
[Entered at the Poet Omce of New York, N. Y., as Second Cllll!ll matter. Copyright, 1895, by Munn & Co.) 
._._--------------_ . .  _ . .  _--

A WEEKIJY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 
Vol. LXXIII.-:'io. 13'J 

ESTABLISHED 1s.t5. 

PENNSYLVANIA COAL MINING. 
The accompanying illustrations, from photographs 

representing the work at the Bast colliery, near Potts· 
ville, Pa., give a good idea of the great amount of 
handling and the very extensive plant ne!lessary in 
connection with the operating of a large coal mine. 
Although the production of coal in the United States 
now amounts to about two hundred million tons 
annual l y, only about fifty million tons of this aggre­
gate is anthracite, and cOllies almost exclusively from 
Pennsylvania, while mines yield ing bituminous coal 
are pretty well scattered over the country. But few 
people, however. realize the great amount of labor re-
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quired to properly make the coal ready for market in 
the several size!' of lump, broken, ellg or furnace, stove, 
nut, chestnut, pea, buckwheat, and the final culm, and 
to free the good coal from slate and stolle. The total 
number of employes in and about the anthracite mines 
of Pennsylvania. according to the completed govern­
ment statistics for 1893, was 132.944 men and boys, aEd 
their average working time for the year was 197 days. 
The mine furnishing the subjeet of onr iIIust.rations is 
in the West Mahanoy district. Schuylkill Count.y. and 
is one of the mines of the system of the Philadelphia 
and Reading- Coal and Iron Company. 

In Fig. 1 is illustrated the cleari ng of the lump coal 

f$3.00 A YEAR. 
. WEEKLY. 

from the hoisting sh ute and the breaking up of the large 
masses by hand by means of picks directing the lumps 
into the breaker sh utes with forl,ed spades. In Figs. 
2 and 3 nim ble fingers are seen picking out slate or other 
stone from the cross boxes or slides. The slate being 
cast into small shutes in front of each pair of boys, de­
scends into a longitudinal shut.e which carries it to 
the waste heap. When each charge of coal in the cross 
box has been cleared of slate it is d umped into a dis­
charge sh ute on th� opposite side of the pickin/l trough 
by lifting a shutter, when a new cbar!!:e is taken i nto 
the picking box from the feed shute on the other side. 

(Continued on page 201.) 

Fig. 1.-CLEARING THE LUIIP COAL FROII THE HOISTING SHUTE. 1'11. a.-ASSORTING COAL-PICItING OUT SLATE. 

PENNSYLVANIA COAL MINING-BOYS PICXING COAL AT THE BAST COLLIERY.-Fig. 2. 
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THE OPENING OF THE COTTON STATES AND 

INTERNATIONAL EXPOSITION. 
I the negroes. It marks the close of a bitter and openly 
avowed racial war; and inaugurates au era of fra-

Late in tbe afternoon of Wed nesday, September 18, 
in the study of his private residence, at Buzzard's Bay, 
Mas�. , President Cleveland pressed tbe electric but­
ton wbich set in motion tbe macbinery of the great 
Southern Exposition, at Atlanta, Ga. A vast collec· 
tion of tbe products of the arts and sciences on a scale 
like this bas at any time or place an intrinsic value as 
such; but in the case of this Southern Exposition 
there are circumstances preceding and accompanying 
it tbat lift it above the level of the mere spectacular 
and i nvest it with a special historical significance and 
dignity. It marks the coming of age, the ripening into 
the full strength of robust manhood, of what has 
been aptly called "the new South." Thi rty years ago, 
on t.hese very grounds where these people have now 
gathered tee fruits of their peaceful industrie!<, they 
were locked in the embrace of one of the blood iest 
battles of the civil war. The landscape gardener, as 
he smoothf'd out the green lawns that beautify the 
Exposition grounds, had to fill i n lllany a rifle pit, from 

which the ad vance of Gf'neral Sherman upon t.he 
doomed city of Atlanta had been contested with un­
availing coura�e. From this battlefield, on th ese very 
grounds, may be traced the course of that successful 
campaign that ended in the l i beration of the negro 
and the triu mph of the Un ion. Atlant.a, a mass of 
hlackened ruins, was a type of the utter and hopeless 
chaos that prevailed through th is Southern country 
but thirty years ago. 

ternal toleration and mutual confidence that will 
consolidate and enrich the South in t.he years to come. 
In the parade that marched through streets that were 
gay with the stars and stripes a detachment of negro 
soldiers marched in procession with the citizen soldiers 
of Georllia and Louisiana. Later in the day a negro 
stood upon the platform of the auditorium, surrounded 
by the illustrious orators of the day, and with native 
eloquence pleaded for the recognition of his people, 
amid the united thunderous applause of his white and 
colored audience. 

The recovery has been very slow, but very sure. 
Political, economic and racial problems have been 
solved. Wearily, and amid h eart·breaking discour­
a�ements, this sorely stricken country has wrestled 
with obstacles that would Illt\Te daunted a less daunt­
less race. Prejudices and traditions that were old as 
the hills have been cast aside. The easy indolence. 
the patriarchal simplicity, of the old plantation life has 
been abandoned. The t.rne dignity of labor, even 
labor of the hands, has been recognized; and thi!' 
great people, freed from the burden of slavery by the 
rude stroke of war, has of its own free will broken 
away from the traditions of the past, and has thrown 
itself into the strife of modern industrial com petition, 
with a persistence, intelligence, and success to w hich 
t.he Atlanta Exposition is an imposing and eloquent 
witness. 

Thirty years ago, when Sherman set out on his fa­
mous "march to the sea, " he left the city of Atlanta  
a mass of  blackened and smoking ruins. To-day the 
visitor will find a thriving city of 110,000 inhabitants. 
replete with every modern appliance for llIunicipal  
well being, and boasting of a larger variety of manu­
factUl'ing interests than perhaps any othel' city in the 
United States. 

This Southern countr y is no longer merely the land 
of'the cotton plant, t.he tobacco plant, and the sugar 
cane. Its vast natural mineral wealth is being rapidly 
developed. Coal and iron-those most potent  factors 
in the work of building up a people in wealth and pop­
ulation-are being mi ned in rapidly increasing quanti­
ties. Large and expensive pla nts for the manufacture 

of iron and steel have heen laid down. The extensive 
opening and development of the coal beds l.as at.­
tracted manufacturers in a large variety of trades; and 
this to such an extent that t h e  Southern manufac­
tured goods are entering i nto successful competition 
in the markets of the North. 

The tide of imllJigration, which of late years has set 
steadily westward, is now trending to the South. 
The great cotton plantations embrace vast areas of 
land that are su itable for a more mixed and more 
profit.able agriculture. ThiE' soi l is rich, cheap, and 
favored with a climate much superior to that which 
obtains on the vaE't vlains of Western America. The 
farmer of the far West is located at too g'reat a dis­

tance from the centers of popnlation to be ahle to 
market his prod uce to the best advan tage ;  and he is  
completely at  the mercy o f  the particnlar railroad that 
happens to serve his district. The large, unoccu pied, 
or practically unoccupied, lands of the South, on the 
other hand, are all well with in reaeh of the larger 

cities ; and it is seldom t hat they are held in the grasp 

of an ind ividual railroad monopoly. These facts are 

beginning to be realized. From the West and from 

the North the farmers are migrating in increasing­

num bers to t.ry their fortunes in this  favored country. 
The infusion of new blood is h aving a healthy and 

stim ulating' effect upon the people ; a nd i t  is manifest 

in the social and commercial quickening of the whole 

of the Southern States. 

Conspicuous among the many buildings of the Ex­
position stands one that has been expressly built and 
set apart for the exhibit of the progre8s in the arts and 
sciences of the colored people. So that, j ust at a time 
when alarmists were foretelling the disru ption for a 
seeond time of these Southern States upon the negro 
que�tion, we find that they have taken hold of the 
problem in a spirit worthy of the best traditions of the 
Constitution; and, real izing that" al l men are created 
equal," they have lifted their untortunate brother to 
the same platfol'llI of social, political and h umanitarian 
right� as them,;:e)ves. 

If the Atlanta Exposition of 1895 should serve no 
other end than th is, it will have done a Doble work. 
On the page of h istol'y it will stand out as one of the 
g l'eat milestones which mark the on ward progress of 
our country toward the perfect fulfillment of the 
dreams of itl:! liberators and of the founders of its Con­
stitution. 

THE SECOND-CLASS BATTLESHIP lIAINE. 

On '.ruesday. September 17, the new battleship 
Maine was placed in commission, and the moment she 
flew the stars and stripes from her peak she took rank 
as the most powerful fighting ship in the new Ameri­
can navy. It is true there are ships in the builders' 
hands, such as the Illinois and the Oregon, that w ill 
far ontrank the Maine on every point of comparison, 
except that of speed ; but of the ships in our navy 
that are fit and furnished for battle, the Maine easily 
takes first place. 

She wa s b uilt at the Brooklyn navy yard, her keel 
plate being laid on Oct6ber 11, 1888, and the launch 
taki ng place November 18, 1890. Her dimensions are: 
water line length, 318 feet ; breadth, 57 feet ; mean 
draught. 21 feet 6 i nches ; and displacement, 6,648 tons. 
The t win screws are driven by the usual type of verti· 
cal. triple expansion engines, and they develop 9,000 
indicated horse power. This should give a sustained 
sea speed of 17 knots an honr. On her trial trip, 
which was rUll before her heavy guns were on board, 
she realized the high speed, for a battleship, of 18 '37 
knots an hour. 

In arlllament and disposition of armor, the Maine is 
similar to the Chinese battleship  Chen Yuen, which 
aeq uitted itself so cred itably in the fierce battle of the 
Yal u. The main battery consists of four modern 10 
i nch gun!', mounted in two turrets. The t urrets are 
plated with 8 inch steel, and they revolve within bar­
bettes of 12 inch st.eel, which serve to protect the 
hoisti ng and turning machinery. T hese barbettes are 
carried down to the level of the water line belt of 12 
inch steel. This gives an unbroken wall of protection 
from the guns to the water line. The turrets are ar­
ranged diagonally amidships, and the superstructures 
are so disposed that all four guns can be fired at once, 
either ahead, astern, or on either broad�ide. 

The secondary battery includes six 6 inch guns, of 
which three can be at any olle time trained ahead, 
astern, or on the beam. They are protected with 2 
inch shields. There are also eight 6 pounders, eigh t 1 
pounders, and four Gatling guns. The water line 
arlllor belt is 180 feet long and 12 incbes thick. The 
Maine carries fOll!' torpedo tubes, one ahead, one 
astern, and one on either broadside. 

Bat tleship construction is a matter of compromise. 
On a �iven displacement the designer has to harmonize 
all the elements that call for recognition, snch as guns, 
armor, speed, coal sU[Jply, giving so much to each as 
shall not necessitate undue reduction in the others. 
In this rellpect the Maine is apparently a distinct suc­
cess. She has a powerful main battery that is well 
protected; a n umerous secondary battery ; a good 
armor belt at the water line ; effective torpedo service; 
and, best of all, hig h  speed. That all these points 
should have been embodied in a ship of only 6,648 tons 
displacement is greatly to the credit of the Naval 
Board. 

• •• I • 
The inaugu ral exercises of the Exposition were on a 

scale that was worthy of the event; and, like the Ex­

position itself, they were marked by features that gave 

them an interest that was more than spectacular; 

features that were the visible expression of deep, un­

derlying principles which have long striven for ut­

terance, and have at last found it in certain significant 

and never-to-be-forgotten events that fig'ured in the 

programme of this remarkable day. The Atlanta 

Exposition will be recorded in the history of the South 

as the day of reconciliation between the whites and 

THE COLLAPSE OF THE COLISEUM BUILDING. 
CHICAGO. 

They evidently have object lessons in Chicago, as 
well as in New York, as to what not to do in the con­
struction of large buildings. The fall of t.he Ireland 
building, in this city, has impreE'l:!ed, or should have im­
pressed, the municipal anthorities with the necessity 
for stringent building laws as a protection for the 
lives of the citizens that live beneath their rule. 

This time it is in Ohicago that unskilled design and 
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hasty workmanship have resulted in a strnctnral I largest that should be used under auy circumstances I vol v� thp electric fan, run the sewing and washing ma­
wreck, which might easily h ave quadrupled the mas- I where no steam roller is employed. chine, and possibly rock the baby, and in fact revolu­
sacre that took place recently in West Broad way. It 11. Never be without your r ing gage ; remember tionize our ways of living. 
seems that a vast hall, that was to cover some five Macadam's advice t.hat any stone you cannot easily "Nothing is too novel to be expected or at Jeast be 
acres of grounrl, and that was to be capable of seating put in your mouth should be broken smaller. possible, and that wh ich to-day provokes our laughter, 
16, 000 people, collapsed under its own weight when 12. Use chips, if possible, for binding newly laid a decade from now may be part of our everyday life. 
about three-fourths of it had been erected. The roof, stones to!lether, and remember that road sweepings, As I hR\'e often said, it is one of my chief regrets that 
which was built of steel and timber, was similar in de- horse droppings, sods or grass and other rubbish, when I could not have come on earth one generation later." 
sign to that of the Machinery Hall at the Columbian used for this purpose, will ruin the best road ever con· _ I. I .. 
Exposition ; and it was carried on fourteen trusses, strullted. Cycle Notell. 

whi:Jh had each a clear span of over 200 feet. 13. Remember that water-worn or rounded stor-es At Bordeaux, France, September 8, M. Huret covered 
Eleven of these had been erected, and the work of should never be used upon steep gradients, or they 851 kilometers and 856 meters in 24 hours, Which is 

sheeting was in progress, some 50,000 feet or 75 tons of will fail to bind together. eq ual to 52976 miles. Riviere's record was 523 miles 
tim ber being pilerl upon the roof at the time of the 14. Never allow dust or m ud to lie on the surface of 1, 029 yards. At the recent Springfield meeting Titus 
fall. The collapse was complete; some of the trusses the roads, for either of these will dou ble the cost of rode 27 llliles and 185 yards in one hour. 
falling over sideways and others twisting out of shape maintenance. Some time ago, Henri Rochefort said in L'Iatransi­
and crumpling u p, as if nnder the mere stress of their 15. Recollect that dust becomes mud at the first geant that he did not believe in bull fights, unless the 
own weigh t. Fortunately, no one was h urt. We shower, and that mud forms a wet blanket which will horses were replaced by u nbreakable cycles. This has 
are told that "engineers regard this as one of the keep a road in a filthy condition for weeks at a time, now been done, but the Spanish public does not care 
worst building failures tha t  ha� occurred in the West instead of allowing it to dry in a few hours. for the innovation. Carlos Rodriguez, a well known 
for a number of years. " Well they may I Not only 16. Remember that the middle of the road should cyclist, and Badila, the picador of the Quadrille de 
was the structure free from the load of the sheeting al ways be a little higher than the sides, so that the Mazzantini, both entered the arena mounted on cycles. 
and roofing material that was yet to he ]Jut upon it, rain may run into the side gutters at once. The forlller soon ran away from the bull, but the latter 
but it was not, so far as appears, subject to any wind 17. Never allow the water table�, gutters, and ditches stood his ground, and being unable to turn qu ickly 
pressure at the time of the fall. Now this roof that to clog, but keep them clear the whole year through. enough, both machine and rider were thrown h igh in 
was intended to shelter safely some 16,000 souls was It is reasonable to predict that road improvement is I the air by the infuriated animal. The rider was, hap­
snpposed, accordin� to sound engineering practiee, to destined to spread with great rapidity in the next ten pily, not hurt, but the machine demonstrated that un­
be able to withstand fully four times the greatest years, and that capital which heretofore built railroads breakable cycles do not exist. 
strain that its own weight and the force of the strong· will now seek investment in fine macadamized roads. In 1894 France obtained $300,366 from the taxation 
est wind combiI1ed could bring u pon it, before it would The first necessity for developi ng a country of the size of bicycles. The number of wheels declared was 
collapse. As a matter of fact, however, it fell on a of the Un ited States was a system of railroads that 147,977. The amount received from the tax was nearly 
quiet night a,nd before even its own full wpight of ma- would bind together the widely separated points of in· five times that obtained during the ;;ame period from 
terial had been built in place. It is well that it did I dustry and population, and the construction of such a the taxation of horses and other animals used for draw­
Had the wreck come when 16,000 souls were seeking stupendous system absorbed most of the energy and ing vehicles. 
its shelter, and had that five acres of steel, glass, and capital  of our financiers. But the country now is Lieut. G. W. Stevens, of the First Artillery at Fort 
timber come crashing down upon the people like a better f;upplied with railroads than any other on the Hamilton, reported the results of a very satisfactory 
network of death, history would have had to chroni- face of the globe, and the liUlit to the extension of bicycle tour to Gen, Miles at Governor's Island on 
cle on that uight the most awful calamity of the cen- long railroad lines is practically reached in many parts September 17. 

' 

tury. of the country. It is impossible to have every small I Under orders from headquarters Lieut. Stevens 
The contractor acted as h is own engineer. The hamlet and village connected with the main railroad started ten days previously for Philadelphia, Wiltning· 

work was being ru"hed. The h uge trusses were assem- lines by short branches. but th e transportation pro· ton, Wa,shington and Virginia to learn the condition 
bled and hastily bolted together with temporary con· blem cannot be said to be solved until every sUlall of the roads for bicycling. This was part of a plan to 
nections. Such work should never be rushed ; and place and farm of any size is connected with the great get accurate informat.ion on all main traveled roads in 
such work, both in design and execution, shouldlbe done arteries of commerce by means of fine lllacadamized the country. Lieut. Stevens traveled 800 miles in ten 
under the searching scrutiny of a qnalified engineer- roads. It is this necessity for building more and days. He returned from Washington by a different 
ing board. better comTllon roads that makes the question such a route, covering the distance in two days. The return 

• • • I • burning one to-day. The next generation must devote trip from Philadelphia was made in seven hours. 
Caring for Good Roadll. itself to the construction and im provement of common A bicycle club has been formed at Salonica, the 

So important is the subject of keeping Macadam and roads, feeding the railroads with the products of the Thessalonica of ancient times, to which city Paul ad-
Telford roads in proper repair that the Road Improve- great agricultural regions. dressed his epistle to the Thessalonians. 
ment Association, of London, England, recently issued The total length of the common roads in th is  coun- " The mountain climber" consists of a plate fastened 
a circular containing seventeen rules for the guidance try, good, bad, and indifferent, is estimated by Gen. to the sole of the shoe. This plate engages the attach­
of road masters in this matter. These directions cover Stone, of the Road Bureau of the Department of Agri- ment which is fastened to the pedal. It gives power to 
nearly the whole ground, and if properly followed, culture, at something over 1,300,000 mi les. The rna· the up-stroke of the foot, thus overcoming the dead 
they will save money. But in order to carry out the jority of these roads have been opened by common center. It weighs less than two ounces. 
best rules for keeping the roads in repair, it is necessary laborers hired by county supervisors, and no engi· The United States Tobacco Journal states that the 
that some responsib le road master should be selected neering principles have been observed in their con- falling off in the demand for cigars will amount this 
for the work, and proper funds be placed annually at struction. As a result, it costs more to keep them in year to 700,000,000 cigars, and this loss is very generally 
his disposal. A few years ago prizes were offered to repair than if they were so many finely macadamized credited to cycling. 
the road supervisors on Long Island who could show roads. Keeping these poor roads in repair and open· The army signal officers have equipped their ser· 
the finest stretch of roads in each district. A great ing new thoroughfares cost Massachusetts, in 1893, vice with an ingenious arrangement for distributing 
stimulus was thus given to road making, and every outside of cities, $1, 136.944, or $66. 30 per mile; New telegraph and telephone wires. It was found that in 
supervisol' m ade efforts to secure the cash bonus. The York, $2,500,000, or $30 per mi le; and New Jersey, throwing insulated or naked wires on the ground pre­
results obtained were so good that they might justi fy $778,470.82, or $43.25 per m ile. The total expenditure paratory to establishing communicating stations, the 
the annual offer of cash prizes to the su pervisors who for roads in that year amounted to abont $20,000,000. weig-ht of the reel was considerable, and it had to be 
keep their Macadam roads already constructed in the As a greater part of this enormous slim was spent to carried on some kind of a band cart. The latest method 
best repair. repair poorly constructed roads that would need ex- is to carry the wire on a reel which is affixed to a 

The rules adopted by the Road Improvement Asso- actly the same improvements again the next year, it is bicycle. The rider by his propulsion of the wheel dis· 
ciation, of London, should be read and studied by every not an exaggeration to say that most of the money tributes the wire in the track of the machine. The 
road master and supervisor. They run as follows: was wasted. reel is connected with the front bicycle wheel, so that 

1. Never allow a hollow, a rut, or a puddle to remain Fine roads can be constructed all the way from $400 the wire may be rapidly gathered up from the ground 
on a road, uut fill it up at once with chips from the to $5,000 per mile, according to the nature of the coun· automatically. The reel is borne in front of the han­
stone heap. try through which they pass, t ,he cost of crushed dIe bar. The bicycle is made very heavy to guard 

2. Always use chips for patching and for all repairs stones and other engineeri ng problems. The CO!!t of against accidents and to support the additional weight. 
during the summer season. keeping these roads in repair is infinitely smaller than '.rhe various telegraphic and telephonic instru ments 

3. Never put fresh stones on the road, if. by cross- that required to repair the ordinary dirt roads each are carried in boxes which are fastened to t.he frame. 
picking and a thorough use of the rake, the surface winter and spring when great gullies and ruts are It. is now said that the output of wheels for 1896 will 
eall be made smooth and kept at the proper strength washed into them by the rains and floods, The secret not be far from 800,000. 
and section. of the success of the fine roads in France is attributed A landlord having refused to permit his tenant to 

4. Remember that the rake is the most useful tool in to the prompt and systematic repairs made at all sea- take his bicycle into his flat, a lawsuit has been brought 
your collection, and it should be kept close at hand the sons of the year. This principle is observed upon our to determine whether or not the tenant has a right to 
whole year round. best railroads, and the great trunk lines that reduce take his bicycle into his leased office or flat. Some 

5. Do not spread large patches of stone over the the wear and tear to the smallest minimum by prompt· property owners were quick to see the advantage of 
whole width of the road, but coat the middle or horse .ly repairing any defect or injury make the most money. offerering accommodations for wheelmen and now ad­
track first, and when this has worn in coat each of i This rule is j ust as true with macadamized roads. It vertise their property with the information that there 
the sides in turn. i is economy both for th e roads and the vehicles to re- is accommodation for bicycles. The New York Sun 

6. In moderately dry weather and on hard roads pair the slightest defect as soon as discovered, and be- says, in speaking of the houses of the future : "Bicycle 
always pick up the old surface into ridges six inches fore it has had time to !lpread.-Evening Post, N, Y. stands in dwelling houses are as sure a part of their 
apart, and remove all large and projecting stones be- _ , .. • ordinary furniture and equipment as the um brella 
fore applying a new coating. The POlIslbllltlt'll In the Electrical Fnture. stand is already." 

7. Never spread stones more than one stone deep, A correspondent m the Syracuse Standard signing The New York Fire Department has under considera­
but add a second layer when the first has worn in, jf himself A Dre!tmer, says: .. Many trained electricians tion the construction of a bicycle chemical engine for 
one coat be not enough. are working to give the world a cheap and pl'actieal use in the up-town and suburban districts. The plan 

8. Never shoot stones on the road and crack them storage battery. The moment this is accom plished proposed contemplates a light chemical engine of from 
where they lie, or a smooth surface will be out of the what possibilities are before us I To say nothing of 30 to 40 gallons capacity, which will be propelled by 
question. electricity to furnish mexpensive power for land, water four men, which would make much better time than 

9. Never put a stone upon the road for repairing and possibly aerial travel, think of its domestic appli. the horses do. Out of 1,100 men in the fire department, 
purposes that will not freel y pass in every direction cations I Fancy a moderate sized windmill in or on 300 now ride bicycles. 
through a two inch ring, and remember that 8maller the rear of one's house, when the air is in motion, • ' . '  • 
stones should be used for patching and fOI' all slight hour by hour making and storing up the subtile fluid, THE prize of $2,400 awarded every six years to the 
repair�. to be drawn on at pleasure for heat.ing, lighting, cook- author of the most useful discovery to French ind us-

10. Recollect that hard stones should he broken to ing, ironing, and other home uses ; to charge the bat- i try has been given to Professor Lippmann for his 
finer gage than soft, but

' 
that the two-inch gage is the tery of one's moderate priced horseless carriage, to re- method of photographing colors. 
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A SIlIrIPLE AND INEXPENSIVE CAR COUPLINg. gaged by a spring-pressed toe on the cam, at a. point AN EFFICIENT PASSENGER CAR VENTILATOR. 

The coupl ing shown in the accompanying i llustration about n inety degrees d istant from the lShoulder. The 
is virtually composed of but two pieces, and is designed contact lever is thus swung to bring its free end into 
to he exceedingly simple, practical, and economical. It electrical contact with the contact surfaces of the re­
has been patented by Thomas Griffith, of the United voluble drum_ The latter is preferably made of metal 

By the system of car ventilation herewith illus­
trated it is apparent that a moving car will at all times 
be abundantly supplied with fresh air, without the 
uncomfortable draughts caused by raising the win­
dows. The improvement forms the subject of a patent 
issued to Thomas Griffith, of the United St.ates Army, 
who has for years had the management of govern­
ment hospitals, particularly as to ventilation and 
heating, and now located at the Post Hospital, Co-

GRIFFITH'S CAR COUPLING. 

States Army, Columbus Barracks, Ohio. Fig. 1 shows 
the im proved coupling in pOSition, portions of the car 
ends being broken away, and Fig. 2 is a plan view. 
The drawbar has the usual spring at the rear, and i n  
front, a t  one side, is a forward extension vertically 
apertured in alignment with an inclined or beveled 
guideway on its underside. At the opposite side of the 
drawhead il' journaled a coupling bar having at i ts for­
ward end a hook adapted to slide in the beveled guide­
way to engage its hook in the vertical aperture of the 
drawhead of an approaching car provided w ith the 
im provement, the coupling bar being drawn upward 
by a spring extending from it to the underside of the 
car platform. The drawheads at adjacent ends of the 
cars to be coupled are exactly similar, except that the 
forward extension of one drawhead is opposite the 
coupling bar of the other drawhead. To disengage 
the coupling hooks. a two-armed lever having an up­
wardly extending handle is arranged for vertical move­
ment in apertures in the car platform, coiled springs 
holding the al'IllS normally in raised position, but on 
movement of the lever handle the arms are pressed 
down ward, simultaneously pushing down the coupling 
bar of one car and the hook of the coupling bar of the 
other car, as shown in Fig. 1. 

e . • • •  
AN ELECTRICAL SIGNAL TRAN SlIrIITTER. 

To transmit electrical signals for record at a distant 
point, and more particularly for use in connection with 
a weather vane or other meteorological apparatus, the 
im provement represented in the il lustration has been 
patented by W. H. Davis and Hugh C. Christy, of 
Como. Col . On the . weather vane shaft is a helical 
ca.m engaged by the shorter arm of an angled lever 
pivoted in a standard, as shown in Fig. 1, and the 
longer arm of the lever is adjustably connected by a 
rod with one end of a pivoted contact lever whose 
other end rests on a revoluble drum, driven from any 
continuous ly  revolving shaft. As the vane shaft is re­
volved in one direction by the wind, the cam moves 
the shorter arm of the lever down, and when the 

DAVIS AND CHRISTY'S SIGNAL TRANSlIrIITTER. 

deeper portion of the cam rides past the arm is raised 
by the retractile spring connected with the other 
arm. When the shaft revol ves in the opposite direc­
tion, the short arm of the lever is carried down below 
the cam shoulder by an angled lever pi voted in a 
standard, a curved arm engaging th� short arm of the 
lever, while the short arm of the second lever is en-

with insulation at its periphery and cut away at points 
where an electrical contact is desired_ With a record­
ing instrument located at a distance, as shown in Fig. 2, 
one wire of the transmitting apparatus is connected 
with the contact lever and the other wire is connected 
with one pole of a battery whose other 
pole is electrically connected with the 
drum, on whose periphery al'e contacts 
r e  p r e s e  n t i n g " North," .. South," 
. .  East, " and . .  West.," or as many in­
termediate divisions of the com pass as 
may be desired . 

• •  • 

A PORTABLE DERRICK. 

The derrick shown in the engraving 
is  designed to be readi ly  moved from 
place to place and erected with facili­
ty, and to automatically  swing its 
load-carrying arm to deposit t.he load 
and automatically return the arm to 
normal pOSition for engagement with 
another load. It is especially adapted 
for handling forkfuls of hay and straw GRIFFITH'S RAILWAY CAR VENTILATOR. 

in forming stacks. A patent has 
been granted for the improvement to Jacob Sarver, I lumbus Barracks, Ohio. As shown in the broken­
La Junta, Col. Fig. 1 shows the device in perspective, away portion of the main view, a ventilating pipe ex­
.Pig. 2 being a sectional view of the parts of the der- tends length wise through the coach near its roof, its 
rick. The base block is secured i n  position by headed opposite ends being bent outward and provided with 
stakes driven into the ground, and receives the lower funnel-shaped cowls, whose mouths are covered with 
end of a derrick post, held upright by guy ropes. wire netting. Inside;the car the pipe has airoutiets con­
On the upper end of the post a carrier arm is pivoted to sisting of short tubes at whose outer ends are deflect­
rock, and on a reduced portion of the arm is a travel- ing plates, as shown in one of the small views, an­
ing frame from which is su pported a sheave block, other view showing, near one end of the pipe, a valve 

SARVER'S PORTABLE DERRICK, 

anti-friction rollers facil itating the ready movement of 
the frame. 

To rock the carrier arm and retain it at any desired 
inclination a rope extends from the post over a p ulley 
on the rear end of the arm and thence over and around 
other pulleys on the post to a fastening point. The 
hoisting rope, secured at one end to the front portion 
of the travAl ing frame, passes down over a sheave pul­
ley and up over a loose pulley of the frame, and thence 
over pulleys on the post and an idler pulley .held in 
brackets at its  base, extending horizontally for conve­
nient connection with a team or other power. Conve· I 
nient means are provided for locking the post and arm I 
in posit ion and for automatically releasing the arm and 
swinging it laterally after depos iting a load, the pro­
vision for rocking or inclining the arm facilitating t.he 
deposit of its load at any required place on the stack. 
This derrick may be readily taken apart and packed 
on a wagon for convenience in moving. .. . . 

Steep Gradients o n  Electric Roads. 

The Elec. Jour. (San Francisco) for August con­
tains an article by Lieut. Stuart-Smith, in which he 
gives descriptions of methods used in some of the 
Pacific coast cities. After giving an illustrated de­
scri ption of the well·known Kuhlmann counterweight 
system used in Seattle, he gives a detailed description, 
with illustrations, of the system in use in San Fran­
cisco on a 25'5 per cent grade. There are two tracks 
on this grade, for cars going i n  d ifferent directions. 
On the grade t.here is a conduit like that for cable 
roads, and it contains an endless cable passing over 
pulleys at the two ends. An up·going and a down­
going car are attached to thill cable by the men sta­
tioned at the grades. and the two cars then work to­
gether by the uI>e of their own motors, the one going 
down hill assisting the one which is going up. The 
system was tested August 5 for the first time and was 
found to operate successfulIy. It has since been work­
ing to perfect satisfaction. It was found that the 
power of the down-going car is far more than is neces­
sary for hauling the ascending car under any possible 
conditions of load. 

opened by the air moving in one direction, and closed 
by an opposite current, while adjacent to this valve, 
near each end of the pipe, is a damper to regulate 
the air current. To permit the removal of cinders 
from the pipe, a collecting chamber is provided near 
each end with removable bottom covered by a screw 
cap. In the lower part of each car door is an air 
outlet having a covering of wire netting at one side 
and at the other side a hinged coverplate opening 
outward. 

... . . . . 
lIrIORTON'S PERAlIrIBULATOR, ROCKER, ETC. 

A composite vehicle, adapted for exercising and 
amusing children or invalids, and r.eadily convertible 
into a wagon, a perambulator, rocking chair and 
s wing, is represented in the accompanying illustration, 
and has been patented by Mr. .Ellis S. Morton, of 
Galena, Kansas. Fig. 3 is a side view, as it appears 
when used as a rocking horse, Figs. 2 and 3 represent­
ing the device with the rockers and tongue removed, 
for use as a perambulator or swing. On the main 
frame, as shown in Fig. 4, a ring·like guard piece is 
supported on posts, a curved table being secured on 
the front edge of the guard piece, while at the j unction 
of the members of the frame is a seat board, a detach­
able foot rest being formed by hanger bars. A block 
simulating the head and neck of a horse is held on the 
curved table by means of a thumb screw, and at the 
front of the frame is hinged a tongue. In depending 
brackets are held caster wheels adapted to swing and 

A PERAlIrIBULATOR, ROCKER, �TC., 

revolve as required, and the caster wheels are adapted 
to be embedded in places provided therefor in the 
frame bars of a detachable rocker frame, thus adapting 
the wheeled vebicle for use as a rocking horse or chair. 
To enable the device to be used as a swing, it is sup­
ported by cords connected to the main frame by hooks 
and eyes, as shown in Fig. 2. 
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A New Boller Cleaning Compound. 

The Empire Boiler Cleaning Company, of 19 White­
hall Street, New York, are i ntroducing a new boiler 
compound, furnished in the form of a powder and 
placed in a cup attached to the top of the boiler. The 
steam entering the cup condenses and the moisture is 
quickly absorbed by the powder, which then gradu­
ally dissolves and passes into the boiler. The basis of 
the com pound is metallic mercury, which, being set 
free in a finely divided state, impinges upon the sur­
face of the tubes and plates, where it  works its way un­
der the scale, seeking the other metal, and by the com­
bined action of h eat and pressure it is claimed that it 
mechanically breaks away the scale and forms upon 
the clean iron or steel an oxide, which is a very thin 
coating similar to enamel. It is claimed that this 
enamel coating in a short time so fortifies the surface 
of the tubes and shell that corrosion and scale become 
im possi ble. 

• • • • •  
THE LARGEST SAILING VESSEL IN THE WORLD. 

A little more than three years have passed since 
the proud German five-master Maria Rickmers 
started from an Engi ish port on its first voyage, from 
which it never returned. It disappeared without 
leaving a trace. Only one sailing vessel of similar 
dimensions has been built since (we refer to the French 
five-master La France) ; but; now Germany has be­
come the possessor of the largest sailing vessel in the 
world. On June 8, of this year, the five-master Po­
tosi was launched from the yards of Tecklenborg, and 
a short timE! ago started on its first voyage to Iqui­
que. The vessel i� owned by the well known Ham­
burg house of F. Laeisz, and its command was given 
to Captain Hilgendorf, who has made remarkably 
quick voyages with other vessels built in the Teck­
lenborg yards and enjoys a very high reputation for 
ability. 

The Potosi is so enormous that other sailing vessels 
which have been considered large appear like d warfs 
beside it. It is about 426 feet 6 inches long, 52 feet 5 
inches broad, and 32 feet 9 inches deep. It has a ca­
pacity of 6, 150 tons, or 550 tons more than that of 
La France. The uninitiated may obtain a better idea 
of the great size of this vessel from the following fig­
urI's : 5. 511, 500 pounds of iron were u sed in its con­
struction, and the vessel, which will make regular 
trips to the western coast of South America for salt­

peter, can carry about 13,227 bags of this salt. For 
the transportation of the same q uantity by rail 600 
double cars would be required, which, if coupled to­
gether, would make a train more than 3 miles long. 

The Potosi carries 39 sails that are made of canvas 
nearly two feet wide, and if all of "these pieces of 
canvas were sewed together they would make a strip 
nearly one and one-half miles long. The vessel can 
carry as many people as there are in a city of the size 
of Bremen. 

The Potosi excels other sailing vessels not on ly 
in size. but also in the elegance of its construction 

J titutifit �tutritlU. 
and fitting. The Maria Rickmers was built in an 
English yard, but, as we have said, the Potosi was 
constructed in Germany and is a specimen of ship 
building of which all Germans may well be proud. 
May good fortune attend her in all her voyages 1-
lllustrirte Zeitung. 

AN EFFICIENT HORSE POWER AND PUMP. 

The illustration represents a simple. strong, and 
highly efficient horse power and pum p, which has been 

BEEBE'S HORSE POWER AND PUMP. 

in general use on the Pacific coast for the pa�t eight 
years. It  has been patented and is man u factured by 
R. M. Beebe, of Gridley, Cal. The flanges of the cen­
ter casing are bolted to tim bel'S over or at one side of 
a well, and the large gear or master wheel as it revolves 
sets in motion the pinion shaft and large chain gear 
wh ich runs the pump, a sectional vie w of which is 
shown in the small figure. It comprises a pair of cor­

rugated cams working together in an oval case, the 
ends of long teeth being packed with blocks of metal 
inserted in grooves and pressed out by springs, insur­
ing a perfe:lt vacuum and taki ng u p  wear. The water 
enters at the bottom by suction , the stream dividi ng 
and filling the cham bel'S made by the long teeth as 
the cams revolve, and d i�cbarging at the top. The 
rotary motion is steady and continuous, theJ'e being 

no dead points, and the pump may also be used as a 
force pump to force water to any heigh t or distance 

from the pump. 

197 
The Phonograph Explailled Just What Ailed a 

Big Pump III CaU'-orllla. 

It appears that the Knowles Pump Works put up 
one of their large pumps for the Ricks Water Company 
at the Elk River pumpiJ,g station in California. The 
pump was in constant use for some years and the mak­
ers heard no complaint u ntil a few weeks ago, when 
they received a novel com munication from H. L. Ricks, 
the manager of the pu mping station. 

There was no doubt in the minds of those at the sta­
tion who were best acquainted with the mechanism 
that something was w rong with the pump, but they 
were unable to fix on the defect, and as the dismem­
berment of the pu m p would involve m uch loss of time, 
and as a visit by an expert from the East would mean 
a consid erable expense, the phonograph was resorted 
to. The manager spoke into the receiver, describing 
the symptoms of the ailing pump, and further to indio 
cate the case, he placed the receiver so that the pulsa­
tions of the pUllIP would be recorded on the roll  . 

Just as a ph ysician listens to the action of the heart 
or lungs in the h uman body by means of a stethoscope, 
so the pu m p  doctor listened by means of a phonograph 
to the throbs and pulsations of the pump thousands of 
miles a way, and was enabled by that means to diagnose 
the d isease. 

The New York Tribune tells how a reporter listened 
to the strange cOllJlllunication at the New York office 
of the Knowles Company. The voice of the Californian 

I i s heard first �iving in a clear, precise, and distinct way 
t h e  symptolll!' of the pump, and then he asks the 
l istener to pay attention to the pump's action. Then 
one hears the b-r-r-r-bang I b-r-r-r-bang I of the pump 
and an occasional wheezing sOllnd which might be 
made by escaping steam. 

The engineer to whom the phonograph was I'U bmitted 
said that the whole record was so perfect and the 
speaking so p lain that he felt tempted sometimtls to 
interru pt and ask additional questions. 

'l'h e  experiment proved absolutely successful, and by 
means of the roll the disease was diagnosed. The pro­
per remedy was suggested, and ,the jpump is running 
once more " good as new." 

• t . ..  
Spools. 

PJ'actically all the wood used in  making spools for 
thread in this country and Great Britain is cut in 
Maine forests, but so great is the amount of lumber re­
quired each year for the making of these seemingly in­

significant articles that Maine will not be able to supply 
the raw material much longer. The spools are made 
of birch wood, and the birch of the Maine forests is the 
hest for the purpose. More than two million feet of 
lumber is shipped to Scotland every year for the u se 
of the great thread manufactories there, and almost as 
ullleb is supplied to domestic manufacturers. The 
business began in Maine twenty-five years ago, and 
land that was cut over at that time is now well cover­
ed with young trees, but not for twenty-five years 
more will  tbis t imber be fit to cut. 

THE LARGEsT SAILING VESSEL IN THE WORLD. 
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CHARLES VALENTINE RILEY. 

It is with deep sorrow we record the death of this 
distinguished and indefatigabltl worker in science. 
In Washington, on the morning of the 14th of Septem · 
ber, in company with his son, Prof. Riley started on 
his wheel for the city frolll h is residence, Wyominl� 
A ven ue. They bowled on at a fast rate all along the 
route, and when t.he level space was reached at the 
foot of the hill, where Connecticut A venue intersects 
with S Street, the wheels were flying with mora rapid­
ity than the careful professor usually attained. Sud­
denly the front wheel of h is machine struck a small 
rock and t wisted com pletely around. The shock was 
so sudden that Prof. Ri ley was thrown violentl y 
forward over the handle bars and landed on his head 

and face_ He retained his hold on the handles, how­
ever, and the bIcycle felt on top of him. He was uncon­
scious when picked up. 

inquiries were published by him in this paper. In fallible insecticide, he had to devise means for apply­
May, 1864, he enlisted in the army, serving for ing it, and invented the " cyclone," " eddy chamber, " 
six months with the 134th Illinois volunteers. The or " Riley system" of nozzle for spraying it upon trees. 
regiment disbanding six months later, he returned to Another of his achievements was the introduction of 
his paper, severing his connection with it in the spring the Australian ladybird, Vedalia cardinalis, into Cali­
of 1868 to accept the office of State Entomologist for fornia, to destroy the white scale, which was then 
Missouri. At last we find him fully launched u pon ruining the orange groves. The result was simply mag­
his career, and from 1868 to 1877 he d id  the work icaI. Since then the insect has been introduced else­
which firmly established his internationa l fame. where. It is interesting to note that other attempts 

A number of physicians were sum moned at once, and 
within a few minutes the sufferer was receiving treat­
ment. 

His salary was but $3,000 per annum and there of the same sort that have been made in Californ ia, 
was no allowance for expt'nses, yet out of this amount against other insects, either against his ad vice or with­
Prof. Ri ley paid his assistant and large traveling ex- out his indorsement, have not had the same succese. 
penses. He also paid for the beautiful illustrations of H is discoveries in relation to the phylloxera alone were 
the reports, which ill ustrations were drawn by him- enough to give him iuternational renown, and his re-
8elf. The origi nal edition of the reports have been commendations have been followed by grape growers 
long exha usted, and any copies now bring vel'y high in all parts of the world. He was a most voluminous 
prices. Charles Darwin, the famous naturalist, gave writer ; a bibliography of his writings, pu blished by 
them the highest encom i u ms. In connection with Mr. the Department of Agriculture, fi \"e years ago, showing 
B. B. Walsh, Acting State Entomologist of IUi llOis, over 15, 000 titles. 
Prof. Riley established the A merican Entomologist It would take much space to give the simple list of the 
about this time. honors in the way of medals and diplomas, honorary 

Blood was flowing from the ears, indicating that 
there was a fracture of the skull. He seemed to be 
almost at death's door when he was lifted into the 
ambulance and carried to the home from which he had 
gOIltl in full health and vigor but a few minutes before. 
The skull was found to be fractured 
at the base of the brain. The patient 
gral) uall y  sank, and at 11 :50 P. M. life 
passed away. 

In 1873 a bill was passed creating the United States mem berships of societies and the like which have been 
Entomologic Commission, with Prof. Riley as chief, showered upon h im .  One of his greatest honors was 
and Dr. A. S. Packard, Jr. ,  and Cyrus Thomas as h is the gold medal presented him by France in 1873, i n  
associates. T h i s  commission w a s  designed t o  cope appre( ' iation o f  h i s  services i n  the study o f  the  ph yl­
with the Rocky Mountain locust, then doing great . loxera. His work will live. His organization of the En­

tomological Depart ment of the Uni­
ted States government wil l  be respon­
sible for m uch of its value and uti lity 
ill the future, and lands as far apart 
as Egypt. the Sandwich Islands, Cali­
fornia and France are to-day reaping 
the benefits of his work. His resigna­
tion from the Department of Agricul­
ture was commented upon as a serious 
los�, brought about by his absolute 
need for rest and by other causes af­
fecti ng his  profes�ional work. It was 
believed that the vacation wh ich he 
at last gave himself m ight be pro­
ductive of the most important results 
to humanity in the direction of his 
favorite science. 

The name of Prof. C. V. Riley is 
a familiar one to our readers. He 
appeals to them as the author of some 
of the most i nteresting pape rs which 
we have published in the SCIENTIFIC 
A MERICAN and SUPPLEMENT, and 
many of our readers are under spec­
tal obligations to him for the work h e  
has done i n  solving problems in ento­
mology. In the scientific world it 
may be said that no entomologist 
stands h igher than h e. His career is 
of special interest as showing the typi­
cal self-made lllan whose life is identi· 
fied with America, and whose first 
steps, after his school and col lege 
days, wt.re taken on the farm and i n  
t h e  sevice o f  the press. 

We cannot do better than repeat 
here the interesting sketch of Prot. 
Ri ley's life and labors given not long 
ago in these columns. 

Oharles Valentine Ri ley was born III 
London, September 18, 1843. H i s  
early life was spent in rural England, 
much of it In the pretty v illage of 
Walton ·· on - t h e  - Thames, between 
Hampton Court and Windsor. At the 
age of 11, he entered the College of 
St. Paul, Dieppe. France_ After three 
years' attendance thel'e he spent three 
years more in a private scho ol i n  
Bonn, Prussia. 

E ven in these early days his talent 
for d rawing was noticeable, and curi­
ously enough, as an i ndicatlon of the 
future, he had a great fancy for pro­
ducing exquisite delineations of but­
terflies; moths and other insects. 

While his drawing teacher, Prof. A. 

As a lecturer his I'eputation was ex­
tended. He has held appointments as 
lecturer on entomology at Cornell 
Univer�ity, Kansas State Agricultural 
Co llege, M issouri State University, 
and the St. Louis Wash ington Uni­
versity. He has also lectured before 
the Boston Lowell Institute and the 
Brooklyn Institute. He ed ited the 
fifth volume of the Reports on the 
Paris Exposition of 1889, a work of 
nearly a thousand pages, with text., 
figures, and plates, a work contain­
ing a mine of valuable in formation on 
agriculture and agricultural ed uca­
tion, not only of foreign countries, 
but of our own. So much of his writ­
ing was i n  the form of monographs 
and addresses, and it embraced so 
many t i t les, that it cannot be sum­
marized here. 

• • •  
TOll8 of Fo rce Expe n ded i ll  Play· 

i ug the Plano. 

Hoe, was urging him to repair to 
Paris and devote himself to art, he 
was by family circumstances th rown 
upon his own resources, and at the 
early age of 17 he sailed for America, 
went West and settled with Mr. G. 

THE LATE PROll':r::SSOR CHARLES VALENTINE RILEY. 

It is said that it req uires more force 
to sound a note gently on the piano 
than to lift . .  the lid of a kettle." 
We do not know, says the Literary 
Digest, j ust what kind of a kettle the 
German composer who makes this 
statement means, but he has figured 
that the minimum pressure of the 

H. Ed wards, Kankakee County, Illinois, on a stock damage, and in the five years of i ts  existellce pu blished 
farm. five large, fully illustrated reports, besides seven bulle-

Three years were spent here, years during which the tins, all toe work being done oy the three members. 
boy was distingu ished by his love of work and by a Since this period, with an intermission of two years, 
most marked tendency for original research, which Prof. Riley held the position of United States 
took the direction of the improvement of farm pro- En tomologist, which he resigned a few months ago. 
cesses and of farm stock. Those who know him say His work at Washington fully upheld the promise 
that there is but little doubt. that he would have made of his early years. In carrying on the operations of 
a mark as an advanced agriculturist had not his h ealth h is department, working night and day, year after 
failed him under the great strain, so that at the age of year, without rest, he nearly ruined his constitution. 
20 years he went to C hicago. Here he had his early To the National Museum he presented his magnificent 
t�als. He actually w?rked i� a pork packing estab- j private collection of insect!', representing the labor of 
hshment, made portraIts of hIS fellow boarders a n d  twenty-five ytlars. With it as a nucleus he built up a 
made sketches wh ich he personal ly sold to apprecia - collection unsurpassed In America. 
tive purchasers. At last he obtained an engagement Applied entomology or economic entomology, as it is 
as a reporter on the Evening Journal, and n ext sometimes called, was his specialty, and he In s ome 
ehanged to the Prairie Farmer, at that time the leading sense was the founder of that science. Space is not 
agricultural paper of the West. His especial depart- at cOlDmand to even summarize his work. After his 
ment was botany and entomology, and in the interest studies on the Western locust problem, he took u p  the 
of that department he traveled extensively. His enthu- animals affecting stock III the lower MiSSissippi, those 
8iasm, industry and versatility soon made his services affecting' the hop industry and cranberry growers, and 
invaluable. A curious illustration of the bent of his in all those lines he did useful and practical work, ame­
mind is shown in the fact that he here learned type- liorating greatly the troubles of the farmer. 
setting, sim ply because he was determined to have [n the past few years, two of his studies have pro­
some trade at his command. The developmont of in- d uced epoch-making results. One is his famous em ul­
sects was one of his main studies, and the results of sion of kerosene oil, milk or soap solution being the 
many original investigations and the answerll to wany emulsifying agent. Having found that this was an in -

finger piaying pianis�imo is eq ual to a 
quarter of a pound ; and few kettle lids, he says, 
weigh more than two ounces. The American Art 
Journal says : 

.. The German's calCUlations are easy to veri fy if one 
takes a small haudful of coins and pi les them on a key 
of the piano. When a sufficient q uantity is piled on 
to make a note sound they may then be weighed, and 
these figures will be found to be true. 

.. If the pianist is playing fortissimo, a. m ilch greater 
force is needed.. At times a force of six ponnds is 
thrown u p on a single key to produce a solitary effect. 
With chords the force . is generally spread over the 
various notes sounded simultaneously, though a great­
er output of fOI'ce is undoubtedly expended. This is 
what gives pianists the wonderful strength ill their 
fingers that is often com mented on. A story used to 
be told of Paderew8ki that he could crack a pane of 
French plate glass' half an inch thick merely by plac· 
ing one hand upon it, as if  u pon a piano keyboard, and 
striking it sharply with h is middle finger. 

.. Chopin1s last study 111 C minor has a passage which 
takes two min utes and five seconds to play. The to­
tal pressurtl brought to bear on this. it is estimated, 
is eq ual to three fnIl tons. The average ' tonnage 
of an hou r's piano playing of Chopin's music varies 
from twel ve to eighty-four tons. Wagner has not 
yet been calculated along these l ines." 
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''''lae I nvisible Spec,rum. 

Dr. Huggi lls, in concluding his spectroscopic lectures 
at the Royal Institution, alludpd to the wonderful ad­
vances recently made ill �scerta ining the character of 
the invisible parts of the solar spectrum. The rays of 
the sun, when received throngh the prism of the spec· 
troscope, appear to the eye as a ribbon of rainbow 
colored light, across which are drawn a m ultitude of 
fine black lines, representing the screening or absorp · 
ti ve effect of the solar atmosphere. From the chara,c­
ter and position of these l ines the spectroscopic chemist 
is  able to say what chemical elements in the gaseous 
atmosphere of the s un are causing this absorption. 
But this visible portion of the spectrum compasses but 
a fraction of the total rays t hat are speeding to u s  
from the  great fountain of  energy UpOI wnich the life 
of the earth and its fellow planets depends. Beyond the 
violet end of the spectrum there is a whole gam ut of 
invisi ble ray8 which only revealed themselves by their 
effect i n  proUlot in)! chemical action. Similarly beyond 
the othel' end of the "bi ble scale-the deep red-the I'e 
is a gam ut of i l l  visible or dark rays which are only per­
ceived by t heir heating effects. 

Some i dea of the im portance of the " ultra red " lIIay 
be gathel'eo frolll the  fact that it has been traced to a 
d istance nearly ten t i mes as long as the whole range 
of the vi�ible or light-givin)! region of the spectrum . 
To learn th e  charact

'
el' of these mysterious, dark rays. 

then, it is clearly necessary for !:'cience to fit 
itself with SOUle new sort of eyes that can 
see w h at ordinal'y eye8 canl lot, namely , heat 
rays aml ch '�m ical raY8. '],h e photographic 
plate has an swered admirably as an eye fOI' 
the chelllical rays, and brought out some 
wonderfu l  facts. But with the invisi ble 
heat rays the problenl was more difficult. 
Someth ing I II the lIat. u re of all extremely 
delicate t 1 lPrmometel' is here requiI'ed , w h ic h  
wil l  pick out  al l the tine alJsOI'ptioll l i nes 
as colder �pots in  the spectrum. The beau­
tiful instrument known as the bolometer 
has recently been u::!ed by Profef'sor Lang· 
ley in feel ing for these absorption lines, 
which, being regions from which the rays 
are stopped out, al'e, of course, colder than 
the I'emainder of the !Spectrum. 

This bolometer, like all the finest appli· 
cations of- !Science, is an extrelllely simple 
th ing. It is a strip of tine w ire th rough 
which a feeble current of electri(�ity is al­
ways flowing. This wire is slowly passed 
along the invisible gamut of the sp€ctrum, 
and as soon as it COUles to one of the abo 
sorption lInes the :;;pot is shown by a m inute 
fal l  of temperat Ul'e in the wire. This has an 
instantaneous effect on the flow of the 
electrical current. . More current will pass 
through a cool wire than a warmer one, and 
the alteration is prom ptly shown by a deli­
cate mirror galvanometer, which fla:;;hes its 
mimic signa ls on to a slowly revolving pho­
tographic ribbon. In this way Profe�sor 
Langley has been able to pick out and lo­
cate hundreds of dark absorption lines in 
the great invisible spectrum, which lies be­
yond the red. 

Not only is the abwrption of rays by the 
solar atmosphere shown by the method, 
but the absorption lines of the earth's at­
mosphere are equally apparent. Dr_ H ug­
gins anticipates that the meteorologist will 
soon be applying the I'ystem to weather 
forecasts. Some final remarks of the lec-
turer in regard to the photography of the corona of 
the sun are of interest as indicating the enormous 
energy which is at work in the solar furnaces. He 
stated that fiery spurts of calcium vapor (calcium is 
the metal of which quicklime is the oxide) have been 
photographed, extlmding in fantastic shapes to a dis­
tance of 280,000 miles from the sun's surface, and 
traveling outward at a speed of something like 20,000 
to 40,000 miles an hour. 

• · e  . •  
Electricity a lld ,Ile Malls. 

It has recentl y  been pointed out that already the 
telephone is used, by actual count, ten times as 
much as the telegraph, the annual tigrtres being put 
now at about 75,000,000 telegl'ams and 750,000, 000 tele· 
phone talks. The long distance telephone system is 
paralleling the older telegraph IJnes all over the coun­
try, and in the cities the average of use of the tele­
graph, owing to rapid transit, messenger service, 
special deli very letter:;;, and above al l, the telephone, 
has dropped m uch below one message per head per 
year. A suggestion lately put forward by Mr. P. B. 
Delany, an inventor and electrician of h igh standing, 
is the subject just now of warm discussion in elec· 
trical circles. Having in mind the statistics q uoted 
above, Mr. Delany announces his firm conviction that 
it is time to get out of the telegraph its full working 
value, and that it ought now to be used for the car· 
riage of the mails, not in the physical sense, but lit­
erally, all the same. He believes that 40,000 or GO,OOO 

J titutifit �mtritau. 
letters of about fifty words each bet ween Ch icago and 
New York could every day be profitably sebt over a 
coupl", of copper wires at a rate of 12 or 15 cents apiece. 
Thousands of such letters now pay 12 cents in the 
mail to insure the saving of half an hour after a jour­
ney of twenty- fou r  hours, whereas by Mr. Delany'S 
plan correspondence between two such llIetropol itan 
centers could easi ly  be interchanged in an hour and 
the documents be delivered in clean typewriter print. 
The plan is based necessarily on " mach ine tele· 
graphy," which has been on trial before and not gone 
very far ; but the growth of the great cities and the 
undou bted desire for swifter, cheaper intercommuni· 
cation of private and public news, give more plausi­
bility to Mr. Delany's argulllents than they have had 
hitherto. His idea is to give the public a low· priced 
telegraphic llIail on the sallie lines t hat Ro w land Hill 
first started his universal postal service. and his con­
tention is that the function of railways is to hand le 
passengers and freight" but not anything so intangi· 
IJle as correspondence and news. -The Evening Post. 

• • • •  
A MAMMOTH POTATO. 

We are indebted to Dumont Clarke, Esq. , of this city, 
for the photograph from which our engraving wal:' made, 
showing the monstrous size of a potato grOWIJ by Mr. 
J. B. Swan. of Loveland, Col. The photograph was 
taken by M r. A. H. Talbot, of the same place. This 

MAGGIE MURPHY POTATO 
WEIGHT. 86 L8S. lO Ot 

J. R SWAN. LOVELANnDJLO 

A MAMMOTH POTATO. 

h uge vegetable specimen is 28 inches long, 14 in diame· 
ter, and is said to weigh 86 l b. 10 oz. , which is equiva­
lent to the weight of 1� bushels of ordinary potatoes. 
It is of the Maggie Murphy variety, excellent in quali­
ty and prolific in quanti ty. Last year, from a single 
acre on Mr. Swan's farm, 430 bushels of potatoes were 
obt&.ined. 

• ' 8 '  • 
Tile World's Transpor'ation. 

Dr. Chauncey M. Depew recently gave a graph ic pre· 
sentation of the land and. water traffic of the world last 
year, from which we take the following paragraph : 

" The whole of the tonnage on the oceans of the 
world last year was about 140,000.000 tons, while the 
tonnage of the railways of the wor ld , carried 100 miles, 
was about 1,400,000, 000 tons. There are 400,000 miles 
of railroad in the world, of which 180,000 are in the 
United States. Of the 1,400,000,000 tons carried 100 
miles last year on the rai lways of the world, 800.000, 000 
tons were carried on the railways of the United States. 
You take the 600,000.000 tons carried 100 m iles on the 
railways of the w orld outside of the United States, 
and then you add to it 140,000,000 carried on the OCC.lD 
in the commerce of the world upon the seas, and we 
still have in the 800, 000,000 tons carried on the railways 
of the United States 6,000.000 tons more than on .tIl 
railways of the world outside of the United States and 
iu all the ocean commerce of the world put together. 
This internal commerce of the United States makes it 
the mOllt wonderful market on the Irlobe." 
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Scen'ed Oils. 

Continental perfumers employ three different pro­
cesses for preparing these oils. They are as under : 

1. A sufficient quantity of the essential oil cf the 
plant, or of the concentrated essence of the substance, 
if it does not furnish an oil, is added to the fixed oil 
which it is desired to perfume, until the latter becomes 
al'reeably fragrant ; the whole is then allowed to re­
pose for a few days, and, if any sediment falls (which 
should not be the case when the ingredients are pure), 
the clear portion is decanted into another bottle. 
When alcoholic essences are thus employed, the fixed 
oil should be gentl y warmed, and the admixture made 
in It :;;trong bottle, so as to permit of its being corked 
and well agitated with safety : and in this case the 
agitation should be prolonged until the whole has be· 
come quite cold. In this way all the ordinary aro ­
matized and perfumed oils of the English druggists 
and perfumers, as those of bergamotte, cassia, cloves, 
laveuder, lemon, millefleurs, neroli, nutmeg, oranges, 
rOl'es, etc. , are made, but those of a few of the more 
delicate flowers, and of certain  other substances, can 

. only be prepared of the first quali ty by one or other of 
the processel! described below. 

2. <By infusion . ) Dry substances, after being re­
d uced to po wder, or sliced very small-flowers or petals, 
after being carefully selected, and picked from the 
stems and othel' scentless portions-and soft 01' unctuous 

matters, as ambergris, civet, or musk, after 
being rubbed to a paste with a l ittle oil, 
either with or without the addition of about 
twice their weight of clean sand or pow· 
dered glass, to facilitate the reduction , are 
digested in the fixed oil for ahout one hour, 
at a gent le heat ohtained by means of a 
water bath, continual stirring being em­
ployed all the time ; the mixture is then 
removed from the heat, covered up, and 
left to settle u ntil the next day, when the 
clear portion is decanted into clean bottles. 
When flowers are em ployed, the free oi l is 
drained off, and the remai nder obtained by 
the action of a press. The process is  then 
repeated with fresh flowers, five or six ti llles, 
or even oftener, until the oil is sufficient.ly 
perfumed. For ambergis, mUl,k, or civet, 
the digestion is generally continued for 
fifteen to t wenty days, during which time 
the vessel is either freely exposed to the sun­
shine or kept in an equally warm situation. 

S. (By the flowers. )-a. Upon an iron 
frame a piece of wh ite, spongy cotton cloth 
IS stretched, and then moistened w ith al­
mond or olive oil, usually the latter ; on the 
cloth is placed a thin layer of the frelSh 
pl ueked flowers ; another frame is similarly 
treated, and in this way a piJe of them is 
made. In twenty-four or thirty hours the 
flowers are replaced by fresh ones, and this 
Is repeated every day or every other day, 
until seven or eight d ifferent lots of flowers 
have been consumed, or the oil is sufficiently 
loaded with their odor. The oil is then 
obtained from the cotton cloth by powerful 
pressure, and is placed aside in bottles to 
settle, ready to be decanted into others for 
sale. Sometimes thin layers of cotton wool. 
slightly moistened with oil, are employed in­
stead of cotton cloth. 

The oils of honeysuckle, Jasmin 01' jessa· 
mine, Jonquil, may blossom, myrUe blo�som, 
narcissus, tuberose, violet, and, in general, 
of all the more delicate flowers, are prepared 

ID the above manner. 
b. The native perfumers of Ind ia prepare their 

scented oils of bela, chumbul, jasmin, etc. , in the fol­
lowing manner : A layer of the scented flowers, about 
four i nches thick and two feet square, is formed on 
the b"1'ound ; over this is placed a layer of moil:'tened 
tel or sesamum seeds, two inches thick, and on this 
another four inch layer of flowers. Over the whole a 
sheet is thrown, which is kept pressed down by weights 
attached round the edges. The flowers are replaced 
with fresh on",s after the lapse of twenty·fourbours, and 
the process is repea�ed a third and even a fourth ti me, 
when a very h ighly f< �ented oil is det!ired. The swol­
len sesamum seeds, reLdered fragrant by contact with 
the flowers, are then submitted to the action of the 
press, by which their bland oil is obtained strongly 
impregnated with the aroma of the flowers. The ex­
pressed oil is then set aside in d ubbers (bottles made 
of untanned h ides) to settle. 

c. The flowers are crushed in a mortar or mill, with 

one· half their weight of blanched s weet almonds, and 

the next day the mal's is gently heated and sub mitted 

to the action of a powerful press ; the l iqu id thus ob· 
tained is aliowed to repose for a week, when the uppeI 

portion of oil is decanted and filtered. This plan is 

occasionally adopted in th is country for the oils ot 
roses and a few other flowers. 

FIFTY-ONE per cent of the foreigners in EDRland 
Uve in London. 

© 1895 SCIENTIFIC AMERICAN, INC.



200 
INTERN ATION AL YACHT RACES OF 1895. 

We present herewith a characteristic picture of the 
American yacht Defender as she appeared on the howe­
stretch, with the excursion fleet attending her, at the 
close of the third race of the 1895 series, which took 
place on the 12th inst. It is a matter of history how 
she won the first race b y  a handsome margin ; the 
second by the verdict of the club she represents ; and 
the th ird by virtue of the fact that no sooner had her 
opponent cros<'ed the line than she folded her wings 
and signaled her convoy, asking to be taken home 
a.gain. This strange maneuver of the Valkyrie, in­
stantly stripping the race as it did of all interest, came 
like a thunderclap upon the 20,000 people that were 
watching the start with an absorbing in terest. It was 
a striking spectacle. That vast semicircle of yachts 
and steamsh ips lay motionless and silent for fully ten 
minutes, as if dumbstruck with amazement at this un­
heard-of proceeding-a proceeding without a parallel i n  
the annals of international yacht racing. Then, slowly, 
it 8plit ill'to two separate fleets; one-half hurrying 
homeward in disgust and disappoin t ment, and the 
other, moved by a patriotic se nse of duty, starting off 
to give the:customary salute at the turning point and 
again at the home mark. Later in the day they learned 
that the Valkyrie drew out of the race because the 

J ,itutifi, �mtti,au. 
Stlverlng Glass. 

We find the following in Popular Astronomy: 
An ordinary coating of silver on glass is between one 

and two hundred thousandths of an inch thick, and if 
the deposit is a perfect one, will always transmit blue 
light. 

Dr. Draper found the silver on his mirrors to be 
about one t wo hundred thousandths of an inch thick 
when they transm itted the blue light freely. 

The coa.tin� can be made thicker without difficulty, 
but it is of little use to make it opaque, as it will absorb 
the blue or short waves, no matter how thick it is, be­
sides which, t.here is a danger that the sil ver l\Iay de­
posit in uneq ual thickness, indeed. will always do so 
if the surface of the glass has not been thoroughly and 
eq ual ly  cleaned. 

This unequal thickness of silver will of course im· 
pair its  optical value. A thicker deposit of silver can 
be obtained by using larger q uantities of the chemi­
cals. in the same amount of water. but a better way is 
to prepare two batbs. and when the first coat has de­
posited. Immediately immerse i n  the second bath. Of 
course the red ucing solution must not be put into bath 
:No. 2 until the mirror is ready to be placed in it. Con­
siderable skill is necessary to second coat a mirror. for 
if an y spot becomes dry in the interim of transferring 

[SEPTEMBER 28, 1895. 
There is one advantage in electric deposition, and 

that is, almost any metal may be deposited on glas6. 
The writer has seen many beautiful specimens in Pro­
fessor Wright's laboratory. of such metals as gold, 
platinum, iron. copper, etc. , deposited on glass. 

All the delicate mirrors made for Professor Langley 
have been coated with platinum by the electric pro-
cess. 

Ang-Khak. a Chillese F uncold Pigment. 

BY H. C. POINSEN. 
This coloring matter is imported into Java from 

China, for giving a fine purple color to foods and bev­
erages. It is the product of a special fungus which is 
propagated in the province of Quant-tung for prepar­
ing the coloring matter. Rice. thoroughly boiled. is 
spread out upon plates to cool, and when quite cold is 
sprinkled over with ang-khak of a former preparation. 
The plates, with their contents, are then kept for six 
days in a dark, cold place. It then has a. red color, 
which a fterward becomes darker. 

In what manner the Chinese obtained t.he first ang­
khak fnngi is unknown.  The colori ll:! matter di�solves 
readily in alcohol with a �plendid  garnet -red color. 
The fungus belongs to the group of thl'! Teleboloo. I t  
vegetates upon any kind o f  carbohydrate in t h e  pre-

THE INTERNATIONAL YACHT RACES OF lS95-THE DEFENDER ON THE HOMESTRETCH 

com m ittee had refused to impose fresh conditions for 
the government of the races at the eliwenth hour and 
had failed to guarantee a course that should be abso­
lutely free from interference by the excursion boats. 

The demand by so experienced a yachtsman as Lord 
Dunraven for the imposition of frf'sh conditions in the 
midst of a series of races is so extraordinary and im­
possible as to warrant the conclusion that this was 
merely a di plomatic method of acknowledging his de­
feat.. 

The foremost st€amer in the picture illustrates very 
truthfully the ('rowded state of some of the boats. 
Such was the intere�t in these races that people will­
ingly paid their $5 for the privilege of nearly twelve 
hours' impri!'onment within these boats. that in many 
cltses were crowded to suffocation. 

In the face of enthusiasm such as this, it sounds 
almost like an insult to suggest the sailing of these 
races " far from the madding crowd." The public be­
lieves that it has rights in the matter of viewing these 
races. They certainly have ; and their right lies in 
that strong color of internationalism which the holders 
of, and challengers for, the cup have themselves ever 
given to these contests. 

. I .  . 
AN inch of rain falling upon an area of one square 

mile is equivalent to nearly 17, 500.000 gallons, weigh­
ing 145.250.000 pounds. or 64.844 tons. 

from the first to the second bat.h. that spot will not 
si lver a.s thick as the parts kept wet. If too long in 
the second bath, the silver will  bleach ; hence it is the 
safer plan to l ift mirror out of bath before all the 
silver is down. 

The electrical method of silvering specula is mostly 
used in Germany, and is not yet perfected, being 
adapted to small mirrors only. the silvering being done 
in vacuo. 

The mirror is placed in a horizontal position in a 
glass receiver. Over the mirror and very close to the 
surface a thin plate of silver is h ung to a wire which 
in turn is connected to a powerful Ruh mkorff coil or 
other means of sending a strong current through the 
wire. 

The air is then exhausted from the vessel and the 
current !lent through the wires. Professor Wright 
uses a small piece of silver and keeps it swinging over 
the glass to be coated. 

So far this method is found a very difficult one for 
surfaces over two or three inches diameter. and is not 
at all suited for the general use of silvering specula for 
reflecting telescopes; besides which there is no differ­
ence in the silvering. except that in the case of chemi­
cally deposited silver a slight . .  patina " or bloom i!:l 
left on the surface. and must be polished off. while in 
the case of the electrically deposited silver no poli�h­
lng is necessary. hence no microscopic scratches. 

sence of oxygen. The chief difficulty in its preparation 
is to keep away other fungi and bacteria. especially a 
species not yet examined. This is effected by means 
of a trace of arsenic. which prevents the growth of 
other bacteria without interfering with the develop­
ment of the ang-khak. 

The coloring matter can be extracted with chloro­
form. In II. state of purity it dis!!'ol ves in methyl and 
ethyl ether, glacial acetic acid. aceton. and ethyl ace­
tate, but very sparingly in watel' and di lute acids. and 
not at all in benzine. petroleum ether. oil of turpentine, 
carbon disulphide. and glycerine. It melts at 50°, and 
at a strong heat it is decolll po!'ed without SUbliming. 
The alcoho1ic solution displays a narrow ahsorption 
band at D. and a broad band in the blue between D 
and G. The coloring matter behaves l ike most of the 
ani l ine colors. but it is distingui�hed by its precipita­
bility with niercuric oxide. 

The manufacture of ang-khak is probabl y  the first 
instance of the tech nical use of m icrobia.-Chemiker 
Zeitung. 

------------. __ 'H .... �.�----------

THE statistical summary of vessels totally lost. COD­
demned, etc. . published by Lloyd's Register. shows 
that during 1894 the gross reduction in the effective 
mercanti le marine of the world amounted to 1. 154 veSt­
sels. of 708,971 tons. excluding all vessels of less than 
100 tons. 
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PENNnLVANIA COAL lUNING. 

(Continued from first page.) 
In Fig. 8 the plan is somewhat different. The coal, 
sliding from gates in the two main sh utes into short 
cross shutes, is picked and discharged into a shute be­
neath the central or "late sh ute, the boys having to 
toss the slate into the central shute, which discharges 
into a carrier to the waste heap. The constant watch 
of the gang bosses keeps the boys steadily at work, 
for a moment's let-up means so much "late or stone 
carried into the marketahle coal, or, if the feed shut­
ter is closed. the feed sh ute soon banks up and the 
screens m ust stop running. Fig. 4 is a general view 
of the Bast colliery, showing the hoisting shaft hous­
ing, shutes, and the breaker house on the left. In front 
is the timber yard, a large stock at ready hand being 
necessary for the props and other timbering of coal 
mines, which requires frequent renewing. 

.. . . . .. 
The Camera In the Rockle .. 

BY H. H. BUCKWALTER. 
Colorado and the Rocky Mountain region is visited 

annually by thousands of amateur photographers, the 
great majority of whom get very ordinary results, 
mainly on account of over-exposure. As the number 
of " tourists " during this summer will probably be 
larger than ever before, a few suggestions may not be 
out of place. In the first place, don't leave your 
camera at home, for the very scenery which attracts 
the eye the most is not to be found in the regular 

J titutifit !tuttitau. 
where the bottom of the canon is occupied by the 
foaming, rushing waters, fringed with grass. The 
wall rocks are colored from a light yellow or sometimes 
slate at the bottom to a dark red at the top ; broken, 
j agged and a thousand feet or more above. In the 
most inaccessi ble places on these cliffs, trees seem to 
be growing out of the very face of the rock, though 
in reality in crevices where a few clods of dirt have 
lodged. Above all this mass of color and form is the 
bluest of skies. In . the afternoon magnificent cloud 
effects are generally obtainable. With all these in the 
picture as seen by the eye, the best orthochromatic 
gives little idea of the natural. 

Very few visitors to the West miss trips through the 
mountains, and it is surprising how m uch can be seen 
in an extremely lI mited time, and likewise with very 
little outlay financially. It is possible to make several 
trips of a day each i nto the mountains, and on each 
to get into a different class of scenery. though any 
will give II. general idea of the Rocky Mountains. 

Just west of Denver there are two canons, either of 
which may be gone through in a day. Clear Creek 
Canon is sixty miles long, and every mile gives a 
change in t.he general scenery. For the first twenty 
miles the name does not seem to be very appropriate, 
for the creek is muddy with the waste of dozens of 
gold and silver concentrating mills along its course. 
A t the western end of the canon is situated a remarka­
ble piece of railroad engineering known as " The Loop," 
only one of similar nature existing elsewhere in the 
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underground photography, though too much in the 
line of results should not be expected without having 
some experience in regular fiash light work, as it is 
somewhat difficult work. 

Platte Canon is also a few miles we!!t of the city. The 
canon is the source of the river made famous by frontier 
stories, the South Platte. Through this canon, also, 
Leadville is reached, requiring at least three days to 
visit and get pictures. A very pleasant day's trip can 
be made, however, by running up through the canon 
to where a magnificent view can be obtained of South 
Park. It may be explained that these parks in th e 
Rockies are immense level areas, lying between the 
mountain ranges, and in summer they are veritable 
garden I!pots and truly named parks. 

On the trip to Leadville, two .. passes " are crossed, 
t,hough several 'Small mountains are gone over which 
appear to be quite elevated. Just before reaching the 
town of Breckenridge, Argentine Pass is crossed at an 
elevation of 10,000 feet. Then the train winds down 
the mountain side and through a number of frontier 
mining camps, until the trip is begun over " Fremont 
Pass." At an altitude of 11, 800 feet Cli max is reached­
the crest of the continent. Water from a Jittle spring 
flow!! both to the Atlantic and the Pacific. From 
Climax the road winds around the sides of the moun­
tains thousands of feet above a perfect gem of a valley, 
until it suddenly turns and enters Leadville through 
a side gulch. 

Dozens of other trips can be made, but most of 

PENNSYLVANIA COAL ItINING-TRE BAST COLLIERY.-Fig: 4. 
stocks of photographs, for the reason that only the 
places which have been well advertised are greatest in 
demand. 

Regarding the greatest cause of failures, it should 
be remembered that a clear day in the Rocky Moun· 
tain region is considerably clearer than in or near the 
large cities of the East, where the atmosphere is not 
only laden with smoke, but fog and haze cut off the 
light and give it a yello w ti nt. Besides, at an altitude 
of a mile or more above the sea level the air is consid­
erably less dense. Therefore, when in the mountains 
it is well to either increase the speed of the shutter or 
use a smal ler stop in the lens, holding down the light 
which reaches the plate. For ordinary landscapes the 
latter method is probably to be preferred, on account 
of the increase in the definition. 

On account of the rarity and clearness of the air, 
distance in landscapes must be taken into considera­
tion. A landscape with a background of mountains 
one or two hundred miles away is by no means un­
usual. If possible orthochromatic plates !lhould be 
used. In these a !!ubstantial advantage will be noticed. 
On account of the actinic light a slower plate than 
usual may be employed, and a greater amount of color 
sensitiveness obtained. There seems to be no question 
as to the increase in color sensitiveness in the medium 
speeds of plates. In addition to the distance, there is 
another feature which renders the use of these plates 
desirable. In nearly all the canons and gorges, the 
rocky walls are highly colored; in fact, the whole gene­
ral features of the mountain regions are h ighly colored. 
In Platte Canon, for instance, there are several points 

world. The distance between the last two stations of them are familiar to readers of guide books. Among 
the road, Georgetown and Silver Plume, is about a them may be mentioned Manitou and the Garden of 

mile and a quarter in a direct line, but the road winds the Gods, with hundreds of other points of interest in 
around the sides of the narrow gulch, passing over the immediate vicinity of these. A very pleasant way 
itself at an ele\'ation of over 100 feet at one point and to visit these points from Denver is to take a morning 

making the railroad distance bt'tween the two towns train to Colorado Springs. and then electric cars to 

about five miles. At the same time a rise of 1, 000 feet Manitou, returning to Colorado Springs through the 

is made. The canon being so narrow, the builders Garden of the Gods by carriage or on foot. 
were compelled to adopt this surprising method in In conclusion the writer strongly urges upon all who 

order to avoid impossible grades. visit the Rockies to take a camera o C  some sort. The 
The town of Silver Plume furnishes a number of in- additional trouble will more than be well paid' by the 

teresting subjects. It is a. silver mining community, magnificent additions to private photo collections 
and is q uite a novelty to many. 'l'he i mmense build- which may be obtained.-Photo·American. 
ing at the mines and the wire rope tram way bringing _ ' . .  _ 
ore from mines thousands of feet above, are generally A Drift Wood Jam. 

interesting. Occasionally a burro train is seen on the We are indebted to Prof. A. L. Russell, of the Chilli­

winding trails running up the mountain side. These cothe Normal and Business College, of that city, for a 

little animals, about twice the size of large dogs, al'e photograph of the drift wood jam which with in the 

loaded with boxes and sacks of ore which make a pile short space of thirty-six hours formed at the C., M. & 

about as tall as themselves. An ancient, gray whis- St. P. RR. bridge over Grand River, about three miles 

kered animal generally leads the procession, which from the above city. 

marches in single file. Sometimes they are loaded with 'fhe jam covers a space e�timated at over nine acres, 

boxell having painted on the outside the single word and the drift lies from twelve to twenty feet deep, com­

.. Dynamite," indicating t.hat should one of the little pletely bridging the river. It is 1\ tangled mass of logs, 

beasts fall over .. the grade," it would be useless to sticks and tree branches. The bridge was moved 

look for remains. eight inches out of plumb by the pressure of the mass, 

A branch of Clear Creek Canon leads to the double alld one of the section hands was drowned while en­

towns of Black Hawk and Central City, gold mining deavoring to keep the channel clear. 
communities and containing in their vicinity some very Our correspondent says the railroad company offer 
large and deep gold mines. A('cess to these is very easy, $1, 500 to any one who will clear out the drift and free 
permission being readily granted by the persons in I the channel. for a rise in the river means certain de­
charge. A few flash cartridges will enable a trial at struction to the bridge. 
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Peril. of the Matterlaorn. 

About thirty years ago the Matterhorn was for the 
first time 8ucct'ssfully ascended by man, so far as is 
known. A drf'adful accident attended that ascent. 
The party consisted of seven men, led by the famous 
Alpine climber, Edward Whymper, four of whom 
were lost. This was Mr. Whym per's ninth attempt to 
a!;cend. The thrilling description which Mr. Garrett 
P. Ste'rviss gives of this occurrence, in McClure's Maga­
zine for September, works one up to the proper mood 
for hearing the narrative of his own hazardous climb, 
about a year ago. Passing over the preliminary ob­
staclt's, we launch the reader, says the Literary Digest, 
froUl which we copy, at once upon the dangerous trail 
of the ad venturous clim ber : 

. ,  Higher, we left the face of the mountain and got 
upon the crest of the arete. Here were places where 
one had to balance himself carefully, while the fatigue 
resulting from the constant Ilse of e very limb did not, 
to say the It'ast, increase one's control over his muscles. 
It is a �iI11ple matter to stand on a ledge only a few 
inches broad, when it is near the ground ; but  put 
your ledge above ClOlld level, get up upon it out of 
ureath,  let void space yawn round your ft'et, and re­
collect that it i8 only  the friction of your fingers 
against the pl'Oject ing rocks beside you and above 
y01l1' head that retai l ls  you where YOIl are, and you 
will find that a \·t'ry entertaining lIIetaphysical ele­
ment has entel'ed i l lto the pl'oblem of how to keep the 
center of g-mvity within the base . ' ·Where is the 
won;t place ? '  i inquired several ti llite's. • Not 
yet, not yt't, ' was the reply : ' the

' 
Shoulder is 

the WOl·St. '  
. .  Every vi:sitol' to Zel'matt will relllelllber 

seeing a CUl'ious knob near the llIiddle of the 
uppel' part of the �Iattel'horn, which appears 
to project froUl the skle of the mOllutain, being 
dark u nderneath and white with snow on top, 
The guides call th is  the ' Shoulder. ' It is a fear­
ful spot. We approached it by ascending a 
steep slope of snow resting upon ice which, in  
t urn, lay upon rock that seemed too smooth to  
hold i t .  Having clambered upon the end of. 
the Shoulder ovel'h anging tht' t remendous pre· 
ci ;jce seen from Zermatt, we were compelled 
to turn to the left, for aht'ad of us everything 
dropped out of sight. This maneuver brought 
us u pon something that I can only describe as 
a grt'at knife edge of the mountain, rising- sheer 
out of precipitous depths, and connecting the 
arete we had j u!'t quitted with the main mass 
of the upper part of the peak. This marvelous 
ridge, which is also a portion of the Shoulder, 
is composed of broken rock cemented with ice, 
and tipped with scallops of snow as translu­
cent as porcelain ..and beautifully moulded by 
the wind. The rock on the top was in some 
places but a few inches wide. and the hard snow 
capping it ran to a sharp edge. and had fre­
q uently to be broken off in order to make room 
for the hands and feet. Sometimes on my feet, 
sometimes on hands and knees, and sometimes 
astride, I got across." 

One of the perils of the Matterhorn comes 
from falling rocks. This danger is spoken of 
by Mr. Serviss in his account of nt'aring the 
summit. Of the falling rocks he says : 

J t itutific �lUtri'Ju. 
him by the fact that during the latter half of the 
climb he had been suffering from " mountain sick­
ness," which he says is as hard an ill to bear as sea­
sickness, but luckily it does not affect the head, or did 
not in his case. He thiuks i f  it had done so he should 
have been unable to proceed, .. for on the Matterhorn 
vertigo is entirely inadm issible. If you cannot stand 
unmoved with your toes over the llIargin of a preci­
pict', you have 11 0 business there. " And now for the 
descent : 

.. Carefu lly treading once more the snow- topped 
ridge, we beg-an the descent. Its worst feature imme­
diately became manifest ; the eyes could no longer 
avoid the vacuity that gaped beneath us. Taugwalder, 
in virtue of his  greater experience, now assumed the 
labt place, where he could lend fhe most effective aid 
if a slip occurred ; I remained in the middle and Gra­
ven led. Constant vigilance was the price of life. 
Theoretically, and I believe practically as well, the 
rope by which oue is fastened to his  guidt's is an as­
surance of comparative safety for all three ; yet there 
were many points where I could not h elp wondering 
whether, if I should slip, Taugwalder, man of iron 
though he was, would not cOllie tumbling after me, 
and where I was morally certai n that i f  one of the 
others fel l, I should go·along with him into the depths. 
FOI'tunately there was no test c3�e ; I did not make 
a mis!!tep 01' a sli p at any critical point. In the 
most uangel'Ous plaees only one person moved at a 
time. 'i'he leading guide went 011 until he was so 

1 
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THE GIGANTIC BIRDS OF SOUTHERN PATAGONIA. 

Our readers have perhaps not forgotten the restora­
tion of the 8lpyornis by Mr. Oustalet which we pub­
lished not long ago. We now propose to discuss sOlDe 
other extinct birds, more monstrous sti ll, whose fossil 
remains have recently been discovered in the tertiary 
strata of Southern Patagonia. 

'I'hese great birds, like those of Madagascar and New 
Zealand, were incapable of dying, but they differed 
much in their organization from the dinornis and 
8lpyornis, The latter, like the ostriches and casso­
waries, had a head and bill relatively small Cor their 
size. The gigantic birds of Patagonia had, on the 
contrary, a h uge and strongly hooked bill (a true vul­
ture's bill), so much so that they might lay better claim 
than the repyornis to be idt'ntified with the celebrated 
roc of the Arabian Nights, it' it could be adm itted for 
an instant that the authors of those legends had seen 
anything of this fabulous bird but the eggs, which 
are undoubtedly those of the 8lpyorni!', 

The geological strata from which Messrs. Carlos and 
Florentino Ameghiuo obtained these curious debris are 
the most ancient of the tertiary series in Patagonia. 
This region is now a dt'sert, devoid of arborescent 
vegetation, and so destitute of watel' that explorers 
are forced to go to !!eek this precious Iiqnid at a dis­
tance of twenty leagues and to carry it upon mule­
back. The landseape, as in all Southern Patagonia, 
is, despi te  the absence of fOI'ests, very picturesque by 
reason of its broken aSl'ect, which mal;:es it resemble a 

country in ruins, Everything indieates that 
this country was, at a former epoch, deeply 
furrowed by water that flowed toward the sea, 
in consequence of an u plifting of the land that 
exposed the strata which contained the fossils 
under consideration. 

These stra ta are probably of the Eocene t'poeh 
and are called Pytheri llm, froUl the name of a 
large herbi vorous mamlllal whose remains are 
found in abundance in the sandy and friable 
soil of this now dried up region. As in the Bad 
Lands of the Western,Territories of the Unitt'd 
Statt's, it  is not necessary to excavate t,he earth 
to a depth in order to tind fossils, for the bones 
of large extinct animals are often found l'xposed 
upon the side of the declivities that border the 
road followed by travelers, and offer an easy 
booty to the paleontologist who may know 
their value and who for the first time travels 
over this wild country. 

It was thus that Mr. Ameghino was enabled 
to collect the valuable remains that permitted 
of reconstructing a fauna that long ago dis­
appeared. Some crania, some broken bills, 
some wing bones and some legs, otten almost 
intact, give us an idea of the streIlgth and 
proportions of these great birds. ' More than 
fifteen species of various sizes have been de­
scribe(l. 

The Phororhacos inflatus is the best known 
species. Of this we have an entire skull, with 
its lower mandible, the bones of the legs and 
wings, the pelvis and some of the vertebr81 of 
the neck and tail. Although it is not the 
largest species, it merits a few words, since a 
study of its characters gives us quite a clear 
idea of its organization and habits. 

" Starting high aloft, they can find no stop­
pi ng place. Their first touch is l ike the crack 
of a gun ; the second is an explosion. In great 
parabolic c urves they leap and soar until they 

FIG. I.-Skull of the Phororhacos longissimus seen from above (1) and laterally (2), 
and reduced to one.eh::hth natural size. 3. Skull of a horse on the same scale. 

The bill is remarkably thick vertically and 
very m uch compressed laterally, like that of the 
rapacious birds, The hollow that precedes this 
hook presents two small teeth. If we compare 

burst into shivers. There is nowhere so magnificent 
an object lesson in the law of gravitation as that pre­
sented by these falling stones of the Matterhorn. 
Above the Shoulder we came upon one of the most 
perilous locali ties for falling rock�, and h urried over it, 
yet none fp.lI while we were there. More than once, 
when, completely out of breath with the unaccustomed 
exertions I had put forth, I begged for a moment's 
respite to recover my wind, the guides would not allow 
a pause, saying that a shower of stones might ast;ail us 
at any instant. . . , 

" The arrival on the summit was as sensational an 
experience as any one could wish for . We had got 
upon another spindling ridge as narrow as that at the 
Shoulder, and pieces of its frost work cornice fell at a 
touch and shot downward in a manner that made one 
exceedingly careful of his footsteps. The precipice 
under this ridge, on the lett hand side, was not merely 
vertical, it absolutely overhung ; and the necessity of 
caution kept my attention fixed upon the work imme­
diately in hand, so that before I was fully aware how 
near we were to the end I suddenly heard Tal1gwalder 
shout, ' 'I'he top ! '  ' Yes, monsieur; the top ! '  called 
out Garven beh ind me. I took three steps, and an­
ot-her would have sent me whirlinh six thousand feet 
down into Italy ! " 

Mr. Serviss says that even the most experienced 
guide cannot enter lightly upon a descent from the 
Matterhorn, and that for a beginner the mere idea of 
going down some of the places ascended is a thing to 
be banished from the mind as quickly as possible. 
The cheerfulness of the situation was not enhanced for 

placed tha.t h e  could gt't a good grip on the rocks, or 
a safe hold with his  ice ax. Then I followed and took 
his place, while h e  pu�hed on to another holding, and 
then the last man joined me, and it  became lily turn 
to move again. 

.. It was with a peculiar sen sation that one approach­
ed the verge of a precipice and, turning on his face, 
began to let him�elf down backwal'd, feeling with his 
toes for ledges that he could not see, and that mig-ht 
not exceed a fraction of an inch in width, but to which 
he mnst entrust as m uch of his ,,;eight as h is fingers, 
clutching similar projlo'ctions above, were unable to 
support, while with one leg dangling h e  reached down 
for another precarious foothold. And whenever h e  
glanced between his body and the rock t o  see what his 
feet were about he cau�ht a th rilling glimpse of preci­
pice below precipice and crag undel' crag, whose play­
thing he would become if his head dizzied, h is eyt's 
swam or his muscles refused instantly to perform their 
whole d uty. Such are some of tht' joys of the Matter­
horn l I do not say it mockingly ; I am giving a record 
of psychological impression�, and these things, like any 
mastering of human weakness, are a joy in recollection. 
Burke proved that terror is a source of the sublime, 
and sublimity is certainly a source of joy." 

Mr. Serviss states that the work of descent was not 
as exhausting to the physical forces as that of ascent, 
but it was a heavier tax on the nerves. 

OF seventy deaths from lightning in France last year, 
sixty occurred in the mountains of the department of 
Puy de Dome. 

this bill with that 01 our present birds, we shall have 
to set aside the vultures and other rapacious birds, all 
of which have well developed wing!', and also the 
balamiceps and the caneroma, whose wide and de­
pressed bill resembles that of the phororhacol! only in 
the terminal hook. B ut there is one bird not long ex­
tinct that exhibits undoubtt'd affinities with the latter, 
at least by the form of its bill ; we refer to the Didus 
ineptu8, a large bird incapable of flight, which was still 
living on Mauritius Island during the course of the 
seventeenth century. This bird attained the size of a 
swan, but was of much heavier build. It is said that it 
fed upon vegetable substances, such as fruits and 
roots, It was a stupid animal and a poor runner, and 
this explains its rapid destruction, beginning from the 
time at which the Mascarene Islands were occupi ed 
by the Dutch in 1598. Less than a century afterward 
the species was completely extinct. 

Although the phororhacos resembled the didus in its 
bi ll, it differed from the latter in the forlll. of the pel­
vis, which was much narrower than that of the didus, 
and which indicat�s a lighter bird. In this respect the 
phororhacos Inore closely resemblt'd the aphanaptt'ryx 
or •• snipe-billed red hen," which lived on Mauriti us 
Island at the same epoch as the did us, and which, like 
it, is extinct, The aphanapteryx belonged to the 
group of rails and had an affinity especially  with 
the ocydromes of New Zealand. Its bill resembled 
that of the courli and the ibis, and its size was less than 
that of the didus. 

The skull of the phororhacos is 14 inches in length, 
while that of the didus is but 10, A comparison of the 
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l imbs proves that the form o f  t h e  phororhacos was not 
so squat as that of the didus, and was more compar­
able to that of the apbanapteryx, The measurements 
of the leg of the didus are as follows : felllul', 6 '0 inches ; 
tibia, 9 '0 inches ; tarsus, 0 '0 inches ; altogether, 21 '0 
inches for the entire limb ; while the phororhacos' leg 
measu red as foHows : femur, 9 inches ; ti bia, 16 inches ; 
tarsus, 12 inches ; i n  all ,  37 inches, 

The sternum of the phororhacos is not known, so 
that it is impossible to say whether it was carinate like 
that of the did us, as seems probable, or tIat and sJ.ield­
li'haped l i ke that of the repyornis. The feet have four 
toes, as in the did us, and the caudal vertebrre come to 
a point, as in the reptiles, instead of terminating in a 
tubercle giving attach ment to the powerful muscles of 

the tail in all the birds that 
have this or�an well de­
veloped. The bones of the 
phororhacos did not pos, 
sess any cavities filled with 
air, b ut were filled with 
marrow like those of mam­
mals. The bird was of an 
imposing stature and wali' 
comparable to the ostrich, 
but more robust. Another 
species of the same genus, 
the P. longissi mus, reach­
ed greater dimensions. 

The skull of t he last 
named species was 26 inch ­
es in length, a size that 
that of few m a m m a l s  
reaches at the present 
epoch. The skulls of the 
horse, camel, and giraffe 
are m uch inferior in this 
respect. It was, says Mr. 
Ameghino, the most for­
midable bird's head that 
could be imagined, The 
form is that of the preced­
ing species, but with pro­
portions a third larger, 
The bones of the leg indi­
cate an anilllal l ittle infe­
rior to the Aepyornis i n­
goens. The le� bones of the 
latter, according to Mr. 
Oustalet, measured as fol­
lows : femur, 13 inches ; 
ti bia., 20 '0 inches ; metatar­
sus, 16'70 inches ; say alto­
gether, a leg about 00 inch­
es in length. These meas­
urements are approximate 
and are based upon a com­
parison of the bones, part­
ly brolten, with those of 
the preceding species. The 
toes, of which 1111 the pha­
langes are known, are ex­
tremely large, that of the 
center being more than 10 
i nches in length, and its 
u n  g u a 1 phalanx alone 
measuring 2 '0 i nches in a 
s t r a i g h t line. This is 
strongly curved and point­
ed, and the basilar tubercle 
forming a heel is greatly 
d e  v e  l o p e d  - characters 
that are found again in the 
didus, and indicate a 
poorer runner than the 
repyornis and the din­
ornis. 

J t itutifit �lUtritatl. 
rhacoses. What were the ha'bits of these large birds, 
so remarkable by reason of their strong hooked bill, so 
different from the short and conical bill that charac­
terizes the repyornis and dinornis ? We know that 
the diet of the latter was almost exclusiyely vegetable, 
like that of the ostriches and cassowaries, but, when 
it concerns the phororhaco�es and the brontornises, it 
is difficult to adm it that this powerful bill could have 
served only for pulling up roots and breaking branches 
of trees. 

It is asserted that the didus fed upon plants solely, 
but the habits of this so quickly exterminated bird 
are scarcely known to us except from the storielS of 
sailors who are ignorant and but slightly observan t of 
things relating to nature. It is more probaule that 
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Ameghino and Moreno teach us that, at the end 
of the cretaceous epoch, the reptiles, and especial­
ly the dinosaurians, were abundant and varied in the 
south of Patagonia. Mr. R. Lydekker has described 
their remains under the names of titanosaurus and 
argyrosaurus. It is even probable that this point  of 
the globe is the last in which these gigantic rept iles, so 
flourishing in the j urassic epoch, had representatives 
before becoming extinct forever. Like the balooniceps 
of the present epoch, which destroy !I many young 
crocodiles upon the banks of the White Nile, and like 

the serpentary of southern Africa, which makes bloody 
war upon snakes, and which is the only run ning rapa­
cious bird known, the phororhacoses m ust have 
given chase to reptiles, which their long legs allowed 

them to pursue into the 
swamps. Seizing such rep­
tiles with their strong 
claws, they m ust have 
killed them with strokes 
of their bill in order to de 
vour them afterward a 
their leisure, when anot h 
er bird of their own spe­
cies did not come to dis­
pute such prey with tbem, 
The brontornis must have 
preferred dry ground, as 
is shown by the conforma­
tion of its toes, the nails 
of which m ust have be 
come worn by walking. as 
in the case of the ostrich. 

If we su ppose that these 
large birds already existed 
in the cretaceous epoch, 
as seems probable, it is 
not rash to believe that 
the phororhacoses awl . t h e  
brontornises did not re­
main strangers to the ex­
tinction of the dinosauri­
ans of Patagonia.-La Na­
ture. 

1 . 1  
Ships. 

Few people stop to con­
sider the varied industries 
that are interested in a 
ship, The tax gatherer sel­
dom thinks of the benefits 
derived by a community in 
which ships are owned. 
The ind ustries directly 
concerned in a vessel are 
alone sufficient to encour­
age shipping as a bm:iness 
and to discourage the as­
sessment of local taxes of 
an y  kind. 

If the phororhacos cedes 
a l ittle, as to stature, to 
the repyornis, the Bron­
tornis B n r m e i s t e r i ,  of 
which it remains for us to 
speak, was certainly the 
most colossal of all the 
birds known. It was much 

more massive in build 
t h a n the phororhacos. 

Fig, 2 -RESTORATION OF THE BRONTORNIS BURMEISTERI, 

The Maritime Register, 
of New York, directs a t­
tention to a few of the!'e. 
There is the builder, the 
owner, the iron man ufac­
turer, the engine builder, 
the chain and anchor 
maker, the spar maker, the 
canvas and sail maker, 
the various manufacturers 
who furnish provisions, fit­
tings, electric lights, and 
various good s that enter 
into 'the make and supply 
of a ship as much as into 
the building of a hotel ; 
the cargo owner,tthe many 
buyers of the varit'd car­
goes, the underwriter, the 
n umerous middlemen that 
arrange for everything in 
the supply, employment, 
and management of the 
ship and in the buyinr: 
and sale of her cargo ; the 
warehousemen, the crew, The bird Is represented as attacking a dinosaur (Hadrosaurus), which Is seeking refuge in a swamp. 

at the upper left hand side of the engraving, 
A Phororhacos longissimus IS shown 

'l'he bill, while possess-
ing the Elame form, was shorter, wider and thicker 
vertically. The leg was really monstrous, as is IShown 
by the following dimensions : femur, 16 inches ; tibia, 
30 inches ; metatarsus, 17 inches ; in all. 63 inches for 
the height of the haunch, say 9 '0 inches more t.han the 
Aepyornis ingens. This bird must have been more 
than 13 feet in height. The shaft of the femur 
was 3 inches in diameter and the head of this bone 
measured no less than 7 inches. The toes were shorter 
and more massive than those of th e phororhacos and 
the ungual phalanges were much wider, flatter and 
less pointed, like those of running bird�, The ungual 
phalanx of the median toe was 2'0 inches long and 2 
inches wide at the base, These cha racters indicate 
habits somewhat different from those of the ph oro-

this large bird was omnivorous and fed indifferently 
upon fruits, roots, mollusks and reptiles. 

Such must also have been the diet of the wingless 

birds of Patagonia, several species of which do not 
exceed our swans or the marabouts of Calcutta in size. 
What confirms this hypothesis is that Mr. Ameghino 
has found upvn the skull and bill of the phororha­
coses certain exostoses and distortions that can be 

nothing but the trace of deep wounds cicatrized by a 

deformed callosity. These birds, says Mr. Ameghino, 
were true ferocious beasts that engaged in frequent 
battles. It may be admi t.ted, too, that these powerful 
bipeds did not fear to measure their strength with rep­
tiles of large size. 

The paleontologiCal researches made by Messrs. 

the men who live on the 
crew, the tugs, and the 

wharfinger. There are many trades besides directly 

engaged and depending almost entirely u pon the 

ship for support. There are also to be added those 

trades that supply goods to and are but ramifications 

of those directly concerned in the making and running­

of the ship itself, Indeed, when the list is considered 

as a whole, it may be claimed that no single industry 
is as important as shipping in the variety of tl'adc!; 

that' it  practically createii' and supports, or as valua­
ble to a country in its influence upon the general 
business and commercial welfare of a country, It 
needs no other argument, therefore, to support the 
assertion that it  1S of the very greatest necessity and 
of immense advantage for this country to be a ship 

owner.-Marine Review. 
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Duplex Penonall'y. 

Dr. R. Osgood Mason, in a recent paper on " D uplex 
Personality : Its Relations to Hypnotism and also to 
Lucidity," makes the following points : First, that 
there are now on record many well authenticated 
cases where, from a condition of syncope brought 
about by pain, weakness, or long-continued illness 
from epileptiform attacks, loss of consciousness from 
shock or other physical causes, patients have emerged 
into an entirely new and unusual condition. In this 
new condition the individual thinks, speaks, and acts 
i n  a manner entirely diil'erent from the usual or pri­
mary personality. Even physical conditions are 
changed. In one case, from a condition of wretched 
bodily health accompanied by epileptiform attacks, 
indolence, and melancholia, the patient emerged into 
a state of excellent health accompanied by industry 
and cheerfulness, and without a trace of epilepsy, 
h ysteria, or melancholia ; in fact, it was an entirely 
new and diil'erent consciousness and personality. 
During this second condition the primary conscious­
ness is entirely blotted out, and the time so occupied 
is a blan k. The sellond consciolisness or personality, 
on the other hand, knows of the primary self, but only 
as another and distinct person, having no special re­
lations to itself, and with whom it does not wish to be 
confounded. It has opinions, sentiments, memories, a 
personal history, i n  fact a character altogether inde­
pendent and often entirely different from the primary 
self, but sane, consistent with itself, and in harmony 
with its surround ings. This second persona lity may 
continue for a few minutes or hours, and may alter­

nate frequently with the primary self, or it may re­
main months and even years at a time and so become 
the dominant personality, alternating only seldom 
with the primary self. In either case all the occasions 
when this second self is present are linked together in 
one distinct chain of memories, forming a personality 
just as consciously distinct as the primary self. On 
close examination and comparison it is found that this 
second personality presents very marked analogies to 
the condition of somnambulism in ordinary sleep. 
Again, it is found to be identical with the condition of 
somnambulism which occurs in the hypnotic state, 
and in some instances, as that of Ansel Bourn, the 
second personality has repeatedly been brought into 
activity by hypnotism. 

dinary sleep, and the ltypnotic trance. Examining 
closely the personalities apparent in these conditions, 
and especially in the condition of ordinary somnambu­
lism and that of the hypnotic trance, we find certain 
supra-normal faculties present in these new or second 
personalities not present in the normal or primary per­
sonality, especially the faculty of supra-normal viSIOn. 
This alleged fact is not generally accepted, because, 
from the standpoint of the ordinary laws of optics act­
ing upon physical organs, such vision is of course im­
possible. But within the past ten years the subject 
has been systematically studied as never before, and 
the evidence of such vision is simply overwhelming. 
But it is the subliminal self, and not the primary self, 
whic.h possesses this power. This supra-nOl'IDal vision 
is also sometimes exercised in d reams and in reverie. 

capital and labor may be profitably employed, and the 
Irish peat bogs acquire a value hitherto unknown. One 
of the largest beds of .fine peat in this country under­
lies the Great Dismal Swamp of Virginia. If the ex­
periments of the German chemists should ultimately 
result in a large utilization of Ireland's peat deposits, 
it will not be long, says the Worcester Spy. before some 
American chemist determines whether Virginia peat 
can be trea.ted in like manner and the sa.me products 
be obtained. 

The following conclusions are drawn : 1. That there 
does exist in some persons, probably in all, a subliminal 
self or second personality, whose action is not strictly 
limited by the physical body, and which possesses per­
ceptive powers far exceeding those of the primary self. 
2. That lucidit.y or clairvoyance is an attribute of the 
su blimitJal self, and in that view is perfectly reason­
able and is a proper subject of investigation by scien­
tific methods. 3. That hypnotism is a m eans of experi­
mentally bringing this subliminal self with its added 
perceptive powers into action. -Med. Record. 

. � . . . 
New Uses Cor Peat. 

German chemists have been experimenting with Iri£lh 
peat, and have secured such remarkable results that a 
syndicate has been formen for the manufacture, on a 
commercial scale, of the various prodllcts that may be 
obtained from Ireland's bog lands. One of these pro­
ducts is an antiseptic .. wool " for dressing wounds. It 
possesses absorbent qualities so great that it will soak 
up nine times its weight of moisture. The medical de­
partment of the French army has anopted this substi­
tute for lint, and 12,000 kilogrammes of it were sent 
with the expeditionary force to Madagascar. By a dif­
ferent process of chemical treatment the peat is formed 
into a material from which any article requiring hard­
ness and d urability can be produced. The German 
syndicate has now on exhibition in London insulators, 
axle boxes, machinery bearings, gun stocks, pianoforte 
lej:t's, and numerous other things to illustrate the pos­
sibilities of this new material. 

• • • • •  
Frul' In Glass. 

A new vacuum process of canning fmits in glass has 
lately been introduced from Europe among the pack­
ers of the Pacific coast, and according to Mr. Charles 
H. Shinn , writing in the American Agriculturist, the 
tin can appears to be doomed. All the deleterious 
gases generated in cooking the fmit, and even the air, 
are extracted under this new process, so that (ermenta­
tion is reduced to a minimum. No solder is used, and 
each jar is opened by making a puncture with a pen­
knife, after which the cover can be lifted oil' entire. 
The fruit is solid-packed-that is, a can contains 90 
per cent of fruit and 10 per cent of sirup, instead of be­
ing two-thirds fruit and one-third sim p, as was form­
erly the case with tin cans. In this way there is a. sav­
ing of freight charges, while the superior attractive­
ness and healthfulness of fmits packed in glass is evi­
dent. Formerly the use of resin, acid, solder, and hot 
iron scorched the sirup, and since the aperture in the 
top of the tin cans was so small that the fruit was often 
crushed and cut when being placed in the cans, the 
sirup was for this reason cloudy. By the new method 
the sirup will be clean and clear, and cheaper grades 
of fmit will. be almost as good as the h igher ones, es­
pecially where the diil'erence is only in the size of the 
fruit. 

. . . , . 
4. New Police SllrnaI. 

A sample signal box has been:submitted for adoption 
by the Police Department of New York. 

The insertion of a key in the outer door of the signal 
box brings a patrol wagon and two policemen, whi le 
the sergeant in the nearest station house waits to be 
called up on the telephone which is  inside the box, to 
learn what the trouble is. 

Here, then, are three:distinct conditions in which a 
I>econd consciousness or personality is brought to the 
surface and becomes the ruling personality to the ex­
cl usion of the primary self, namely, loss of conscious­
ness from disease, shock, or other physical causes, or-

Peat has been used in this country for lining refrige­
rators aud cold storage rooms, and to some extent as a 
covering for steam pipes, because of its value as a non­
conductor of heat. But by these new German processes 
a. wide field appears to have been opened, in which 

While on his rounds a policeman must pass these 
boxes at regular intervals. As he passes he opens the 
bqx, pulls a hook which is within and goes on. The 
pulling of the hook records at the station house the 
number of the box and the exact moment the signal is 
sent in. It will prevent shirking duty by policemen. 

RECENTLY PATENTED INVENTIONS, 

HaU,vay Appliances. 

CAR COUPLINd.-Thomas Gaskios, Ar­
cadia, Fla. This Is an improvement on a formerly pa­
tented Invention of the same inventor, providing an im­
proved construction of the locking; lever and the pin with 
which it engages, whereby the couplings will lock or 
couple the cars when the train is stsnding on a curve III! 
well as on a straight line. It ill a knuckle coupling, and 
the locking lever bas a segmental head with an interme­
diate notch between its front and rear sides for engage­
ment with the pin to couple the cars when standing on a 
curve. 

Electrical. 

IGNITER FOR GAS .ENGINES. - Frank 
S. Mead, Montreal, Canada. ThIs device comprises a 
fixed electrode and a movable electrode mounted eccen­
trically on an oscillating or revoluble shaft, and arranged 
to give a strone: snap spark rrom the primary circuit of an 
electric battery to insure a positive ignition of the explo­
sive mixture at the proper time. The igniter is very simple 
and inexpensive to manufacture, and readily applied to 
any form of gas or 011 engIne. 

ELECTRIC RAILWAY SYSTEM.-Hellry 
A. Fry. Portland, Oregon. For an underground conduit 
road this system provides a novel construction and ar­
rangement of the conduit, its insulating supports, the 
slot ralls and the trolley. The slot ran bas a horizontal 
surface fiauge, a vertical pendent slot tlange, and an in­
clined outer tlange joining on to the horizontal surface 
tlange and forming a housing or Inclosure for an electric 
cond1fctor. The insulating conductor hanger consists of 
a pair of hinged clamp hooks having a screw stem on 
which turns a headed sleeve compressing the jaws, an 
insulated casing Incloslne: the sleeve. 

Mechanical. 

W R E N C H. - Joseph Ford, Grafton, 
North Dakots. This Is an improvement ln pipe wrenches, 
the Invention providing a tool in which the wrench head 
devices may be readily converted into a cutter head, the 
swluging jaw, in the use of the implement either as a 
wrench or cutter, permitting the wrench face or cutter to 
alternately slip and operate as the handle Is reciprocated. 
Either the wrench or cutter jaw faces may be readily ad­
justed to the head, a reverse movement of the handle set­
ting the jaw off the head. 

COOPERING MACHINE.-Theodore F. 
Hummel and William S. MOl"!!e, Fremont, Neb. These 
inventors provide an Improved machine for chamfering 
and crozing tubs and like articles, larger at one end than 
the other, the machine chamfering and trimming the ends 
of a tub at one time, before It Is removed from the ma­
chine. It has three cutter heads. one of which chamfers 
and crozes the article at the small end, the secoud cutter 
head chamfering the inside at the 1arge end, and the third 
chamfering the outside on the large end. 

Mlnln/:, Etc. 

MINERS' SAFETY LAMP · HOLDER. -
PhIlip G. Smith and Abraham L. Ruff, Dickerson Run, 
Pa. This holder comprises a post made in two sections 
sliding one upon the other, their pointed ends engaging 
the roof and bottom of the mine. One section has 
notches engaged by a spring-pressed locking plate, by 
means of which the operator may lengthen or shorten 
the post, a pin snpporting the lamp being entered in 
one of a series of apertures provided therefor. 

4.crlcultural. 

SILo. -William A. Van Deusen, Sprout 
Brook, N. Y. This silo has a wood fioor in a concrete 
bed, is preferably circular, double walled, and alrtlght, 
and Is provided with a piston worked by a lever and 
gear mechanism to thoroughly comprees the ensilage, 
which is kept level by a revoluble rake. A convenient 
system of doors Is provided by which the ensilage may 
be removed from the silo with as little exposure to the 
remaining ensUage as possible, greatly facilitating the 
perfect preservation and handling of the ensilage. 

GRAIN SAcK.-Emons H. Lobdell, Me­
costa, Mich. This SlICk bas a reinforcing strap secured 
to opposite sides and extending around the lower edges 
and across the bottom, thE' strap being unattached at 
various points and rendered full at its unattached 
points, forming handles. These hand-holds serve to 
hold the sack straight at the bottom, and no matter in 
what position the sack may be it can be rcadlly and con­
veniently handled, one or more of the handles being al­
ways avallable for use. 

Miscellaneous. 

HARMONICA..-Samuel Jel>se]son, New 
York City. A reversible dustproof case Is provided by 
this Inventor for an instrumeut made with grooves or 
slideways In four longitudinal surfaces, the case being 
constructed to assume two different positions, In one p0-
sition exposing the blow holes and the exhaust openings, 
while In the other position the blow holes and openiugs 
will be Closed, enabling the instrument to be carried In 
the pocket or stored away where dust cannot reach It. 
By reversing the Instrument it may be performed upon 
as readily when within the casing as when removed there­
from. 

WIRE FENCE S'rAY. - A l e x a n d e r 
French, Elizabethtown, Ky. For stiffening and support­
Ing the wire strands betweeu the posts and holding them 
from sagging, this inventor provides a link member 
hung pendent from the uppermost of the wires and a 
hook member embracing two of the horizontal wires, its 
upper end terminating in an eye portion embracing one 
of the horizontal wires, with a terminal coiled about the 
wire and separated from the eye by a space which al­
iows lateral play of the link. The self-closing link memo 

ber serves to hold the several parts of the stay In proper 
pOI!ltion, holding the fence level without requiring that 
the wires be drawn tight. 

WIRE CLAMP.-Amasa A. Armstrong, 
Ionia, Mich. This Is a device especially adapted for use 
in placing fence aud telegraph wires upon posts and 
poles, holding the wire firmly and secnrely and being 
readily applied to and reMoved therefrom. The body of 
the clamp bas converging diagonal slots, and cam levers 
pivoted on the body have longitudinal slots, while links 
pivoted to a block have plUS working In the slots of the 
levers and body_ By employmg two pairs of cam levers 
the range of the clamp is increased, one pair being used 
for one size of wire and the other for another. 

SHUTTER FASTENER. -Oswald Knight, 
Richmond, Va. This Is a .. bar "  fastener with means 
for fastening the bar crosswise or otherwise adjusting it 
to permit opening the door. The bar Is fnlcrumed on a 
bolt passing through to the outer side of the door or 
building, the bolt having a perforated outer end adapted 
to receive a padlock. The bar may then be readIIy swnng 
into Its end fasteUlngs on the inside, but one having a 
key may remove the padlock and push the fulcrum bolt 
inward, thus releasing the cross bar. 

CHAIN FASTENER FOR DOORS.-Henry 
C. Jenkins, New York City. This Is a fastener which 
may be very easily adjusted to permit the opening of the 
door to any necessary exteut or to hold the door closed. 
The chain has a projecting portion of increased width 
and a uotch In a bracket receives the narrower portion. 
A fastening lntch has a recess to receive the bracket, the 
latch being pivoted to the bracket and adspted to close 
the notch over the chain, which Is thus held against reo 
moval, a spring in the latch recess engaging the bracket. 

FOLDING CRATE.-Julius Woltl', New 
York City. The bottom panel of this crate bas upwardly 
projectmg extensions at Its ends and one side, and one 
side panel Is hinged to the edge of the bottom panel and 
the other to the side extension, while pauels are hinged 
to the eud extensions of the bottom panel. The cover 
panels are connected by hinges to the end panels, each 
hinge consisting of a plate to which is hinged a yoke, a 
staple being secured to the cover panel and the plane of 
the stsple being at right angles to that of the yoke. 

BARREL COVER.-William L. Walsh, 
Easton, Pa. Thls Is a cover for barrels from which goods 
are retailed, keeping their contents from the air, and also 
being adspted to exhibit a sample of the contents. The 
cover has an edge fiange overlapping the sides of the 
barrel and a centrsl opening in which Is held a box hav­
ing a transparent top, the bottom of the box being 
formed by a slide. On the upper side of the cover are 
handles, and the entire device Is strong and simple. 

NOTE.-Copies of any of the above patents will be 
fumi�hed by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 

AMERICAN STEAM VESSELS. By Samoel 
Ward Stanton. New York : Smith 
& Stanton. 1895. O blong 4to. Pp. 
500. 817 illustrations. Price $5. 

In this work, which Is handsomely printed In several 
colors, will he found illustrations and descriptions of 
almost every known type of snccessfn.1 steam vesl!el that 
has ever been bnllt in the United States. The pictures 
are arranged in chronological order, the first representing 
Robert Fulton's Clermont, which was bnllt by Robert 
Fulton in 1807. Then follow illustratlous of the Hudson 
River steamboat Hope, the Delaware River steamer Phlla· 
delphia, the :ftrst war steamer Demologos, the Souud 
steamer Chancellor Livingston, the great lakes steamer 
Walk-in-the-Water, and the pioneer transatlantic steam­
ship Savannah, which sailed from Savaunah to Liver­
pool in 1819. From these early examples Df steam 
vel!8els the work traces the gradual develol\Illent of 
American steamships and steamboats nutil such noble 
examples of the product of American sbip yards are 
reached as the St. Louis, the PrIscilla, the Northwest, 
and the Minneapolis-vessels which compare favorably 
with any of those built abroad. The pen drawings, 
borders, etc., were made by the anthor artist. The data 
regarding the vessels and their runs are very valuable. 

ELECTRICITY IN OUR HOMES AND WORK-
SHOPS. A practical treatise on aux­
iliary ele6trical apparatus. By Sid­
ney F. Walker. London and New 
York : Whittaker & Compan y. 1895. 
Pp. 350. 143 illustrations. Price $2. 

ThIs work treabf especlaUy of the prinCiples which un­
derlie the science, and gives great attention to the practi­
cal uses of electricity. For example, electric bells, electric 
miniug signals, telephonic apparat,ns, etc. The section 
relating to electric mining signals Is especially complete. 
This Is the third edition of Mr. Walker's well lmowa 
book. The section relating to telephony bas been much 
enlarged. 

THE ARCHITECT'S . DIRECTORY FOR 1895-
1896. New York : William T. Com­
stock. 1895. 110 pp_ Price $1. 

ThIs little pamphlet contains a list of the architects In 
the United States and Canada classlll.ed by States aud 
towns, with the architectural associations to which they 
belong indicated against each name, together with a 
classill.ed index of prominent dealers and manufacturers 
of bnllding materials and appliances. 

EXAMINATION OF WATER FOR SAN.l!l'ARY 
AND TECHNIC PURPOSES- By Henry 
Leil'mann, M.D. , Ph. D. Philadelphia: 
P. Blakiston , Son & Company. 1895_ 
Pp. 154. 16mo. 12 i llustrations. 
Price $1. 25. 

This Is the third edition of . a valua�le work. The prea­
ent edttlon Is entirely dne to Dr. Leilmann, Dr. WilUam 
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Beam not collaborating in this edition. A thorough un· 
derstanding of the methods laid down for the analysis of 
water will enable any cbemist to judge . of the potablllty 
of a water. Unfortunately, examinations of water are 
freqnently not performed in the most thorough manner, 
so that any work which tends to assist the chemist to 
make more accurate determinations is a desirable addi· 
tion to cbemlcal literature. Dr. Lelftuann says : .. There 
can be no question that many of the publisbed results as 
to bacteriologic examinations of water .samples are with­
out value. • • Whatever may be the shortcomings of 
the standard analytic examinations, it seems probable 
that for some years to come at least, the results will reo 
main the most satisfactory basis for jlldgmeot as to 
the potablllty of a water." The section devoted to the 
purillcation of water for tecbnical purposes is valuable, 
and it iB ooly to be regretted tbat this subject was not 
treated more at length. 

A HANDBOOK OF GARMENT DYEING AND 
CLEANING. By George H. Hurst, 
F. C. S. London : Charles Griffin & 
Company, Limited. Philadelphia : 
J. B. Lippincott Company. 1895. Pp. 
180. 12mo. 32illustrations. Price $1. 75. 

This book gives details of the methods nSed in large 
establishments in cleaning and dyeiog garments. It 
deals with the technology of the textile fibers, the dry 
process of c1eanln�, the wet process. job dyeing of 
fllbrics of all kinds, dyestulfs, mordants, dyeing ma­
chinery. finishing cleaned or dyed) fabrics, scouring and 
dyeing of skin rugs and mats. cleaning and dyeing of 
feathers and straw bleaching and dyeing. In the ap­
pendix is described the curions process of .. dry dyeing " 
In which water as the vehicle In which the dyes are dis­
solved is done away with, thus preventing shrinking. 
The vehicle employed In the new system is benzine or 
petroleom spirit In which coal tar colors are soluble. The 
goods are immersed In the bath nntil they have become 
dyed to the right shade, they are then wrung out and 
dried. Coal tar colors not originally soluble In the pe­
trolenm vehicle are described as being treated with 
some agent to make them soluble. 

'I'HE HEART OF A BOY. By Edmondo de 
Amicis. Translated by Profe8Sor G. 
MantelIini. Ch icago : Laird & Lee. 
1895. Pp. 290. 12mo. Illustrated. 

.. Cuore " is a classic In the literature of education. 
Pupils, teachers. and parents are alike held and taught 
by its expressive story. The present edition is from the 
166th Italian edition. Signor Edmondo de Amicis is one 
of the most charming writers of the modern Italian school 
and his " Holland and Its People " is one of the most de­
lightful books of travel which have been written. 
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1. An elegant plate in colors of a residence at Edge­
water, Chicago, ill. Three perspective elevations 
and fioor plans. Mr. J. L. Silbee, architect. A 
pleasing design, with maoy good features. 

2. A residence in the Colonial style, recently erected 
In Tennis Court, Flatbnsh, L. I., at a cost of $7,500 
complete. Perspective elevatioo and 1I00r plans, 
also an interior view. Messrs. Stevenson & Greene. 
architects, New York City. An attractive design. 

3. A dwelling at Bronxwood Park, N. Y., recently erect· 
ed at a cost of $6.000 complete. Two perspective 
elevations and fioor plans. Mr. J. M. Lawrence. 
architect, Mt. Vernon, N. Y. 

4. A residence at Mt. Vernon, N. Y., recently erected at 
a cost of $8,000 eomplete. Perspective elevation 
and 1100r plans. Mr. Walter F. Stickles, architect, 
Mt. Vernon. N. Y. An attractive design In the 
Colonial style. 

5. A cottage at Bergen Point, N. J., recently erected at 
a cost of $4,200. Mr. We.ley J. HaveU, architect, 
New York City. Perspective elevation and 1100r 
plans. A neat design, showing some original and 
pleasing features. 

6. A dwelling at Bedford Park, New York City. Two 
perspective elevations and 1I00r plans. Mr. Edgar 
K. Bourne, architect, New York City. An attract­
ivc design in the English Gothic style. 

7. A two-family dwelling recently erected at New 
Haven. Conn. Two perspective elevations and tloor 
plans. Cost complete, $5,080. Architects, Messrs. 
Stillson & Brown, New Haven, Conn. 

S. St. Ann's Episcopal Church. Kennebunkport, Me. 
Perspective view and ground plans, also an interior 
vie.... Mr. H. P. Clark, architect, Boston. 

9. A residence at Williamsport, Pa., recently erected 
for J. F. Fredericks. Architect. David K. Dean. 
Perspective elevation and 1100r plans. An attractive 
design. 

10. A Colonial house at Far Rockaway, N. Y. Archi· 
tects, Messrs. Child & De Goll. Perspective ele· 
vation and 1100r plaos. A model design. 

11. Miscellaneous contents : The Hayes metallic lathing, 
iI1ustrated.-Neolith as a paint and decorative 
medium for relief work. ilIustrated.-Gas radiators. 
fire grates, etc., iIIustrated.-Improved heaters, 
l\Iustrated.-Improved sash lock, I\Instrated.­
American homes and the cabinet or parlor organ. 
l\Iustrated.-The Laurie steel latb, illustrated. 
-The Austin & Eddy sash hanging attachment, 
I\Instrated. 

The Scientific American Building Edition is issued 
monthly. $2.50 a year. Single copies, 25 cents. Thirty­
two large quarto p&l(e., forming a large and splendid 
MAGAZINE OF ARcHITECTrRE, richly adorned with 
elegant plates and fine engravings. l\IU8tratlDg the most 
interesting examples of Modem Architectural Construc­
tion and allied snbjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CmcULATION 
of any ArchitecwraI Publication in tbe world. Sold by 
1111 newsdealel'll. MUNN & CO., PuBLISHERS, 

361 Broadway, New York. 

Tho .ha�!/O for IllMrlion una..- th" Iitad .. Om Dolla� (I I .... 
for 0<JCiI .",..-tion :  (lbout eioilt wordl to (I Ii.... Ad".,.-
t .......... u mmt be .... tived (It public(ltion oJl.e 41 ... �jll a. 
Th .... .oda1l morning to (lp"""� i  .. t". foUowing week', .. ,,.e. 

.. [;. B." metal pollsb. Ind,anapolls. Samples free. 
Presses & Dies. Ferracnte Macb. Co •• Bridgeton. N. J. 
Handle & Spoke Mcby. Ober Latbe Co .. Cbaerln Falls.O. 
For coal holstiDjl engines. J. S. Mundy, Newark, N. J. 
Wood pnlpmachlnery. TrevorMtg. Co .• Lockport. N.Y. 
Wanted - Patented metal novelty manufactured. 

J. H., BOl[ 713. N. Y. 
Screw macblnes. milliOll macbines. and drill presses. 

'fbe GarvIn Macb. Co .. Lalllbt and Canal Sts.. New York. 
Emerson. SmIth & Co •• Ltd.. Beaver Falls. Pa .• will 

send Sawyer's Hand Book on CIrculars and Band Saws 
free to any address. 

For tbe original Bogardns Universal Eccentric Mill. 
Foot and Power Presses. Drills. Shears. etc .• address 
J .B. & G. F. Simpson. 26 to 36 Rodney St .• Brooklyn. N. V. 

'fbe best book for electricians and beginners in elec­
tlicity Is .. Experimental ScIence." by Geo. M. Hopkins. 
By mail. t4 ; Muon & Co .• publlsbera. 361 Broadway. N. Y. 

A capable mecbanlcal engineer wlsbes position as 
manager of some electriC street railway Interest. Is 
familiar wltb every detail of construction and can de­
sIgn and erect new work. Good references. Address 
Engineer, care of Sclentillc American office. New York. 

arMend for new and complete catalOjlue of SclentlOc 
and otber Books for sale by Muon & Co .. 36i Broadway. 
New York. Free on al>IlIl�.atlon. 

HINTS TO CORRESPONDENTS. 
Namee and " d d l·e .. mnst accompany all letters, 

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

Reference. to former articles or answers should 
give date of paper and PI1f;l'l or number of question. 

I nq u i ri c e  not answered m reasonable time should be repeated ; correspondents will bear In mind that 
some answers require not a little research, and, 
thongh we endeavor to reply to all either by letter 
or in this department. eacli must take his turn. 
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houses mannfacturing or carrying the same. 
Special 'V rinen I n formati o n  on matters of 

personal rather than general interest cannot be 
expected without remuneration. 

Sclenliftc .4.merican S u pplement. referred 
to may be had at the office. Pnce 10 cents each. 

Book. referred to promptly snpplied on receipt of 
price. 

ltII=�eo�
eia1!l!d�xamlnation should be distinctly 

(6619) W. H. B. asks : 1. A steamboat iB 
going 20 knots thr!>ngh the water, with a I) knot tide; 
how mnch will her Jog register-wll1 it ""gister over 20 
knots 1 A. Will register only 20 knots. 2. Will title 
running against an S knot boat affect her speed any more 
than it would a 20 knot boat going against tbe same 
tide 1 If the tide was running 5 knots against each, 
would they not each make 5 knots less per hour ? A. 
No. Tbe log only registers the:speed of the boat thr!>ugh 
the water. The amount of the current must be sub­
tracted from the boat's speed when runuing against the 
curreot, and added when running with the current, for 
their running time by land meaSnrE 

(6620) J. M. says : I have a building 10 
feet by 12 feet; it Is sided outside and ceiled inside, and 
has a lloor In it; can I keep ice In lit by using plenty of 
sawdust, or will I have to take the 1100r ont 1 A. The 
1100r should be taken out aod a good drain made; outside 
of house should be banked up with earth as much BI' pos­
sible to prevent circulation of air, and with a foot of saw­
dnst alI around the sides, and 2 feet on top of the ice, 
you will make a fair ice hOll8e. 2. What kind of starch 
do the Chinamen use, or do they ll8e aoything else to get 
the fine gloss on linen goods ? A. The Chinese use or· 
dinary starch, with a weak solution of borax: and gum 
Arabic. 

(6621) F. W. F. asks if there is any 
way, and how, that you can tell how far a stream of 
water can be thrown through 50, 100, 200, or any number 
of feet of hose when tbe hydrant pressure is given, the 
hose beiog 2� inches and the nozzle pipe 1� inches 
diameter 1 A. The principles and rules for computing 
the distance and belght of fire streams and the friction 
in fire hose for various pressures and velocities are ex· 
plained and illustrated in SCI. All!. SUP. No. 792, 10 
cents mailed. 

(6622) H. B. C. I).skS' how to destroy 
aphides. A. To destroy common plant lice (Aphldcs) 
and other insects in the greenhouse and garden, the fol· 
lowing remedy has been recommended by M. Cloetz. 
of the Jardin dell Plantes, in Paris : 3).9 onnces qnassia 
chips, 5 drachms of stavesacre seeds, powdered and 
placed in 7 pints of water. and boiled until reduced to 5 
pints. Dr. Hull recommends dusting slaked lime on the 
trees or bll8hes when the foliage is wet ; syringing with 
soapsuds or tobacco water, or a strong decoction ot 
quassla with soapsnds ; also a weak solntion of cbloride 
of lime is said by Mr. Andrews to preserve plants from 
Insects, it sprinkled over them. The following recipe Is 
also higbly recommended in an English horticultural 
journal as beiog almost infallible for mildew, scale, 
mealy bug, red spider. and thrips : 2 ounces 1I0ur of sui· 
phur worked Into a paste with water. 2 ounces washing 
soda, � ounce of common shag tobacco, and a piece of 
quicklime about the size of a duck's egg. Pour them 
all into a saucepan with 1 gallon of water. boil and stir 
for a quarter of an hour. and let the whole settle until it 
becomes cold and clear. It should then be poured olf. 
leav!ng the sediment. In nsing It add water according 
to the strength or substance of the foliage. It will keep good for a long time If kept closed. 

(6623) W. M. T. , Jr. , asks how to p ut 
titles on photographs. A. To prin t the name on the pho­
tograph, several methods may be adopted. The simplest 

is to write thc title of tbe snbject on a slip of paper with 
aniline copying ink, or with ordinary copying Ink mixed 
witb gamboge or vermilion. Then slightly dampen the 
surface of the negative near the bottom right or left band 
coroer io ae unobtrusive and unimportant a portion of 
the picture as possible. Press down the paper with the 
writing upon it. Leave for a few minutes and then re­
move the paper. when the writing will be found to have 
adhered to the negative. When printed, the name will 
print ont white. Another way is to write backward on 
the n�gative, while another and better pian is to write 
the name in Indian ink on the surface of the paper 
before it is printed on. The ink will wash off in the 
after operlltions and leave the name in white where the 
surface of the paper has been protected by the ink. 

(6624) B. T. M. asks for information 
concerning perry. A. A fermented liquid, prepared 
from pears in the t<8me way as cider is from apples. The 
drecned pulp must not be allowed to remain long with· 
out being pressed. In the cask, perry does not bear 
changes of temperature so well as cider. It is therefore 
advi.e<able, If at the end of the succeeding sommer it be 
in Bound coodition, to bottle it, when it wl\l keep per­
fectly well. The red, rongh·tasted BOrts of pears are 
principally used for making perry. They should be 
quite ripe, without, however, approaching to mellowness 
or decay. The best perry contains about 9 per cent of 
absolute alcohol ; ordinary perry, from I) per cent to 7 
per cent. 

TO INVENTORS. 
An experience of nearly Ilfty years. and tbe preparation 

of more than one hundred tbousaod applications for pa­
tents at bome and abroad. enable us to understand tbe 
laws and practice on both continents, and to possess un­
equaled facilities for procuring patents everywbere. A 
synopsIs of tbe patent laws of the UnIted States and all 
foreign countrle. may be bad on application. and persons 
contemplating the securIng of patents. eltber at bomeor 
abroad. are invIted to wrIte to tbis office for prIces. 
whlcb are low. In accordance wltb tbe times and our ex­
tensIve facilities for conductlnll tbe busIness. Address 
MUNN & CO .• office SCIENTIFIC AMERICAN. 361 Broad­
way. New York. 

205 
Curblnll. street. A. O. Jones . . . . . . . . . . . . . . . . . . . . . . . . .. 646.332 
()ut-out. electric fusIble. D. N. Gleason . . • • . . • • • • • •  546,613 
g:m:�:· ���I'lia�����=::'lr ·biiiier·ciii: 546,376 

ter. Feed cutter. 
Cuttlnll devIce. C. A. Byrd . . . . . . . . . . . . . . . . . . • . • . • . • . • MIl.OO'I' 
Dental lIask press holder and heater. M. R. Grill-
Dlv���·appariii.i.: ·i;.·voiiKoj,peii::::::::::::::: : �� 
Dough dIviding machine. C. Hesse . . . . . . . • • • • . • • • . •• 646.488 
Dralo. stall. F. Steinle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 546,418 
Dredller W. H. Diestelbor.t . . . . . . . . . . . . . . . • . . . . . . . . • 646.586 
lIrler. See Clotbes drier. 
Drllllnil macbine. portable. G. Stites . . . . . . . . . . . . • . . . 646.628 Drlr��5 ������� .����.� . ���������'. �'. ::-:. �.��':. 546,41. 
�r:J�?g'i,\r�itt: ����ior for iernii';8i..· of: 'j: 'j: 646.531 

Neber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • • • . .. • 646.iii Electric converter. C. F. Scott . . . . . . • • . . • • • • . • . . . . . . .  646.416 ElectriC lIenerator. tbermo. H. B. COl[ . . . . . . • • . . . . • .  646.411 
�1:�t��".J�p�,:mJ.; �p����.::'�CCBrld,m,iiD:: : :: �� 
Electrolytic apparatus. W. A. Rosenbaum . . . . . • ...• 646.348 
Electrolytic apparatus. A. BindlnJ(-Larsen . • • . . • . . • 646.353 
Elevator cootroll lnll device. J. McAdams . . . . . . . . . .  546,400 
Embalmloll coucb. W. Clouser . . . • . . . . • • • . . • . . • . . . . .  546,302 
�:Il����

ln�e':���:i; �D ����m . • • • . . . . • • • • . . . . . • • . • •  546,621 

Enllravloll macblne.,}. :!. Kingsbury . . . . . . . . . . . . .  . .  
Envelope machine, I!i. Rau . . . . • . . • . . . • . . • . . . . . . . . . • • 

�;:�gl�����!�Cf�:�'X': �?'Wlii�;'I�·. �.�������'.: 
���.s�:g;i\a1io�: J�'W?!Iue,:k: Jr: : : : : : : : : : : : : : : ::·.: 
Fast.enlnll devIce. M. I •• Brown . . . . . . . . . . . . . . . . • • . . . .  
Fatty substaoces. apparatus for extractIng. E. 

Doo81d . . • . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . • 
Feed cutter and corn hnsker. A. Rosenthal. . . . • • . . lo'ence stay. L. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Jfl���. '1�l';�lJ:���:.�·.�: .�����: ::::::::::: : :  :::: 
�m:�: :·e�tia�r�lb�r·bi.ii:L::,r. ·ptiiiippe::::::::.:: 
m��rl��:.

c���:�rn.lj.1i�J��t·::::::::::::::::.: 5t6.� 
Jl�&f��0�������oA���18�·. ���.: .::. ���I�� 

•
•

• :::.: : : rtt� 
)<'Ioor or cellloll plate. A. J. Beatoo . . • • . . . . . . . . • . . . .  546.461. Flour bIn. J. M. Patton . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  546,413 
�:::.tS!�G�fa�·G�E�1nal�'t: MarkS::::::::::. '.':::: �� 
Furnace. lSee Anneallnll furnace. Garbage fur-nace. Ore roasting furnace. 
Fuse block. H. N. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.£75 
Fusee placer. rall ... ay. J. R. Wrlllht . . . . . . . . . . . . . . . . .  646.605 
g��;,Il���r���� ,�

g
�: Smltb . . • • . . . . • • • • • • • • . . . . • . MIl.497 

GarbBlle furnace. W. Bwindell . . . . . . . . . . . . . . . . . . . . • . . 646.438 
GarbBlle Incioerator or destroyer. portable. H. C. 
Gar!:'���Os���tier:·G:ii:Gr.;go;:y: : : : : : : : : : : : : : : : : :  �� 
Garter. B. Dreyfus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  546.420 
HIlS buroer. M. J. O'Reilly . . . . . . . . . . . . . . • . . . . . . • . . • . .  646.340 
8:: ���f:�n��������il�R�& \�W.. iiiirio';'::::::::: ��t 
6asollne burners. stand pIpe for. O. & L. W. 

Daman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  546,642 Gate. See Automatic Ilate. Sliding gate. Swlng-

IN' DEX OF INVENTIONS Gat������·Henry . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . • . • .  546,385 
6enerator. See Electric lIenerator. Gas fuel 

Ilenerator. Hydrocarbon lIenerator. 
.. or wblcb LeUer. Patent or tbe 

United St.'ee were Granted 

September 17, 1895, 

Gun stock. T. Prasse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 646.344 
Guos. cockin\, and safety mecbanlsm for break-
Hai���ln� ap;::aius:W:s:·simP80ii::::::::::::.: ��g 
Handle. W. F. 6reene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  546,464 Harne.s. W. F. Walls . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . .  646.567 Harness loop. adjustable, S. R. Mooroe . . . . . • • . . . . .  546,456 
Harness uncbecll.ing deVice. Ferris & Hart . . . . • . • .  646.614 

A.ND E.4.CH BE.4.BING TH.4.T D.4.TE. 1l��:ie�·p¥.:irO��o!',;d· Ciirrier:s: T:C(;.iipioii:: :  �m 
Hat blocking and stretching macblne. J. C. Cbam-

[See note at eod of 118t aboat copies of these patents.J 
berlaln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 546,640 

Hat bolder. G. J. Jobnson . . . . . . . . . . . . . . . . . . . . . . . . . . .• 546.402 Hat sIzing. feltIng. and plnning-out machIne. W. 
AcId and making same, amido-tetrazotlc. J. Ha:io�J'e���s&W: ·8Weii.;oii::::::::::::::::::::::: �:� 

Tblele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  546,004 1l����lg�!ea�g.:':t:.� ���k�mbined, I. H. Davis . . . 646,681 
ACf,bg�g,

e
:. �� ��t�������. �?� . .  �

I
�!. ��- 546,596 Hose brIdge. 1. Niskern . . . . . . . . • • . . . . . . . . . . . . . . . . . . . .  646.337 19. ������

e
��}�tiI�g�n�����·:::::::::::::.::M6,448. �� Hy�.0�8�:0��������. ��� .  ����' . .  �������I.

e
: 646.310 Air brake. railway car. D. Dunn . . . . . . . . . . . . . . . . . . . . . fit6,510 Iokstaod. J. C. Miller . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . •  546.838 

Album. S. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 546,331 Iosect powder dIstributer. J. Hetberlnllton . . . . •• . .  546.533 

AleG�tW. ��t��r�ss��: ������� .�?� . .  ��?���: I�:�I:tl',?g e�::f:a� 'fo��rsC}��. Jed���r si';;;8i8: T: 
546.579 

�:.:'��r.�:��r��e��".:":;oL· *i.tkl!S?·. �: .�����: Ics�:�r�'tit�· & ·V'lckers.·.·.·:.·.·:.·.·:::::::::::.·.·.·.·.·. '.: 
Anode for electrolytlcal apparatus. C. Hoepfner.. insulator. G. Gerstenlauer . . . . . . . . . . . . . . . . . . . . . . . . • . .  
Aspbalt heatlnll and mixIng machIne. R .  Butcher Ironinll board. H. Ratclilre . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Atomlzmjl; and burning apparatus. lIuid fuel. H. Jack. See Pellglnll jack. Pum.l'.lng jack. 

C. �'ellenbaum . . . . . . . . . . . . . . . • • • . • • • • • . • • . . . . . . . . .  646 Joint. See Adjustable JoInt. Universal joInt. 
AUller. eartb. E. Harper. . . . .  . . . . . . . . . . . . . . . • . . . . . . . . . Knttted fabrIcs. machine for cutting. J. D. 
����:fi�
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Baby ... alker. B. Kell . . . . . .  . • . .  . • . • . . • • . . .  • • . . . .  . • • • . . • LamP. H. E. Sbalrer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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Banjo tailpiece. E. �aCObY. . . • . . . . .  . . . . . . . . .  . . . . . . . . .  LamP. electric arc. D. HI�bam . . . . . . . . . . . . . . . . . . . . . . 646.534 
�:r.-'iM�P�I1: \!enn�S;��·:::::::::::::::: .. :::::::: I t::::&: :l:��� :��: �.'':c ?:y��;,r::::. :::::::::::.: �:= 
Bearlnll. ball. T. J. Reid . . . . . . . . • . • • • . . . . . . • .  516.551. 646.553 Lamp barp ring. F. Rblnd . . . . . . . . . . . . . . . . . . . . . . . . . . .. 646.597 Bed bottom. spnng. A. E. Beall . . . . . . . . . . . . . . . . . . . . . 546.293 Lamp mechanism, arc. Lantau & Anderson . . . . . . .. 546.403 
�:��!�����t':!���r �;,ite�W.aiion· 'Of; W: wirtz: : �� La

��kK�:;���� . ���!�� . . �l.����� . .  ���: . �.�: 646.361 

�:lt°;'�fan:de':lg�e8.bK'\riine;:: : ::::::: ::::::::: �:� t:tg�· �Orrbol����:I,;vice: Orese.; 'j£ Barker: : : : : :  �m 
Bicycle frame and IInl.blng same. G. Gross . . . . . • . .  546,446 Lawn sprinlUer. R. T. Joy . • . . . . . . . . . . . . . . . . . . . . . . . . . 516.537 BIcycle saddle. B. S. Seaman . . . . . . . . . . . . . . . . . . . . . . . .  546,360 Level. m8jlnetlc pendulum. T. Zanger . . . . . . . . • . . . . .  546.501 
BIcycle support. J. K. Gett;r . . . . . • . . . . . . . . . . . • . . . . .  �. 546.612 Lifter. See Transom lifter. BIcycle toe clip. A. A. Bevm . . . . . . . . . . . . . . . . . . . . . . . .  546,412 Llghtnlnll arrester and cut-out. O. G\eseke . . . . . . .  . 
Bicycle wbeel. Le Blanc & Jobnson . . . . . . . . . . . . . . . . 546.593 LiquId dlscbarlllnll mecbanlsm. A. D. Howard . .  . 
BillIard or pool table sbade and rellector. E. F. LIquId meter. W. M. Fowler . . . . . . . . . . . . . . • . . . . . . . . . . 

Gennert . . . . . . . . . . . . . . . . . . . . • • • • . • . . . . . . • • . . . . . . • • • •  646.61.1 Locomotive. electrIc. S. H. Sbort . . . . . . . . . . . . . . . . . . .  . 
BIn. Bee Flour bin. Loom stop motion. W. H. CraIg . . . . . . . . . . . . . . . . . . . .  . Binder. bundle. F. A. Hedlles . . . . . . . . . . • • . . • • • • . . • . • .  646.826 Lumber on wBilons. devIce for bInd lOll. F. 
Binder. temporary. E. B. MilIert . . . . • • . . . . . . . . . . . . . .  646.492 FountaIn . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BIrd tr"p. F. Malerbofer . . . . . . . . . . • . . • • . . . • . . . • . . . . •  546.491 Mall bag catcher. J .  E. Routb . . . . . . . . . . • . . . . . . . . . . . •• 546 
R�'i!�n::e:"s�:�,:.·�: 6(�!��
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�: 8: Adie.: : : : . : : : : : : : : : :  ::: � Boller. skImmer and tbrottlcr. automat.lc, J. Measuring tank. Ilravity. J. Hall . . . . . . . . . . . . . . . . . . . .  546. Austin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .•• 546,290 Meat cbopper. R. L. Gore . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61& 

Bolt. See Rotary boit. Meat cuttlnll macbine. L. Stelllert . . . . . . . . . . . . . . . . . .  546, Bookbolder and advertIsing device. C. J •• Wbip- Metals by electrolysis. apparatll8 for extractlDit, 
BoJ1:�est: adjustabi;': ' n ,: ·youiiii::::.:::·. : ·.:: ::: '.: �:t� Me::rr�!�nli:u'l� �!r��.g· D.lTommasl . . . . . . . . • . .  546,364 

Bottles. device for preventing rellllinll of. A. P. Mill products. proportlooal Indicator for. A. C. �·rancls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 546.590 Brantinllbam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 546,413 
Brake. See Air brake. Millstone balancIng and leveling device. W. 
Breast straps. center fastening for. E. J. Clark . . • • 646.000 Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 546.liOO 
Burner. See Gas burner. Motor. Sec Electric motor. 
Button. 1. G. Platt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.431 Motor. W. B. Bary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  546.481 Button. G. Ros.berll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  546,596 MusIc leaf turner. D. T. Fox . . . . . . . . . . . . . . . . . . . . . . . .  546.519 
Button. to sboe •• etc .• metalllo fastener fer at- Musical ln.trumeot. E. J. Babbitt . . . . . . . . . . . . . . . . . . 546.374 

tacblnll. I. J .  Saunders . . . . . . . . . . . . . . . . . . . • . . . . • . . 546,349 Nail making and drivlDjl macbine cutter. J. Booth-Calculator. electrIc. W. C. Porter . . . . . . . . . . . . . . . . . . . 546,553 man . . . . . . . . • . • • . . . . . . . . • • • . . . . . • . . . . . . . . . . . . . . . . . .  
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Can. See Oil can. NumberIng machine. Geary & Bracewell . • • . . . . . . .  
Car bu1fer and continuous draught device. G .  E. 011 can. F. E. Helmg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .• • 
Car ����1iii.;. W: A: ·Keahey::. : ::::::::::: :::: :::::: �� 8�y�S}��
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Car coupling. automatic. A. E. Binger . . . . . . . . . . . . . .  546.001 ImItatIon. �Jtevens & HarrIson . . . . . . . . • . • • . . . . . .  546,360 
Car door fastener. T. e. Kennedy . . . • . . . . . . . . . . . . . . .  546.541 Ore roasting furnace. H. P. Holland . . . . . . . . . . . . . . . .  546,400 
Car fender. J. F. < l Irtler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  546,521 Package for pulverulent materIals. D. H. Greene. 546,526 
Car wbeel. S. B. Dearlnll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  546,009 Paper bOl[ covering machine. J. Leo • • • • • • • • • • • • • • • •  546,(89 
Cars. construction of railway. G. C. Kubiman . . . . .  546.5112 Paper box machine. C. W. Gay . . . . . . . . . . . . . . . . . . . . . . 646.318 
Cars. constructioll of rallway\ J. P. Maber. . . . . . . . .  Paper cutting macblne. self-clamplnll. A .  Malm . .  546.4M 
Carrlalle washlnll device. C. G. Trefethen. . . . . .  . . .. Paper bolder and cutte-/i roll. D. McLacblan . • • . . .  616.339 
g::Pe���t:�:rn:: bi.�::.tr·:;�::y�:: : : : : : : : : : : : : : : : :  .r& �::tr ... :d
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I
:��':.k miiCiilii';' ior:ii: 646.401 

Celery pack"ge. S. J. Dunkley . . . . . . . . . . . . . . . . . . • . . . .  546.463 Carlisle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 546,506 
Cheese or butter cutter. E. G. Bennett . . . . . . . . . . . . . 546.311 PeggIng jaCk. W. H. Dillon . . . . . . . . . • • • . . • • . . . . . . . . . .  M6.687 
Chocolate dippers. apparatus for IIl1inll. C. Gous- Pen. F . •  W. Fiscber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 546,515 

set . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  546.525 Pbotographlc developloll tray. W. I. Rood . . . . . . . . 546.341 
Chopper. Bee Meat cbopper. Plano. electrIcal. 6. W. DavIs . . . . . . . . . . . . . . . • . . . . . . .  546,582 
Cbuck. W. W. Tucker . . . . . . . . . . . . . . . • • • • . . . . . . . . . . • . .  546.489 Pick or like tool. S. Boy too . . . . . . . . . . . . . . . . . . . . . . . . . . 546.505 
Clllarette machIne. W. H. Butler . . . . . . . . . . . . . . . . . • . . 546,b38 Picker sticker cusbloned stoll. R. T. ·raylor . . . . . . •. 546.563 
Clllarette macblne. W. A. Hul.e . . . . . . . . . . . . . . . . . . . .  546,452 Picture mouldiDjls. devIce for hanllinll. J. Cbrlst-
CIgarette tubes. macbine for makIng paper. C. A. mann . . . . . . . . . . . • . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . • . .  546.501 

Marcbal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 546.404 Pile wIre. C. Ford . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . 546,517 
CIgarettes. metbod of and macbine for making. Plnwbeel blank. C. A. Montgomery . . . . • • . . . . . . . . . . . 646.456 
CIIl:et�.��W6oii of and mechani.m·for miiking 646.637 �I&: ��g���.Pj.\e�f���:::::::::: ::::::: ::::::::.: ��M 

tobacco. W. A. Hulse . . . . . . • . . . . . . . . . . . . . . . . . . . . • 546.451 Pipe Joint clamp. J. Brice . . . . . . . . . • . • . . . . . . • . . . . . • . . .  646.2!18 
Clamp. See Pipe joint clamp. Soldering clamp. Pipe wrench. E. Wrlllbt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  546.«'1 
Clevis. plow. E. W. Kruse . . . . . . . . • • • • . . . . . • . . . • . .• . • .  646.645 Plpesi cleaosing sInk or draIn. Cavallaro &; Sturm 546,445 
g��&�s �:;:r?� .

c
if.seJowleY . . . . . . . . . . . . . . • • . • . • . . • 546,569 �1:t�n.'W: .. ��;i�·. �:. �:. �������: : : :  : : : : : : : : : : : : : : : :  �:ffi Clutch operatlnll mecbaolsm. H. W. Hili . . . • . . . . . •  � PIston and cut-01l' valve for steam engines. G. 

Coloring matter. black. R. Bobn . . . . . . • • . . . • • • . . . • • • 646.576 • � Murray . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . • • . • • • • • • • . . •  646 
Combing machIne. Sharp & Metcalfe . . . . • • • • . • • • • • •  646.000 PIston. s!rinlle. C. J. Tagliabue . . . . . . . . . . . . • • . • • • • . •• 546 Compensator. D. Wbltmore . . . . . . . . . . . . . . . . . . . . . . . ... 546.689 Planter cbeck rower. corn. J. C. Tunnlclilr . • • • • • • . •  

8��t�':.'ke�·a�;n�����nShredder;OOmbliieii:G: 646.alfj �I:t:�: ��: t:  8: :.:�:::.�.:::::::::::::::::.:.::.: .. : :  546 W. Packer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 646.550 Planter. pot"to . •  1.  Horscroft . . . . . . . . . . . . . . . . . . . . . . .  546, 
g���:;,:"�::,��� ':."n':t

d
;a?kl��:::l: i::: peck:::::: : ::  �= ���:.

.
��tf.

I
I�'II�Pf�.i�: ����:::: . :::::::::::::::: MIl 

con��nfrou�W:,g�ar coupling. Pipe ooupllDit. ���1:�'':�R�n:r:,-��i:Ii8chwerili::::::::::::·:.:·.: Cover. milk can. L. Stullles . . . . . . . . . . . . . . . . . . . . . . . . . .  646.498 Powder. See Blastin" powder. 
Crane. travelinl<. J. McCoy . . . . . . . . . . . . . . . . . . . . . . . ... . 546,(26 Pressure devIce. C. SinnIng . . . . . • . . . . . . • • • • . . . . . . . . • • 546.3D4 
('rank. W. E. Gard . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  646J>2O PrlntlDg macblne for printing trom rotary ftat 
Culinary uteosll. E. O. Rabon . . . . . . . . . . . . . . . . . . . .... . � forms, J . T. Hawkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f>(6,325 
CUltivator. H. C. Kinner • • • • • • • • • • • • • • • • • • • • • • • • • • • •  � I Printing preaa.J. Broou • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6'6.'Y 
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Pro

���,��.ag�:����I�� . . �,������: �«:?��!�.� . .  �?�: 546.300 
Prying bar. T. C. Gatti . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 540.621 
Pul ler. See Stump puller. 
Pump. double-acting. H. O. Tbomas . . . . . . . . . . . . . .  " 546 
Pump. steam. J. B. Erwln, . . . . . . . . . . . . . . . . . . . . . .  , . .  . . 
Pump, vacuum, W. Kirkwood . . . . . . • • • • • • • • • • • . . . • . .  
Pump valve. H .  E. Hunt . . . . . . . . . • • • . . . . • • • • • • • . . . . • •  
Pumpinlr jnck. W .  C. Sbeanfeld, . . . . . . . . . . . . . . . . . . .  . 
Rail, Davis & Tbomas, . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  . .  
Rallwav. electric. H .  M. Montgomery . . . . . . . . . . . . .  . 
Railway frog. H, El l iot, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Rai lway frog. D. E. Shen, . . . . . . . . . . . .  , . . . . . . . . . . . . .  . .  
Rai lway. revolving gravity. J. S. Lake . . . . . . . . . . .  , . .  
Rnllway .wltch. H. C .  BenRlrh . . . . . . . . . .  , . . . .  , . . . . . . . 
Railway tie shearing macbine. Hauah & MurPb

l
' . . 
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Railway. UI:deraround conduit for electric. H. A. 
F. Petersen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 546.389 

Rake •• weeder attacbment for borse. J. M. Tuft • • 546.«0 
Reaping macbine self-bindlnl( attachment, J. J. 

Haynor" . ,  . . . . . , . . . . . • . .  , .. , . . . . . . . . . . . . . . . . . . . . . . .  546,319 
Reel. See Fishing reel. 
Re�ister. See Autograpblc register. Cash reg-

jster. 
Rihbon blocking machine. R. Atherton , . . . . . . . . . . . 546.289 
Rim wrench. C. II. Loomis . . . . . . .  ' . . . . . . . . . . . . . . . . .  54(l.400 
Rolling mill feed table. J. A. Potter . . . . . . . . . . . . . . . . 546.623 
Rotary bolt, L. Hertzler . . . . . . . . . . . . . . . . . . . . . . . . . . ... 546,400 
Rotary engine. W. A. Webster, . . . . , . . . . . . . . . . . . . .  546.368 
Rotary screen, adjustable. H. P. Grullin . . . . . . . . . . . 546.«7 
Sasb fastener. �. HainkeL . . . . . . . . . . . . . . . . . . . . . . . . . . . 546.423 
t;w��re:!'�
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Screen. See Rotary Bcreel'. Window screen. 
!leal. D. F. MacCarthy . . .  , . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  546,619 
Seaming covers to sbeet metal vessels. F. E. 

Heinig, . . . . . . . .  , '  . . . . .  , . . . . . . . . . .  ' , .  , . .  , . . .  , . . . . .  ' .. 546,469 
Shade holder, adjustable window. O. H. Nims" • . • 546.472 
Shea..,. J. Neimeyer . . . . . . . . . . . , . . . . . . . . . .  , . . . .  , . . . . .  546,493 
Sheathing ano latb machine, combined. Gerhard 
Sbe�t ����f�es8ei: F: 'E: 'iieiiili!:::::::::::::::::::: �:� 
Sheet metal working wachlne, F. E. Heinig . . . . . . .  646.468 

�t::: }��:�: ¥: �'. ¥r��'t��: : : : : : : :::::::::::::::::. �:l§l 
�rf�f��"t:,(:?:o�d:·a��������: iCH:A:·stiiZ: : : ·, : : �� 
SignaliD� vehicles by numbers. apparatus for. F. 

Wu.rren . . . . • . . • • • • • • • • . • • • • . . . . . • • • • • • • • • • • • • • . • • • • 
Slell!b. E. L. Tboms . .  , . . . . . . , . . . . . . . . . . . . . . . . . . . . . .  . . 
Sleigh .boe. detacbable, H. H .  Habn . . . . . . . . . . . . .. . 
SlIdlno: lItate. L, Dearmont . . .  , . . . . . . . . . . . . . . . . . . . . .  . 
Smocking mach ine. dotb, F. S. Pinkham . . . . . . . .  . .  
Solderlnl' clamp. F. W .  Duke . . . . . . . . . . . . . . . . . . . . .  , . . 
Solderln

l\.
lron. J .  C. Mcintyre, . . . . . . . . . . . . . . . . . . .. .  . 

��r:�\:: f:;.r'::�\l:.��it�ci'�,��: ::: ::::::::::::::::: 
Spokeshave, A. Gumz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Spoke socket, Elmer & Johnson . . . . . . . . . . . . . . . . . . . . .  54 
Spool carryiDfl frame, J. Sommer . . . . . . . . . . . . . . . . . . . . 
Sprlnllt. See Vehicle spring. 
Sprlnllt, India rubber bull'er and bearing. A. Spen-

cer . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , ' . . . . . . .  516,359 
Sprinkler. See Lawn sprinkler. 
Stamp afflxlnl< machine. W. L. Dln.moor . . . . . . . . . . 546.588 
Steam trap. G. S. Brainerd . . . . . . . . . . . . . . . . . . . . . . . . . .. 546.606 
Stock for tbr�adlng and cutting 011' rod •• A. W. 

Bllrtholomew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 546,673 
StokiOl' apoaratus. automatic, R. H. Wllliamson .. 1i46,371 
Stool. duplex plano, A. Hscbwend . . • •  ' . . . . . . . . . . • . .  M6.6U 
Stopper. See Fine .topper. 
Stove. M. Schied . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 546,624 
Stove. water beatlnl'. J. A. Wagle . . . . . . . . . . . . . . . . . . 546.367 
Strlkinl' and testing macblne, coin-controlled. G. 

'froxler. Jr . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.392 
Stringed instrnment attacbment, A. Pletscb , . . . .. 546.461 
Strlnlled instrument attachment, J. C. St. John . . 546.408 
Stump puller, C. D. Edwards . . . . . . . . . . . . . . . . . . . . . . . . 546,.11 
Suspender end fastener, H. A. Hayden . . . . . . . . . . . 546,ill 
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Tank. See Measurinl! tank. Water tank. 
1·eeth. artificial, Johnston & Carroll . . . . . . . . . . . . .. . .  546,331 
Telel!rapby. dynamo. A. S. Harrl . . . . . . . . . . . . . . . . . . . 546,324 
Tel

'l.�;�p�:����
s.
, 
a
.�������� ��� .I�?���

i
.��:.�: 546.299 

Telephone, I. D. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.367 
'l'enlle machine top roil. R. G. Campbell . . . . . . . . . .  546.639 
'rheaters, const,fuction of, C. L. Ha�€.n . . • • . . . . . . . .  546,528 
ThermometriC circuit closer, R. Pear.on . . . . . . . . . .  516,661 
Tbill coupling. E. 1,. Devereaux . . . . . . . . . . . . . . . . . . . .  546.584 
Thill coupllnl(. N. South . . . , . . . . . . . . . . . . . . . . . . . . . . . . .. 616.477 
Thrasblng macblne. G. E. WIl.on . . . . . . . . . . . . . . . . . . .  546,372 
TlnnIDll macbine. J. B. Baird . . . . . . . .  , . . . . . . . . . .  , . . . . 546.671 
Tire Inflating device. pneumatic. C. R. Hoffmann. 646,329 
Tobacco llranulatlnll machine, H. A. Turner . . . . . . . 1i46,566 
��::::;;i�lt����:��A�c:J�����?�·.:::·. :: ·.·.·.:M6,3;.9: �:� 
Trap. See Bird trap. Steam trap. 
Trap, J. E. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.616 
Trolley pole lor railway cars. R. Crommer . . . . . . • . •  546.00s 

�����; ';\��d��t
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'l·russ. J. M. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 546, 
Type ClUItlnllt macblne, H. Barth . . . . . . . . . . . . . . . . . .  . .  
Type dlstrlbutinl' rai l. J. C. Fowler . . . . . . . . . . . . . . .  . . 
'l'ypewriter cabinet, M. J. Hafl(ar . . . . . . . . . . . . . . . . . .. 
fi�f:::,�:��;���

I
��-J'bi�e.��.��;:::::·.:: : '.:::: : :: 646, 

Valve llear, enl!lne, J. Deam . . . . . . . . . . . . . . . . . . . . . . . .  546,419 

;:�W.lr:��:"W'���:ie�:.�: .��.��: : : : : : : : : : : : : : : . : : : : �.aJ.6 

Vehicle lItear. N. A. Palmer, . . . . . . . . . . . . . . . . . . . . . . . . .  546 
Vehicle sprinllt, S. D. Reynolds, . . . . . . . . . . . . . . . . . . . . . 546 
Vending macbme. coin-controlled. W. Wyand . . • •  
Wal'on. S. D .  Reynolds, . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . 
WllIwn. dumpinll. G. W. Pellet, Jr . . . . . . . . . . . . . . . . . .  546,311 
Wa

}��nlefi. &�:.?,}�;,If.t.�.: . . �.�������� . .  �� .������. 546,504 
Wash In..: machine, W. Haas . . . . . . . . . . . . . . . . . . . . . . . . . 546.467 
Wlltch�ase. F. Kobll . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . .. .  546.613 
Watchcase pendant, F. Moorfteld ,  . . . . . . . . . . . . . . . . . .  546,641 
Watchcase pendauts. die for making, F. Moor-

tleld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,548 
Water bandaee, B. F. Spring.teen . . . . . . . . . . . . . . . . . . 546.4,'l6 
Water .upply apparatus, S. A. Pollt.ky . . . . . . . . . . . . 546,696 
Water tank, C .... Tbeobalo . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 546;664 
Water tower, Jll. F. Steck . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 546,627 
Wheel rim. vehicle. F. L. Goodrlcb . . . . . . . . . . . . . . . . .  546,320 
Whirl for til ler frames. R. Atherton . . . . . . . . . . . . ... . 546,288 
Wbist. apparatus for playing duplicate, F. I,. 

Barrows . . . . . . . . . . . . . • . • . . . • . • • • . . • . • • • • . • . • . • . . • . . •  
Windmill. F. J .  McCormiCk, . . . . . . . . . . . . . . . . . . . . . . .  . .  
Windmill tower. J .  H. Mil ler, . .  , . . . . . . . . . . . . . . . . .  . .  
Window screen. J .  A .  Durnbau"h . . . . . . . . . . . . . . . . .  . 
Wood cuttlnl( macblne. E. E. Birkner . . . . . . . . . . . .  . .  
Wood shaPin

r. 
macbine. C. H .  Ellinl(wood . . . .  , . . .  . 
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Wrench, C. Black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  546,295 

DESIGNS. 
Bale. cotton. W. E. Anderson . . . . . . . . . . . . . . . . . . . . . . . .  24.686 
Bar-rooms, main entrance tor. E. Rinllold . . . • • • • • • •  24,e86 

�f��;,1\: ¥rg?'J.�,:kY·.·.·::.·.·.·:.·.·.·:.·.·:.·.·.·.·.·:::.·.·.·.'::::.:: : �:� 
Commode. C. R. Hamman . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.687 
Can rack, A. H. DavIson . . . . . . . . . . • • . . . . . . . . . . • • . • • • • •  24,680 
Gem clu8ter seWnI'. M. E. Oppenbelmer . . . . . . . . . . .. 24.678 
Handle bracket, J. I, Flanagen . . . . . . . .  , . . . . . . . . . . . . . .  24.682 
Hatpin. C. E. De Lue . . . . . . . . . . . . . . . . . . , . .  , . . . . . . . . . . . .  24,b'77 
�::!,"l'o'ift
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Type, font of, W. P. Quentell . . . . . . . . . . . . . . . . . . . . . . . . 24.683 

TRADE MARKS. 

Bicycles, Indiana Bicycle Company . . . . . . . . . . . . . . . .  _ 27.082 
:��'ii��sU��?ia:�!�
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dred articles. American Burner Company . . . . . .  2'1,080 
Cignrs. W. Seelenfreund; ; ;  . . . . . . . . . . . . . . . . . . . . . . . . . .  21,075 
Cou. h drop •• R. B. Stile.' Sons . . . . . . . . . . . . . . . . . . . ... . 27,069 
Dandru1fcure. C. H. Folkner . . . . . . . . . . . . . . . . . . . . . . . . . 27,068 
[)yes. William Edlle & Sons" " ,  . . " "  . . . . . . . . . . . . . .  27.076 
Flour. whpat, Redna �'Iour Mill Company . . . . . . . . .. 27,070 
G1ft.s and paints. E. Frobllch" " "  . . . . . . . . . . . . . . . . . .  27.m1l 
Hld.s and .klns. tanned. E. L. C. Schulz . . . . . . . . . . . .  27.067 
I .... rd. leaf. Jacob Dold Packin!! Company . . . . . .  " . . .  21.071 
Mmeral water. C. W. Mansfield & Company . . . . . . . . 27,073 

�: \�t!it �:.'i�lla':J'iio���::'J'�
n
o�ii,j (iiiiCiion,·i,.·j: 21,073 

1.lbbev . . . . . . . . . , ' "  , . . .  , '  " . .  , . . . . . . . . . . . . . . . . . . . . ... 27.066 
Slate. rooflnl!. R. B. Pritchard . . . . . . . . . . . .  ; . . . . . . . . . . .  27.081 
��I�i.�;:y·:
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}�� 25 cents. In ordering pleo.�e state the name and number 

of the patent desired, and remit t.o Munn .,\; Co., 3fil 
Broadway New York. 
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I(oing list, provided t.bey are8imple. at a cost of t40 each. 
11 compllcated the cost will be a little more. b'or full 
Instructiooa address Mnnn & Co., S61 Broadway. New 
tllrL OUler foretau lIMeD" _ aIIo be obt.eIned. 

Olt lHNARY R A T ES. 

I n.lde Pnae. eRch I n.e)·lion - - .,.:; cent_. n l i n e  
I i  nc  li: P n sr e .  P R C t. i n lilerr-inn - - - - 81 . 0 0  n. Hne  

ar For some classes of Advertisements, Special and 
Hi{jh.". rates are required. 

The above are char2'es per 9JZate line-abont eh:ht 
word. per l ine. 'l'hl8 notice show. the width of tbe line. 
lind is set tn all8te typ�. w,n"ro.vtmls may head adver­
tisements at t-he same rate per allate line. by measure-
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morninll LO appear in the foilowiwc week.'s issue. 

Foot Power r '* Screw cutting l th Automatic a es Cross Feed 
9 and 1Z inch Swing. 

New Designs. Novel Features. 
Senfl/or Catalogue B. 

SENECA FALLS MFG. 'COMPANY, 695 Water St., Seneca Fall .. N. Y. 

.POWER & FOOT I SHAPER S , P lANE.RS , D R I L LS, 
L.. A T H  E S. �tf��pE.pr,�2P ��T�LIJcful��i:� SEBASTIAN L AT H E.  C O ,  120 C U LVERT ST, C INC INNAT I .  O .  

Pum�ing W't�r �y �om�rl:n! Air. 
We tllke pleasure In announcing that by arranl(ementa 

made with J. G. Pohle, we are enabled to furnl.h our 
customers with the l'OH LE A IR I. I F T  P U M P, 
protected by numerous American and Foreil!n patents. 
SO��
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Department of 

Science and Technology. 
Instruction by means of lahoratory and clas.-room 

practice In Drawin
� 

and Macblne Desilltn, Algebra, 
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t
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I
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For application blanks and other Information, address 
F, B. PRA'l'T, Secretaru. 

PRATT INSTITUTE, Brooklyn, N. Y. 

'i O S  Pa:;e8. 
Bound in Sheep, 86. Ha1!-"torocco, 8';.:;0. 

This splendid work contains a careful compilation of 
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belnl< represented. It Is by lar tbe most comprehensive 
volUlDe of the kind ever placed before tbe public. 

The work may be regarded a8 tbe product of tbe stud­
Ie. and practical experience of tbe able.t chemists and 
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conCise form convenient for re�dy use. 
Almost every inqnlry tbat can be thongbt of. relatlnll 

to formul", u.ed In the varions manufactnring Indus· 
tries, will here be found answered. 

Instructions for working many dlll'erent processes In 
the arts are gtven. 

Tho.e wbo are engaged In any branch of Indu.try 
probably will find In this book much tbat Is of practical 
value In tbeir respective cal lings. 

Tho.e wbo are In .earch of Independent buslne •• or 
��P�U'I�:��'':fIl

a
��.f t� we

b��':t�e:r.
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suggestions. 
ar Send jor Descriptive Circular. 

MUNN & CO., Publishers, 
I!lCIENTIFIC A IUERICAN OFFICE, 

361 Broadway, New York • 

B U Y  
T E L E P H O N E S  
'rh n t  ItJ 'P !rood-n o t " ehpRP . hhllt!'." The dtfter­
ence In cost is l lt.tie. We IZuarantfoe our apparatus and 
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WES1'ERN TELEPHONE CONSTRUCTION CO ., 
«0 Monadnock Block. CHICAGO. 

Largest ManufactureTs of Telephones in the Un'ited Statu 

PATENTED. 

ur 5 1 "8 �  
TELEPHON E  ARM RESTS 

Sold In fool' week .. .  
A succe.sful Invention. Highly recom-
����r� blo T:!:'rpp�o�

m
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I
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'Plaone, order an Arm Rest ; solid brass, 
nickel plated. Only 81 . no each ; delivered 
on receipt of price. cbarges paid. 

The American Telephone Arm Rest Co. 
21l�I�t :A\��I P�SkN�:tc�o. 

THE M. & 8. TELEPHONE. 
Ab_olll te ly NOlloinfringinl(. 
Ab80Iu(t, ly  Gll al'anteed. 

Absolutely the Best Exchange 
i'l W ITC H BOA RDS. 

IlIu.trated Catalogue on application Free. 
• •  lIT Agents Wanted. • •  

THE U .  S. TELEPHONE CONSTRUCTION CO. 
131-133 S. Fourth St., PHILADELPHIA. 

I 
HELLO, CENTRAL ! 

Do you use telephones ? If so. we can Ilive you just wbat you want. Our .pecialty Is Blake . 'I'l'antlmitters. There Is a . i  best " In eve

.

rytbinR, ��� ���e�� Jr�r ���
t
Of lY.: :�Ilo �:r��� 

a tefephone. Write for Illustrated catalogue, 
PHffiNIX INTERIOR TELEPHONE CO., 

131 Liberty St., New York. 

"Pacific" & "Union" 
Gas & Gasoline 
E N C I N ES. 
Marine and Statlon-
Wire. �f::':':" lco-
nomlcal. 
T h e C LO B  

E N C I N E  
Merion Av. & 

Pblladelphia, 

THE SUBMERGED PIPE LINE ACROSS 
the Wil Illmette River at Port.land. Oregon.-By F. and 
A. 8. Rime. Deseripi icm of a· line of 28-inch ca&t iron 
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Jand with pure water from BuB Run. a mountn ln stream 
thirry miles d istant. With 18 I l lustration.. Contained 
In SCI ENTIFIC AMERICAN SUPPI.EMENT. Nos. 1 0 1 9  
and 1 O�O. PrICe 1 0  cents each. '1'0 be  had at  this 
office and from ail newsdealers. 

LIGHT AND ELECTRIFICATION.-BY 
Oliver J. Lodge. The fundamental fact8 0r .. new branch 
of phYSiCS, the .ubject of photo-electric action. tbe In­
tluence of il lumination upon electrified 8urfa.ces. Con­
tained in SCIENTIFIC AMERICAN 8UPPI.EMENT, No. 1 016. Price 10 cents. To be had at tbls office and from 
all newsdealers. 

SINTZ GAS ENGINE 00 .  
GRAND RAPIDS; MIOB" U. s. A. 

Mannfacturersof tbe Slnl.z !'l l n ­
tiona.·y n u d  !ll nt'lne  C� n M  and 
���:.:!info:;'B��t�N&n!Sir���� 
LI�gtlng. Run. wltb manufa", 
tured or natural gas -Boats and 
launcbes. Prices within the reach 
of all. ar SMId for Catalogue. 

Mention tbls paper. 

The New 

Model No. 

2 
Improved 

IS NOW American f8 
REA D Y  Typewriter � 
Tbe Late.t Model of tbe First Sncces.ful Low-Priced 
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AMERICAN TYPEWRITER CO .. 267 Broadway. New York 

Tho TYDowritor 
EXCHANGE, 

H Barclay St. , New York. 
156 Adams St" Chicago. 
38 Cou rt Sq" Boston. 
We will save you from lU to 

60 per ce
�
t •

• 
o
� 
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REAGAN FEED WATER HEATING,  WATER ClROULATING AND 
SHAKING GRATES JlIII' STATIONARY. MARINE, alld_ 

' LOCO M OTI V E  BOI (, ERS. 
AUEN

. 

T8 WA NTKD .n a,1 parts of the United States to manufacture 
our Grates on rovalty. ar Seno! for Catalogue. 

. WATER CIRCULATING GRATE CO. ,  Mtn. and Sole Props . •  

OffIce and Works. 1036-1038 FUbert St., Philadelphia, .... 

t SEPTEMBER 28, 1 895 

• 
---COM POU N D  We Don't Offel' Gl·atuitie .. .  but our 

Circular will Ilive yon the Information 
that will �na6le 

J
Ou to !!lave 'l·hne. 

T " ll I I li l e  an  ;lIonel: Tr ied,  ap.. 

C�a�;Wan'd"';gc="-tn �t �:r.t 

OFFICE ; 
Kemble Bldg., 1 9  Wh itehal l St., N.Y.  

lr' ESTA BI,I !!' H E I )  l S4li. 
The M ost Popular Scientific Paper i n  the World 

Only 53.00 11 Yenl', Including PostaKe. 
'VeekJy--�� Numbel's a Year. 

Thl .. widely cll'cn l n l e ll and splendidly lllu.trated 
papel' ls published weekly. Every number contains .Ix­
teen pages of useful Information and a large number of 
original engravings of new Invention. and discoveries. 
rr -.re8entlDl( Englneerinl( Works, Steam Machinery. 
New InventiOns, Novelt,e. ln MechaniCS, Manufactures. 
Cbemlstry, F.iectrlclty.Telelitrapby, Photograpby, Archi­
tecture, Agrlcult,ure, Horticulture. Natural History, 
etc. Complete lI.t of Patenta each week. 

Te" I1IM of Snb8cl'i\l tlon .-One copy of the SCIEN­
TIFIC AMERICAN will be sent for one !/tar-52 nUlDbers­
postage prepaid. to any subscriber In tbe United States, 
Canada, or Mextco. on receipt of '1'1"'ee ))0 1 1 1  •• ·" by 
I·be publlsbers ; six month •• 11.60; three months, '1.00. 

Ch,b� .-Speclal rates for several names, and to Pos,· 
ma.ters. Write for particulars. 
'.rbe safest way to remit Is by Postal Order. Draft, 01 

Expres. Money Order. Money carefully placed Inside 
of envelopes, securely sealed, and correctly addressed, 
8eldom Iloes astray, but Is at the .ender's risk, Address 
all letters and make all orders, drafts, etc., payable to 

IlI U N N  &; C O • • 301 H l· .. "II.,.a)', New YOI'I • •  
--tt--

Jdtutitit �mtritaU luppltmtnt 
This Is a .eparate and distinct publication froUl THE 

SCIENTIFIC AMERICA ". bnt I. uniform therewith In 
size. every number contalnln� .Ixteen large pages full 
ot eUt(ravlllgs, many of which are taken from forelfilD 
papers ano! accompanied wltb tran.lated d.scrlptlon •• 
THE SCIENTIFIC AMERICAN SUPPLEMENT Is published 
weekly, and Includes a very wide range of contents. It 
preseds the most recent papers by eminent writers In 
all the principal departments of Science and tbe U.eful 
Art.s, embracing Biology. Geology. Mineralogy. �atural 
History, Geograpby, Arch",olo�y, Astronomy, Chemis­
try, Electricity, Llgbt, Heat, Mecbanlcal Engineering, 
Steam and Railway Enlrtneerlng, Mlnlnllt, Sblp Bnildlng, 
Marine EnglneerlDl(. Pbotography, Technology. Manu­
facturlnll Industrle., Sanitary EDllineerlnl', Alltrlculture. 
Horticulture, Dome.tlc Economy, Blograpby. Medicine, 
etc. A vast amount of fresb and valuable Information 
obtainable In no other publication. 

The most (mportant E'II!1ineering Works, Mechanisms, 
and Manufacture. at home and abroad are Illn.trated 
and de8crlbed In the SUPPLEMENT. 

Price for tbe SUPPLEMENT. lbr tbe United SIate8, 
Canada, and Mexico. ".00 a year ; or one copy of the 
SCIENTIFIC AMERICAN and one copy of tbe SUPl'l.E­
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 centa. Addre.s and remit by po.tal 
order, express money order, or check, 

IlI U N N  &; CO., 361 H " o n dwa)', N e w  Yo,·k. 
--tt--

�1tilcliug �(lithnt. 
THE SCIENTIFIC AMERICAN BUILDING EDITION 18 

!ssued montbly. 12.60 a yenr. Sinl(le copies, 26 centa. 
Tblrty.two large quarto pages. formlnll a large and 
splendid MRIIiazlne of Arcbltecture. rich ly adorned with 
ele{lant plates and ;)ther fine enl(l'avlnl(s ; tlIn8trating the 
most Interesting examples of modem Architectural 
Construction and allied subject •• 

A special feature t. tbe pre.entatlon In eacb number 
of a variety of tbe lat.est and best plans for private resl. 
dencep. city and country, lUcludlng tbo.e of very mod­
erate cost as weil as the more expen.lve. Drawings In 
perspective and In color are given. tOl'ether wltb Floor 
Plans, Descriptions. Locations. Estimated Cost, etc. 

The elegance and cheapne8s of tbls magnificent work 
bave won for It the l.nl'Ilest Ch'cll iatio ll of an, 
Arcbltectural pnbllcatlon 1U tbe world, Sold by all 
newsdealers. 12.60 a year. Remit to 

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

��vort �dithnt 
of tbe SCIENTU'IC AMERICAN wltb wblcb Is Incor­
porated .. LA AMERICA CIENTIFICA E INnUSTRlAL," 
or Spanl.b edition of tbe SCIENTIFIC AMERICAN I. pUb­
IIsbed montbly. and IS nntform m Size and typograpb� 
with tbe SClIINTIFIC AMER ICAN. Every number con_ 
tains abont 60 pages. profusely lllu8trated, It I. tbe finest 
.cientlflc. Industnal export paper published. It clrcn_ 
lates tbrougbout Cuba, the West Indtes. Mextco. Cen­
tra. and Soutb America, SpaID and Spanlsb pos.e.810ns 
-wberever tbe SpaD1sb lanl(uage IS spoken. THE SCI­
ENTIFIC AMERICAN EXPORT EDITION bas a large 
guaranteed circulation on all commercial vlaces t1u'Ollgh­
out the 1vorld. 13.00 a yenr postpaod. to any part of tbe 
world. Slnl(le copies. 26 cent •• 

lIT Manufacturers and others who de.lre to .ecure 
forell(n trade may have large and bandsomely displayed 
nnnouncements published III tbi. edition at a very 
moderate cost. Rate. upon application. 

IlI VNN &; CO .. l' II h l isiael'8, 
361 Broadway, New York. 
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HENRY CAREY BAIRD &. CO. 
INJ >U8TRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 

S l Il \V .. I II " t  �t •• P h l l  .. del phia, P ... . U. S. A .  
lIT Our New aud Revised Catalogue o f  Practical aDd 

Scientific Books. 90 pages, 8vo, aDd our other Catalollues 
aDd Circulars. tbe wbole covering every brancb of Sci­
ence applied to the Arts, sent free and free of postage 
to any one In any part of tbe world wbo will furnisb bls 
address. 

Now ready. Plate and India paper (Sbeet Demy). 
The Cathedrals of England and Wales. 

Library Edition (lImited to 250 copies), containing 62 
Plates ( Views and Plans), witb descriptive letterf,ress, 
;:',!lft

b���h'tl'n��':,�d��� :gA,%jlor�31�s�� �� �a:ell�� 
price, m.40; bound (whole buckram), 41. 4s., American 
Frice, I33.60. " '.rhe drawings are certainly very beaut!-
],Y!�t;::�'fs��q: �i tohl:r:Ol������VaJ''}!}�lc;a�:!i;-;' 
" A  most interesting and useful work."-Guardian. 

Address Publlsber of The Builder, 46 Catberlne Street, 
London, W. C., England. 

Excursion Rates 
To 
Atlanta. 

On account of the Atlanta Exposition, the B. & O. RR. 
Co. "Ill sell excursion tickets at greatly reduced rates. 
Season tickets will be sold every Oay until December 
15th, good returning until January 7tb, 18\16. Twenty-day 
tickets will be sold every day until December 15th, 
good returning for twenty days from date of sale. Ten­
day tickets will be sold Tuesday and Tbursday each 
week until December 24th, good returning for ten days 
from date of sale. Tbe rates from New York will be 
es7.25 for oeason. '29.20 for twenty-day, and '24.00 for 
ten-day tickets. 

Correspondingly low rates from other pOints on the 
line. 

Little Giant Dri l l ing Machine 
W I TH STRA IGHT TA BLE. 

1<' 11 .. "IMhed .. Iso with IIwinlrlnK table 
Arranged for both Hand and Power. 
Drills from � to 1;& Inch hole. 
Drills to center oi l( Inch circle. 

���I�,,:,s
aEj.f!f:'��t ':,,\u�rl'n';'i:� spindle 

�'eed has a run of 4 Inches. 
nr Send for fuUII lIIustrated Catalogue, 

W E L L S  BROS. & C O . ,  
I'.  O. nox B, Greenfield, lU .. 88. 

B I -S U L P H I DE  f�r d'�� �111�s'l'::��:I��sl�� 
OF  OARBON �alt. 'I¥,-\ lf��{�'6I':,"V

e���, Ohio 

Improve Your You can successfully study at 
your home under our direction Spare Time Freehand and Mechanical Draw� 

Mathematics. Se�; f��fnf��E��tiV;'R�:�tering, and 

Penn Correspondence I nstitute, pi:lIa., Pa. Box 1234 

This Cut Tells tbe Story. Onr Circular 
...... 1II!I!i1 doe. If Better-a P08ta! ..,ill lYrtng it. 

But there's no argument like experience, 
tberefore every purchaser of 

The " Practical " Trousers 
Hanller and P ress, 

If he don't "like It, can have his money 
refunded by returning It to us. 

It wi l l  keep yon r troullers 
" 1!I1UOOTH A S  IF IRON .;D." :::lcC:.!�S�le, ���r���. of 

PRACTICAL NOVELTY CO., 426 Walnut St. 
Agents wanted. Pbila. Pa. 

NOW READY I 

Seventeenth Edition of 
Experimental Science 

RE V ISED A N lJ  ENLA RG ElJ. 
I '.! O I' D lr eR n u el 1 1 0  � up"" b () IU . .. eldeel. 

The Most Important Invention 
in Motors. ____ .. 

The American Patents 
for a new Petroleum 
Oil Engine-- • 

without either Tube, Vaporizer, Fans, Electricity, 

and only requiring a lamp for a few minutes at starting. Cheapest 

Petroleum Oil (no spirit). Smallest and Lightest for Power. Must 

supersede all others. 
Apply BOX P52 1 1 1 , 

Smith's Advertising Offices, 1 32 Fleet Street, LONDON,  ENGLAND. 

The " Cl imax"  Stereotyper I FIRE BRICK FOR ALL 
AND • PURPOSES. 

. Moulding Press Combined, • • • • • • •  IF Send for Pric es  a1ld Catalogtu. 
for making perfect C " I l " I "i d  8re- BRO O K I.YN FIRE BRICK W O R K S, 

������&';:.�� bll��e�d,!'J:�J;;��fft�\:'! SS Van Dyke �tl"eet. B IWO K I.YN, N. Y. 

hf.'I' �tn.np... Should be In use in 
every printing 01llce. See SCI. A!I., 
Dec. 30, 1893. Send for Circular to 

THE J. F. W. DORMAN CO. 
2 17  E .  German St. ,  Balt imore, Md.  

Manufacturers of 
Rubber Stamps, Vulcanizers, Stereo­

type Machinery and Supplies. 

T E N TS.  

THE FADING OF PIGMENTS.-A PA-
per by Capt. W. DeW. A bn ey, dlscu •• lng the action of 
the various ra.ys of the spect.rum upon colors. Contained 
In SCJ>;NTI FIC A M £ ltICAN SUPPLEM F.NT, No. 1 0 t 6. 
Price 10 cents. To be had at this office and from al l  
newsdealers. 

A R M S  &. 
WITH RUBBER HANDS 8. FEET. 

The Most Natural. Comfortable and 
Durable. Over 1 6 ,000 I n  use. 

New Patents and Important Improve· 
ment. U. S.  Gov't Manufacturer. 

OPERATING 

NORWICH LINE 

ELECTRICITY �ChaniC81 Steam EngineeriJ!g, Mechanical awing. Architecture. R. B. and Bridge 
ngineering. Plumbing, Beating, Miniq, 
qliBh Branches. Send for free circular. ltatmg subject wish to study or your tr� 

Correspondence School of Industrial 
ScieDces. SCRANTON, PA. 
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PORTABLE SINGLE RAIL SURFACE 
ltui l wny. - Detai I Fi  of constl'uct.ion and de�cript t lm 01' 
rol l i ng stock of  a ne" tlr�tem of portable ral lwa�· which 
��:����I�ty�� Ut�c;.n 

i��·O;���pl���. 
hu����e�r.e� I��r�I��?�:�� 

Contained in S(,IENTIFIC A M F.RICA N SUPPLEIU I!!N'I'. No. 
1 0 1 4. Price 10 cents. 'ro be bad ut t.his office and .. rom 
an newsdealers. 

The Sblpman Auto­
m atic Steam Engine 

NO SKILLED E N G I N EER. 
Keroseue Oil Fuel. 1, 2. '. G and 8 horse power. 
No Extra Insurance. Effi­
cient, Economical. Durable. 

SHI PMAN E N G I N E  CO. 
200 Summer Street. 

BOSTON, MAS!'. 

Towers, Tanks and Tubs 
PATENT SECTIONAL 

ALL I RON TOW ERS 
PLAIN 

ALL WOOD TOWERS. 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 
Louisiana Red Cypress Tanks 

a Specialty. 

OEO. B. CARPENTER & CO. 
202-208 So. Water St.,  CHICAGO 

The AIR LiNE LIMITED 
W. E. CALD.WELL CO., 

BETWEEN 2 1 9  E. MaIn Street, 

HARLEM RIVER I M P R O VE M E N T  New York and Boston. LOUISVILLE, KY. , U.  S. A. 
and Ship Canal.-An Interesting account o f  t.he "reat 
J(()vernrnent work recently completed in New York City. 
With 3 I l l ustrations. Contained In SCIF.NTIFIC A MEIt­
ICA N Sl'PPI.EMENT, No. I O l li .  Price 10 cents. 'I'o be 
had at thiS 01llce and from all newsdealers. 

R E D  C E DA R  TA N KS, 
CYLI N DERS and CAISSONS-of Pine o r  Cypress-any size. 

WILI.IA i\IS M FG. CO .. K A L A :\IA ZOO. MU:H. 
16 Murray Street. New York. I 3'l1 Vine Street, Philadelphia. Pa. 
36 So. Market Street, Boston. 737 Monadnock, Chicago. 

MESSRS. MUNN & CO., Solicitors 
of Patents. have bad nearly fifty 
years' contlnuoul5 experience. Any 
one may quickly 8lIcertain, free, 
wht'i,t�I:�/��IiY��ro K[���

bf C�� �mmUDlcatlons strictly confiden_ 
��� to�b����g:. ��nf=ts and 

PATENTS 
taken througb Munn & Co. receive 
special notice In the Scientinc A mer. 
(can. This splendid weekly paper, 
elegantly Illustrated, has tbe largest 
clrculatloD of any scientific work. ell a year. Specimen copies free. 

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

c:ttttttte;;c:ae TYPS WHEELS. NODE' .... eXPERIMENTAL WQRK�1MALL1UQt11lEltY 
HOYELnEI . ETC. "loW YORK auraL .OMI 100 NAaaAU .! N.Y. Gi BRASS BAN D  

Instruments, Drums, Uniforms, Equip­
ments for Bands and Drnm Corps. Low­

.,;, est prices ever Quoted. Fine Catalog. 400 
] l Iustrations, mailed free : it gives Band 
Music & Instructions for Amateur Bands. 
LYON &; BEALY, 33·35 Adams St., Ch:eago. 

ALCO VAPOR LAU N C H  
Engine and Helm Control led from Bow 

Latest improved and only 12 to 1 Motor 
DOW ready for the market. 18 to 40 ft. 
Launches. 2. 3, 6 aDd 1 horse power. 

MONITOR 

.. 
VAPOR E N G I N E  AND 
POWER COMPANY, 

8 ERIE STREET, ORAND RAPIDS, M ,CH,GAN. 
CASOLINE LAUNCH ENGINES AND LAUNCHES 

1�w. FIBEI 
Man llfactory Established 11'61 .  

LEA.D PENCILS. COLORI'lD PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS. INKS, PENCIL CASES IN SILVER AN D IN 
GO LD, STA'I'IONERS' RUB BER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York, N. Y. 

lll anllfactory Established 11'61.  

Stereopticons, 
lantern Sl ides. 

W E  ARE MAKERS. 
PI'" Write for Catalogue M • .  

McINTOSH BATTERY 
and OPTIC A l. CO. 

CHICAGO. 

�T E LES C O P E �" 0 ,  ... C A T A L O G U E  
W. & D .  M O  G [ Y. 

_ '7 . B AY O N N E  C I T Y N J 

They AICCike It. The Ladies Like It. 
So Do The Men. Children Enjoy It • 

Layman Pneumatic Boats. 
or See SC I .  AM .. May 18, 1896. 
Sewl ",c. in stam.l)S for OUT hantl-

so1ltfly Uhtl!lf.rllJed catalogue. 
Address H. D. I.A 

30 West 2'Jth 

All 
Dealers. 

A NEW P IPE WRENCH 
Grips Quickly and Firmly, GALVANIZED 

a. well as other Pipe, and will Not GruBh 
it. Won't lock on pipe. Does not 

mar nut or highly pOlished 
fittln". Other 

features. 

Send for LIttle Book, Free. • • 
SAMUEL HALL'S SON, 229 West 1 0th St., New York. 

THE �EW BRISTOL COU�TER 

PREVENTS disease, waste, pilfer­
Ing of soap, cloggllll< of waste PI�es, 

. 
s�H�tTtb��e

e��b'I��:.:v l:'e�t� 3:'; 
pure soap. 

T " e  Onlv Clean, Sanitary, and Sale 
11.'(111 to me soap. 

A uents WllntNI. 
S .. " i rnry So .. p V "Me (; .. . . 

Aqueduct Bldg., RoCHESTER, N. Yo 
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O K IH N A lt Y  KATES. 

I n llhl e POlI'e. encb i n serlion. - ,.:; centll a line Bacl. Pnlle. each i li lil e ." l i o n .  - • 81 .00 a l i n e  
pr" For 8"".., classes of AdvertiB�. Spectal ana 

Higher rates are requNred. 
'l'be above are cbarlles per agate line -abeut elgbt words per line. This nottce shows the width of the line. 

and is set In agate type. EnlITavlngs may head adver­tisements at ttie same rate per 841ate iine. by measure-
���fve':r !�ep��fi��trt:8�ffi�d::rt��)�e:s,Jlg�:!d�; morniDIl to appear in the lOUowtDJil' week's issue. 

You S •• Th.m E" • ..,wh.r. 

• • • WE A R E  B U ILDINQ • • • 

The Oelebrated -

"HORNSBY-AKROYD' 
- O I L  ENal N E  

The De La Vergne Refrigerating Machine CO. 
FOOT E. 1 38TH STREET. N EW YORK. ----

Mistakes In Addition. 
Office Headache. 

and mistakes in carrying forward 
don't occu r wbere t h e  Compto­
meler is uled.. It saves halt the 
time in doing the work and all 
time looking tor errors. Solves 
with great rapidity and absolute 
accuracW all a.rithmetical probOo 
lems. Wr�le ���'\>��p{�!t�ne . 
FELT .. TA R RANT MFG CO. 

52-58 'LLINOI. ST • •  CHICAGO. 
-______ I�-"_; 

The 
American 
Bel l Telephone 
Company, 

125 Milk Street, 
Boston, Mass, 

This Com pany owm Letters­
Patent N o .  463;569. granted 
to Emile Berli ner  N ovem­

ber 1 7. 1 89 1 ,  for a combined 

Telegraph and Telephone, 

cover\ng all  forms of 

Microphone Transmitters 

or comact Telephones. 
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GREAT SPEG IAL OFF�R ! 
Positive ly L imited to October 3 1  St. 
Thousands of Electricians, Inventors, Ool lege Students, Amateur 
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s' B udard dictionary and encyclopredla of tbe wo.'ld'. knowledge. We bave decided to do so simply ... a means of advertising tbls great storehouse of Information. \Ve do not expect to III nke lII o n e y  by, . li l ll  
ofte.·, as tbe ver:!, low price and extremely liberal terms olfered but little more than pays for paper. pr ntlng. and blndlnK ;  but tbe tremendous amount of talk created will help to advertise tbis most modern and up-to-date 
b Ollle ,'ererence l i brary. Believing tbe readers of this paper are Intelligent. well meanlrur. and trustwortl:ri, 
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Encyc lopmdic D ictionary, 
the regnlar price of which Is from 842 t o  8"O� Is now ofrered aU readers of tbls pa� for tbe Insignificant BUm of ,. cents If,er dar,. In monthl&" payments of ",2 eacb, until the sum of $16 Is paid. Tbls Is bnt little more than 
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ure. Tbla greatest of 
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Dr. ROOT. H U NTEk . A .M •• F.G .S •• Professors HUXLEY. MORRIS. HERRTAG E. ESTOCLET. WILLIAMS, etc •• 
assisted by scores of other spec1allsts In various branches of knowledge. 

Over '7 years and $750.000 required in the production of this Magnificent Monument of Education. 

IT IS A COMPLETE DICTIONARY of the EngliB'. Language. E·very word iB ex/laustivel1l treated as to ttB Oriafm. 

��fn.!1211ICP'J;:::SPE;tI!�5.E!�� HiBto1'1/. Development, Ety; moiogy. Pronwnciatlon arid 
various other meanft'I/B. 

IT IS A THOROUGH 
ENC Y O L O P.2EDIA 01 
Arwtom1/ Botan1/. Chem­
iBt1'1/, ZooIOW. Geo/.OW .. Arl, 
MU8tc. AgrOcutture �h1/" 
tcB. PMlosoph1l. Mechanks, 
HiBt<lf'1l. MjJthology. Bihl-j. 
ea! Knowleilge. etc. 
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ry nook. substantially bonnd. printed from new 
g�a�:.�� ��::; ��tln".i il lustrated wltb tbousands of ne" pictures made es­pecially for tbls work. 

Tbe above Illustration Is an exact reprodnctlon of the four magnificent volumes of TIIE I EYCYCLOPA<mC DICTIONARY. 'l'bey are bound In rlcb silk clotb. witb gilt back stamp. 
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GEORGE T. WERTS. Governor State of New Jersey. Attorney. Leavenwortb. Kan. 
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Pamphlet of 80 specimen pages free on receipt of 6 cents to pay postage, ar"(PleCl8e mention thiB vaper.) 

I AC E NTS WANTE D I SYNDIOATE PUBLISHING OOMPANY, 
237 So. Eighth St. ,  Philadelphia, Pa, 

W See article in " Scientific American " of August 9, 1895, page 740 

The Robinson Patent  Cirinding Mill 
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THE TIN PLATE INDUSTRY IN THE 
Uolted States.-An Interestinll puper. showlnll the ex­
tnlordlnary development of the tin pla� Indu.�ry 10 !hls country. aod ttie serious competition mto whICh It 
;s now eoterioll with the British industry. Wltb 18 11/us­trations. Contained in SCIENTIFIC AMEKICAN 8lTPPLE. 
MENT, Nos. 1 0 19. 10�0. 1 02 1 .  1 022 aod 1023. Price 10 cent s eacb. or 50 cents for the serie.. '1'0 be had 
at this office and from all newsdealers. 

DO YOU WANT A LAUNCH ?'-...... -e� 
That you can run 
yourself. 

That Is Clean 
and Safe. 

That requires 
neither Licensed 

Engineer nor 

Pilot. 
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.A.lR.T:J::JI"XO:J:.A.� LIMBS Free Catalog. Gee. R .  FoJle1'. 
Box 2lOO, Rocbeater. N. Y. 

S
OlDER & WINE PRESS 

MACHIN ERY. 
POWER AND HAND PRESSES. 

(Capaat1/. 10 to 1'20 Bb18. tn ten 1Io1W8.) 
Send for �page Catalogo& 

Empire State Pul ley and Press Co • 

:;;.-:;/ FuLTON. OSWEGO Co .. N. Y. 

The $5 ·� 
POCKET KODAK 

EASTlIrtAN :KODAK co., 
�":t�";:=n�ns�::;��et ROCHESTER, N. Y. 
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1 0 0% Profit 
No Humbug. New Fall and Winter Goods. 

Agents wanted in every city and 
town in U. S. Catalogues Free. 

THE BOLOIANO WATER MOTOR CO. 
Box 13. Baltimore. Md. 

.... ' ..... ' .............• ; ................................................ . 

BINDERS� 
With tbe Paragon Binder. SCIENTIFIC 
AMERICAN can be beund; as received 
each week. In book form. Every paper 
In neat order for reference or future 
reading Binder guaranteed. � S'ent. ff"tald, 20 cents each. 
C tli.�c

O
�I'I� BROOKLYN. N. Y. 

t'T"" L From ' to 40,000 Pounds Weight 
� � � ef Opel Hearth. Chester or' Bessemer SteeL 

n-ue to PatUm. So1lnd. Solfd. 

�A�TIH�� GEARING O F  ALL K I NDS. CRANK 
SHAFTS. K N UCKLES FOR 

CAR COUPLERS. 
ero .... Head .. Rockers, PI.'on-Head .. 

etc .• for Locomotlves. Steel CasUngs 0/ 61lWll desenpUon. 
CHESTER STEEL CASTINGS CO. 

Works, Chester. Pa. Office. 409 Library St •• Phil ••• PI. 

1� to 30 II. P. DURABiLITY 
Motor of 1 9th Oentury I��!����� How do these look together, 
Proof.-Bunnlog 9 and 10 years 

wltb less tban a Five Dollar 
bill for repairs. ' ",,,,,"==;::=::Sls TrJ" and lie Convi nced. 

.. CHARTER GAS ENGINE CO. 
P. 0. Boll: 148, Sterllnlr, III.  

Recording Instruments. 
m!'l::'DfmG�':f::'"et�'Wat'l:'��:�, V�t,j 
Thermometers make contlnuons record. 
Da1l ana Night WI1\ pay for tbemselves. 
Every Instrument fnl

�
anteed and 

::::.t
a� �r:l�rI&1art. Send for Cfrcu­

The Bristol Oompany. Waterbnry, Ocmn. 

J E SS O P 'S  S T E'E LTH8\�\RY 
F O R  T O O L S ,  S AW S  E T C 

W� J E S S O P  & S O N S  L �  9 1  J O H N  S T  N E VI  , � n K  
SeIIIl ]I) oeDt 8&amp for IDustrated Catalogue of • • • • • • • 
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