pulleys. Yocom & Son's Shafting 

Works, Drinker St., Philadelphia, Pa. 

Guild & Garrison, Brooklyn, N. Y.,  manufacture 
steam pum ps, vacuum pum ps, vacuum apparatus. afr 

pumps, acid blowers, filter press pumps, etc. 

For low prices on Iron Pipe, Valves, Gates, FIttings, 
Iron and Brass Castings, and Plumbers' Supplies. write 

A. & W. S. Carr Co., l38 and 140 Centre St . .  New York. 

J citutific �mtritau. 
water with vinef(ar or nitric acid.  T r y  flr�t a n  equal 
measure of strong vinegar. If insnfficient, add some 
nitric acid. 

(2195) E. L. asks : Is there any way 
whereby the quicksilver can be restored or the vacant 
spots restored where the quicksilver is off in spots on a 
mirror Y A. Take a small fragment of mirror, put mer
cury on its back, push off tbe coating, and let it drop 
upon the spot, press with a piece of tin foil above it. 
Success is doubtful .  

(2196) R. H. S. asks (1)  the formula for 
fluid that will allow the zinc to be left in a one·finid 
plunf(e battery when not in use. I bave reference to a 
battery for runlllng a small motor. A. Keep zincs 
thoroughly amalgamated. Even then they will be at· 
tacked except in caustic soda batteries. In latter amal
gamation is  not needed. 2. Any difference between 
chloride of lime and chloride of calciu m ?  A.  One con� 
sists of chlorine and calcium (CaCI.), the other contains 
oxygen also (CaCI.O principally). 3. Is bichromate of 
soda better tban bichromate of potash for a fluid in car
bon battery ? A. It does not form the troublesome 
chrome alum crystals.  4. How far would a body have 
to  be from the earth so the attractions of Bun and earth 
would attract it eqnal l y ?  What is the rule for the above 
query ? A. Ir. general terms tbe square of the distances 
from earth and snn should be directly as the weights of 
earth and sun. 

(2197) A. H. A. asks how to plate with 
fourteen carat gold. A. If you wil l  mix copper cyanide 
and gold cyanide solutions by varying the area of your 
anode,you may f(et an alloy deposit. Brass can be thus 
deposited. The color of the deposit is the only guid", 
and in yonr case this would be hardly available. 

(2198) J. J. B. asks whether there is  any 
plant or vegetable known to science that contains 
mercury in any shape or form. A. None is known. 2. 
And if there is  any vegetable or plant that contains iron, 
and If so, to what extent ? A. Nearly all contain traces 
of it. 

(2199) F. A. K. asks : 1 .  What is terra 

enough ? A. Better use a rinf( formed of wire. Cast 
lron will not answer well in this place. A. Please tell 
me what these " flre eaters " nse and how they use ? 
Somethinf( which they blow out of thmr month, which 
will ignite by a flame ? A. A piece of lamp wick an 
inch long is soaked in nitrate of soda solution. This Is 
lif(hted and embedded in tow, which is held in the mouth. 
By blowing through this or by closinf( the month on i t, 
the effects can be produced. 3. What elements does the 
new Edison battery contain, and what solution ? A. 
Zinc and solidified black oxide of copper. The solntion 
is caustic potash and water. 4. If a cnrrent of 110 
volts be passed through a rheostat, which will be reduced 
-the volts or the amperes ! A. The amperes. 5. Why is 
it that if a current be turned on to a motor too quickly, 
it  will burn the armature ont ? A. Because the resist
ance of sti l l  or slow·movinf( motor is so small as to 
allow too much of the cnrrent to pass. 

(2209) S. B. asks : Is hypnotism a hum

bUf( or not ? A. Hypnotism is a legitimate subject of 
study for scientists. It is still a subject of investif(a
tion, and no very definite conclusions have been 
reached. Those who l ay claim to an occult knowledge 
of i t  may generally be set down as impostors. 

(2210) R. M. N. asks : 1. Please give the 
method of embalminf( flowers, and chemicals u sed ? A. 
As generally executed, embalming Howers consists in 
making wax imitations or copies, and this is really the 
best approach to the real t hing. No good embalming 
process has been discovered applicable in all cases. 2. 
Give process of makinf( India ink. A. It is made 
from fine lampblack compacted and cemented with 
glue. The finest black is said to be derived from pork 
fat. The glue is made from Bnffalo hide. The process 
is described in H ""'orkshop Receipts, 'I 2d serie!?, p. 335. 
3. ",Thich moves more easil y  on a plane-a large or smull 
wheel ? A. A large wheel. 4. Can fish be drowned? 
If so, under what circumstances ? A. Yes ; if the action 
of their gills is disturbed or interfered with. 

For the original Bogardus Univerl;sl Eccentric �IiU , japonica made of? A. It is  an aqueous extract from 
the wood of the Acacia catechu (nat. ord. Legumirwsm, 

(2211) S. B. asks : 1. How to temper a 
drill so it wonld be hard enough to drill holes in 
glass ? A. A drill heated to a low red, and plunf(ed in 
a stronf( solution of chloride of zinc, will  drill f(lass. 2. 
Also where can I obtain a book that treats entirely on 
electricity, so as to enable me to work on electricity or 
to experiment on various subjects ? A. H Experimen
tal Science " will probably meet your wants, although 
it does not treat solely the subject of electricity. 

Foot and Power Presse8, Drills,  Shears, etc.,  address J .  
S .  & G.  F .  Simpson , 2 6  t o  36 Rodney St., Brooklyn, N. Y .  

The Holly lIIanufacturmg Co., of Lockport, N .  Y. ,  
will s e n d  their pamphlet, describing water works m a �  
chinery, and containing reports of tests. on appli cation. 

The best book for elcctricians and beginners In elec· 
tricity is " Experimental Science," by G eo. M .  Hopkins. 
By mail, $4 i Munn & Co., publishers, 361 Broadway, N. Y. 

"''''anted-Foreman for machine shop in large city in 
Wisconsin, em ploying about 100 ru en. One posted o n  
Corl iss engines a n d  lce m a c h i n e s  and who understands 
German pre ferred. Address If'oreman. care S cientifiC 
A merican, New York. 

Wanted, mechanic or designer of machinery, famil iar 
WIth wire bending and paper bag machines, to design and 

make an attachment to latter, to make a n d  attach wire 

tasteners t o  paper bags. .For parti culars address A. G. 
Blincoe, Loretto, Ky. 

W-Send tor new and complete catalogue of Scientific 
and other Books for sale by Munn & CO., 361 Broadway. 
New York. Free on application . 

• 

Mimosem). 2. Will  it inj ure the i ron or steel of steam 
boilers if used as a Bcale renlover? A. No. 3. If it is 
not a f(ood article for above purpose, what wonld you 
recommend ? A. Carbonate of soda may be nsed if the 
other does not answer. 

(2200) H. B. asks what the composition 
of oroide is, such as writing pens are made of, and how 
are such pens made. 
A. Copper. . . .  . • . . . . . . . . . . . . . . . . . . . . . . .  68·21 parts. 

Zinc . , . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . •  13'52 

Tin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0'48 
Iron . . . . . . . . . . . . . . . . • • • . . . . . . . . . . . . .  0'24 

Pens are made from sheet metal by stamping. 

(2201) R. H. D .  asks for a formula for 
boiling meerschaum pipes. A. Heat wax up to boiling. 
Plug opemngs in piVe, and plunf(e i t  into wax for 1 
minute. It should be done by an expcrienced pen'ion, 
as you may injure the pipe. Try your hand upon one 
of little value, as they often crack. Milk may be nsed 
instead of wax for slow coloring. 

(2212) J. C. B. says : A dispute arose 
lately upon which I wish your opinion. A 3 inch safety 
valve has an outlet or a waste pipe of 3 inches III 
diameter. As the safety valve is weighted at 100 
pounds to the square inch, one person contends that a 
2 inch waste pipe will  give abundant outlet. Others 
contend that the waste pipe should be of the full dimen· 
sion of the orifice of the safety valve. As the steam 
exhausts into the atmosphere against 15 pounds to the 
square inch, i t  seems reusonable that a 2 inch waste pipe 
would give abundant room fur all the steam to escape 
which would IABue from a 3 inch aperture against a 
hundred pounds pressure. A. A 2Yo inch outlet is gen
erall y  nsed for a 3 inch safcty valve, although Ii 2 inch 
outlet will discharge all  the steam that will escape 
throngh a 3 inch valve as ordillarily used. The con
struction of safety valves does not admit of their full  
opening, seldom more than Olle tenth their capacity 
when opened under boiler pressure. 

(2213) W. R. writes : I have 30 cells of 

me if it is proper. and if so, why is i t  not generally 
used ? A. Patentee means one who has patented, and is 
applicable to all recipients of patents. Patentor indi
cates one who is engaged in patenting, and while it 
could be used in the other sense, seems to present no 
particular advantage, and certainly lacks anthority. 

(2219) G. H. S. asks : If there is any 
flnid or liqnid in existence which always remains the 
same in weight and quantity, and which climate has no 
influence on. A. Probably mercury comes the nearest 
to your requirements ; glycerine, or a non-drying oil. 
such as olive or sweet almond oil, approximate thereto. 

(2220) W. H. O. writes : Is there any 
difference in the degree or extent to which water and 
(or) oil may be rednced in bulk by forcible compression 
under the air pump or otherwise ? A. Each fluid has its 
own coefficient of reduction or expansion under 
changes of pressnre. 

(2221) O. O. asks : How is it that tele
graph l ines make a musical sound when there is no per
ceptible breeze blowing ? A. There seem to be par
ticnlar directions and strenf(ths of wind that corre· 
.pond with the natural vibration period of the wires. 
A strong wind out of accord may have l ittle effect, 
where a slight wind in accord has a powerful effect. 

(2222) A. W. G. asks : 1. A current of 
electricity is said to flow, always, from the positive to 
the nef(ative pole when they are connected by a conduc
tor. If this is correct, how, i n  working a differential 
duplex, with the positive pole of the battery to the 
f(ronnd and the nef(ative to the line, can the current 
divide at the relay so as to pass through both coils ? A. 
A current always diVides in a branched circuit in pro
portioo to the conductivity of the different branches. 
2. What is meant by H counter electromotive force," 
spoken of in connection with electric light circuits ? A .  
Counter electromotive force in arc hgtt circuits i s  due 
to polarization in the lamps. It is a current which op
poses the direct current by which the arc is produced. 

(2223) J. B. asks (1 )  for the form ula to 
apply to the tin in making tin types. 1'he formula and 
process of developing and finishing. A. The plate is 
coated with a collodion made as follows, but which 
can be bought at photo dealers ready made : 

Collodion. 
Alcohol and ether eq ual parts, f(un cotton sufficient to 

make moderately thick film, say 5 oc 6 grains to the 
ounce, put the cotton in the ether first, when it is  well 
saturated ponr in the alcohol, to which add 

Iodide of ammonium . . . . . .  . . . .  .4 grs. to the oz. 
Iodide of cadmium . . . . . . . . . . . . . . 2 ..  
Bromide of cadmium . . .  . . . . . . . .  1 " u 
Bromide of copper . . . . . . . . . . . . .  1 H H 

There are 8 f(rains of salt to the ounce. When the 
collodion has set, the plate is immersed in a silver bath, 
made by dissolving 50 grains of nitrate of silver in 1 
ounce of distilled water, and kept there from 2 to 5 
minutes. Ii is then put into a plate holder, exposed for 
29 seconds in the camera, and developed with the fol· 
l owing : Developer. 

Water . . . . . .  . . . . . . . . • • • .  B4 0z. 
Protosulphate of iron . . • • . . . . . . . . . . • • . . . .  4 .. 
Acetic acid . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  . . •  4 H 
Alcoholic solution of tannin, ten grains to 

the Oullce . . . . . . . . . . . . . . . . . . . .  _ • . . . • . . . .  4 " 
The acid and tannin solntions should be added after ItS 

(2202) E. S. M. asks for a recipe for 
a black 1,"lsomine, which, when applied to a white wall, 
wil l  f(ive a dull  black. For one gallon soak Yo pound 
f(ood glue in water, heat until dissolved, and dilute to 
one f(allon. :Mix with this lamp black, and if desired a 
little whiting to f(ive it a body. 

gravity battery, each cell having an E. M. F. of 1 volt ;  iron bas been dissolved. The developer has to be flowed 

would above mentioned battery do for electric l ighting, over the plate with one sweep. The picture is fixed by 

and wbat candle power lamp would it supply ? Would putting the plate into 
HINTS TO CORRESPONDENTS. (2203) R. B. asks for a formula for a 

good furniture polish to use on furniture in use. A.  
M ix oil of amber (reflned) and ol ive oi l ,  1 pound of each 
with 1 ounce tincture of henna. 2. How to destroy 
water bugs and other insects that are in dwellings. A. 
Use fresh Persian powder; for water bugs use pow
dered borax. 

it be as f(ood for the purpose, and f(ive the same amount Cyanide of potassinm . . . . . . . . . . . . . .  .. . . .  2 oz. 
NaDlel!l and A d d rel!ll!l must accompany all letters, 

or no attention will be paid thereto. This is for our 
information, and not for publication. 

of current, as 15 cells of bichromate of potash battery, Water. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . .  64 .. 

Re fer e n c e ll  to former articles or answers should 
give date of paper and page or number of question. 

I n q ll i riell not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a l ittle research, and, 
though we endeavor to reply to all, either by l etter 
or in this department, each mnst take his turn. 

each cell having an E. M. F. of 2 volts? A. Owing to I 'fhen washed and dried. We obtain the above particu
the great resistance of the gravity battery, it is not lars from " Photof(raphy in the Studio," by E. M. Es. 
adapted to electric lightinf( purpose.. By applyinf( tabrook. 2. Will tbe diaphraf(m in the telephone in 
Ohm' s  law. you will readily see the difference between the December nnmber work better to be of larger 
the two batteries. Thirty cells of gravity battery diameter ? A. No. 

S I' eclal W ritten I n forDlati o n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sclen U li c  ADle rlcall S Il I' p l eDlellt .. referred 
to may be had at the otllce. Price 10 cents each. 

B o ok .. referred to promptly snpplied on receipt of 
prICe. 

Mlnera •• sent for examination shonld be distinctl y 
marked or labeled. 

(2191) F. H. W. writes : Can you tell me 
something that I can use to coat either zinc or wood 
that will not be affected by acids or chemical action of 
any kind ? It is for a photographer's  sink that I want it 
A.  Use wood. anp" Hlllear over with 4 parts resin, 1 
part gutta perch& and a l ittle boiled oil,  melted together 
and applied hot to the perfectl y  dry wood. Do not. 
use zinc. 

(2204) A. B. S. asks : Will you kindly 
advise me b y  retnrn m a i l  if  there a r e  any t w o  o r  three 
kinds of metal that will  form an e lectric current when 
brought in contact with each other? A. PractICally no. 

(2205) L. A. J. asks for a receipt for 
making waterproof celnent, to be used in constructing 
aquarium. A. Take 25 parts gutta percha in shreds 
and melt it carefully. Add 75 parts ground pumice 
stone, and then mix in 150 parts Bnrgundy pitch and 
luett well together. 

(2206) E. W. M. asks : 1. Can No. 24 
cotton·wound copper wire be used for the secondary 
coil of an induction COli ? If It can, what should I use 
for the primary coil ? Also, how mnch tin foil is necE'S
sary for the condenser of such a coil ? A. Wire of this 
size is not suitable for a spark coil. No. 36 should be 

wonld have a resistance of 90 ohms at least. A 30 volt 
lamp has a resistance of 25 ohms. The least possible 
total resistance would therefore be 115 ohms. Accord-

E 30 
ing to Ohm's law - = C we will have -� = 0'26 am-

R 115 
pere. The lamp requires a current of 1 '20 amperes. 
Under the same conditions the bichromate battery 
would yield a current of 0'92, which is abont 3).2 times 
f(reater than .that from the gravity battery, but still in
sufficient for a single 30 volt lamp. 

(2214) J. E. F. L. asks : What is the 
desired object to be attained in ..  squaring the circle " 1  
A .  I t  resolves itself into finding the ratio between cir
cumference and radius. The original idea was to 
describe a square of area equal to a circle. 

(2215) W. M. D. w rites : Can you tell 
used. Two layers of No 16 would auswer for the me of some plan for preventing the green stains on 

(2192) L. P. L. asks : \Vith what force primary of an Induction coil 8 or 10 inches lonf(. It re- marble caused by water drippi Df( from a bronze tablet ! 
will a body weighinf( 150 pounds strike a jumpinf( net, quires from :30 to 40 "quare feet of t in foil for the con- We have a soldiers' monument with a bronze tablet let 
fal l ing from a height of 45 feet, and how many men will denser. 2. lIow many cel ls  of Grenet battery are neces- iuto eacb of its four faces, and the marble below the 
it take to hold the net ?  Size of net 10 feet in diameter, sary to operate it (size of zinc an,1 carbons 4:Ji by 1% tablets is  streaked with green. I wonld l ike to know 
woven l ike a spider's web. Body falling from natural in.) ? A. From 4 to 6, connected two in paral lel.  :3. how to remove the stains and to prevent the formation 
gravity. A .  The body wi l l touch the net with a velocity Can No. 24 wire be used on a small electric locomotive of more in the future. A. Treat the stains by process 
of 53,'. feet per second, and evolve a force of 4 foot l ike the one in SUPPLEMENT, No. 19, page 301 ? A. Yes. given in query 2176. When the marble is  clean, go over 
tons, or 8,000 pounds through a space of 1 foot. If its 4. How many Grenet cells are needed to rnn a loco- it with hot paraffin. The cure wil l  not 1)e a perfect one. 
fal l is  stopped i n  a distance of 3 feet after touchlllf( the motive so made, the track being of copper and about (2216) C. F. T. writes : 1. Is there any 
net. t he final weight of impact on the net wi l l  be 2,666 five feet i n  diameter ? A. Two or three. 5. What is a way I could stain or color a white glass bottle to a 
pounds. It wil l  take more men than can f(rab the net f(ood formnla for blne prints on rough drawing paper? deep ruby col or? A. Mix clear dammar varnish with 
to stop the fall. A. For information on blue prints consu l t  SUPPLEMENT, red extract of alkanet root and varnish the bottle. 2. 

(2193) Subscriber asks : \Vhich is the Nos. 585 and 514. How can I smooth tbe inSide of a piece of half inch gas 
more economical for feedinf( a 40 horse power tubular (2207) H. H.  G. says : I would like you pipe about 3).2 ft. long? I have neither dri l l  nor reamer 
hoi lnr. a power or steam pump, and why ? Said pump to explain in the SCIENTIFIC AMERICAN why the moon long enough. A. Only by mechanical means, such as a 
to be used for nothing else, and all  the water to go which fulled on April 5 was so late in gettinf( u p ?  On stick coated with glue and emery. The operatiou may 
throuf(h a heater, warmed by the exhaust from the en- the 1st of the month it did not rise until 23.45, when, ac. prove Ii long one. 
f(ine. Steam pressure on boiler, from 80 to 90 pounds. cording to the N. W. Almanac, i t  was due at 20.8. It (2217) F. E. K. J. asks : How can I 
A. The power pump is the n108t economical, because has caused cOllsiderable comment about here, as moons make a fluid like binders use in rul ing letter paper ? I 
the en gine. if a good one, is more economical than a at that stage rise 80 much earHer than this one. A. On made same with aniline and wilter, but it seemed to 
pnmp for a f(iven power. In the steam pump the steam April 7 the moon rose at 21 h. 9 m. by our almanac. fiow too freely. A. Add a l i ttle f(um "rabic solution to 
follows full stroke, while the steam engine ntilizes the The moon is generally very steady in her habits of risinf( your ink. Aniline wil l  fade. A dil ute solution of 8ul
economy of expansion and has also less clearance than and setting. Mankind and their time keepers afe not so phindhrotic acid WIth gum arabic would be InOr€ 
a steam pump. and a less per cent of friction. steady. permanent. 

(2194) S. P. C. asks how to prepare glue (2208) W. L. asks : 1. Would a cast (2218) W. H. writes : Every week I re
size in l iquid form to keep fluid at 34° to 40" sbove iron ring two inches diameter, two and one·half inches ceive an English paper containing an advertisement 
zero. I want to use it with resin and wood alcohol t o  wide and one-fourth inch thick, do for an armature core wherein th� word H patentor I '  occurs. I am unable to 
flll a paper snrface. A. Mix your glue after solntion in for a small electric motor, or wonld it  not be thick find authority for the word. Will you kindly inform 

(2224) H. R. N. writes : I have made 
simple electric motor described in SUPPLEMENT, No. 
641. It runs finely when connected as a shunt machine 
on Edison current of no volts. 1.  Can I run it with the 
caustic potash battery described on page 408 of "Experl' 
mental Science " ?  A. You can run your motor with the 
caustic potash battery, bnt it will require about 20 cells 
connected. 5 in parallel, and 4 in series. 2. How many 
cells and what size should they be to run a boat 15 feet 
long, 3 feet broad ? I have motor wonnd with No. 20 
wire, 100 feet on each magnet coil.  A. For running a 
boat yon would require a more compact battery. Bet· 
ter use a plunginf( bichromate battery of 6 to 8 cells, 
with carbon find zinc plates 6X8 inches. 3. What size 
propeller will I need to run the boat at a fair speed ? A. 
You wonld reqnire a two-bladed propeller 8 inches in 
diameter. 

(2225) R. A. writes : 1. I should like to 
know why they use permanent magnets in the tele
phone now in general use. A. Permanent magnets are 
used in telephones to avoid the necessity of a battery, 
involvinf( expense and trouble. 2. A telephone man 
told me that it  was necessary to have the receivers ex� 
actly equal. that is, have the same size coil, core, and 
tympanum. Is this true, and why ? A. It is not true. 3. 

If brass is made of copper and zinc, does it form a bat· 
tery when placed III acid and water, and is that tbe 
reason it  makes a sore on the flesh by decomyoBing the 
fluids, and they claim it  cures rheumatism ? A. It may 
dls.olve, but forms no f(alvanic couple properly .pesk_ 
inf(o It makes a sore by the poisonous action of the 
oxidizinf( copper. 4. What is  German silver? A. An 
alloy of copper, nickel ,  and ZIllC. 5. Are there more 
amperes given by a number of cells connected in mul
tiple than one cell with an equal .urface of carbon and 
zinc ? A. The same cnrrent, other things being equal. 
6. Is the chemical action of dry batteries the same as 
others, and why can it be restored by reversing a cnr' 
rent through it? A. Yes ; almost any battery can be re
stored more or less as described. 7. I find that in a pair 
of electric horseshoe magnets, as long as there is a 
good connection between the two poles by an iron arma· 
ture, the"magnetism remains after the ourrent has ceased. 
this is only when there i.  a clean connection. If paper or 
any non-magnetic metal comes between, i t  ceases. I 
have never seen it mentioned in any electrical books. 
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What and why is  it?  A .  'rbe paper breaks what may I (2234) C. H. V. asks : What will make 
be termed the magnetic circuit. 8. How can wood bQ lineu paper soft and l imber, other than by immersion in 
"eusoned 1 A. By drying. 9. Why do they use an i n- weak sulphuric acid bath?  A. Boiling water tends to 
dnctioll coil i n  the telephone instead of a direct curren t ?  produce the desired effect ; caustic alkali in solution or 
I shoul d  think it would be un profitable on account of a strong solution of chloride of zinc may be tricd. It is 
the rcsistance. A. To avoid the necessity for heavy not easy to suggest anything that will  effect the purpose 
l ines for cond uctors . without injury to the fiber. 

(2226) A. T. O. writes : 1. I have a solid ==="""'''''''''''=''''''''=''''''''='''''''''''''''''''''''''''' ''''''''''''''''''''''''� 
flame gas furnace. Is it a good thing to use in heating 
tool steel fol' forging and tempering ? A.  Yes, if  the 
temperature i s  high enough. 2. \V hat is the caustic 
potash and iron battery of which I have heard favorable 
mentIOn lately? A. Negative element iron , posit i ve 
element zinc, depolarizer oxide of copper, resting on the 
iron plate, exciting l i quid caustic soda, or caustic pot� 
ash i n'sol ution, E. M. F. O'j to 0'9 vol t. Resistance very 
low, current very constunt. 3. A ton of water fall ing 10 

feet will do 20,000 foot pounds of work. Now, I main, 
tuin th.at if  it be allowed to do Its work by fal l ing 
through that di star.ce, it is  immaterial whether it does it 
through the medium of an overshot or a turbine wheel, 
provided friction be left out of account, and, in the case 

of the overshot, that none of the water be discharged 
from the buckets until it reaches the lower level. Am I 
rignt ? A. It is immaterial . On the whole perhaps the 
overshot type of wheel has given the highest efficiency, 
though turbines have in 80me i nstances given about as 

good results. A loss of from 10 to 30 per cent is to be 
anticipated. 

TO INVENTORS. 
An experience of forty years, and the preparation at 

more than one hundred thousand applications for pa� 
tents at home and abroad. enable us to understand the 
laws and practice on both contments. and to possess un
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may b e  had o n  application, and persons 
contemplating the securing of patents, either at home or 
abroad. are invited to write to this office for prices, 
which are low. in accordance with the times and our ex
tensive facilities for conducting the bUsiness. A ddress 
MUNN & CO .. office SCIENTIFIC AMER ICAN, 361 Broad-
way, New York. 

INDEX OF INVENTIONS 
F o r  _hleh L etters Patent oC tlae 

United States ,vere Granted 

May 6, 1 8 90, 
(2227) L. H. asks : How many gallons & N D EACH BEARING '.l'HAT DATE. 

of water can be evaporated with a ton of coal ? Does 
Balt water evaporate as fast as fresh. uuder simllar con
ditions, and if not, explain difference? What is the best 
known process for evaporating water for making salt 
where coal is  used as a fuel , and where can I get in
formation as to the cost of same? A. The evaporation 
power of a ton of bituminous coal is  equal to about 
3,000 gallons of water in open pans, with economical 
firing. As saturated brine boils at 2'2jO Fah., instead of 
21;�0 for fresh water, the eVaporation effect of a ton of 
coal will  be somewhat l ess for making salt. By the re
generative process of ntil izing the heat of the vapor of 
evaporation for heating and concentrating the incoming 
brine, It  is claimed that a much greater evaporation 
effect is produced per pound of coal. a possibil ity of 
nearly 15 pounds of water per pound of coal. By ad
dressing the Secretaries of State of New York and Michi, 
gan you may obtain the reports on the salt industry of 
these States. 

(2228) W. D. M. asks : 1 .  What is the 
E. M. F. of Ful ler's battery ? A. About 2 volts. 2. 
How long wil l  10 or 12 Fullers run. nsing them about 
four to six honrs a day? A. It d epends on the amount 
of work done. Probably 4 or 5 days.  3. How many 
2 q uart BUllsen battery cells will it take to run the sim
ple electrIC motor. and how many days will they run the 

motor at six hours a day ? A. It will take 12 cel ls, 
connected 6 in paral lel and ;l III Beries. 4. Will  
wrought iron do to wind the field magnet on? A. Yes. 
5. Can I nse wrought iron for the core of the armature ? 
A. It is not as good as the w ire. 6.  Can I use insulated 
iron wire No. 19 to wind the core of the armature ? A. 
Yes. 7. What number of ,vire should be used for the 
winding of armature and field magnet? A. No. 18. 8. 
How many revolutions will it  make a minute ? A. 
About 2.500. 9. What fraction of a horse power is  i t ?  
A .  One.eighth t o  one,tenth. 

(2229) J. B. P. asks : Why does a tree 
grow ronnd and not sq uare or any otber shape ? A. 
There is nothing III nature on the sq nare, except the 
forms of some crystallIne minerals. A c i rcle is  the 
shortest way around, aud as trees grow from a common 
center, a c ircle becomes a natural sequence ! n  their out· 
ward form. 

(2230) E. H. asks : Is there any agent 
known which wil l restore the dnctility of sheet iron, 
which has been annealed, otherwise than ro11 ing? A. 
Rolling or hammering is the only way of hardening 
zinc. Its toughness cannot be restored except by roll
ing at the proper temperature. 

(2231) O. P. Q. asks for a rule to find the 
horse power to hoist a given load from a coal shaft in a 
given time. Say 2,500 pounds 400 feet in one minute. 
A. Mu l t ip ly the load i n  pounds by the height in feet 
per minute and divide the product by 33,000. Thus:  
2500 X 400 
----=30 horse power, to which must be added the 

33000 
friction of engine and hoisting gear. 

(2232) G. W. T. asks : What is the dif-
ference in amount of yearly evaporation between one 
acre of grass land, one acre of plowed land, and one 
acre of wate r ?  A. The differen ce between the amount 
of evaporation on water, plowed land, and grass is very 
uncertain, depending u pon the supply of water in the 
Boi l , a dry soil evaporating much less than a wet soil 
nnder plowed ground.. On the average, evaporation on 
water i s  greatest. amounting to about 0'08 of a pound 
per square foot per hour at a temperatnre of 50° in a 
l ight breeze. Plowed gronnd less. and grass more or 
less. according to condition of soil beneath. The flver 
basins of the northeastern part of the United States and 
Western Etlrope evaporate abon t oue,half the total rain
fall ,  while the great basin8 of the Amazon and the M,s
si ssippi evaporate four-fifths of the total rainfall. 
The entire Nile basin evaporates about 96 per cent of 
the total rainfall .  The evaporation from the whole land 
surface of the world £ives an average of about 75 per 

cent of the total rainfall u pon the land. 

(2233) W. E. F. -The b i rd is the Bo
hem ian waxwmg (Ampelis garrulus L.) Habitat 
North America � U. S. . .  Casually in winter, hut !Some
times appearing in immense roving flocks south, some
times to 35° " (Cones) : also H Nor therly hemisphere, 
northerly, wandering south in vast troops at irregular 
periods . In America. Bouth, regularly in winter to the 
northern tier of States , in the Rocky Mountains much 
fnrther, casual ly  to about 35°. Rare on the Pacific coast 
except in Alaska. Breeds in high l atitudes, but down 
to the United States border in the Rocky Monntains 
nests in trees or bushes in the crotch of a bough or sad
dled on a lunb " (Coues). Eggs larger than those of the 
cedar waxwing. Your other q neries will be answered 
liter. 

LSee note at end of list about copies of these patents.j 

Adjustable table, R. S.  CarT . . . . . . . . . . . . . . . . . . . . . . . . .  427,223 
Alarm lock, P. Francis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.411 
Amalgamatol'. E. D. Roth . . . . . . . . . . . . . . . . . . . . .  : . . . . .  427.442 
Ammonia engine. aqua. J.  H .  Cam pbelL . . . . . . . . . . . 427,401 
Ammonia engines, appaL'atus for securing the ab-

sorption of exhaust ammonia gas from, C. H. 
Campbell . •  . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.397 

A nchor attach ment, H. L. Moule . . . . . . . . . . . . . . . • . . 427,:341 

Anti-friction wheel, C. G. Deming . . . . . . . . . . . . . . . . . . 427.301 

Awning. T. W. & B.  T. Wood . . . . . . . . . . . . . . . . . . . . . . . .  421,287 

Ax, wood chopping. O .  Kim e .  . . . . . . . . . . . . . . . . . . . . . . . .  427.088 
A xl e  journal box, car, W. O. Dunbar . . . . . . . . . . . . . . .  427,303 

Axle. self-lubricating. T.  J. Weaver . . . . . . . . . . . . . . . .  427,451 
Axle. vehicle, L. M. Doddridl<e . . . . . . . . . . . . . . . . . . . . . 427.466 
Baby walker, A. Rosenthal . . . . . . . . . . . . . . . . . . . . . . . . .  427,116 

Bag. See Traveling bag. 
Ball seater and capper, combined, J. W. Carver . . .  427,224 
Band cutter and feeder. M. Ryman . . . . . . . . . . . . . . . . .  427,272 

Band tie. J.  R. McI.laren, Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  427,355 
Barber's appliance, A. C. Osborne . . . . . . . . . . . . . . . . . . 427.2H 
Barrel machine, II .  J. Gilbert . . . . . . . . . . . . . . . . . . . . . . . 427,071 
Barrel making machine. C. W. O. Erichson . . . . . . . .  427.50" 
Barrels, makinJ;{, H. J. G ilbert . . . . . . . . . . . . . . . . . . . . . . .  427.230 
Basins, sewer gas excluder for wash, F. B. Her-

bert . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,323 
Bath. See Electroplating bath.  
Bathing apparatus, Swank & Cosner . . . . . . . . . . . . . . . .  427.377 
Batteries, device for unloadinliC. recharging, and 

reloading electriC car, J.  C. Chamberlain . . . . . . .  427.459 
Bed bottom and brace, adjustable, P. G. Gesford, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.163 
Beds. automatic leg for folding, F. Bennett . . . . .. . . 427.2Y3 
Belt, electro.J;Calvanic, A. Dow . . . . . . . . . . . . . . . . . . .  427.4.68 
Belt shifting and brake apparaLUS. combined, J. 

Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,44!} 
Belts, girths. etc . . 1 001 for tightening, J. Eagan . . .  427,3O! 
Bench. See Work bench. 
Binder. tem porary, D. Moynahan . . . . . . . . . . . . . . . . . .  427.3.10 
Blacksmith'l! tongs, J. T. Spencer . . . . . . . . . . .  � . . . . . . .  �1,127 
Block. See E' use block. 
Board. See B u lletin board. Multiple switch 

board. 
Boiler. See Steam boiler. 
Bolt heading device, E. Hubner . . . . . . . . . . . . . . . . . . .  427,324 
Bolt trim ming machine. if. Mutimer . . . . . . . . . . . . . . . .  427.431 
Boltmg reel. R. A. Stubbs . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.271 
Book and manifold blotter, combined account, �'. 

R. Mille" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 •. 18'2 
Bookbacking machine. A. Maim . . . . . . . . . . . . . . . . . . . .  427.434 
Bookbinder's and priuter's dry pressing, sheet ty-

ing, smashing, and tableting machine. J .  W. 
J ones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.426 

Book cutting machine. E. Girt.an ner . . . . . . . . . . . . . . . . 427.170 
Borinfl machine. C 1I. lrwin et al . . . . . . • . . . . . • • . • . •  427.!l25 
Bottle corking machine, E. Ermold. . . . . . . . . . . . . .  427,258 
Box. See Cigar o r  tobacco box. Letter box. 
Brace. See Rail brace. 
Bracket. See Fence bracket. Shelf bracket. 
B rake. See Car brake. Wagon brake. 
Brake hose. electric connector for. Wamsley & 

McIntosh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  427.138 
Bridge, pontoon, S. N. Stewart . . . . . . . . . . . . . . . . . . . . .  421,446 
Broiler and baker, combined, G. Milner . . . . . . . . . . . .  427.519 
Brush. fountain, W. H. Heinz . . . . . . . . . . . . . . . . . . . . . . . 427,078 
Bulletin board, baseball, G rozier & Anderson, . . . . .  427.508 
Burial casket, B. 11. Bennett . . . . . . . . . . . . . . . . . . . . . . . .  427,24h 
Burial casket. J. D. Ripson (r) . . . .  . . . . . . . . . . . . . . . . . . .  11,0;5 
Burner. See Gas burner. 
B u rner. T. Wall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.38.3 
Button. S. C. H oward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,172 
Button fasten�r. F. A. Smith. J r  . . . . . . . . . . . . . . . . . . .  427.126 
Button hole cutter, E. J. Toof . . . . . . . . . . . . . . . . . . . . .. . . 4271245 
Cabinet for duplicaUng apparatus or slabs, M. A.  

Levy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.518 
Cabl e  grip carrier sleeve. J. Stephenson . . . . . . . . . . . . 427,484 

Camera back piece, J. 1<. Hein . . . . . . . . . . . . . . . . . . . . . . . 421,321 
Can, Clark & Folsom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421,50'J 
Can capping machine, S. Lake . . . . . . . . . . . . . . . . . . . . . . .  427,332 
Car brake, railway, Hoadley & BemIs . . . . . . . , . . . . . •  427.080 

Car coupling, Bacon & Sellers . . . . . . . . . . . . . . . . . . . . . . .  427.212 
Car cou pling, I .  Bradfield . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,222 
CIlr coupling, M. M.  G reen . . . . . . . . . . . . . . . . . . . . . . . . . . . 421.;1l0 
Car coupling. E. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.;171 
Car coupling. Westbrook & Cook . . . . . . . . . . . . . . . . . . . . 427.085 
Car door. T. G. Ruffhead . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.309 
Car door brackets, catch for. F. E. Canda . . . . . . . . . .  421.21J7 

Car door fastener. II . E. Hoke . . . . . . . . . . . . . . . . . . . . . .  421.419 
Car. dumping, Chevalier & Buette . . . . . . . . . . . . . . . . . . 427.047 
Car seat. street. H .  W. Libbey . . . . . . . . . . . . . . . . . . . . . .  427,OH5 

Car, st.ock.  O. D. Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.<»3 
Car, stock. J. H. Kimbal l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.428 
Car wheel. balanced. P. H. Griffin . . . . . . . . . . . . . . . . . . . 427.415 
Carburetor, J. J.  Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,225 
Carburetor. W. H. Shannon . . . . . . . . . . . . . . . . . . . . . . . . . . . 127, 197 
Carburetor, J. S. Tibbets . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.487 
Card cutting machllle, M. M eriam . . . . . . . . . . . . . . . . . . 427.098 
Carriage s pring. \V. '.1'. Foster . . . . . . . . . . . . . . . . . . . . . .  427,261 
Carrier. See Cash carrier. Trace carrier. 
Cart, road. C. L. Barrett . . . . . . . . . . . . . . . . . . . . . . . . . . 427,454 
Carts, sllring back for road. J. H. HGugh . . . . . . . . . . . 427,083 

Cartridge indentor, W. S. Tobie . . . . . . . . . . . . . . . . . . . . . 427,282 
Cash carrier, A. A. Callie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.397 
Cash register and indicator, H. T. Jones . . . . . . . . . . .  427,086 
Catches, making garment or fabric holding, G.H. 

Pbelp� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.242 

Cement. establishing units of measure in com- I Gas burner, E. F. 'rreut . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 427,879 
pounding Portland, Trump & Peck . . . . . . _ . . . . 427,380 Gas burner. natural, C. H. Carpenter . . . . . . . . . . . . . • . . 427,2!)9 

Cqruent tubes. machine for making. D. Zisseler . . . 427,388 Gas jets. attachment for increasing the i l lumi-
Centrifullal l iquid separator. H. F. Beimling . . . . . . 427.m�O I nating power of, V. E. Cohen . . . . . . . . . . . . . . . . • . . .  427,050 
Chair, de8k. and table, combined, O. Fritz . . . . . . . . . .  427.418 Gases from coke ovens. apparatus for utilizing 
Chair, seat, reversi ble. J.  B.  Popenhallen . . . . . .. . . . .  427.359 waste. C. C. Wyllie . . . . . . . . . , . . . . . . . . . . . . . . . . . . . .  427.2lO 
Chill  for car wheels. P. Connelly . . . . . . . . . . . . . . . . . . . . 4-27.052 Gate. See Inood o r  water gateI'. Railway gate. 
Chlorine, obtatning. R. Dormer . . . . . . . . . . . . . . • . . . . .  427.467 Railway crossing gate. Swinging gate. 
Chopper. See Cotton chopper. G ate. W. A. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42 •• 1 19 

Churn. J. M. Curtice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421.05;\ Gate hanger. Peak & Casaday . . . . . . . . . . . . . . . . . . . . . . .  421.439 
Churn. J. H. Rebuk et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.188 G ear wheel. C. H. Morgan . . . . . . . . . . . . . . . . . . . . . . . .. . .  421.103 
Churn. P. A .  Schuch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.1\:12 Generator. See Hteam generator. 
Churn closure. H .  Brokaw . . . . . . . . . . . . . . . . . . . . . . . . . . .  421,457 U love adjuster, M. E. Tawse . . . . . . . . . . . . . . . . . . . . . . . .  427.13:l 
Cigar or tobacco box. S. E. Warren . . . . . . . . . . . . . . . . . .  427.285 G ramophone. W. Sueis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.279 
Cigarette, �'. S. K inney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,176 Grindlllg' machine, A.  B.  Landis . . . . . . . . . . . . . . . . . . . . . 421.091 

Cla m p. See FUrniture clamp. Hose clamp.. Grinding pearl, ivory, etc., machine for. J.  H. 

Clam p, W. Carroll  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,300 Lawles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.417 

Cleaner. See Flue cleaner. Window cleaner. G uard. See Door guard. 

Clip. See Spring clip. Gun barrel. spring air, C. J. Hamilton . . . . . . . . . . . . . .  427,313 

Clod fender, S. B. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.160 G u n .  machine, J.  L. :Murphy . . . . . . . . . . . . . .  ' . . . . . . . .  427.239 
Clock winding mechanismt A. Bannatyne . . . . . . . . . .  427.292 G u n .  quick firing, Hol mstrom & Nordenfelt . . . . . . . 427.081 
Clock winding mechanism, aut.umatic, O .  Urban . .  427,381 Ilame fastening J.  E. B u l l .  . . . . . . . . . . . . . . . . . . . . . . . . . .  427.041 
Cloth. etc.,  steam box for dampening, D. Gessner. 427,(J6�J Hammock stand, portable curtained, A. J. Wes-
Clothe� rack. ironing table, and clothes drier. ton . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.400 

combined. J. S. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427,051 Handle. See Tool handle. 
Clutch, ;\Ioore & W h ite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.344 Hanger. See G ate hanger. 
Cl utch. friction, J. D. Ehrmann . . . . . . . . . . . . . . . . . . . . .  427,251 H arrow. II. II. It.,razier . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  427.412 
Clutch, friction. A. W .  Jones . . . . . . . . . . . . . . . . . . . . . .  427.085 Harruw .  'V. S. McCord . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,353 
Coal and other m i n erals, separating and clean s- Harrow. W. fJ.�. Sterling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,276 

ing, Luhrig & C uninghume . . . . . . . . . . . . . . . . . .. . . . .  427,43:1 H arvester. corn, G. 1'-'. S. Zimmermann . . . . . . . . . . . . .  427,534 
Coal c h ute, R. A. McCauley . . . . . . . . . . . . . . . . . . . . . . . . . .  427.184 H arvester, cotton .  G . Beekman . . . . . . . . . . . . . . . . . . . . .  427.2J 8 
Coal screen, Simpson & Stockett . . . . . . . . . . . . . . . . . . .  427,526 Harvester. grain. R. Ef. Sheldon. Jr . . . . . . . . . . . . . . . . 4�7.443 
Coal separator. W. H. Sp.xton . . . . . . . . . . . . . . . . . . . . . . .  421,124 Hat furm ing and pressing machine. T. J. Pearson 427.186 
Coffin. S. & C. A. Blodget . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,391 Haversack, W. �'. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,493 
Coke ovens, portable bottom for. Evans & Adams 427,:307 IIead and back rest, C. Gurney . . . . . . . . . . . . . . . . . . . . . . 427,311 
Colter� to plow beams, device for attaching, G. H eater. See Feed water heater. 

Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.102 Heel building machine, J.  E. Brown . . . . . . . . . . . . . . . . 427 .4�8 
Combustion, means for assurinfj{ perfect. J. Liv- Heel plate. �-'. H. Hichards . . . . . . . . . . . . . . . . . . . . . . . . . .  427.524 

ingstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  427,432 Holder. See Cuft· h older.  11�lower or plant holder. 
Commutator for electric motor�, A. A .  Ingraham. 427,235 Match box holder. Paper holder. Plate h old-
Conden�er. automatic. 1.1. Schutte . . . . . . . . . . . . . . . . . •  427.193 er. Sponge holder. Stub holder. Tool 
Cork puller, auto m at ic. E. D. l\liddlekaufl' . . . . . .  ' "  427.()IJJ holder. 
Corn shocker. H . Levarn . . . . . . . . . . .  " . . . . . . . . . . . . . . . . .  427.004 Hominy flakes o r  corn flakes. manufacturing, J. 
Corset fastening. T. J. Brough . . . . . . . . . . . . . . . . . . . . . .  421.2H5 A .  Currie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,159 

Cosmetic • . T. B. Strong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.202 Hood, M. �'rey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,26a 
Cotton chopper, scraper) and c u ltivator, D. D .  Hook or shackle. R. M. Ruck . . . . . . . . . . . . . . . . . . . . . . . 427.482 

Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.061 H orses' hoof�. tool for trimming, A. M. Roberts . .  427, 115 
Coupling.  See Car coupling. Hose cou pling. Pipe H orseshoe • .  J.  Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427 . 1 8:J 

coupling. Hose clamp. D. �'. rroomey . . . . . . . . . . . . . . . . . . . . . . . . . .  427 .1:�2 

Crane. S. Forter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427,260 Hose coupling, C. Eckhard . . . . . . . . . . . . . . . . . . . . . . . . . . 427.305 
Crusher. S 3 e  Ore crusher. Hose reel attachment • . 1. H. Luther . . . . . . . . . . . . . . . .  427.;{;14 

CutI holder. A. Goulding . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.414 H ydrocarbon furnace, Hogers & W harry . . . . . . . . . .  427,36i 
Cultivator. C. Al berseu . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.142 Indicator. See Steam engine indicator. 
Cultivator, E'. C. E'ield . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.41J'J Inhaler. R. Macdonald . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 427.179 
Cultivator, spring tooth. J. II. Fountain . . . . . . . . . . . .  427.066 Inhaler and respirator, J. O .  \Voods . . . . . . . . . . . . . . .  427.247 
Cult ivator. steam. C.  R. Sack . . . . . . . . . . . . . . . . . . . . . .  427,117 Inhaling apparat.us. R. ll acdonald . . . . . . . . . . . . . . . . . . 427,178 
Cup. See Oil cup. Inkstan d,  G. A. Fifiel d . . . . . . .  . .  . . . . . . . . . . . . . . . . . . 427.063 
Cut-otr for rain water spouts, S. T. Suddick . . . . . . . .  427,206 Insect trap for furniture. P. J .  & W. Bauchmuller 427.143 
Cutter.. See Band cutter. Buttonhole cutter. Insulating compound, h eat. N. C. �"'owler . . . . . . . . . 427.161 

Vegetable cutter. Insulator. J. E-. Buzby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.296 
Damper regulator, C. G. J ewett . . . . . . . . . . . . . . . . . . . 427.327 Iron. See Sad i ron. 
Damper regulator, 1\ J. Kieley . . . . . . . . . . . . . . . . . . . . . .  427.175 Ironing machine, .J. J. Daley . . . . . . . . . . . . . . . . . . . . . . . 427.463 

Dental elevator. D. Siddall .  . . . . . . . . . . . . . . . . . . . . . . . . . . 427,215 Ironing machine, I:t. II. Dusenbury . . . . . . . . . . . . . . . .  421.469 
Dental matrix. \V. II. Marshall . . . . . . . . . . . . . . . . .. . . . .  427,368 J aCk. See 'Vagon jack. 
Dental plugger, electric. W. E. G ibbs . . . . . . . . . . . . . . .  427,OiO J igging sieve. hydraulic, O .  Bilharz . . . . . . . . . . . . . . . . .  427.249 
Ditching machine, grader, and loader, combined. J oint. See Railway joint. Hailway rail jOint. 

W. H .  Sanford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.273 K iln. See Tile or brick kiln. 
Dock. dry, O .  Von Nerta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.382 Knitting machine latch n eedle, O .  Treat . . . . . . . . . . .  427.134 
Door, fireproof. J .  W. Rapp . . . . . . . . . . . . . . . . . . . . . . . . . .  427,3b'2 K n itting mechanit-lm. circular,  Davidson & Dixon. 427.4H5 

Door guard . trap . . J. Kearney . . . . . . . . . . . . . . . . . . . . . . . 427,421 Knob attachm�nt, I. J. G ray. . . . . . . . . . . . . . . . . . . . . . .  427 ,Ota 

Door lock, J. �-, '1'hom pson . . . . . . . . . . . . . . . . . . . . . . . . .  427,131 Lamp, W. W. Willits . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  427.491 
Door opener, A. Hotal ing . . . . . . . . . . . . . . . . . . . . . . . . . .  427,082 La m p; Argalld, C. S. U pton . . . . . . . . . . . . . . . . . . . . . . . . . . 427.207 
Draught attac hment, plow. G. Richter . . . . . . . . . . . . .  427.481 Lamp attachment. arc, A. P. Seymour . . . . . . . . . . . .  427.195 
Drawer and t-lales recorder, cash. D. J. Johnston . .  427.tt4 Lamp key socket or SWitch, incandescent electriC, 
Drawer equalizer, J. II. K n aus . . . . . . . . . . . . . . . .  , . . . .  427.!131 Hol mes & Gale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.f.14 
Dra.wer, furniture, J.  H .  Knaus . . . . . . . . . . . . . . . . . . . . .  427,475 Land roller and p u lverizer, J. W. Eardly . . . . . . . . . . .  427.161 

Dredge. W. S. Fickett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.165 Lantern, W. J. Q uinn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 •• 440 
Dress form, J. R. Hepert. . . . . . . . . . . . . . . . . . . . . . . . . . . .  4'J7.510 Lat.he. \V. �-'. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,495 
Drier, E. R. Shaw . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,198 Lathe. cob p i pe turning and boring, J. T. Bright . .  427,0;)1 
Dynamo regulat or, W. II. Elkins . . . . . . . . . . . .  427.16:l. 427.164 Lathes, tool carriage for. W. E'. Barnes . . . . . . . . . . . . .  427,4�4 
Earrinlls. ear wire for, E. A .. Lehmann . . . . . . . . . . . . 427,265 Lawn edge trimmer, H. II. Dille . . . . . . . . . . . . . . . . . . .  427.406 
Electric conductor support and protector, E. M. Lead and base bullion from sIngs. m attes, and 

Boynton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.221 speiss, apparatus for separating, 'tV. B. Dev-
Electric conductors, introducing compositions i n - sreuK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.058 

to, D. Brooks. J r . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421.089 Leather cuttmg tool. H. ComstOCk . . . . . . . . . . . . .. . . . .  427.·Wl  

Electric current regulator. E. P. 'Varner . . . . . . . . . .  427.530 Leather scouring machine, 1'-0. Monk. . . . . . . .  . . . .  427 .10 1  
Electric l ines, apparatus for testing. B. E. Waters 427.208 Letter box,  S. A .  Darrach . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:�7 • .  6 1  

ElectriC loop switch. C.  E. Scribner . . . . . . . . . . . . . . . . . 427,12.1 Liquid agitator. C. J .  Hauck. J r  . . . . . . . . . . . . . . . . . . . .  427 ,� 7J 
ElectriC machine. dynamo, D. B. Brace . . . . . . . . . . .  427.2�14 Lock. See Alarm lock. Door lock. Mortise lock. 
Electric machine, magneto. C. E. Scribner . . . . . . . . .  427.122 Nut lOCk. Safe or vault lock. 
Elect nc machines. iron core for dynamo, M. De- I.lock trimming, G. R. Johnson . . . . . . . . . . . . . . . . . . . . .  427.423 

prez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,405 Lock8, combination finder for. M. Jackson . . . . . . . .  42j",421 
Electric meter alternating current. G. W esting- Locking attachment. electric, U. J. �l eyers . . . . . . . .  427,:-;41 

house, J r . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  427.489 Loom, H. B. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . 427.10-1-, 427.105 
ElectriC motor, L. Duncan . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.50:1 Loom take-u p  mechanism, J. Riddiough . . . . . . . . . . .  427.2.0 
Electric switch. O .  S. Platt . . . . . . . . . . . . . . . . . .  427.&22, 427.523 �I arble, polishing. Ifowler & Ott . . . . . . . . . . . . . . . . . . . 427.2H2 
Electric switch. Platt & O rford . . . . . . . . . . . . . . . . . . . .  427.521 Match box holder. E. C. Bachert . . . . . . . . . . . . . . . . .  427 .211 
Electric switeh, automatic, A .  S .  Kissell . . . . . . . . . . . .  427.Z:W M easuring device, distance. H. Emken . . . . . . . . . . . . . 427,306 
Electrical collecting device, G. }I'orbes . . . . . . . . . . . . .  427.259 Meat casings, machi n e  for reversing, E. 
El ectrical conduit. G. Sprague . . . . . . . . . . . . . . . . . . . . . 427,445 Cherriere . . . . . . . . . . . . . . . ' . '  . . . . . . . . . . . . . . . . . . . . .  427.046 
Electroplatmg bath for copper. W. B. Hollings- Mecbanical movement. W. H. Bell . .  . . . . . . . . . . . . . .  4�'i,496 

head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,513 Mechanical movement. W. �. Brock . . . . . . .. . . . . . . . . .  427.0:38 

Elevator. See Dental elevator. Mechan ical movement. J. Thomson . . . . . . . . . . . . . . . .  427.448 
Elevator. T. P. Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,065 Medici n e  spoon. C. Danielowsky . . . . . . . . . . . . . . . . . . . .  427.254 
Engine. See Ammonia engine. Steam engine. Metal rods. rolls for reducing and straightening. 

Steam or other engine. Vapor and ammonia W. Allderdice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,288 

engine. 
Engine reversing lever. steam, C. PhillipS . . . . . . . . .  427,268 
Envelope fastener, reven-,ible. O. A. De Long . . . . .  427.226 
Eye1etting machine, }t'. 'V. Merrick . . . . , . . . . . . . . . . . .  427.:140 
Fabric. See Roofing fabric. 
Ifan , J. M.  (' urtice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,054 
Ifan, ventilating, Smith & Caldwell . . . . . . . . . . . . . . . .  427,�75 
Faucet, G. C. Sawyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.191 
E'eed rack. J.  X. Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42.,343 
Feed water h eater. F. L. McGahan . . . . . . . . . . . . . . . . . .  427,26ti 
F'ence bracket. K ramer & G ee . . . . . . . . . . . . . . . . . . . . . .  427.476 
li'ence, straight portable,  J. W. Viges . . . . . . . . . . . . .  427,135 
Fender. See Clod fender. 
Fibrous materials. transmitter for. G. Beekman . .  427,219 
}I'il tering apparatus, \V. M .  J ewell . . . . . . . . . . . . . . . . .  427.2:16 
Fire extinguisher. automatic. J.  Hill  . . . . . . . . . . . . . . .  427.418 
Fi,hing rod. E. W. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . 42;.162 
Flood or water gatp, C. M. Hunt . . . . . . . . . . . . . . . . . . 42�'.084 
Flower or plant holder. M. H. Christie . . . . . . . . . . . . . 427.402 
��lower pot machine. C. McDonagh . . . . . . . . . . . . . . . . . 427,:354 
Flue cleaner. boiler, .1 . C. Bauer . . . . . . . . . . . . . . . . . . . . .  427.456 
Fodder fork, C.  1,. Rudiger . . . . . . . . . . . . . . . . . . . . . . . . . .  42 •• 271 
l1-'or/.!'ing machine. l i n k ,  P. Byrne . . . . . . . . . . . . . . . . . . . .  427,458 
Forgings by electriCity. method of and apparatus 

for making rolled. G. D. Burton . . . . . . . . . . . . . . . .  427.151 
B"'orgings. machine .tor making rolled, Simonds & 

Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  427,125 
Fork. See Fodder fork. 
Frame. See Vault ligbt frame. 
li'ruit gatherer, H. D. Reaves . . . . . . . . . . . . . . . . . . . . . . . . 427,1 1 2  

Furnace. See Hydrocarbon furnace. 
�'urnace grate bar. bOlleI'. J. Livingstone . . . . . . . . . .  427.431 
F urniture clamp. J. Benedict . . . . . . . . . . . . . . . . . . . . . . .  427.035 
Fuse blOCk. ceiling, E. E. Erickson . . . . . . . . . . . . . . . . . .  427.062 
Gauge. J. A. Campbell . . . . . . . . . . .  . . . . . . . . . . .  . .  . . .. . .  421,253 
Game or puzzle. W. E. Goll' . . . . . . . . . . . . . . . . . . . . . . . . .  427.506 

Gangway and ship's ladder, pas.enger, C. Thomson 427.3.8 

Met er. See ElectriC m eter. 'Vater m eter. 
Mill.  See Roiling mil l .  Sawmill. 
Minnow trap, J .  S. Cochennour . . . . . . . . . . . . . . . . . . . . . 427.049 
Mould board, J. C. Moses . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.146 
Mortise lock, O. R. Cooke . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,1a7 
Motion, ap paratus for transmitting and convert .. 

mg. E. W right . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,492 
Motion. mechanism for transmitting rotative. 

Smith & Caldwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,374 
Motor. See Electric motor. 
:\lower. H. Lindestrom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.288 
Mower a ttachment, center cut, G. \V. Sturm . . . . . .  427.278 
M u ltiple switch board a.pparat us, J.  J. Carty . . . . . . 427.155 
M u ltiple switch board. divided • .  T. J. Carty . . . . . . . . 427,154 
:M ultiple switch board test circuit. C. E. Scribner.  427.120 
M ultiple switch board testing apparatm'l, C E. 

S0ribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,121 
MusiC boxes, feed mechanism for. E. Malke . . . . . . .  427,(j!t7 
Nail. See Picture nail .  
N ut lock. J .  A .  Bryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,O.tO 
Nut lOCk, \V .  MCQUIston . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 42j . -I � 9 
O i l  cup.  J. S. HaiL . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . .  . . . . .  427,:H 2 

Oil,  extracting, W. T. Forbes . . . . . . . . . . . . . . . . . . . . . . . .  427. 4 1 0  
Ordnance. g a s  check f o r .  II. Schneider . . . . . . . . . . . . . 427.3-:-0 
Oro crusher. E. D. Roth . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.441 
Ores. jigger for treating. O. Bilharz . . . .  . . . . . . • . . . .  427,251 
Ores. percussion frame with revolving belt for 

the treatment of. O .  Bil harz . . . . . . . . . . . . . . . . . . . . 427.250 
O rgan . reed, If. Pritchard . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,360 
Organs. pneumatic action for. V. Willis . . . . . . . . . . . 427,200 
Packing. piston rod. F. A .  Carlson . . . . . . . . . . . . . . . . . . 427.045 
Padlock. registering. H. G. Ward . . . . . . . . . . . . . . . .. . .  427,284 
Paint, hydrocarbon device for burning off, J. P .. 

Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42',4n 
Paper bag m achines, delivery mechanism for, J. 

A rkell  . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421.289 
Paper fixture, tOllet, J .  T. & W. J. Donovan . . . . . . .  427.407 
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Paper holder and cutter, roll, J. W. Wilson . . . . • . . .  4r.,246 Steam en"ine indicator, A .  B. Calkins . . . . . . . . . . . . .  427.044 
Paper, manufacturinJl writing, O. F. Barden . . . . . .  427.453 Steam Ilenerator and hot water heater. H. N. 
Parer, vegetable and fruit. Dawson & GoodwIn . . .  427.056 Hemingway . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . •• . •  427,079 
Paring and coring machine, fruit. W. Marshal l . . . .  427,337 Steam or other engine, H. Grafton . . . • . • • • . . . . • • . . . .  427,171 
Pasteboard boxes, machine fur cutting out tops Stopper. See Safety stopper. 

and bottoms of. 1. 1.. Sheldon . . . . . . . . . . . . . . . . . . . . «.,199 Stove, gas, S. Stewart . . . . . . . . . • . • • . . • . . • . • . . . . • • . . . .  427.129 
Ppn. fountain. R. B. Pitcairn . . . . . • • . • • . . • . . . . . . . . .  427.358 Stove. lamp. J. Men"e . . . . . . . . . . . . . . . . . . . . . . . • • • • . . . .  427.181 
Pen. fountain. W. E. Smith . . . . . • • • . • . • . . • • . . . . . . . . . .  427.444 Street sweeping m achine. S. F. McDill . . . . . . . . • • . . . .  427 .101; 
Paotographic or laboratory lamp. II. G. Rams- Stub hold er. G .  C. Hill . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . .  427.511 

parger • • . . • . .  , . . . . . . . . . . . •  0 • • • • • • • • • • • • • • • •  _ • • • • •  427.187 Aubmarine exploration, apparatu8 for. C. Brown •. "27.149 
Plano damper action. Richardson & Dyer . . . . • . . . . .  427,5:t5 Sugar packing machine, O. Pimlenta . . . . . . . .  427.107. 427,108 
Pianoforte action. upright. C. Knott . . . . . . . . . . . . . 0 • •  427.177 Surveys of land. metalliC land mark for evidenc-
Picture nail. A. Hauger . • • • • • • • . . . . . • • . • • • . • • . . . • • . •  427,317 ing. J. P. Brown • • • • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  427,394 
Pipe couplinll, automatic, N. Nilson . . . . . . . . . . . . . . . .  427.520 Swinging gate. C. C. Boyer . . . . • . • • . . . . . . . • • . . • . . . . .  427.14H 
Pipes. branch conn ection for. H. McEvoy . . . . • . . . . .  427.478 Switch. See Electric switch. Rallway .witch . 
Pistol. breech-loading fire cracker. G. W. Ogle . . . .  427.356 Syringe. II. Read . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • • . . . .  427.111 
Planter. corn. G. D. IIaworth . . . . . . . . . . . . . . . . . . . . .. . .  427.2:34 Syrinll:e or water bottle. fountain. A. C. EgRer ••. . .  427.256 
Planter. CUltivator, and fertilizer distributer, Table. See A djusta ble table. Turn table. 

combined. W. W. Harris . • • • . . . . • • • • • • . • . . . . • . . . .  427.417 '1'ag, animal. H. H. Haaff . . . • • • • • . . • . . • • . . • • • . • •• • . • • •  427,075 
Plate holder. J. F. Hein . . . . . . • . . . • . . . • . . . . . . . . . . • . . . . 427.322 Tank. See Siphon tank. 
Plier •• W .  A .  Bernard . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  427.220 Telephone. J. C. II. Stut . . . . . . • . . . . . . . . . . . . . . . • . . . . .  427.204 
Plow cleaning attachment. C. V. Dyer . . . . . . . . . • . . . .  427.408 Telephone exchan�e apparatu •• J. J. Carty . . . . . . . .  427. 156 
Power transmission, electrical. R. M. Hunter . . . . . .  427,51.1 Telephor.e exchange fiystems. calling apparatus 
Press. See Printing press. for metalliC circuit, C. E. Scribner . . . . . . . . . . . . . .  427.194 
Pressure regulator, automatic, J. B. Knicker· Telephone excbanges, multiple switch board. for, 

bocker • . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.516 M. G. Kellogg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.087 
Printing indexes, apparatus for. F. �'rench . . . . . . . .  427.229 Telephone transm itter. mechanical, J. Prince. . . .  427.269 
Printing machine. with means for preventing off- Thrashing machine. E. W. �'lag2' . . . . . . . . . . . . . . . . . . . . 427,471 

set in the same, perfecting, J. T. Hawkms . . . . .  427.3 1� ThrashinlZ machine. F. G. Shepard . . . . . . . . . . . . .. . . . .  427.372 
Printing machines. means for preventing offset in Thread cabinet. spool. J. W. Hayden . . . . . . . . . . . . . . . 427,509 

1>erfectlDg, J. T. Hawkins . . . . . . . . . . . . . . . . . . . . . 427,3 18 Tie. See Band tie. Railway tie. 
Printing plates, means f9r securing flexible. J. �r. Tile or brick kiln, R. W .  Stewart . . . . . . . . . . . . . . . . . . . .  427.201 

Hawkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 427,820 Tire tightener. (;. J�. Barrett . . . . . . . . . . . . . . . . . . . . . . . . .  '27,455 
Printing plates on cylindrincal or :flat surfaces. Tongue, vehicle, C. M. Carnahan . . • . . . • . •  , . . • . . . . . . . 427,499 

means for holding, H. Roblschung . . . . . .  427.:l65. 42';'.366 Tool. combination. M. M. Green . . . . . . . . . . . . . . . . . . . .  427,:m9 
Printing press. hectograph. H arrison & Buffum . . .  427.fltl Tool handle, F. Chantrell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.460 
Printing pt'ess inking apparatus, J. Thomson . . . . . . 427.450 Tool holder. MacMurtrie & Homsher . . . . . . . . . . . . . . 427.335 
Printing press throw-o:ff m echanism. H. F. Bech- Top lift holder. C. W. Glidden . . . . . . . . . . . . • • • • . . . . . . .  427,:)OS 

man . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • • . . . . . . • • . . . . . .  4·�7.03t Trace carrier, N. J. Johanson . . . . . . . . . . . . . . . . . . . . . . 427,422 
P uller. See Cork puner. Train signal. electrical, G. D. Burton . . . . . . . . . . . . . . . 427,042 
Pulleys to shafts, means for securina', H. F. Stone 427,2·J4 Transferring apparatus, Hanson & Ferrell . . . . . . . . .  427,314 
Pulverizing machine. G. S. Finney . . . . . . . . . . . . • . . . . .  427,228 Trap. See In sect trap. M tnnow trap. 
Pump, centrlfua-al, Edwards & Kelly . . . . . . . . . . . . . . .  427.000 Trap for tiies or other insects, Baker & Stanch-
Pump. feed. F. L. Stone . . . . . . . . . . . . • • . . . . . . . . . . . . . . . 427.130 field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . .  427.290 
P umps, stand for portable force, Crosland & Traveling bag. J.  Lagowitz . . . . . . . . . . . . . . . . . . . . . . . . . 427,O'JO 

nailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . .  427.403 Treadle action. E. Ermold . . . . . . . . . . . • . . . . • • • . . . . . •• . . 427.227 
Punch. W. A. Bernard . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  427,4U7 Trimmer. See Edge trimmer. 
" uzzle. A. T. Bradshaw . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . .  427,892 Trolley, W. F. I�ewis . . . . . . . . . . .  " . . . . . . . . . . . . . . .. . . . .  427','333 
I uzz le. labyrinth, W. F. Trulsen . . . . . . . . . . . . . . . . . . . .  427.283 TrUCk, hand. J. Harps . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,232 
1 � .1.ck. See Clotheb rack. �'eed rack. Tug, harne. �'. I�ather . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.092 
Hadiators, man ufacture o f, C. \V. Nason . . . . . . . . . . . 427.240 Tunneling, method of and llpparatus for. S. Matt-llt1i l  and rail chair, A. J .  M oxham . . . . . . . . . . . . . . . . . .  427,848 son . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  ' . .  427.339 
nail brace, Hargreaves & Baugh . . . . . . . . . . . . . . . . . . . 427.315 Turn table, '1'. L. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,:)28 
ltail way. G. E. Baldwin . . . . . . . . . . . . . . . . . • • . . . • • • . . . . 427.;9J Typewriter. U. K.  Bauder . . . . . . . . • . . . . . . . . . . . . . . • . . .  427.1 18 
Rai l way chair, st.reet. J. M. Bailey . . . . . . • . . . . . • . . . . .  427.213 Typewriter cabinet, M. Bancroft . . . . . . . . . . . . .  421.216. 427.21'1 
Hailway crossing "ate, automatic, W. Burleigh .. . . 427,&15 Typewriting machine • .A. W. Cash . . . . . . . . . . . . . . . . . 427,5� 
Railway gate, Nealey & Rideout . . . . . . • • . . . . . . . . . • . . 421.106 rry pewritin� machine, A. H. Huth . . . . . . . . . . . . . • . . . .  427,173 
Itailway joint, �" T. }i'earey . . . . . . . . • . . . . . . . . . • . . . . .  427.505 Typewriti ng machines. cleaninlot attachment for, 
Hail way or tramway • • treet. J.  M. Price . . . . . . . . . . . .  427.109 A. T. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.:J93 
ltailway rail jOint. J. Hiro n s "  . . . . . . . . . . . . . . . . . . . . . . .  427.512 Umbrella r u n ner retainer, J .  Rose . . . . . . . . . . . . . . . . 427,;-)68 
Rail way rail, Htreet, J. M. Bailey . . . . . . . . . . . . . . . . . . . . 427.214 Va lve. C. Jenkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421,H26 
Railway signaling apparatm�, H. D. Winton . . . . . . . . 427.387 Valve, gas. � .... C. Buttz . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  �427,152 
Railway signals, power transmitter for, J. Ham- Valve. safety. R. Iwanowitsch . . . . . . . • . . . . . . . . . . . . . .  421,264 

sey. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,361 Vaper and am monia engine, J. H. Campbell . . . . . . .  427,3HS 
Railway spike, R. S. Merrill . . . . . . . . . . . . . . . . . . . .. . . .  427.436 Vapor or ammonia engineij, apparatus for operat-
Rail way .wltch. J .  H. Fisher . . . . . . . . . . . . . . . . . . . . . . . .  427.too ing. J. II. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  427.400 
Railway switch, street. W. [{ oenen . . . . . . . . . . . . . . . . .  421,OSY Vapor or ammonia engines, operating. J .  H. 
Railway 8ystem, pneumatic, G. \V. King . . . . . . . . . . . . 427.330 Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.899 
Railway tie. I�. Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,484 Vault light frame. J. C. French . . . . . . . . . . . . . . . . . . . . .  427.06i 
Rail way •. cable tightener for cable. J. C. II. Stut . 427.205 Vegetable cutter. J. M. Lill pop . . . . . . . . . . . . . . . . • . . . . .  427.(1:lil 
Railways, combined fish plate and chair for. G .  A. Vehicle running gear. G .  E. Bartholomew . . . . . . . . . . 427.03.) 

\Veber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.452 Vehicle ru n ning gear. R. L. Muna-er . . . . . . . . . . . . . . . . 427.;�1 
Jil.ailways. electriC signaling system and appa.ratus Vehicle sand band. J. S. \Valker . . . • . . • . . . . . . . . . . . .  427, 1 :{7 

for. [{ o yl & Lattig . . . . . . . . . . . . . . . . . . . . . . . .  .427.429. 427.430 Vehicl e .pring. G. A. RIChard • . . . . • . . . . . . . . . • . • . . . .  427.1R9 
Reel. See Bolting reel. Vehicle wheel . P. Dennau. Sr . . . . . . . . . • . . . . • . . . . . . .  427.057 
Register. See Cash re�ister. Vehicle wheel. W. S. WiJijon . . . . . . . . . . . . . . . . . . .. . . .  427.286 
Registering and record ina- apparatus, E. Baldwin. 427,215 Velocipede. W. Clegg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.048 
Regulator. See Dam per regulator. Dynamo regu· Velocipede, �" Hamminller . . . . . . . . . . . . . . . . . . . . . . . . . .  ,'!7,076 

lator. ElectriC current regulator. Pressure V eloci pede, N. T. Quevedo . . . . . . . . . . . . . . . . . . . . . . . . .  421.110 
regulator. Watch regulator. Velocipede saddle, G. T. Warwick . . . . . . . . . . . . . . . . . .  427,488 

Regulator or rheostat, F. Bain . . . . . . . . . . . . . . . . . . . . . .  427.032 Vending a pparatus. W. S. Lennou . . . . . . . . . . . . . . . . . .  427,093 
Rod. See Fishina- rod. Vise, matcher head cutter, A. KrosL . . . . . . . . . . . . . . .  427.5Ii 
Roller. Mee Land roller. Wa.on. J.  D. Hall . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . • . . .  427.416 
Rolling mi11. A. J. M oxham . . . . • • . • • • • • • . . . . . • • . . . . 427.349 Wagon brake. N. E.  Thom p.on . . . . . .  . . . . • . . . . . .  ' . .  427.529 
Hoofing fabric. M .  C. Kerbaugh . . . . . . . . . . . . . . . . . . . .  427.174 Wagon. dum p i n!,. E.  T. Callahan . . . . . . . . . . . . . . . . • . . .  427.15;J 
Roofing fabrics, apparatus for making, H. Bor- Wagon jack. H. Blume . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421, lH 

m a n n  . . . . . . . . . . . . . . . . . . · . 0  . . . . . . . .  · . . . . . . . . . . . . . . . . .  427,147 Washina- machine. Anderson & M i l l e r  . . . . . . . . . . . . .  427.031 
Itoofing fabriCS, method of and apparatus for Watch cases. etc . •  apparatus for ornamenting, E. 

making, H. BormslJn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4�1.146 C. Chappatte . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . .  427';>01 
Sad iron, A. Carman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.298 W atch regulator . W. Goldthwait . . . . . . . . . . . . . . . . . . . .  427.072 
Saddle. harness. J. Fischer . . . . . . . . . . . . . . . . . . . . . . . . . . 427.4iO Water m eter. disk, .1. Thom80n . . . . . . . . . . . . . . . . . . . .  427.485 
Safe or vault lock. C. O. yale . . . . . . • . . . . . . • • .  .427.140. 427.1 41 Water meter •. angle connection for di.k. J . 
Safety stopper, (4 .... Deimel . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,255 Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.486 
8ash balance. F. M. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,389 Water meters. apparatus for applyinil strainers 
Sush fastener, H. Marrison . . . . . . . . . . . . . . . . . . . . . . . . . . 427,283 within service pipes in circuit with. J. Thom-
Saw fluide. J. Harl ey . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  427.316 son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  427.447 
Sawmill.  band. A. Cun ningham . . . . . . . . . . . . . . . . . . . . . .  427. !O! Weigh ing machine for testing purposes, J�. Gird-
Sawmill dOll, A. K. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,342 ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.169 
Saw. swing. C. Seymour . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.196 Well curb, ,J. New . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427,267 
�catfold securina- device, G. S. MacLaurin . . . . . . . . . 427,180 'Vheel . See Anti-friction wheel. Car wheel. 
Screen. See Coal screen. Gear wheel. Vehicle wheel. 
Screw cutting tool. J .  Wheeler . . . . . . • . . • . . . . . . • . . . . .  427.386 W h lflletrees. stay chain for. W. Rinebold . . . . . . . . .  427.1 14 
Seedl ug mach ine. H. S. Howard . . . . . . . . . . . . . . . . . .  427.420 Whip sockets. band fa.tener for. �'. H:. Benton . . . .  427.0:16 
Separator. See Coal separator. Whistle. steam. W. B. Dunning . . . . . . . . . . . . . . . . . . . . .  427,059 
Sewing machine, French & Freese . . . . . . . . . . . . . . . . . .  427,OH8 Wind wheel attachment. R. H. Sargent . . . . . . . . . . . .  427,48:� 
Sewinll machine welt �uide, L. Muther . . . . . . . . . . . . .  427.352 Windmill. L. 8. 11�] etcher . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,06-1 
Shaft •• vehicle. R. G racey . . . . • . • • . . . . . . . . . . . . . . . . • • . .  427.507 Windmill. F. Miller . . . . . . . . . . • • . • • • • • • . . . • • . . . . . . . . . . .  427.100 
Shel f bracket. J. Crider . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . .  427.462 Window cleaner. �'. Hedmond . . . . . • . • . . . . . . . . . . . . . . •  427.'l63 
Shells, machine for drawina-y F. R. Manville . . . . . .  427.4�:J5 Wire drawinll machine. J. E. Burnes . . . . . . . . . . . .  _ . .  427, 150 
Shinl!le edging machine. A. T. Stearns . . . . . . . . . . . 427.128 Wire rope. socket f0r fastening, If. C. DUmas .. . . .  427,802 
Shi ps' galleys. draujiZht regulator for, A. Malekh . .  427.336 W oodworking machine, W. F. Cooper . . . . . . . . . . . .  427,158 
Shock compressor, S. Saucerman . . . . . . . . . . . . . . . . .. . . 427,100 Work bench, '1\ T. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.139 
Shoe fa.tener. C. R. Stuart . . . . . . . . . . . . . . . . . . . . . . . . . .  427.203 Wrench, J. B. Foote . . • • . . . . . . . . . . . . • • . . . . . . . . . . . • . . . .  427.472 
Shoe spring, J. S. Walker . . . . . . . . . . . . . . . . . . . . . . . . . 427,136 
Shovel. See Sifting shovel. 
Shutter fastener. J .  W. Morri • . . . . . . . . . . . . . . • . • • . . . .  427.345 
Sickroom appliance. J. G. Thrower . . . . • . • . . . . . . . .  427.281 
Sifting .hovel. M .  J. Cu.hing . . . . . . . . . . • . . . . . . . . . . . . .  427.055 
Signal. See Train signal. 
Signal station. ocean. A. F. Pain� . . . . . . . . . . . .  ; . . . . . .  427,480 
Silk cocoons. machinery for beating. Serrell. Jr •• 

& FOul/eirol . .  . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  427.243 
I"lph on tank. R. M. Reilly . . . . . . . . . . . . . . . . . . . . • • . . . . .  427.364 
Sl icer. fruit, F. B. S mith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.373 

DESIGNS. 
Album leaf. E. G. Thorp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Brushes. etc . •  back for. G. T�. Crowell. Jr . . . . . . . . . .  . 

Carpet, J. J�. �'olsom . . . . . . . . 19,804 to 1H,809, m,S12 to 1!f,820 
Carpet, O. Heinigke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1H,811 
Chimney top or cap, F. Maurer . . . . . . . . . . . . . . . . . . . . .  19,823 
Clock case, A. O. Jennings . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�,822 
J ewel setting, N. L. Ripley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,8.10 
Lamp h anger, W. W. Willits . . . . . . . . . . . . . . . . . . . . . . . . . .  19,882 

Chest protectors. B. T. Ma.on . . . • . . . . . . . . . . . .  17.891. 17.892 
Cotton fabrics. Amoskeag Manufacturing Com-

pany . . . . . . • . . . . . • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  17.857 
Emery wlie&l •• etc •• Tanlte Company . . . . . • . . . • . . . . . .  17,884 
Glngbam •• J. Farnum & Co . . . . . . . . . . . . . . . . . .  17.844 to 17.851 
G rinding wheels of white corundum, A. L. Bush . . .  17.860 
Gum and candles. chewing, Bibley & Holmwood • • •  17,883 
Hardware, tools, and materials. manufacturers' 

and metalworker.'. C. U. Be.ly & Co . . . . . . . . . . . 17.859 
Harness, Gilliam Manufacturing Com pany . . . . . . . . 17,870 
InSUlating against the escape of elect.ricity. mate-

tal for. Roessler & Hasslacher Chemical Com� 
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,bSO 

Kid. glazed. F. S. Kaliske . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  17,875 
Lamp. for b urning kero.ene 011. Dlthrldge & Co . . .  17.86.J 
Leather, H. Zohrlaut Leather Company . . . . . . . . . . . .  17,387 
Liniment for external and internal use, M. L. 

Whitny . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . •• . . . .  17.886 
Liq u ors and fruit juices, H. Kantorowicz . . . . . . . . . .  17,889 
Medical substance in powdered form, antiseptic, 

Farbenfabriken, vormals Fr. Bayer & Com pany. 
17,869, 17,888 

Medicine. h ypnotic1 H. Ie Wampole & Co . . . . . . . . . .  17,SS5 
MediCines, usually in the form of lozenges, tablets, 

or troches, SOlid, Choate Drug and Chemical 
Company . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  17.861 

Medicines, anti-gonorrheic and astrinlleous, Far
benfabriken, vormalb Fr. Bayer & Com pan y . . . .  11,868 

Mowers. lawn, Rogers Fence Company . . . . . . . . . • . . . .  17,881 
Perfumery, toilet waters, soap, sachet, powders, 

and tooth powders. J�add & Coffin . . . . . . . . . . . . . . . .  17,890 
Plows, H obson & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . .  17,873 
Razors, strops, hones. steels, and the like, Electric 

Cutlery Compan y . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  17,864 
Saws, E. C. A tkins & Company . . . . . . . . . . . . . . . . . . . . . . .  17,858 
Soap. N. K. Fairbank & Company . . . . . . . . . • . . . . . . . . . .  17.865 
Soap and a cleaning and polisbinlit compound, S. 

G reenebaum . . . . . . . . • . • • . • . • • • . • • • . • . • . . . . . . . . . • .  ' . 17,852 
Soap, bar, J. I�eser . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . .  17,858 
Soap, bar and cake, N. K. Fairbank & Company . . . .  17.866 
Soap for laundry and general purposes. Procter & 

Gamble . . . . . .  . . • • . . . . • • • . . . . . • • . . . .  17.&54 10 17.856. 17.879 
Soaps, powders. cream, paste. and lotions for the 

toilet, Nonantu m Worsted Company . . . . . . . . . . .  17.878 
Telegraph instruments and parts thereof, E. S. 

Greeley &; Company • • . . • . . • . . • . • . . . . . . . . . . . . . . .  17.871 
Turbine water wheels. Hol yoke Machine Company 11.S74 

A printed COpy of the specltlcatlon and drawing of 
any patent in the foregoing list will b e  furnished from 
this office for 25 cents. In ordering please state the 
name and n umber of the patent desired, and remit to 
Munn & Co., 361 Broadway, New York. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore
going list. provided they are simple, at a cost of $40 
each. If complicated the cost will be a little more. For 
full instructions address MUnn & Co., 361 Broadway, 
New York. Other forell<1l patents may al.o be obtained. 

�lIt1erfi$ement$. 
I n s i d e  "alire, e a c h  Ineertlon - � - , :i  c e n t s  R line. 
B a c k  Plure. ench I n sertion .. .. ..  $1.00 'l l i ll e .  

T h e  above are charges p e r  agate Hne-about eight 
words pel' line. This notice shows the width of the line, 
and is s�t i n  agate type. Engravings may head adver� 
tisements at the same rate per agate line, by m easure
ment, as the letter press. Advertisements must be 
received at publicatio n  of'flce as early as Thursday morn
ing to appear in next issue. 

U SE ADAMANT WALL PLASTER 
Ha .. d, D enRe, and A d. 

Does not check or crac1r. 
i mpervious to wind. water, 

d iseaije germs. It dries i n a 
hours. It can be applied i n  

k i n d  weather. It is  in gen-
Ilranted for the 
selling. 

Address A D A M A N T  M F G .  CO. 
309 E. Ge llesee �t. , 

Syrn cuse, N .  

Patent Foot Power Machi 
Complete O utfits. 

Wood or M etal workers without steam 
power. can succeH!' t' u l 1 y  compete with 
the large shops, b y  using our New 
I.A HO lt S A V I N G  Ili llc h i ll e ry, 

latest and most i m proved for.practical 
t-Ihop use, also for Industrial Schools. 
Home 'llraining, etc. Catalogue free. Seneca F a l l s  Mf2. Co. 
695 Water Street. Seneca /<'all •• N .  Y. 

SEBASTIAN, MAY &CO' 
Improved Screw Culling 

Foot 

Dril l Presses, Chucks,  Drills, 
Dogs, and machinists' and ama
teurs' outfits.  Lathes on trial. 
Catalogues mailed on 
165 W. 2d St., 

EDISON LAMPS 
For Batteries or  Dynamos. 

!1i to 36 Candle Power. :l to 40 Volt •. 
We will .end free. Catalogue E,  

which gives prices an d descriptIOn o f  
lamps. together w i t h  directions 

How to Ilfake a Cheap Battery 
to operate them. 

EDISON LAM P CO" 

SIJ:' .A�::e::IJ:'':I''S 
SPEEDED SCREW MICROMETER 

p .. ice $6. W i t h  lllorocco Cnse, $6.'1>. 
S
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Fay's  Patent Spring Dividers, Spring Cali
pers, Screw Pitch Gauges, Steel Rules, Mi
crometer Caliper Squares, etc., etc. 

Send 2-cent stamp for full li.t. 
L. S. STAR R ETT, ATHOL, MASS. 

Man ufactu rer of FIne Too ls. 

r o E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions for construction. with one 
Ulustration of cold house for preserving fruit from 
season to season .  Th e  air is kept dry and pure through
out the year at a temperature of from &l 0 to 36�. Con
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 1 1 6. 
Price 10 cents. To be had at this office and of all news. 
"""Iers. 

MACHINE-MOLDED 
C E A R I N C .  

Driving Plant for Cable  Rai lways. 

LEFFEl. TURBINE WATER WHEELS. 
Shafting, Pu l leys, and Hangers. 

Mixer" nnd (.enernl Outfit for l?ertilizel' Works 

N. B.-Specia l attention given to Heavy Gearing. 
f\�acll ities for the heaviest class of m achinery. 

Robt. Poole & Son Co. ,  Baltimore, Md. 

«QllllBWmIDTID 
SPIRAL SPRINGS. 

cam 
T. F. W E LC H ,  

S Medford St., 
BOSTON. Circular Free. 

TO BUS INESS MEN 
The value of the SCI �� N 'I' l l" IC A MERICA N as an adver

tisin� medium cannot be overestimated. 1ts circulation 
�O�a�\ib�l�l�d�

r
��t:�e;
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r rj.��:l��� 
ries. and is read in all the prinCipal l ibraries and reading 
rooms of the world. A business man wants something 
more th�n to see his advertisement in a printed news
paper. He wants circulation. 'rhis he ha� when he 
advertises i n  the SCIENTIFIC AMERICAN. And do not 
let the advertising allent influence you to �m bstitute 
som e other paper for the SCIENTIFIC A MERICA N .  when 
sel ecting a list of publications in wnLCn you deCIde It is 
for your interest to advertise. This is frequently done. 
for the reason t llUt toe uJ,!'ent �ets a larger commiSSIOn 
from the papers havlnll a small circulation tnll.n it'! al Jow
ed on the SCIENTIFIC AMERICAN. 

For rate� see top of fir!"t column of this page, or ad
dre.s III U N l'i &; C O . ,  P u b l 1 8 h  ...... 

361 B r oadway. New yo .. k. 

OIL WELL SUPPLY CO. Ltd. 
91 &; 92 W A 'J'ER STREET, 

P l l t.bu r gh. l'n •• 
Manufacturers of everything needed for 
.A.:EI.. TEISZA.1V "VV:JilLLIS 

for either G a s .  Oil, Water, or Mineral 
Test�, Boilers. Engines, Pipe, 
Corda.ge, IJri l l ing Tools, etc. 

Illustrated ca!:.alogue. price 
lists and discount sheets 

on reqnest. 

ARTESIAN 
Wells, Oil and Gas Well •• drilled rl �}��� �:�fsod�;:u���:� 
��:Ii[��Jt c���;���:.q�i�;i 
able Horse Power and Mounted Steam Drilling Machines for 100 to 
flOO ft. Send 6 cents for illustrated 
catalogue. l'ie.·ce A ) ·tcsian an d O i l  Well Supply Co • •  

80 Beaver Street. New York. 

DRY AIR REFRIGERATING MACHINE. 
DescrilJtion of Hall's improved horizontal dry air refrig
erator, designed to deliver about 10.000 cubic feet of 
cold air per hour, when running at a speed of 100 revolu
tions per minute, and capable of reducing- the tempera. 
�h��Y!:O;I��O:;d ��d�OOel�;}�t'To�
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diagrams illustrative of its performance. Contained in 
SCI l<�NTIFJC AMERIC A l\i  S rTpP LKME�T. No . 2SS. Price 
10 cents. fo be had a> this office and from all new .. 
dealprs. 

I M PROVED S U R FACE GAUG E. 
Try an d Center Squ:i res, Standard 
Steel Rules, Steel Caliper Rules. 
Universal Bevel s. Bevel Protractors, 
Depth Gauge�. Screw Pitch and Cen
tre Gaug-e8, �ardened Steel Squares. 
Graduated Steel Squares, Spring 
Calipers, Hardened Straight Edges, 
etc. 

U'"" ll!ustrated Catalogue and Price 
List jree. 
Standard Tool 00., - Athol, Mass. 

Sonnette. G. W. Sherman . . . . . . . . . . . . . . . . . . . . . . . . . .  427.274 La.t. J. Condell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.801 
Spectacle t.emples. skin protector for. J. L. Oil  cloth. C .  T. & V. E. Meyer . . . . . . . . . . . . . .  19.824t. o  1Q.R29 

HARRISON, N. J. " UNIQUE" SCREW HOLDING SCREW DRIVER 
SAMPLE, by mail, 50 CENTS. 

Borsch . . . .  . . . .  . . . . .  . . . . . . .  . . . .  . .  . . .  . . . . . . . . . .  427.252 
Spectacles •. miners', F. G. McConihay . . . . . . . . . . . . . .  427,4SS 
Spinning machines, spindle driving band tension 

Scale beam for grain weia'hers. F. H. Richards . . . . .  IH,B:i.1 t 
Spoon, etc., G. L. Crowell ,  Jr . . . . . . . . . . . . . . . . . . . . . . . . .  1!J,802 
Type border, font of, Gni('hwitz & Ruthven . . . . . . . .  W,S'U 

regulating device for, C. W. J ones . . . . . . . . . . . . . .  427.425 Type, font of printing, W. F. Capitain . . . . . . . . . . . . . .  19,800 
Sponge holder. B.  H. A. Siefken . . . . . . . . . . . .  . . . . .  427.200 Type, font of printing, W. W. J ack.on . . . . . . . . . . . . . .  lU.810 
Spool ,  ," . N. Kelsea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427.:JZ9 
Sprlnu. See Carriage Bprlnlr. Shoe spring. V e- TRADE MARKS. hicle s pri ng. 
Spring clip. W. M.  Peck . . . . . • • . . . . . . • • . • • . . . . . . . . . . . .  427.057 Beer, lager, Fal k, J ung & Borchert Brewing Com-
S prinkler. J. R. Steitz . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  427.:176 pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  17.867 
Square. C. \V. Reeves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421,113 Beer, lager, F. M i l ler Brewing Company . . . . . . . . . . . . ]7,893 
Stamps or label&. device for holding, dampeninJl. Belting and hose, rubber, S.  BalJard & CQ . . . . . . . . . .  17,843 

and affixinJl. E. StowelL . . . . . . . . . . . . . . . . .  427,f:27. 427.528 Bitt er�, table, Ruther & Bendixen . . . . . . . . . . . . . . . . . .  17,882 

Staple fastener • .  J. F. Thayer . . . . . . . . . . . . . . . . . . . . . . . .  427.280 pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,876. 17.817 
Stanchion, W. J .  BOJlard . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  421.145 1 Brick shapes and tiles, fire, Kiesel Fire Brick Com� 

StPIUll b'oil er, J.  A. Hroshon . . . . . . . . . . . . . . . . . . . . 427.074 BuckleR, .J .  G u rn p . . . .  . .... . . . . . . . . . . .  . . . . . . . . . ..... 11,872 

�w enll.lne, B, Graltun . . . . , . . . . . . . . . . . . . . . . . . . .. . .  42'l.23t Ceme!>t.  Commercial Wood & Lime Compan.l' • • . . • .  11.86lI 

USEFUL BOOKS. 
Manufacturers, Agrlculturists, Chemists. Kngineers. Me

chaniCS, Builders. men of leisure. and profeRsional 
men. of all ciaRses. need good books i n  the line of 
their respective callings. Our post office department 
permits the transmission of books through the mai1� 
at very small cost. A comprehensive catalog'ue of 
useful books by different authors. on more than fifty 
different subjects. has recently been published for 
free circulation at the office of this paper. Subjects 
classitled with names of author. Persons desiring 
a copy. have only to ask for It. and it will be mailed 
to them. Address. 
DlV!UI & CO .. 361 U .. eadwaw. New yo .. k. 

50c. � � 50c. 
THE Ar,FORD & BERKELE Co., 17 Chamber. St., 

P. O. Box 2002. New York City. 

AN EW CATA LOC UE 
VALU A B LO�PA P E R S  

Contained i n  SCIENTIFIC AMERICAN SUPPLEMENT. sent free of charge to any address. 
ilI UN N  &; CII • • 361 Uro n dway. New yo .. k. _ STEEL TYPE for TYPEWRITERS, "4 , Stencils, Steel Stam ps, Rubber 

. ,  and M etal Type Wheels .  
New YOI'I, Stencil Worlu� , Mfrs. . . 100 Nassau Street. New York. 

©  1890 SCIENTIFIC AMERICAN, INC



F01lhlded by J\[atMlV Carey, 1185. 
H E N R Y C A R E Y  B A I R D  &. CO. 

Industrial Publishers, Book.'ellers, a n d  Importers, 
S I ll Walnut St. , I'hllndel phla, I ·a . . U. S. A .  
;.TOur new and Revised Catalogue o f  Practical and 

Scientiflc Books, 86 pages, Svo, and our other Catalogues 
and Circnlars, the whole coveri D� every branch of Sci
ence applied t.o t h e  A rts. sent free and free of postage 
to any one i n  any part of  the world who will furnish his 
address. 

ELECTRICAL BOOKS 
R E C E N T LY P U B L I S H E D. 

E lectric Lif:ht Insta l l ations and lUanagement of 
Accunlulators.-A Pl'<tct ical i l an d book. By �ir David 
SaJomons, Bart., M. A .  5th Editi 1 l n ,  Revised aud En-
larged, with 100 i l l u �trat i( )ns . . . . . . . $1.50 
" To 8ay that this book IS  the beRt (,1' i t  .. k i n d  would be 

a poor com pliment, as it is p"act ical l y  t.he on Iy work on 
accumulators that has been wri r te n . "-Elect'rical Bevielv. 
E lectrical Instrument .. ;Unking for Am nteurs.-A 

Practical Hand book. By ::-;.  H. Bottom>;, Author of 
h rrhe Dynamo," etc.  \Vitb 60 i l luBtrHt ions. Second 
Edition. Cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1.20 

Electric Bells  and A ll  About 'rhcm.-A Practical Huok for Practical Men. With more than 100 i l lu stra
t ions.  By S. R. Bottone, Author of  u Th e  Dynam o . "  
• •  .h:lectrical l n struments f o r  Amateurs," e t c .  1889. $1 .20, 

El�ctricity in Our Honles and \\T orkshops.-A PrdC .. 
twal '1lreatise on Auxil iary h t ect rical Apparatus. By 
Sydney "'. \Va l k er. 'Vith many i l l u�trations. 188B. $1 .50. 

Ele(�tricnl Influence Machines.- Containing a full 
account of their histo rical development aI!d their mod
ern Forms, with instructions for making them. By 
John G ray, B.Sc. 18!10 . . . . . . . . . . . . . . . . . . . . . .  e • • • • • • • •  $1 .75 

Practical Electric •. - A Universal Handy Book o n  
Everyday E l ec�rical Mat ters, incl uding Connections, 
A h trms. Batt erIes, Bells, Carbons, Induction, Inten� 
Rity and ResH�tance Coils, Dynamo Electric Mach i n es 
F'ire Risks, M easuring, M i crophones. Motors. Pho: 
nographs, Photophones, Storage, and 1'eleph one8. 
188(1 . . .  . • • . . . . .  . • . . .  . . . • .  . . . . • • . . . . . . . . . • . . . . . . . . .  • • . •  $0.75 

Practical Electricity. - A Laboratory and I .. ecture 
Course for first J ear student s of Electrical Engineer
inll. based on the practical definitions of the electrical 
unitFl. By W. E .  Alrton, F.R.S. W ith numerous i l lus-
trations. Fourth Edition . 1889 . . . . . . . . . . . . . . . . . . . . .  $2.50 

ar Send for Special Electrical Book Catalogue. 
MUNN & CO .. Publishers of the �CI. A M., 

361 Broadway, N ew York. 

F O R.  S.A.:J:.aE. 
Re�l.tered DUTCH · BELTED COWS and HEU'. 

ER:S, supel'bly marked, and of the best stOCk. 
-ALSO-

HARRY AI,DINE, four years Old (No. 51 herd book), 
belt wide and regular. Took first premium at N. J .  
State }l'air-a superb animal. Address 

MICHAEL ROSNEY, Manager, 
Locust Grove Farm, West,Orange. N. J .  

FO R SALE.  
Owing to dissolution of partnership, 

C. H. DE LAMATER & CO. 
have closed their extensive manufactory at  the 
foot of West 13th Street, New York, disposed of 
Hot Air Pumping Engine and Steam Pump hllsi· 
ncss to the DE LXMATER IRON WORKS (incorpo
rated 1889), and to close out the remainder, offer 
for sale a ycry deSirable lot of 

L athes, Planers, Drilling, Shaping, Slot
ting, Boring, Cutting Off, Nut Tap

ping, Bolt Cutting, and Milling Ma
chines, Gear Cutters, Emery Tool 

Grinders, Screw Machines. 
Vises, Lathe and Planer 

Tools, Drills, Taps, 
And a variety of 

Small T ools, B oiler Punching and Shear
ing Machines, with lot of Small Tools, 

Anvils, Sledges, T ongs, 
Blocks, Rope, Bolts, Nuts, \Vashers, Packing, Pipe, 

Fittings, Brass Valves, Bar Iron and Steel, 

Steam Hammers, and three Rider 
Cut-off Engines. 

i 'fij i �/ �'i:TIGHT&S LAGK BARRELMACH INERY 
'- '" \�:..!t� _J� A S PE C I A LT Y  � 
��/ J O H N  G R EENWOOD &: CO .  F R O C H ESTER N .Y.  

TH E  PENNA, DIAM O N D  D R I LL & MFG. CO. 
H I  H ll S I I O R O ,  I'A . ,  B u i l ders of H i � h  Class 
St eam J1::ngin es. D iamond Dri l l i n g  and General 
Mach inery. Flour M i l l  Rol l s  Ground and Grooved. 

TR IUMPH WATER MOTOR 

1titutifi t �ttttri'nu. 
After bei ng on the M a rket Fou r Yea rs 

The " A  e M  E "  Sti l l  Leads l 
Sizes One, Two, Three. and }"our Horse Power. A rranged for either N.ATURAL GAS 

or Kerosene Oil OS:n�s f��
d
���iog�� ���r�if���fa;aer�i�'it1���egn�

n 
p�����nt of the oil fire. 

�::!����t!��:a��.\r T:t ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y. 

B A SE BALL. - A DESCRIPTION OF 
the great national game of the United 8tates, by an 
English writer. J no. Newton C rane, with dhlgram of 
the field and 7 H1ustraUons of players. Cont ained in SCI· 
E:\'TIFIC AM�;HICAX  S U P PLKM KNT, No. fHJ3. Price 10 cents. '110 be had at thI s Office and from all news
dealers. 

SE CTI O NAL CDiVERIVliS INSULATED AIR n. 

SAVE BELTI N G !  
SAV E  POWER ! 

SAVE LABOR ! 
SAVE M ON EY ! 
O ,'der 31)c.  Trial 

Package. 

Satara Belt Dressing 
i s  acknowledged absolutely the 
best preparation of the k ind on 
the market. SCI tara BelL Dressing 
preserves belting,  at the same 
time rendering possible the run
ning of loose belts and doit ,g away 
e n tirely with �lippinlZ belt�.  Man
ufactured. by I. �;N::-.rOX & B�tl G GS, 
Leather M frs . .  Haver h i l l .  Mass. 

PA T E N T  D R I L l .  C U UC K ,  
for hold ill!! either Straight, 'raper, 
or Square shank V)ols. Send for 
catalogue to STAN])ARD TOOL CO., 
Cleveland , 0.. Manufactu rers of 
Twist Dri l ls ,  r}laps, Reamers. MiIl
ing- Cutt,ers, Ch ucks & Special Tools. 

T H E  DI RECTORY 
Patent So l i cito rs ,  

Model  Makers ,  

O F  

Novelty Mfg. Concerns 
and a1l  l'rnfesMiolls I t  l id T I'ndf�s of interest to 

JN V E NTOU ,.. , is I IOW o n t o  
Price. One Il o l l n.r. 

It is sent FUEE and Express Paid, with a copy of 

WEBSTER'S UNABRIDGED,  
Third Edition, soJidly bound i n  Half Hussia.. . 1600 pp� 

fuJI size, corrected by Prof. Goodrich, of Yale 
College, to all Subscribers to the 

Il l ustrated Weekly, 

JOURNAL OF USEFUL INVENTIONS, 
$3.011 p e r  yeaI'. w i th above P l n:IlI l UMS. 

74:4: Eroad.vray. Nevr York. 
Barnes' Foot· Power Mach i nery 
�umplete outfits for A ctnal WorkMoop 
Business. A customer says : .. Consid
ering its capacity and the accuracy of 
your No. 4 Lathe. [ do not see how it 
can be produced at such l ow cost. 1'he 
velocipecte foot-power is simply ele
gant. I can turn steadily for a whole 
day. anll at night feel as Httle tired 
as if I had been walking around." 
Descriptive Price List Free. 

W. F'. & J O H N  B ARNKS CO., 
1!J9!J RUllY ST . . ROCkford, 111.  

335 
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Navy Yard . to be opened June 17, 1890," will be received 
at the Rureau of PrOVisions and Clothin�, Navy Depart. 
rs&�

t
a�

as
:�gffcY;' ��e�e'dU�U!Jy;:�r: t����att��� l� 

furnish at the Mare Island Navy Yard, one un iversal milling mach ine, one horizont:al boring machine,  one ���n��� �}E�i�a�!��i�:.
e ��t;�n f��:�: b��

h
p�s�Y� 

conta1ning speCifications, etc ..  wil l  t>e furnished on ap
plication to the Bureau , the Commandant, Mare Island , or the Navy Pay Office. San Francisco. Cal. The articles 
must in all cases conform to the Naval standard and pass 
the usual N aval inspectton. The Department reserves 
the rll<ht to waive defect. or t o  reject any or all bid. 
not dPeme�:li'b":l':nj�1':A'S1�'k��C?i��eJ�We

�J-Bureau. 

N O W  R E A D Y .  

Experimental gcience, 

By GEO. M. HOPKI NS, 
740 P ages , 680 I l l u strat i o n s. 

P R I C E ,  by m a i l ,  post p a i d ,  • • • •  $4.00 

ROCK BREAKERS AND ORE CRUSHERS SEND for F R E�a���Uo�T;��!�s.CI RCU LAR 
and 

We manufacture and supply at short notice Rnd 10we5t rates, Stone and Ore Crushers. con
taining the invention described in Letters Patent, issued to Eli W. Blake, June 15, 18.58, to-
gether with N�w AND V AJ...LTA BJ...E I M PHOVEl\ol ";NTR, for which IJetters Patent were granted 
May 11th and J uly 2Oth, 18SO, to Mr. S. L. M arsden. A l l  Crusher� �upplied by us are con structed F1�t.i��� FWU�Sh RY & llIA C H I N E  C O . ,  lll ll Jlufactul'el's, A N S ON I A ,  {' O N N .  

M U N N  & CO . ,  Pub l i s he rs, 
�mCt of iht 9titnUn( �mtritaU, COl'ELA N D  & U A C O N ,  A gents. NE\V Y U R K  alld l' H Jl,A DELPH I A .  

T H E F I S H K I L L "  CO R L I SS E N C I N E  36 1  Broadway ,  N ew York. 
COMBININO A MAXI M U M  O F  E C O N O M Y ,  E F F I C I E N C Y ,  AND D U R A B I L I TY. 

F i s h ki l l  Land i n g  M ach i n e Co . ,  F i s h k i l l -o n - H udso n ,  N .  Y. IDEAL MUSICAL BOX 
CRA N E ' S  PERFECT W A TER CO L O R  MEDIUM. 

'}lhis Medium makes al l  colors flow freel y, adds t o  their brilliancy, mal.;es 
them less sensitive to light, fastens the firMt wash aga i n st d i st urbance in re
touching. makes col ors adhere better to the paper, a n d ' he paper needs no pre_ 
vious wetting. For Architects and A rtists. By mail .  25 cents. 

Is the I.ateot InventioJl lu Swiss Mu sleal !lOXPK 
J. t i fiil the �weereMt Rnd 1\'1081 l'erfect I l l struinen t  
t u r  the Pnl" l o l". A l l Y  l I ulnber nf t u ll e s  CII Il be ob .. 
t n i l l t�d  for i t .  '!lhe Largest �tock of Mustcal Boxe:i in 
A meriea. Send 4 cent stamp for lllufoltrated Catalogue. 

J AC O T  & S O N 800 B ROAD W AY, 
, NEW YOUK. 

Manufactured by 'JIBE FREDERICK CRANE CHEMICAL Co., Short H i l l s ,  N. J. FOR SALE AT A BARGAIN I VOIJNEY W .  MASON & CO., 
FRICTION PULLEYS CLUTCHES ana ELEVATORS 

l'IlO V I DEICCE. It. I. 

MINERAI: 
lW00I.:.. 

I N S U LATI O N ,  FI R E 
PROOFING, and DEAFENING. 

Pamphlet and Sample Free. 
Western M i neral Wool CO . .  

C I,EVELA N D , O H I O .  

ALU Yl INUM. -J)ESCRIPTION OF THE 
method of manufacturing this metal from cryo lite l iS 
w.

acr, iced at the A ll iance Aluminum Works at \\ allsend. I s J��·�:fr��;'
s
: NO�07�1:�

e
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A
a� ! this offi.cp and from all newsdealers. 

_11�J1����g;e BICYCLES 
Hk1�kg;:gICk ��dd���n�:�a�:a��:n����: flO·in. worth $55, for $32 \ 44-in. worth $40, for $22 

48·ln. worth $50, (or $27 42·in .  wOMh $35, (or $20 
CAT A.  !>'REE. 46·in. wortb $45, for 125 S8·in. worth 130, for �17 Tangent spokes$lextra. Easy payments. Agts.wanted 
ROUSE, HAZARD "" CO .• 16 G Street. Peoria, Ill. 

pn�TRIGKS TEN CENTS EACH ! 
Address J OHN ZIMMER, 

51 South Hauk St., Albany, N. y, 
SAVE MONEY. Betore you buy .. 
BICYCLE or TYPEWRITER, 
Send t o  A .  W. GUMP & CO. DAYToN. Omo, 
��![Jo:!"c�:d:h!�a<gI�:s�tjI���i��;l}g��, 
and TYPE-WRITERS taken i n  EXCRANC-F 

WHAT Uncle S'Ull and Aunt Columbia thlnk, etc., of 
and Seattle its Metropolis. Address A SH I N 610 NEshelman, Llewellyn&Co. , Seattie, Wash. 

N I CKEL ANODES,  
N I C K E L  SALTS, 

R O U C ES, 
C O M P O S I T I O N ,  

BUFFI N G  WHEELS, 
E L E CTRO & N I C K E L  

_ P L A T I N O  O U T F I T S .  

I ��r�'� ?('������I;� ����rn�
n

lJ
t
���r Yf,�v':��i�')�'�

o
��:� 1 feCLed. del  ni l s worked out.. drawilJgs made. Rep:ur�. I�ircu t a rs f.l. e n t .  Bmal! pri vate workshup� ti t t ed w i th 

l athes and complete outfit s of t.ool s to lei by t h e  huur, 
day, or week.  to inventors for experi m e n t i ng. 

A . •  J. \V �; }1; D  & CO . •  lOt; l .. i lJerty Street, New York. 

$ 1 0 .00  to $50 .00 �f,�£i��::f: 

The plant late�y owned by th e Sagamore M.&nufactur-I ��&i�:,r;l�
a
gr'M��I�f:;I�h��

e 
wy��tlr�n!'��d�o��HW����·� 

iug MachInery, a Lar�e �'o undry with compl ete outfit  
Stealll Engine and Boiler, Storehouses. etc. Located 01; 
the Boston & Albany ltailroad at Nivervi l le .  N. Y. (Kin� 
i�

e
t�

h�g: w�t
r
a�!?n ko�

eg�rt�I�I���)en���l:���h�aCk run � 
J<'..\ R IlH; WS  N A'l' I O N A I, BANK, 

F. C. I1A V I LA N D ,  Cashier. Hudson, N. Y ,  

Rolls Pulverizer 
Simple, Durable, Compact, Dustless, 

and a finished product direct 
from the machines. 

The best Ore Granulator Ior leach. 
ing and concentration. 
MANUFACTURE ALSO 

Gates R ock and Ore Breakers 
Address for Catalogues 

GATES IRON W O R K ;' ,  
li O  C "'0. Clinton St . . Chlcall"o. 215 Franklin St., Boston, Mass. 

T H E  B EST LI M E  K I LN KNOWN 
or no pay. (;. D. PAGE, Rochester,  N ,  Y .  �1 -DlVrNG hPPARATUrS -�I A N D  F I R E  D E PARTMENT S U P PLI ES _�.2 A . J  MORSE & SON 140 CONGRESS ST BOSTON 

ness. M agic l .. nlltel'US a n d  Vie,vfol of popular sub
�cts. Catalogues on applicat.io n .  Part. 1 O ptical . 2 
L�WlA&�c::;i.���H��:��

i
�_�'\S�;�:;��(�i���� T� S c ientific A merican Screminc 8QQ! C ata l ogue -PUBLICATIONS FOR 1 890. -

U E C J<: N 1' L Y  1' 1 : I1 J . I S J:I EU, --<>-
. o u

. 

r new catal oul le c() n t �in in!! ,over 100 :pages, in � I Ud_ 1 The prices of the d i fferent publications in the Unite1 m g. work s  on more t.han fU t y  dlffer�nt �UUJect8. 'V I I I  be States, Canada and Mexico are a s  follows : mai led tree t o  any add ress o n  Hppi IeatlOll . ' 
R T IU U N N  & C U . ,  P u b l i shers Sci  entitle A merican . , . � E8 BY !\'lAIL. 

3 ti l  H '·ORdu'uy ,  1\ ew York. The Sc�ent�tlc Amer�can (weekly one year . $.'too p E R FE�£visP A!!� I l E 
'l'he Koch Patent File, for preservln" newspapers, Mag. ' 
�:��i�e���fd�m��h��sr'i�::S ��

e
�h�

e
1:�l

t
t�ki�lt�

o
��E��I� i 

$1 0 CASH An investment of this amount 
and '5 per month will realize 

_ to the pureha�er 100 per cent. 
_ .. , iJl t· ·o yearsi...-' One of the best sub

urban properties in Tacoma. WD.1h. , on 
the lin, . street railway connect' g t\VO 
flourishin cl>-; r::.. Price of lot " 00 ;  

corn..:r lots, e125. Write for )'larS and particul rs. A 
��[;3��;���;t�°Re��e���,P\tr���No��l�f���f ����: 

_______ __ ._,_, __ , __ ,._._._ . __ _ .. ,�� __ . .  ___ ... _ ___ The SCientific AmerIcan Supplement (weekly), one 
ROSE PO LYTEC H N I C  I N STITUTE year, . . . . . . 

5.00 
T E R R E  H A U T E ,  I N D.-A S C H O O L  OF ENG INEER INO: The

o��
·e

���
c Amer,can, SpaDlsh Ed.bon (monthly) . 

Wdl endowed, well equi pped departments o f  )lechanical and .y . ' ' .  3.00 
Civil Engineering. E l ectriciLY, C h emistry, Drawing. Shops auu The SCl.entrHc AmerIcan. A rchlte(;ts and Builders 

\ .t\ N and SC I E " TU'JC AMERICA:'\" SU P PL I';:'oJ il:NT can be �¥lcf�j�� f��i�
h
��g:r.p

r
lIi���:l��� 1�fJ�80t r�s�J�tt�� 

.. SCIEN'riFIC A .\\ E RlCAN .. in "ilt. Necessary for 
every one wbo wishes to preserve the paper. Address 

III U N � & CO . . Publishers SCIENTIFIC AMERICAN. 

DE A FNES8 .t. HEAD NOISES CURED by 
Peck's INVISIBLE TUBUL�R EAR CUSHIONS. Whispers heard. Com· 

fortable. Succet'�1 u l  where nil Hemerlies FAIL. Ills . book & 
proolstree. Address 1'. Jl1Sl:0X, 86S Broadwa7, New York. 

B. N. f)'UD!.ETTE, 1816 Paclftc A.ve., Tacoma, Washington. 
J.. ahnrat o r i " " .  E x pcnsps I llw  A il n n·""  C .  A Walrlo. l.ibrariau . Ed itIOn (monthly), one year. . 2.ao 

-----------------------.------------- COMBINED RA'l'EE'. 

C E L E B R A T E D  S U T TO N  R I N G  P A C K I N G  . 
'PIONEER RUBBER PACKING P O S I T I V E L Y  A NTI F R I S TIO "! . S PECIALLY E N D ORS E D  F O R  Ii I GH �PEED ENG I N E S  " S E N D  F O R  SAMPLE P ACK"GErI,)W PARTICULA.R� 'TO E R I E  R U B B ER CO E R J  E p� U S A 

ICE and REFRIGERATING MACHINES 
The Pictet Artificial Ice Company (Limited), Room 6 ,  Coal & I ron  Exchange , N ew York. 

The SCIentIfiC American and Supplement. . $".00 
The Scientific American and A rchitects and Build-

ers }<�ditiofi ,  . {).OO 
The Scientific A merican, Supplement.  and Arcbi .. 

tects nnd Hui lders Edition. 9.00 
Proportionate Rates for Six Months. 

This includes postage. which we pay. Remit by posta) 
Qr express money order, or draft to order of 

MUNN &; CO . . 361 Broadway, New York • 

• W'O R K I N G M O D  E L S & L IGHT MAC H I N ERY .  I NV ENT IONS  D EVELOPED .  Send for Model  C i rcu l a r . J o n e s  8 r o s ,  E Co.., S i r; ·� ; .  O .  

©  1890 SCIENTIFIC AMERICAN, INC



I n side lane-e. each inserti o n  - - - 7' :)  cent8 a l i n e .  
H a c k  P alrc, e n c h  i ll ! !w r l i o n  - - - $ 1 .00 n line.  

The above are char�efl per agate lme- "about eight 
words per l ine. 'I'his notice shows t he width of t he line, 
and i s  set i n  aga t e  t ype.  Engravings may h ead adver
tisements at the 8ame rate per agat e l ine.  b y  measure
m e n t ,  as t h e  letter press.  Advertisements must be 
received at pub l icatio n office as earl y as 'l'hursday morn
in� to appear in next issue . 

----=-=-=-=-=---=---=-=-===-==-=----

U N EQ U A L E D  
For House, Barn, Factory, etc. 

S h e d  or O u t b u i l d i ng.  
roof complete. Any one c a n  l a y  'it .  

$2 .00 pe r 1 00 S q .  Feet.  
baruple free i f  �TOU state size of' roof. 

42 'Vest Hrpadway. New York City . 

I N D I A N A  P A I N T  & R OO F I N C  CO. -------------------
Victor Bicycles ! 

For pleas ure, b u siness. recrea
tion, and for an ything y o u  

c o u l d  use a bicycle for. 

V I C 'I' O R !S  A RE B E S '!' ! 

Send for eatalogne. 

OvPrman Whcfl Co., }Iakm, 
e h icopce F a l l s .  lU as!I;. 

TH E COP l lN G  PAD.-HOW T O  MAKE 
a n d  how to U8e ; with an engraving . Practical directions 
how to prepare th e gelatine pad. :u:. d  also the aniJi n e i n k  
by w h i c h  t h e  copies are made : ho w to appl y t h e  written 
lett er t o  t h e  pad ; how to t ake oft' copies of the letter. 
Contained i n  SCIENT I FIC A :\l:F:RTCAN RurpLEMEl\�T, No. 
4 3 :-" .  Price ]O cents. �llr sal e at this office and by all 
n ewsdea l ers in all parts of t h e  country. 

VOLUNTEER COLUMBIA. 

A high-grade wheel in every respect, with 

essential quaJ ities of the Expert Columbia, 

metal but steel be ing nsed in its cOllstruction. 

THE BEST MACHINE for the MONEY, 
We make all the popular sty Ie of high grade ma· 

chines. Illustrated Catalogue free. 

POPE MFG. CO., 
" 1  Fr�nklin St., BOSTON. 

BRANCH BOUSEII : 
12 Warren St. NEW YOll.K.. 

�l Wabash Ave., CHIOAGO 

h T�." ONLY·  PRI\CTlC\L$15 
I:@V=pfiiC�:O 

VPlVRITER 

1titutifi t jtutritau. 

N l nv ¥OHK U l<'l<'ICE, :!ti4- Pl<:AHL S'rHEE'l'. 

E: _  """W"""_ J O E: N"" S :7  
Asbestos Sect io nal  P i pe Cove r i ng 

A Non · Conducting Covering for Steam and Hot Wate r Pipes, etc. 
REA D I L Y  A TTA C H E D  OR R E JI O V ED B Y  A N Y  O N I': . 

.A..sbes"tos Boi1er C oV"eri:n..gs. 
lVe a're prepared, to take contracts jor appl lri n g Steam Pipe and, Boiler Coverings ,in any part oj the United States. 

�. � . J' c>1:1:n.& J.\I.I:a.:n. -u.:fa.o"t-u.:ri.:n. g C C>:n1pa.:n. Y • 

H" W. Johns' A sbestos 

87 M a i d e n  L a n e  

SOLE MANUFACTEHEHS ()Ii' 
lUillbonrd. Sheathi ng�, H ll i l d i ng F e l t � .  Fire-PI'oof l'a i n t s ,  l�i q u i d  

l.Jaints, A sbesto s Itoofin�, etc. 

N ew Y o rk. CHICAGO. PHILADELPHIA, LONDON. 

OTTO G A S  E N G I N E S .  
Over � 5 , O O O  �ol d .  

HOrizontal . . . . .  Otto (ias l1Jngmes. 
V ertical . . . .  Otto . . . ('; as i1� llgmes. 
TWill CyI Inder . .  Otto 

Combmed . . . . . . .  Otto . 

The D10TOR of 19th eEN'WRY. 
Can b e  u s e d  A n y  Pla ce. to do A ll Y  

lrork. and b y  .Any OJ/t'. N o Boiler ! 
, No Fire ! No Steam ! No A shes ! 
I N o G auges ! No J£ngmeer ! A per

fectl y  safe �lotor 1'01' all  p l ac�8 a n d  
p urposes. Cost o j  operat ion all(Htt one 
cent an h o u r  to erich inrlicllted h orse 
power_ For c il'culars. etc . , address 

Economy, n.U"bllily, Charter Gas Engi ne  Co. 
Simplicity, Safety. P�  O. B ox 148. �te rl i ll g, I I I .  

W O R KI N G  M O D E LS and I):xperimenta l 
M achInery, m etal 

or wood . made to order by MASON & RAUCH. successors 
to J. F. W erner, 4j &; 4� Centre Street. N ew York . 

$ 85  \.o�e\\ Diamond Safety $ 85  
Diamond Frame, Steel Drop Forgings, Steel 'T ubing, Adjustable Ball Bearings to all Run

ning Parts. lllcluding Pedals. Suspensi on Sadd lee Finest m aterial 
money can buy. �'intshed in enamel and nickel . 

, Strictly high grade in every particu lar. No better machine made at any price. 
BICYCLE C ATALOGUE FREE. 

J O H N  P. LOVELL A R M S  C O . ,  1 47 Washington Street, BOSTON ,  MASS. 

HARRISON CONVEYOR ! 
Ha!i3fing Grain, Coal , Sand, C lay, Tan B. rk, Ginders, Ores, Seeds,&,c. 
6i���li��. 1 BORDEN,  SELLECK & CO. , 1 Ma'��M;'rs, } Chicago, ilL 

A Substitute for Coal or Coke. 1 00 Gn l l on s of Oil nllCaiust �,400 Pounds of Coni. 

A SYST E M  F O R  B U R N I N C C R U D E P ET R O L E U M .  
The best practical results obtained by the manufacturers of Steel , Drop l!'orgings . Brass Works, 

Bolt and N ut Works, and man y other bran ches of cOIllmercial product. 
We invite proposals and wi l l  give estunates for the a l t e ration or cOIlstruction of works under our 

System. 'I'H E  S'l' A N D A R D  O I L  FUEL B U RNER C O . ,  F un Pl lli n , N. Y.  

Catalogue free. A ddress Typewriter Department, 
S P E C I A L  lU A C ' H I N E I t Y  a n d  A pp l i an ces 

l'OI'E lUFG" C O . t  Boston, New York, Chicago executed with perfect w orkman �h ip. 

�: , K£�:����::�:li " : 

- I  ](Jntire confidence and interest guaranteed . Drau ght i I lg, 

NEW KODAKS . Patternmp..king, Planmg, 'I'luning, Dri l ling. etc.,  etc. 
Wi\!. GRUNOW. J It. ,  20{ & 2Of) East 43d St., New York. 

, -- ----_. . ----

" J'Olf press the buttOIl, 
10e do the rest." 

Seven New 
Styles and 

Sizes 
AI.J� LOADEH WITH 

Tl'anspa rent 
Films. 

For sale by all Photo . Stock Deal ers. 

THE EAST M A N  COMPA NY. 
Send jor Oatalol}ue. RU(JH£IlTEll, N. y, 

T O O L AG E N T S WA N T E D 
iI1 every S H OP III the Uni teQ S t a t e s. -----"-- Send. l0 c for (atalogue .--5 talionery G.c. --"-THE FINEST OF MECHANICAL TOOLS A SPECIALTY, 
• ' C, B  • .JAMES, SB LAKE ST. C HICACO. 

PAT E N TS !  
:\l gSS ltS. �l UNN & co.,  in  con n ection with the pu b l i 

cat l ( ) n  ( )f  t h e  Scn ; S T I F I C  A MEHICAX, contin u e  to ex
amine i m pruv ements, and to act as SoliCitors of Pat ents 
fOl' l n v entors.  

I n  this l in e o f  b usiness they have bad forty-one years' 
' . I 'pericnce . and now htiVe llneq li. �led facilities for the 
preparat.ion of Paten t L>l'awings, 8pecittcations, and the 
prll s e c u U o n  of A pp l icat iGn s !'or Patent.� in t h e  U nit.ed 
Btates, Canada, and Foreign Countries. Messrs. 1\1 u n n & 
Co. al liio atten d to t h e preparation of Caveats. Copyrights 
f o r  Books, Labels, Reissues, ASSIgnments. a n d  Reports 
o n  Infri ngement8 of Paten ts. A l l  businesb i n trusted to 
them is  done with special care and promptness, on very 
reasonabl e terms . 

A pam ph let sent free of charge, on application,  con
taining ful l in formatio n about Patents and how to pro
cure them ; directions coneern ilig Label s ,  Copyrights, 
Designs, Pat ents, A p peals. Reissues. Infringements. As
signments, Rejected Cases. Hints on the Sale of Pa
tents. etc. 

We also send. free of charge, a Synopsis of Foreign Pa .. 
tent Laws, showing t h e  eost and method of bec uring 
patents in all the principal cou ntriee of the' worl d . 

If.IUN N & C O . ,  Solicitor .. of Patcnts, 
361 Broadway, New York. 

BRA NCH OFFICE8.-No. 622 and 624 F Street, Pa
cillo Building, near 7th Street, Washington. D. C, 

�;l,lill�iITllilliill1\\� CABY & MOEN CO.� 
')TEEL WIRE O f�DtsCR lp rroN @.JG- � 
234- IV. 29. ST. EV£R & sTEEL SPRINGS. NEW YORK CITY 

In st rumen t s .  Best German . :  
Dra'V i n g  I n i'< t rll ment�. Pr0- : 
tractor � . rl' r i a n � l e s . '11 . 
piece fu1 l y  warrant ed. I . � � Sq uares. F('aies, etc. l!:very I I �==��=�� Catalogue on appli cation. THE AMERI�AN �ELL TELEPH�NE ��. FR UITHiiAP(fRATORS 95 M I LK ST . ,  BOSTO N ,  M ASS. 

Thi s  Company owns th e Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No, 174, 465, and January 30th, 
1877, No. 1 86, 787. 

The transmission of Speech by all known 
forms of Electric Speakin g  Telephones in

fri I l ges the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furn ish
ed by it or its  l icensees responsible for such 
un l a w f u l  use. and all the consequenceb 
th ereof. an<j liable to s u i t  thprefor. 

ALL � 1::1 CIISTINGS FROM SPECIAL f;RNS � .> ==-E 1\ 0L AND FINE GRAY I RON ALSO ST EEL 

--�DEVLIN T. CO nN E TINNIN G J� pp,ii 
S (ill( F IN ISH ING . NN J rtWrn; LEHIGH AVE II< At,1ERICAN ST. PHllA � 

I<'urnaces, Bleachers, and Packing Pre8l8S 
Are the BEST MACHINES on the Market To-day. 

Send for Descriptive Catal ogue. 
THE T RESCOTT M F G .  C O . ,  Fai rport, N. Y. 

ELECTRO MOTOR. SIMPLE. HOW TO 
make. By G. M. Hopklns.-Descrlption of a small electro 
motor <'1evf�ed and con stru cted with a view t o  assisting 
amatcuTS to make a motor which might be driven with 
advant age by a. current d ertved from a battery, and 
which would h ave sufficient. power to operate a toot 
lathe or any mach1np rf'quirin g  not over one man power. 
\nth U figures . Contained in SCrF.NTIFJC AMEHTC'AN 
S UPPL FaH�NT. No. 64:1 . Price 10 cents. To be had at 
this uttlce and from all newsdealers . (ii P O P  S A F E TY V A L V E  O{\1)"WATER REL I E F  VALVE OD .. IMPROVED STEAM GAGE '" STEAM ENGINE INDIOATOR 
S l n ll' l e  lI e l i  " h i m e  "' h i .t l  ... and al l In struments 

used in connection with Steam, Air and Water. 
801e Agents Jor Clal'k','1 Ltnen Fire Host'. 

NEW YORK. I.ONJ)ON. 

CROSBY STEAM GAGE & VALVE CO. ��.���,:eM,,�!: 
MAT E R I A L  

CUTLER D E S K B E S T  I N  T H E W O R1. D . A . C U T L E R &: S O N ,  
_ • 8 U F F A  L O .  N .  Y. , U . S A . 

For nll lduds of PA SSENGER nnd FREIGHT 
Elevato.· Service. 

O T I S  B R OT H E R S  &. CO. 
G e n e.'a) Offices, NEW Y O RI{. 

I f  y o u a J'e a 
CA ltP I( NTER, 

PAT'!'ER N M A I{ ER, 
lll I L L W It I G II T, 

and want F lrst.Clns,. 
CA BIN E'l'MA KE If , 

T C> C> I.... S. 
Send 8 cents in stamps for our \Voodworkers' Tool Cata .. 
logue No.  12, 200 pages, 700 i l lustrations, The most com .. 
plete catalogue of these goods ever i ssued. 

C H A S .  A. S T R E L I N C E R  &. C O . ,  DetrOit,  M Ich. 

CHEM ICAL ICE  MACH I N ES 
!Steam nnd Uel t [H ach ine .. 10 mnke 700 Pou nd "  

Ice i n TlVt'IH y .. fo n r  Hou.·s. 
C. :E3[. I>E X..A..DII[.A..TE� do Cc> • •  

I' o o t  West 1 3 1 h  !S t . ,  N e w York. ---- -- - - -- ----- - ----------

T ::S:  E 

J c i t n tifi t �mtr i (an 
ESTA BLISHED 1 !S46. 

The Most Popular Scientific Paper in the World. 
O n l y  83.00 a Y e r u', I n c l u d i n g  l'ostnge. Weekly. 

:)� N u rnbers Il \:' eru-. 

This wi dely cl t' c n l ated and splendidly Illustrated 
paper is  pu b l ishe d weekly. Every number contains six

teen pages of useful information and a large number of 

original engravings of new i nventi ons and discoveries. 
repreRellting Engin eer i ng 'Yorks, Steam ) 1 �lChiDery. 
New lnvent.ions . Novelties in MechaniCS, :\tanuflictureflll . 
C'hemistry, Elect ricity, Te egraplly. Photography, Archi
tPdure, A griculture. Horti culture. Natural History, etc. 

Complete List of Patents each week. 
T e r m s  of � ll b8C .. i p t i oll .-One copy of the SCIEN .. 

TIFH' A \I ERICAN will be sent for one year-52 numbers
postage prepaid. to any subscriber ill the United States. 
Canada or Mexico. on recei p t qf l h l"f� e  d o l i n  .. ", by the 
publish ers ; s i x  m ontt,s, $1.50 ; three months, $1.00. 

C l u b".-� peci&:t.ft.tes for several nameR, and to Post 
M asters. "' rite tor part�culars . 

'rhe safest w ay to r � m i t  is  by POf�tal Order, Draft, or 
Express Money Order. MOll('!y carefully placed inside 
of envelopes. securely sealed,  and correctly addressed, 

seldom goes astray, but is at the sen der's r1sk. Ade 
dress aU letters and make all orders, drafts, etc" pay· 
able to �UNN &; CO • •  

36 1 B roadway, N ew Y o r k .  
• 

T � E  
Scientific Amer ican Supp lement. 

ThiS i s  a separate and d istin ct publ1cutlon from 
TH H: SCl ll: ;:\ 'l'1l!'lC AM1£ R I C A !"." ,  but ti unitorm therewitb 
in Size, every numlJer containiug flixteen large pages full  
of engravings, many of wh ich are taken from foreign 
papers, and accom panied with translated descriptions. 
THK S(' I \£ ;:\ T l l!�l(' A:lI II; R I CA N  SUI 'PL I�M II: N T  Is publish ed 
weekly, and i llclude� a very wide rg,nge of contents. · It 
presents the most recent papers by em inent writers in 
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