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AMERICAN ASSOCIATION FOR THE ADVANCEMENT 

OF SCIENCE. 

It is now forty-fi ve years since this important as�oci
ation held its first meeting, under the presidency of 
Pl"Ofessor Edward Hitchcock. That was in Ph iladel
phia, wher!' the next meeting also was held. Annual 
meetings have been held ever since, in Boston, New 
Haven, CinCinnati, Albany, Cleveland, Washington, 
Montreal, India napolis, '.roronto, Rochester, New York, 
Brooklyn, and other cities, mostly in the Northern 
States, although it  was originally intended to alternate 
between t h e  North and the South. Olle reason for 
the preference for the cooler latitudes is that it has 
been found necessary to hold the meetings during the 
sumlller vacation in order to accommodate the mem
bers connected with colleges and schools. 

There are now 2, 000 llIelll bel'S enrolled, including 
nearly every emi nent scien tbt i n  America, besides 
many perwns who would claim only to be friends of 
scientific aims and pursuits. The attendance on the 
annual meetings varies from 200 to 1,000 members, 
besides the large n umber of casual visitors attract_ 
ed to the public lectures and social entertainments. 
It is emin ently a popular organization, aiming at 
the .. ad vaneement of science" by i nfiueneing the 
Illinds of  the m ultitude, and seeking to sti mulate 
seientific research far beyond the bounds of its limited 
membership. 

It is now fifteen years since th e A. A. A. S. has met in 
New England, al though its official home is at Salem, 
Mass . , and it was incorporated by a special act of the 
legislature of Massach usetts. It seems appropriate, 
therefore, that this year its anniversary should be h eld 
in the charllling city of Springfield, where it convenes 
frolll August 28 to September 5, with excursions to fol
low a nd with affiliated sodeties meeting both before 
and after. At first the discussions and papers were all 
in general session. But as the work broadened it was 
found necessary to divide  into nine sections, represent· 
ing Mathematics and Astronomy, Physics, Chemistry, 
Mechanical Science and Engineering', Geology and 
Geography, Zoology, Botany, Anthropology, and Eco
nomic Science and Statistics. Even this subdi vision 
was found to be insufficient, and the affiliated societies 
referred to were formed, namely, the Geological So
ciety of America; the Society for Promotion of Agri
culture ; the Entomological Society ; t h e  Society of En
gineers: the  American Chemical Society; the Ameri
ca n Porestry Association ; the Associ ation of State 
'Veather Service, and the Botanical and other clubs, 
all of which usually meet d uring the association week. 

Yet daily general meetings are held, for the election 
of officers. hearing of reports, and transaction of gene· 
ral business. Two or more free evening lectures are 
also given complimentary to the citizens of the  locali
ty, and t h ere is  free adlllission t o  the public addresses 
made by the president and the vice presidents. 

The citizens of Springfield have made ample prepa
rations for welcoming th e l arge body of scientific guests 
who are expected this week, and many plans have been 
laid for their entertainment. The general sessions 
are held in the Y. M. C. A. building; the presidential ad
dress will be given in the  Court Square Theater ; and 
the general reception will be in the City Hall. The 
h otel h eadquarters are at the  Worthy Hotel. Vari
ous neighboring cities have extended invitations and 
arranged for excursions enabling the guests to visit 
many points of scenic, historic, or scientific interest. 

. ,., . 
THE LESSONS OF THE BATTLE OF THE YALU. 

The current number of the Century contains a 
graphic account of this battle. written by an eye
witness and active participant, Philo N. McGiffen, 
wh o was in command of the battle ship Chen Yuen 
on that memorable occasion. He di�claims all iuten
tion of giving a technical account of the action, and 
wishes his readers to regard the description as a series 
of vivid impressions, received in the midst of five 
hours of the most terrific artillery d uel the world had 
ever seen. Whatever may have been the writer's in
tention, he has certai nly given us  a series of war pic
tures that are not merely fraught with tra gic interest 
to the lay reader, but are abo full of valuable lessons 
for the future guidance of the profeEsional naval de
signer. 

For the past forty years, or ever siuce armor was 
first placed upon a warship's sides. the science of war
ship design bas been almost, pntirely theoretical. The 
nations of the earth h ave poured their wealth l ike 
water into the naval treas ury, and the naval boards 
have spent it faster than it came to hand. Huge 
na\'ies have been created on purely theoretical line�, 
and j ust how far th ese theories were correct and j ust 
what was the relative value of the many and diverRi
fied types of ships, guns and armor, no one, not even 
the experts, could tell. 

It is true there h ad been a naval fight at Lissa, in  
which the ram, that classic weapon of  Greece and 
Rom e, had dE'II1onstrated its deadly power ; it is true 
that the Chile-Peru war has prod uced one m emorable 
sea fight in which guu contended with armor; and 
again. in the sinking of the Blanco Encalada, the 
torpedo, under modifying circumstances, showed that 

[AUGUST 31, 1895. 
theory had proceeded along the right lines and had 
prod uced a weapon of appalling destructive power ; 
but yet, taken for all i n  all, the experience gained had 
been very meager, i n  comparison to the thousand and 
one q uestions that were awaiting solution. 

This solution was expected to come in the breaking 
out of the long-expected European war. To the sur
prise of every one, it was in th e East, and not in the 
West, that the test was made. It was the semi
civilized races of the East that taught the Western 
nations the true value of their modern guns, ships and 
armor. 

It has been contendE'd that the test is not con clu
sive ; that on the part of one, at IE'ast, of the com
batants there wal" too Illuch cowardice, inesolution 
and general incompetency, to rpnder the  results of 
much technical val ue. But we think that any one 
who reads this account by an eye· witness of the cool, 
dogged bravery of the Ch inese gunners abo,'e deck 
and the Chinese engineers below deck; the on e deci
mated by a m u rderous tempellt of q uick-fire shell ,  and 
the other slowly roasted ill an E'ngine room tem pera
ture of 2000 (see description), we think t hat any reader 
m ust admit that the two Chinese ironclads were fought 
for all there was in them, and that the results of the 
fight furnish us with reliable data for futnre designs. 

The chief interest of the battle centers in the two 
Chinese ironclads and the principal sq uadron of the 
Japanese. They fought out the fight all to them
selves; the flying squadron of the Japanese, consist
ing of the lighter and swi fter cruisers, directing thei r 
attention to the lighter armed Chinese sh i ps. It was 
just such a t est as the naval world had been looking 
for-swift, unarmored or lightly armored ships against 
slower b ut heavily armored battle ships. '.rhe foul' 
ships constitnting the principal squadron were armed 
with olle 1275 inch gun placed forward, amidships, in an 
armored barbette, and a secondary battery of lighter 
quick-fire guns. This 127i! inch gun is, in SOIlIC respects, 
the most formidable gun afloat. Built by Canet, i n  
France, it  h a s  extreme length, great velocity, a n d  has 
a t heoretical penetration at the muzzle of 50 inches of 
iron 1 Theoretically, the shot from this gun should 
have ripped the Chinese ships from end to end. and 
have pierced their 10 inch and 14 inch armor like so 
m uch cardboard. What are the facts? Says Com
mander McGiffen : "We were struck both on the 14 
inch belt and 10 inch conning tower by the 1275 inch 
shells," but "no shot penetrated more than four 
inches." So that, if this be true (and the authority, 
surely, places it beyond question), the comparatively 
light and sOlllewhat out of date armor of the Cbell 
Y uen h ad about 70 per cent of resisti ng' power to spare 
against the most powerful penetration of modern 
ord nance! 

This proves to us  what the writer has long believed, 
viz. , that penetration as shown at the proving 
grounds will always be vastly in excess of the actual 
penetration in time of bat tle. The test shot is al ways 
tired normal to the plate, b ut in a ction not one shot 
in one h u ndred will strike normal to the plates on the 
curved, obliq ue, or spherical armored portions of a 

battle ship. 'Vith every degree of deviation from the 
normal at the point of impact, the shot has to travel 
that much further to pass in a diagonal line through 
the plate; and there is an extreme angle at which it 
will refuse to "bite" at all, and will glance away, in
flicting comparatively little damage. Unquestionably 
this is what h appened in the majority of cases where 
the shots struck the armored portions of the Ch Inese 
shi ps. 

Another lesson of tbe fight is that a heavily armored 
barbette, placed high above the water line, and rest
ing upon a light unarmored s ubstructure, is a m is
take. The opponents of this system of construction, 
which is to be found in the Admiral class of Great 
Britain's navy, and in the turrets of the 8 inch guns 
in Oil!' own battle shi ps Indiana and Oregon, have 
claimed that a well-directed sh ell, placed beneath th e 
floor of these barbettes, would wreck the whole gun 
and mountings, and disable the gunners. This is 
precisely what happened when the Chinese Chen 
Yuen, by a well-d irected shot at 1, 700 meters from her 
12 inch gun, killed 49 and wounded 50 men 011 the 
Japanese Matsushima, and totally disabled h er 127i! 
inch gun, which was 1ll0untE'd as above described. 

Though the heavy guns fell so far below th eir th eo
retical effecti veness, the larger class of q uick-fire guns, 
the 4 '7inch and 6 inch, proved to be fu lly as terrible i n  
their destructive effect a s  was anticipated. A t  dis
tances varying from 1.000 to 3, 000 m eters they poured 
in a perfect tempest of armor-pierci ng shells, against 
which the light 1 inch and 2 inch shields  of the Chinese 
were worse than uselE'ss. It seems that these ligh t 
shields are a positive source of danger to the gun 
crews they are suppoSE'd to protect. '1'00 weak to keE'p 
out the quick-fire shel l s, they are yet stout enough to 
give the percussion necessary to explode the shells 
that pass through them. These shields thus becamt', 
in the words of Commander McGiffen, "veritable m an
traps." They si m ply inclosed the flying fragments of 
the bursting shells, and concelltrated th eir destructive 
effect. So fully alive to this danger were the Chinese 
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claimi ng that they would only serve to intercept and and IOycling Gazette, the 'Vheel and Cycling Trade No error is apparently more rooted in the human 
explode shells which other wise would pass harm· Review, and the American Wheelman and Cycle mind than that wh ich attributes to snakes a peculiar 
lesslyoverhead. These shields were designed to keep Trade Gazette. The Wheeling American is published power called "fascination," which they are believed 
out the smaller machi ne gun shot; but as the fight at Nunda, N. Y. In Philadelph ia are published to be capable of voluntarily exercising. By this po wer 
was carried ont at long range, "the value of shot American Cycling and th e Cyele Guide. The Bi- they are said to be able so to paralyze theil' victims 
8111al ler than 3 lb." was .; q uestionable " at least under I cycling 'Vorld is publish ed in Bo�ton, and the Ameri- that they are rendered utterly incapable of movement, 
sueh conditions. The value of superior speed was ean Cycle in Hartford, Conn.  The Wheelmen'H Ga- and wait for the attack of a snake, or even go forward 
elearly established. The Japanese ships, with their zette is published in Indianapolis, Ind. The Michi- to meet it, in fear and trembling, but without any 
17�1l knots speed, simply played with their slower an- igan Cycie at Grand Ra pids, Michigan. The'Vestern pOWf!r of retaliation. Now any one who watehes the 
tagonists, and appeared to have followed out their 8portsman a nd Bicycle Reporter, Kansas City, Loose behavior of small animals placed alive as food in the 
own plan of tactics at will. They cam e  down diagon- Spokes is published at Moorestown. N. J. Tllf' Pueu- cages in which snakes are kept in eaptivity, in the  
ally on the Cbinese fleet, in l ine  ahead, at  12  knots matic is  published at  Milwaukee, 'Vis. , and the L.  A. bope of  seei ng this marvelous power in  operation, will 
speed; the forward half circling round the right  flank 'V. Pointer at Oshkosh. Farther 'Vest we have the be grievously disappointed; chickens, rats, guinea 
of the Chinese line and returning along their rear. Cycling and Spori3man, which is published at Dallas, pigs, rabbits, all move about with an utter absence of 
Thus they had the long-drawn-out Chinese line of Tex" the C ycling 'Vest, Denver, Col., and the North- fear of the snakes. It may be said that all these are 
battle between t wo fires. Their formation was soon west Sportsman and Cyclist, Portland, Ore. In Canada more or less domesticated animals, an d h ave no h ere
broken; and the two Chinese ironelads, like lions at there is the Canadian 'Wheelman, pu blished at Simcoe, ditary dread of their natural en emy ; but wild rats, 
bay, were the center round which the Japanese prin- Ont., and Cycling, wh ich is published at Toronto, placed in the cage of their particular pursuer, the rat 
cipal squadron circled, sweeping them with a murder- Canada. The Wheel wolllan, whieh is conduded by snake of India (Zamenis mucosus), exhibit an absence 
ous  fire at long range. Mary Sargent Hopkins, is published at Boston, Mass . ,  of fear. 

8uperior speed is to the modern warship what the and is oIle of the latest additions to cycling periodical How, then, is it possible to account for the existence 
weather gage was to the frigate in the days of sail- literature. It is a very handsomely gotten up month ly. of the belief in the possession by snakes of the so·called 
d"iven ships-it gives the power of aecepting or re- Belgium wheelmen are not only taxed, but t hey power of fascination? It may have arisen from several 
fusing battle. The faster ship can choose her position, must at all titlles carry with thetll their tax receipt, so causes. An observer may cOllle on the scene and find 
and place herself at what range she pleases. The Jap- that they may be able to show the same to any inquir- I a number of birds Illobbing a snake j ust as they will 
anese shi ps fought at  long range, and th us neutralized ing official. mob an owl or kite. The dashes of the birds toward 
the superior advantage afforded by the heavy armor A new tire has been invented, called the ball-bear- the snake and their fluttering round it may easily be 
of the enemy as compared with their own lighter pro· iug bicycle tire. The objection to the ordinary tube put down to the effeet of the snake's glance, while 
tection. tires is that a pun ctare in one place dest"oys the use- they are, in reality, merely the attempts of the birds 

It was also clearly shown i n  this engagement that fulness of the whole tire nntil the puncture is re- to drive off the intl'Uder. A mother bird whose young 
the use of wood, or any combustible m aterial,  in the paired. The new tire eonsists of a closed l'ubber tu be, are attacked will almost certainly behave in this way, 
construction of a fightiug' ship, should be kept dow n  filled with hollow elastic bal ls  of the same diameter as and may herself fall a victim, not to the power of fas
to the lo west possible limit. 'rime and again the the internal diameter of the tube. These balls are cination in the snake, but to the force of her maternal 
Chinese ships were set on fire by the qui{'k-fire shells vulcanized and inserted in the tube during the feelings. Then again it has been noticed that a hen 
that came aboard ; and the crews had to leave their process of manufacture. Tbe tube may fir�t be vul- placed in a snake's cage w ill often go toward it  and 
guns and fight the flallles  that broke out conti nual ly  canized, however, and the balls inserted through make a determined peck at the snake's tongue. Dr. 
from the wooden partitions and deck houses. Decks, an opening which is afterward closed. It is Stradling has also seen a frog doing the saIlle thing. 
cabins and passageways will in future be built of light said that additional elasticity and rigidity is Were this seen to occur in a wild bird, it might easily 
platin g-or at least sueh parts of them as lie above the imparted to the tire by the insertion of these hermeti· be put down to faseination. With regard to snakes 
water line. In the meeting� of the Naval Institute cal ly  sealed elastic balls, and, as each ball is an that kil l their prey by the injection of poison, it is even 
of Great Britain it has often been u rged that the first independent cushion, it would req uire puncture of sev· more easy to account for the appearance of the power, 
naval battle would show that the fight would be won eral balls to make the tire useless. Another curious for they bite once and once only. The poison does not 
by destroying the crew and not the ship. The event pneumatic ball tire has been patented in England, kill at once; the victim flutters on to a branch, it may 
has proved the surmise to be nearly correct. Much substituting for the continuous tubular tire a series of be, or runs a short distance and stops, the snake 
of the so-called gun protection was no protection at rubber balls, set i n  cups at the outer end of the spokes; watches it, the poison does its deadly work, and the 
all ; and gnn positions were rendel'ed untenable b y  the the balls are so arranged that they may be simultane- bird falls. Any one who cOllies up not h aving seen the 
fearful hai l  of fifty pound and ninety pound q uick-fire ously inflated. Several advantages are claimed for attack might i n  this way be readily deceived into im
shells that swept them. Much of the weight that is this device, one of them being that no serious iI!con- agining that it was the glanee of the snake and not the 
now devoted to guns might with advantage be de- venienee will follow the puncturing of one or two of poison that cansed the victim to fall. It may be then 
voted to the encirding of fewer guns with heavy six- the balls. It is also claimed that there is a great the approach of an insectivorous bird or mammal who, 
ineh shields and casement�. Five guns with effective saving of ground cohesion, and this will increase the taking the movements of the make's tongue for those 
protection are better than ten with none, or next to ease and speed of propulsion. of a worm or insect, hopes to secure a meal. It may be 
non e. • '.' • the mobbing of the snake by the companions of a vic-

There was one cause of fatalities on the Chinese A t l a n t a  Exposition Notes. tim t.hat h as been seized, or of a mother whose nest 
sh i ps that was certainly unexpected and unprovided The electric fountain will compare with t.hat of the has been robbtld ; it may be simply the effect of poison 
for. It appears that the con ning tower was situated C h icago Exposition. The water will rise 180 feet and already injected before the observer has come upon 
high up and between the barbettes. Many of the will flow at the rate of 150, 000 gallons a minute. the scene, or i t  may be simple curiosity. 
shot that rebounded from this tower fel l into the bar- The forestry exhibit promi ses to be the most com- These explanations should suffice to satisfy all those 
bettes; and more of the crew were disabled in this way plete and instrueti\'e ever m ade by the government, whose minds are not 1>0 filled with the love of mys
than by the direct fire of the enemy. exceeding in excellence, though not in size, the exhibit tery as to make them prefer to believe in the pos-

In conclusion, sum ming u p, we may say that the at Chicago in 1893. The wide range in the use of wood session of this power, simply because it is mysteri-
m odifications to be looked for in future designs are: in all phases of h uman life will be shown. Large OUS, and, therefore, to refuse a common sense ex pla-

1. -A more exten ded use of stout side armor, with panels are already hung on the pil lars of the building, nation. 
a ten dency to carry water line armor completely fore each representing one particular line of use ; as, for In ninety-nine cases out of a h undred one or other 
and aft ; as in the French and Russian ships. instance, wood in the kitchen, wood in the laundry, in of the above causes has been at work. What, then, 

2.-In the case of armored barbettes or turrets, the sports, in the garden, in tools, etc. of the h undredth case, and what about the fasdna-
extenliing of th e armor down to a connection with the The lumber exhibit will be �o eomplete that any one tion exercised on man, cases of which have undoubt
water line belt; so that the protection from axis of may trace the gro wth of the t.ree through various Iy been recorded? The explanation lies in the prob-
gnn down w water line may be complete. stages, learn its adaptability to various eomlllercial ability that it i s  a ease of hypnotism ;  it may be Raid, 

3.-Fe wer guns with heavier shields. uses, its value, d urability, comparative worth for however, 'this is giving up the whole argument and 
4.-The elimination of all wood or com bustible mate- <'pecial uses, etc. admitting that a snake can fascinate, only it is call-

rial from the construction. • '.' • ing the power by another naUle and saying that it can 
5.-As far as compatible with the ab ove desiderata, RelDarkablc Railway Specd in Great Britai n .  hypnotize. But this is not so. The snake does not 

an increase in the speed. J. B. W. LONDON, August 23,-The London and North west- h y pnotize, the person is sel f-mesmerized ; the action is 
• ' .. • ern Railway Company's new fast train between Lon- purely subjective. Every one knows the school boy 

Cycle Notes. don and Aberdeen, whieh left London at 8 o'clock p. trick of h oldi ng a cock with its beak pressed against a 
While t.he American manufacturers contemplate in· m. , August 22, arrived at Aberdeen at 4:32 o'clock a. m. ,  table and drawing a chalk line from the tip of the 

creasing the size of l:Jicyele tires on the '96 models, the Angnst 23. Part of the journey of 540 miles was cover- beak along the table. The bird will remain in the po
Eugl ish firms intend to ad opt the reverse style. An ed at the rate of seventy-five miles an hour. sition it has been placed in, though perfectly free to 
English man ufaeturer in speaking of the t ire question 'l'his eclipses anything before recorded. To make move. Now the snake no more exercises the power 
says: "If anything, we shall reduce the size of our this time, the average speed maintained must h ave voluntarily than does the chalk line; position and tac
tires, and with very good reason, I think. On theory been 63'47 miles an hour, inel uding all stops. tile i mpression here produce h ypnotism, and visual 
the larger sized tires ought to be more comfortable, No American railroad can sho w  anything like this impression can produce it likewise. It is an error to 
but in practice I do not think they will generally be for long runs, although on short runs better time has suppose will power has anything to do with the effect. 
found so. Large tires lIIean addec. weight, and that, been made. The matter has been taken up scientifically by the 
too, j ust where it will detract most frum speed. For On the New York Central the best time has been medical profession, especially in Franee, and it has 
general road work during the past season we h a ve 436Y2 miles in 439Y2 minntes, including stops. been found that the hypnotic state of sleep or trance, 
used 1%: ineh tires mostly. and for light wheels 1% • , • , • or whatever it may be termed, can be produced by 
inch. The indications are that n ext season will see St. Louis' Speed Tellt. looking fixedly at the operator or at a eoin or at the 
1% ineh tires used very freely and 1Y2 inch used for The speed made by the St. LOllis, August 20, on her : tip of one's own nose; it is not necessary to go into the 
the light wheels." official speed trial in the English Chan nel for ac- q uestion of h o w  the result is brought about, but there 

In a Wisconsin village a funeral procession was very ceptance as an auxiliary cruiser in the United States is a physiological expl anation. What h appens then 
largely made up of men and women on bicycles, the de- navy resulted in h er showing a sustained speed of 22'3 in the h undredth case is that the man or the animal 
ceased having been a member of the bicyele club. knots per hour. may be self-hypnotized by gazing fixedly at the snake, 

The two advantages claimed for tandem bicyeles are When she went into the dock at Southampton, prior the subject, being thus thrown into a sort of a trance, 
th(l absence of vibration when riding over a rough to this trial, it was fonnd that the bottolll was in a making no attempt to move out of danger, unle�s 
road and the ease with whieh two riders can propel the very foul condition, being covered with grass a foot roused by some exterior influence. 
machine against a head wind. long. The St. Louis by her present performance wins  We may conclude, then, that the attribution to 

The various trade papers devoted to cycling a mail·carrying contraet for ten years, at the rate of snakes of the power of fascination is due to faulty ob
h ave a total cireulation of over 100.000. Among the m  $4 per mile of a weekly service between New York and I servation and the drawing of conclusions from incor· 
are the following: Bearings, Cyeling Life, the L. A. Southampton. The contract to take effect October 12. Tect premises.-Science-Gossip. 
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A N  IMPROVED BICYCLE BRAKE. 

The brake shown in the engraving, which has been 
patented by Richard T. Addy, of Wallingford, 

Conn. ,  is designed w h en applied to efficiently brake 
the wheel without inj uring or materially wearing the 
pneumatic tire. Fig. 1 is an enlarged vie w of the 
brake, whose position on the bicycle frame is shown 
in Fig. 2, the brake lever being fulcrumed in a clip on 
the u pright bar and connected by a rod with a bell 
crank lever, frOill w h ich a link extends to a handle 
lever on the h andle bar. At the lo wer end of the 
brake l ever is a casing in which is journaled a roller of 
rubber or other elastic material adapted to engage an 

� , itutifi, �lUtti,au. 
warmly commended by doctors and surgeons who have 
tested it in practice. Mr. Wheeler issues an illustrated 
catalogue which is sent on application. 

The Battleship Texas in COID lDisslon. 

The United States battleship Texas, which we illus· 
trated in our issu e  of January 19, 1895, was put into 
commission at the Norfolk Navy Yard at Portsmouth, 
Virginia, on August 15, 1895, in the presence of 500 
visitors. On board was Rear Admiral George Bro wn 
and a number of other navy officer" and prominent 
citizens. 

i 

T h e  Texas was launched on June 28, 1892. The orig
inal plans were made by English designers, but these 
have since been considerably altered. The Texas is a 
twin screw, steel armored vessel of 6, 335 tons normal 
displacement. She is driven by two sets of triple expan
sion engines capable of developing 5, 800 horse power 
with natural draught and 8, 600 horse power with 
forced draught. 'rhe vessel is 290 feet in length and 64 
feet 1 inch wide. It has a mean draught of 22 feet 6 
inches and will carry about 950 tons of coal. The main 
armament consists of t wo 12 inch breech-load ing guns, 
each weighing 46�" tons, mounted in t wo turrets, 
one on either side of the forward deck. A secondary 
battery consists of fou r 6 pounder and four 3 pounder 
rapid-firing guns, with four 47 mm. Hotchkiss guns. 
All of these are mounted on the gun deck, with a 1� 
inch plating to protect them. There are besides two 
Gatling guns and two 37 mm. Hotch kiss guns mounted 
on the bridge. The military tops and the flying b ridge 
are provided with similar eqnipments. 

\ 
I 
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ADDY'S BICYCLE BRAKE, 

adjacent brake roller journaled in a frame fulcrumed 
j ust above both rollers on the brake lever. The brake 
rol l er is held normally out of contact w ith the wheel 
by a spring connecting the lower end of the lever with 
the brake roller frame, and the brake lever is nor
mally h eld in withdrawn position by a s pring connect
ing its lower end with a clip on the connecting bar. 
Ey moving the handle l ever, however. the rollers are 
brought into frictional contact with each other, and 
the b rake roller is made to bear against the tire with 
a force proportioned to the pressure exerted on the 
hand le lever, thus effectively braking the wheel, al
though the rotary motion of the rollers prevents 
especial wear of the tire. 

. � . . . 
THE GORHAM ADJUSTABLE BED. 

A bed for in valids, so constructed as to permit of a 
great variety of adj ustments, is shown in the accom
panying illustration. It is manufactured by Fred F. 
'Wheeler, No. 30 Beaver Street, A lbany, N. Y. By 
means of a simple and easily operated mechanism, 
the patient may be given any desired position, and the 
bed line never be broken, w hereby a fractured l imb or 
dilieased joint may remain i mmobilized and in line, 
whatever t h e  position of t he bed. The principal vie w 
represents long adjustable elevating bars, connected 
by webbing strips in place as when the bed is to be 
used for patients who are entirely helpless and who 
wil l  need to be l ifted frequently. The con struction is  
such that the webbing may b e  released to allow it to 
l ie slack upon the m attress, the strips being tighten ed 
to l ift  the pat ien t . To elevate the patient on the web
bing strips, a skeleton horse, such as stands at the 
head of the bed, i s  used. In the other view the bed is 
shown in inclined position and with t h e  elevating bars 
removed, dotted lines indicating the position of a re-

The turrets are armored with 12 inches of steel and 
their bases are inclosed by a diagonal redoubt armored 
'Yith 12 inch steel plates, which will also serve to pro· 
tect the hydraulic machinery nsed for operating the 
guns and the smoke pipe casings . The boilers and 
engines are protected by a belt. of armor 12 inches 
thick, extending 2 feet above the designed water line 
and 4Yz feet below it, having a length of  116 feet. 
There is a protective deck b uilt of 12 inch steel above 
the armor belt. The hull of the Texas is bui lt  on 
th e  cellular system and is constructed throughout of 
steel. A double bottom extends under the engines, 
boilers, and magazines, and is divided into numerous 
watertight compartments by longitu dinal and trans
verse partitions. There are in all 129 of these compart· 
ments, and all are connected to steam and hand 
pumps by an extensive drainage system. 

'£he boilers and engines are in watertight compart
ments. 

The ship is lighted throughout with electricity . 
The machinery for the Texas has been built by the 

Richmond Locomotive and Machine Works, of Rich
mond, Va. 

4 « . ' .  
AlulDlna frOID Clay. 

The following process is stated to yield excellent re
sults. The clay is thoroughly incorporated with a 
mixture, in equal parts, of ammonia and potassium 
su lphates, in such proportion that three molecules of 
am moni um sulphate may be present to every molecule 
of alumina. The mixture is made i n to hollow bricks, 
which are then heated in an oven to 270'-280' C. 
At this temperature gaseous ammonia is given off, and 
acid ammonium s ulphate produced , which immed i
ately reacts with the potash salt present, acid potas
sinm sulphate being formed. The latter, at the abo ve 
temperature, combines with the alumina of the clay 
to form alum. The alum is finally extracted from the 

bricks by means of 
water, and freed from 
iron by recrystal liza
tion. The insoluble sili
ca remaining behind 
may be employed i n  
cements. Granular alu
mina is prepared as fol
lows : The powdered 
alum is spread out in a 
thin layer on shelves 
arranged in a vertical 
tower, w h ich is travers
ed by th e warm, moist, 
ammoniacal fumes de
rived from the brick 
oven above mentioned. 
Under these conditions 
the al um is transformed 

THE GORHAM ADJUSTABLE BED. in situ into alumina-
retain ing t h e  form of 

movable seat. and foot r�s� for supporting a patient I the original powder-and potassiu m  and ammonium 
comfortabl y III s uch pOSItIOn, and fol dable supports sulphates. The latter may be subsequentl y removed 
for a table to be hel d in front of a patient. To give by wash ing, and used over again. The alumina thus 
the bed any desired i nclination,  it is simply necessary obtained is absolutely free from silica, and is readily 
to t urn a h and wheel at th e  side, which operates a convertible into sulphate, etc . -J. Heibli ng, Comp tes 
right and left hand screw that mo ves the arms that Rend. 
elevate or lower the bed. Both the seat and foot rest • , . ,  • 
are conveniently adj ustable as may best contribute to A GERMAN artisan's breakfast consists of coffee and 
the comfort of the patient. This bed is designed to bread ; his dinner of soup made of water, slices of 
obviate bed sores and bed tire, is built to last a bread, slices of onion, and a little butter, meat once or 
lifetime, and can be manipulated by a ch ild to move t wice a week ; h is supper, soup, cheese, potatoes and 
the heaviest and most helpless patient. It has been bread, with sausage and beer. 

rAUGUST 3 1 ,  1 895. 
A SUBSOIL ATTACHMENT FOR PLOWS. 

The illustration represents an attachment applicable 
to any sty le of plow, an d which will not be in th e way 
of plowmen, the subsoilers being adj ustable ver tically 
and laterally as req uired. The i mprovement has been 
patented by Theodore Woodard, of Garland, Kansas. 
A forward subsoiler is adapted to track the ordinary 
share, and two rear subsoilers each have a vertical 
apertured shank, t h e  shanks being connected by cross 
bars, one of which carries a bifurcated beam whose 
forward end is connected w ith a ><taple on the stock of 
the main plow. Extending u p w ardly bet w een the 
members of the beam is the apertured shank of the 

WOODARD'S SUBSOIL PLOW. 

forward subsoi ler, which is vertical ly adjustable, and 
is adjustabl y connected with the rear subsoilers by a 
link. The cross bars connecting the rear subsoilers are 
of sufficient length to permit the plows to be adj usted 
laterally. The entire attach ment is raised and lo w 
ered by a lever fulcrumed on the rear of the plo w beam 
and adj ustably attached to the standard of the for
ward plow, the lever extending rear ward between the 
handles and having a thumb latch engaging a rack on 
one of the handles. 

• « • • •  
AN IMPROVED LUBRICATOR. 

A device to nniformly and forcibly feed the desired 
amount of lubricant to an object to be III bricated is re
presented in the accompanying illustration and has 
been patented by Charies P. Hogue and Joseph W. 

Smith, of Portland,  Oregon (Box 2090, Station A). In 
the lubricant-containing vessel is a stationary piston on 
the upper end of a hollow stem from whose base 
pi ece extends a feed pipe to carry the lu bricant to 
the object to be lubricated. On the under side of the 
bottom of the lubricant reservoir are half n uts, spring 
pressed to hold their threads in contact with a threaded 
portion of the hollow stem, and in the bottom of the 
reservoir are segmental slots  engaged by pins extend
ing up from a worm wheel, so that when the worm 
wheel is rotated the pins carry the vessel around, and 
it  is moved downward on the threaded portion of t h e  
stem, forcing out t h e  lubricant. The worm wheel ro
tates loosely on the lower part of the stem, and is i n  
mesh with a worm o n  a transverse shaft carrying a 
series of graduated worm wheels on a com mon 
hub sliding on the shaft, which has a keyway engaged 
by a set screw. Either of the grad uated worm wheels 
may thus be made to engage a worm on a shaft at 
whose other end is a worm in llIesh with a worm on a 

HOGUE AND SMITH'S LUBRICATOR. 

line shaft, and the rotation of the latter act uates the 
different worms to turn the l ubricant reservoir and 
force the lubricant through the h ollow stem to the 
feed pipe and thence to the bearings to be l u b ricated , 
the feed ceasing when the line shaft stops. The hal f 
nuts enga ging the hollow stem on the under side of 
the lubricant reservoir have handles, by which the 
operator may open the nnts and slide the vessel d own 
by hand , to feed a large amonnt of lubricant at one 
ti me, and when the vessel is emptied the h alf n uts are 
similarly opened and the vessel raised to be refilled 
through its filling cap at the top. 

© 1895 SCIENTIFIC AMERICAN, INC.



AUGUST 3 1 ,  1 895.] 
THE PROPOSED ATLANTIC COASTWISE AND CAPE 

COD CANALS. 

When the h istory of civil engineering in this nine
teenth century comes to be written, it  is certain that 
the closi n g  ten years will be called the decade of canal 
building. The Oorinth Oanal, in Eastern Europe ; the 
Manchester Oanal, in England ; and the Kiel Oanal, 
in Germany, are b ut j ust completed ; and, in the 
Western Hemi sphere, we have the great Nicaraguan 
Oanal fully surveyed and large initial works in pro
gress. Fol l o w i n g  close upon this we h ave now before 
us in the U nited States a proposal for the con struction 
of two im portant i nland waterways near the Atlantic 
seaboard ; one of eight m iles 
length,  near Oape Ood ; t h e  
other, and larger scheme, in
volvi n g  the construct ion of 31 '4 
miles of canal proper, and the 
deepening of 39 miles of naviga
ble waterway between Phila
d elphia and New York. 

It is proposed to utilize the 
Delaware River as far as Bor
d ento wn, dredgi n g  the channel 
to a depth of 28 feet. At this 
point the canal commences with 
a series of three locks, h aving a 
lift of 20 feet each, and giving a 
total rise of 60 feet. 

'rhe canal will be level at this 
e l e vation for its total length of 
31 '4 miles. It follows a natUJ;al 
topographical depression that 
runs across this part of N e w  
Jersey, a t  an average elevation 
of 60 to 100 feet above mean sea 
level. Th ere will be another 
series of three locks. with a total fall of 60 feet, into the 
Raritan Ri ver, near Sayreville. Here again dredging 
will be n ecessary to secure a 28-foot channel up to 
the New York docks. 

The preli minary borings are decidedly favorable to 
the cost of the u ndertaking. Between Delaware and 
Princeton, sand, gravel and clay are indicated, and 
beyon d the latter point there i s  found onl y a com para
tively small amount of red shales or sandstone. Upon 
these borin gs and surveys an estimate has been 
made of $14, 574, 100 for a 20-foot, and $24. 124, 700 for a 
28-foot canal. 

In consideration of the present cheapness of labor 
and m aterials, and t h e  fact that a 15 per cent item for 
contingencies is included, this estimate would seem to 
be conservative ; t h o ugh it should be borne in mind 
th at recent canals h ave cost from 30 to 50 per cent in 
excess of the prelim inary estimate. 

The commercial ad vantages are claimed to be : 
1. A savi ng of 24 hours in the round tri p to New 

York over the coast wise route. 
2. The dimin i shed risk in tran sportation. 
3. The fact that a cheaper class of vessel can be used 

for this  i nl and navigation. 
4 Th ere is a large coastwise trading done in barges 

in tow of separate tugs. An inland route would na
t urally att.ract a large portion of this somewhat risky 
sy stem of deep water transportation. It is  estimated 
that some 3,000 . 000 of tonnage that is at present 
towed in barges w o u ld seek this canal. 

Not the least value of t h e  scheme would lie in its 
strateg i c  importance in time of war. Taken in con
n ecti o n  with the Oape Ood Oanal, it  would shorten 
the distance between Philadelphia and Boston by 
some 450 miles, or about a day and a h aIrs steaming 

.,. 

I .. 

.... 

for an average warship of to·day. In view of the 
scarcity of our warsh ips in comparison to the extent 
of o u r  coast line. such a reduction of distance would 
be of the highest strategic value. 

The above facts in fuller d etail are embodied in the 
report of the Oanal Oommission of Philadelphia to the 
Select and Oommon Oouncils of the cit,y. The com
mission is thoroughly representative and embodies the 
most notable names in the locality, with N. H. Hut
ton as consulting engineer and Lewis M. Haupt as 
engineer in charge of surveys. 

T h l'l  Cape Ood Oanal is less costly and of less m agni
tude, but scarcely of less i mportance than the above. 

J c itut if i c �tUtticau. 
It is proposed to cut through Oape Ood peninsula 
entering at the mouth of Bass River and terminat: 

ing in Barnstable Bay. The scheme would utilize the 
existing waterway known as Bass Ri ver, which h as an 
average L. W. depth of  6 to 7 feet. T h is will  necessi
tate 16 feet. of dredging to secure the desired 23 feet 
d epth of canal. The survey follows the river for 5%, 
miles, and then shows a cut through easy material for 
2%, miles to tidewater in Barnstable Bay. Th ere will 
be training walls at each outlet. The canal will be 
tidal ; the 40 minutes difference in H. T. at each end 
creat.ing a flow thltt will exert a beneficial sco uring ac
tion on tbe channel. 

THE ATLANTIC COASTWISE CANAL. 

Th e cutting of the canal will shorten the journey 
froUl New York and the South to Boston by 184 miles, 
an d it will enable shipping to avoid the dangerous 
sh oals of Nantucket and the notoriously stormy 
weather off Oape Ood . 

It is estimated that 50, 000 vessels, averagi ng 500 tons 
each, go round the cape yearly. On the reasonable 
supposition that 60 per cent of this traffic wo uld use 
the canal, there will be carried through the latter dur-

C«pe Cod Canal, 23 1'1-_ 

A T L A N T I C C O A S T W I S E C A N A L  
� R0 5 S  SR'CTIOHLT"ROUCO" 28 1'001' CA N"'", 

ing the year over 1 2, 000, 000 ton s. By charging less 
than one-h alf the present estimated cost of 25c. to 40c. 
per ton round t h e  cape, or bay only 10c. per ton, a rev
enue of $1, 200, 000 would be assured. 

A strong and representative company, bearing the 
name of the Massach u setts Oanal Oompany, has been 
formed for the prosecution of this work, with an 
authorized capital of $7, 500, 000 in shares and an equal 

.. 

THE ATLANTIC COAST WISE CANAL. 

amount in bonds. The details of the scheme are set 
forth in a voluminous report, which is  enriched wit h 
several excellent half· tone prints showi ng the suitable 
topography of the route surveyed and adopted for the 
canal. 

That these two schemes will prove financially profit

able seems certain, for the reason that they merely 
present a swifter, safer and cheaper water route for an 
enormous water-borne traffic which already exists. 

. I .  I • 
JAPANESE workmen wear, both on their caps and on 

their backs, an inscription stating th eir business and 
the name of their employer. 

133 
L abo r's 'J'rl nml)It ... 

T h e  Ston e Trade News makes m e ntion of what are 
considered as the ten most remarkable works of h u man 
labor : 

1. The Pyramids of Egypt, the largest of which, 
near Oairo, known as the Great Pyramid, built by 
Oheop8, King of Egypt, took 350, 000 men twenty years 
to build. 

. 2. The artificial reservoir-Lake Moeris-built by 
Amenemha of t h e  t welfth dynasty, w h i ch served to 
store up the waters of the Nile d uring the season of 
finods, and di�tri bute them by canals over tbe lan d 
during the dry season. Its circu mference was 3, 600 

furlongs, and on its being al
lo wed to fall into ruin, the fer
til ity of the region became, to 
a serious extent, a thing of the 
past. 

3. The Taj Mahal ,  a tomb 
erected at Agra, in Hindostan, 
by Shah J eban, over his Queen, 
Noor Jeban. It  is built  of the 
purest white m arble, and yet 
seems so airy that when seen 
from a d istance, it is  so like a 
fabric of llIist and sunbeams, 
with its great dome soaring up, 
a sil very b u bble about to burst 
in the sun, that even after you 
have touched it and climbed to 
its summit you almost doubt its 
reality. It cost over three mil
lion pounds. 

4. The Temple of Baalbec, in 
the erection of which stones 62 
feet long, 20 feet broad, and 15 
feet thick h ave been used -more 

prodigious masses than have ever elsewhere been moved 
by h uman power, and much exceeding in size the 
stones used in the PyramidA. 

5. The Temple of Karnak, described by Fergusson 
as the noblest work of architectural magnificence ever 
produced by the hand of man . It covers twice the area 
of St. Peter's at Rome, and undoubtedly is one of th e 
finest buildings in the world. 

6. The Great Wall of Ohina, 1, 230 miles in l ength. 
It is 20 feet in height, and i n  thickness 25 feet at the 
base and 15 feet at the top. 

7. The Eiffel Tower, erected in the grounds of the 
1889 Paris Exhibition, 984 feet high. 

8. The Suez Oanal, with 88 miles of waterway con
necting the Mediterranean and Red Sea, and forming 
the principal route to India. It cost more than 17 
millions sterling, and 172, 602 out of the 399, 677 shares 
were purchased by and belong to the British govern
ment. 

9. The rail way bridge (the largest cantilever bridge 
in th e world) over t h e  Forth,  with two spans each of 
1, 700 feet, erected at a cost. of nearly fou r m illions. 

10. The leanin g Tower of Pisa, which deviates 13 feet 
from the perpendicular. 

The follo wing works were by th e ancient!' esteemed 
the seven wonders of tbe worl d : The Pyramid s ; the 
'romb of Mau80leus ; th e Tem ple of Dialla ; t he Hang
ing Gardens of Babylon ; the Oolossus of Rhodes ; the 
ivory and golde n  statue of  J u p iter Olym pus ; and the 
Ph aros or Watch Tower of Egy pt. 

. . .  , . 
India R u bber In Jamaica. 

One result of the persistent efforts of thoEe having 
in charge the Royal Botanic Garden, at Trinidad, to 
inaugurate the India rubber industry in Jamaica has 

-

z 

I .. 

'1/1 

been to establish the fact that a rubber-yielding plant 

likely to prove of val n e  is  indigenous t o  that island. 

It is  the Forsteron ia florib unda (Don.) ,  known locally 

as the " m i l k  withe. " According to the B ull etin of the 

Botanical Department (Jamaica), this climber is found 

gen erally as t h i ck as a man's wrist, and som etimes 

much thicker, and it reaches to the tops of the tallest 

trees, though often growing over rocks, fully exposed 

to the sun. The sap coagulates simply on exposure to 

a dry atmosphere. 

NEARLY all the glass eyes used in the world are 
made in Thuringia, Germany. 

© 1895 SCIENTIFIC AMERICAN, INC.



'34 J c itu t if i c �mtti cau. [AUGUST 3 1 ,  1 895. 
EDWARD C. F .  DAVIS. F. The juice forms a film 011 the interior of the cylin- phenomenon is about a tenth of a second. The electro-

While riding horseback in Central Park, Ne w York, del', the water e vaporates from it under the h eat, the mot ive force may reach 20 volts. In a second series of 
on the evening of August 6, Mr. Ed ward C. F. Davis, vapor is  drawn away by rapidly revol ving exhaust experiments, Mr. D 'Arsonval isolated the organ that 
president of the American Society of Mechanical Engi· fans, and the j uice, which has taken but sixty seconds generates e lectricity and excited the nerves by elec
neers, and manager of the C. W. Hunt Com pany iron to pass through the cyl inder, trickles from its lower tricity. In this case, but a single shock is observed. 
works, was killed . For our illustration and the accom- end in a warm. sirupy stream, redu ced to one-q uarter The internal resistance of the organ varies from 1 '8 to 
pan ying part iculars we are indebted to the Rai lroad of its original b ulk, but retaining all its original ele- 2 '5 ohms. It  increases after the discharge. 
Gazet te.  Mr. Davis was born at Chestertown, Md. , in ments except the water. The Rays of the Solar Spectrum.-The fact is well 
1847. He was ed ucated at Washington College, Mary- The Agi ng of Alcoh ol Artificial ly. -As the subject of known that if we examine the spectra furnished by the 
land, having been graduated i n  1866. H is parents in- alcohol is occupying a great deal of attention in Fran ce, l ight emitted b y  the various points of the sun. the rays 
tended him for the profession o f  law, but he had a owing to new measures being passed in the Senate for that appear are very variable in nu mber. Th ere exist 
strong natural preference for m echanical matters, and placi ng the I1;lanufacture under state control, a few re- but eleven that are constant, that i s  to say, that we 
was so resolute in his determination to become an engi- marks may not be out of place on the methods adopted find in the l ight derived from all the regions. Among 
neer that h e  finally secured the consent of his parents by som e firms for artificially aging alcoh ol, and notably these, five belong to h ydrogen,  two to calcium, and 
to his making an effort i n  that direction. He went to brandy. The ordinary method of spraying the spirit  four to unknown elements. :Mr. Ramsay. h owever, has 
Ph iladelphia and entered the employ of Brinton & into an atmosphere of oxygen, though improving it, identified one of these rays, that of helium, with the 
Henderson, h ydraulic engineers , as an apprentice, without, ho wever, giving it the q ualit ies of age, has ray of a terrestrial element. There remained then 
where he l earned the arts of machinist  and draughts- been greatly improved by Mr. Villon, whose process is but three, corresponding to extra-t errestrial substances. 
man. At the end of his apprenticeship h e  was em- as follows : The spirit is  h eated to a temperat ure of 70 Mr. Deslandres has decomposed clevite by sulph u ri c  
ployed by Messrs. Hoy, Kennedy & Com pan y, of New- degrees C .  Oxygen is  then p umped in a t  a pressure o f  acid, a n d  then, on study i ng t h e  spectrum o f  th e gas dis 
castle, Del. , later of Brooklyn, N. Y. After several from fi ve to six atmospheres, an<,l care is taken to mai n- engaged, h as ascertainpd the existence of a ray 447 '18  
years with this firm h e went a s  draughtsman with the tain the pressure d uring twelve hours, the liqu id being identi fiable with one of the th ree remaining rays. In 
Pottsville  Iron and Steel  C ompany, and later became 

I 
agitated from time to time. The spirit is  then drawn I consequence of th is discovery there exist but t wo un

draughtsman and assistant to M r. S. D. W h iting, su- off and allo wed to rest for a w eek. The advantages I known rays among the permanent ones of the spec
perintendent of the Colliery Iron Works, at Pottsville, of this method are that all traces of fusel oil are de- trum. 
Pa. stroyed, without deteriorating the aroma of the spirit, 'I Direct Puddling of Iron. --A n e w  insta,llation for tlee 

In 1878 :Mr. Davis entered the service of the Phi la- at a trifling cost. 
I 
direct puddling of iron h as recently been created at the 

delphia & Reading Coal and Iron Company as me- Gelsoline . -Speaking of gelsoline, the new fabric or Bonehill establishment at Hourpes, near Charleroi, 
chanical draughtsman. A year later, that is at th e age material  prepared from the fiber of the bark of the Belgium. TlJe iron, on coming from the furnace, flows 
of 32, he was m ade supe rintendent o f  the company's mulberry tree, an exchange remarks upon the singnlar into a reservoir of about 30 tons  capacity, heated by 
shops at Pottsville. T h ese shops w ere then being es- fact of the existence of three absolutely distinct fibers g-as, wh ence it is transferred, by means of a pocket 
tablished for building and repairing mining ma- obtainable from or pecul iar to this tree. Th us, in ad- m ounted upon a small car, to the puddlin g  fu rnaces. 
chinery. The work of organizing this establishment dition to the ordinary silk, it strong and thick fiber for According to the Revue  Industrielle de Charl eroi, the 
fel l principally upon Mr. Davis. In 1887 h e  be- operation of puddl ing lasb b ut 40 01' 45 1ll inute�;  
came mp.chanical engi n eer for the company, and a gasogen furnace attended by four men 
which position h e  resigned in 1890 to become produces 12,000 pounds of iron of  excel lent 
general manager of the Richmond Locomotive q uality in twelve hours, with a total consum p-
and Mach ine Works. This position he gave u p  tion o f  2, 200 pounds of coal. The w aste i s  but  
last spring to take the position which he  held 7 per cent. 
at the time of h is death. A New Explosive.-Prof. Victor :Meyer has 

Mr. Davis was a man who had won the per- obtained an isolated derivative of nitrome-
sona] regard of a great many of the best me- th ane, the detonating power of which seems to  
chanical engineers of the country and who had exceed anything that h3s  ever hitherto been 
before him the promi se of a very useful and in- conceived of.  This derivative results from th e 
fluential future. substi tution of one atom of sodium for one of 

• ••• • the three atoms of the hydrogen of the me-
Scie n c e  N otes. thane. In order to prepare it, Prof. Meyer 

New Metal for the Electric Ind ustry. - It di lutes a certa in q uantity of ni tromethane with  
lIla y  be t h a t  before long, says the Etincelle sulph uric ether and then adds, in alcoholic 
Electriq ue, glucin i u m  will come to assume a solution, the body resulting from the action 
gen uine importance i n  the electric industry. of the sodium u pon the alcohol. The pre-
Of the atomic weight 9 '1 and epiderfic weight cipitate formed is washed with ether and then 
2, the resistance of traction of glucini u m  i s  no dried by Illeans of coucentrated sul phuric  acid.  
greater than that of iron, and its conducti vi t y  T h e  cOlIlpound i s  anhydrous a n d  its explosi ve 
is equivalent  to tb at of silver. Thi s  metal i"  force is  terrific. The potassic d erivative of t h e  
therefore mechanically more resistant than nithomethane is likew ise possessed of explos i ve 
iron, a better conductor than copper, and be- qualities of extreme energy. It is  prepared i n  
sides i s  l ighter than al uminum. If  all these the same way as the sodic derivative. 
data are verified by experiment, there is no Solders for Glass. -Mr. Chas. Margot finds 
doubt that gluc in i um will soon be employed i n  that a n  alloy composed of 9 5  parts o f  t i n  a n d  5 
electriC'ity, and the more so in that its market of zinc m elts at 200 degrees, and becomes firmly 
value will be about t wenty dollars a poun d ,  adh eren t to glass, and, m oreover, is nnalterable 
which is about one hundred and sixty times and po�seE'ses a beautiful metallic luster; and, 
less than the salIle volume of platinum and ten further, that an alloy composed of 90 parts of 
times less than the same weight of the latter tin and 10 of alu minum melts at 390 degrees, be-
metal. comes strongly soldered to glass and is pos-

Is Oxygen a Simple Body ?-Mr. E. C. C. Ressed of a very stable brilliancy. With these 
Baly. preparator to Prof. Ramsay, of University two alloys it is possible to solder glass as easily 
College (London), has j ust presented to the as it is to solder two pieces of metal. It is 
Royal Society of London a preliminary note EDWARD C. F. DAVIS. possible to operate in two different manners. 
tending to establish the fact that oxygen The  two pieces of glass to be soldered can 
is not a simple body, 3,S has hitherto been thought , certain purposes may be obtained by kil ling the silk I either be heated in a furnace and their surface be 
but an association of two distinct gases. The fact worm and draw in g  the thread from its interior. In the rubbed with a rod of the solder, when the alloy as it  
that he announces is this : If oxygen be submitted preparation of gelsoline, the bark is  retted and the flows can be ewnly distributed �th a tampon of 
to a silent electric discharge, the gas that goes to the fiber treated after the manner  of flax, and, after puri- paper or a strip of aiuminu lll , or an ordinary soldering 
cathode, according to the experi ment, while remaining fication with soap and soda. is ready for the weaving iron can be u sed for melting the solder. In either ca�e. 
oxygen, exhibits a density sensibly different from that I shed. Some work s in Italy, it appears, are already it only remains to u nite the two pieces of glass and 
of non-electrified oxygen. In the case of long sparks, producing thousands of yards of the woven fabric for press them strongly again st each other and allow them 
the d ensity is less. The opposite is the case when short upholstery purposes. This new material i s  said t o  be to cool slowly. 
sparks are made to act. Is this as m uch as to say th at ten t imes as s tron g  as middling Orleans cotton, and to 
the ordinary density of oxygen represents simply the be obtainable at one-tenth the price of flax. 

-
Being 

major part of the densities of the molecules of the gas, perfectly round, the fiber insures a close fabric. Massachusetts St"eet Cars Must Have Fenders. 

and that the silent discharge has the effect of sorting The Discharge of Electric Fishes. --Mr. D'Arson val After November 14 next, according to an order re
out such molecules in assembling those that are of th e has studied the electric disch arge of the torpedo for cently issued by the Railroad Commissioners of Massa
same weight ? the purpose of determining the intensity of the dis- chusetts, the cars of every street railway in the State 

Substitute for Guttapercha.-According to a French charge current and the electromotive force brou ght must be equi pped with fenders and wheel guards cap
exchange, a substitute for guttapercha may be pre- into play. He recalls that Mr. Marey has demonstrated abl e  of saving li fe. Horse cars and trailers ar," except
pared as follows : Tar, 1 part; paraffine, 10 parts ; dis- that it  is a qnestion of a discontinuous phenomenon, ed. an d a temporary exception is made of cars rnn 
solve together at 120' and then add caoutch ouc , 2 and that we are in the presence of a series of discharges. wh olly within t h e  lim its of town s  having a population 
parts. Keep at this temperature until a homogeneous In order to measu re the intensity, Mr. D'Arsonval em- of less than 7, 500. No special form of fender is  i ndi
mass results. ployed a s pecial galvanom eter based upon the prin- cated, but when the fender is  designed to serve abo as 

Grape Food.-On the western edge of the Santa ciple of t h e  galvanometer that he devised in con- a wheel guard, it must not only pick up a person run 
Clara Valley, near Los Gatos, CaL ,  there is  a factory junetion with Mr. Marey, that is  the mobility of into while standing, but prevent a person who has 
in which white wine grapes are cru shed and t.heir j uice a helix traversed by a c urren t  in a magnet.ic field of fallen or been thrown down from getting under the 
formed into what is called " grape food, " that is. the great intensity. This discharge is very powerful. Thus I car and being run ovp.r by the wheel s. The commis
j uice is concentrated without fermentation. Fifty a torpedo 12 inches in diam eter, excited b y  a pinch ing sioners say, " No one form of fender or wheel guard 
tons of gra.pes are treated every day. The process of of the fin, gives an electric discharge of an intensity of h as as yet been proved to be so unquestionably su
manufacture, according to a correspondent of Harper's 8 amperes an d an electromotive force of 12 volts, which perior to all others, tried and untried, as to justify 
Week ly, i s  as follows : A small, but constant, stream is capable of lighting incandescent lam ps and of pro- the prescri ption of its sole and its exclusive use ;" and 
of fresh juice flows i nto the upper end of a copper cyl- ducing 6 inch sparks in  an induction coil. But the dis- the several street rail way com panies are therefore left 
inder 19 feet long and 2 feet in diameter and inclined charges con tinue to decrease. They are from 4 to 15 in free to deal w ith patentees and in ventors, for the 
at a slight angle. This cylind.er revolves I'lowly in a num bel', and s llcceed each other at intervals of a hun- selection of such fenders as will in practice prove m6st 
hot water jacket kept at a temperature of 150 degrees dredth of a second, so that the total duration of the efficient. 
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THE BOSTON SUBWAY. 

Some years ago the street car system of the city of 
Boston was converted, practicall y  in its entirety, into 
a trolley system, and now the city is traversed in all 
d i rections by electric cars. One of t h e  most stri king 
scenes in the city can e w i tn essed in the mornings 
and evenings of business days, when a stream of 
pedestrians in one or the other direction, according to 
w h ether it is  mornin g or eveni ng, cross the Common 
obliquely, while around the Boylston and Tremont 
S t reet corner run n u m erou s  trol l ey cars of various 
l ines, crowded with passen gers, car almost touching 
car. T h i s  is  noticeab l e  especially between the corner 
ment ioned and Park Street, where on two tracks are 
accomm odated, or rather not acco m lIlodated, a n um

ber of different l ines of cars. Tremont Street, narrow 
at the best, is also crowded with vehicles, so that the 
condition o f  tran�portation there is exct'ed ingly un
satisfactory. 'York is  n o w  in progress, as i ll ustrated 
on our first page, on a subway, or Il ndt'rground road,  
w h ich is  designed to do a way with this congestion, 
and ,,- hich it  is bel i e vt'd w i ll take care of the traffic 
adt'quately. The idea i s  that by havi n g  a t unnel de
voted to the rai l road alone, and free from all i n t er
ference of vehicles or ped E<strians, sch edule time will 
be made b y  the cars, which can natnral ly be run at 
much higher s peed than on a crowded street. One of 
onr views represents the crowded condition of Tre
mont Street, near the old Park Street ch urch, d nring 
t h e  busy h o urs in the m orn i n g  and afternoon. Another 
v i e w  s h o ws the m anner of construction of one of 
th e inclines, while the other  shows the details of thc 
four-track sub way t h roughout its course, wh ich is not 
al ways d irectly on the center line of the street. 

The genl'ral course of the s u b way is  sh own in the 
ln ap. Its south ern end h as t wo approaches, one fro m 

J t itutifit juttritau. 
tions and the ample facilities they will afford for the 
entrance and l'xit of passengers. 

The general character of t h e  subway differs from 
t h e  t,ype of tunnel hitherto em ployed for such struc
tures. It is  an object to h a ve i t  near the surface and 
to h ave it independent of lateral grou n d  support, in 
the sense that it can stand by itself, if earth is removed 
from about it. This m akes it sec ure from disturbance 
b y  excavations in the Ftreet. Hence, for the top, 
steel beams, with brick or concrete arch .. s turned 
between them, are em ployed, For its bottom, two 
in vert arches o f  brick or concrete are to be used, the 
side walls rising from which are of mason ry. A cen
tral ro w of pillars s npporting a longitud inal girder is 
provided to support the center of the roof in'jthe four
track structure. The entire s t ructure is to be made 
as waterproof as possible, and electric pum ps are to be 
install ed for the d rainage of water that may collect in 
the sum ps. Its standard h eight is 14 feet ; its stand
ard width for two t racks is 24 feet, and for four tracks 
48 feet. T h i s  will bri ng the top of the rail 17 feet 
below the surface of the street level, giving a de�cent 
of 16 feet for the passenger-a descent les� than the 
average ascent required by the New York Elevated 
Railway system. 

As tracks have to cross each oth er in the sub way in 
two of the statio n s, and as it  was felt that in executing 
a permanent work of this character anything equiva
lent to a grade crossing should be excl uded, t h e  n eces
sary crossings are to be m anaged by s inking one track 
beneath the other, so that at t w o  of t h e  stations are 
to be established w h at are termed " undererossings " 
or " sub-subway traeks." 

T h e  sides of t h e  st ructure are laid in a series of 
arches with vertical axes eaeh of six feet chord. 
They are con eave i n ward, the in trados facing the 
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used. The outer slabs of the maple logs are slashed 
off and cut to dimensions of fire wood. Then a few 
layers are sliced off for lumber. After the slab� a n d  
l u mber are cut a piece o f  timber about six inches i n  
thickness a n d  eight inches wide is left the l e n g t h  o f  
the log, a n d  th is i s  t h e  part reserved for t h e  but ter 
dishes. 

The heavy timber is  cut into blocks ten or t.welve 
i nches in length and boiled in h uge vats until thorou gh
ly softened. The h ot blocks are placed in machi n es 
which scoop out the b utter dishes at the rate of two 
h undred a minu te. A curved knife revolving on a 
spindle does the work, the block being automatically 
advanced with eaeh revolution of the spindle, and a 
knife working up and down taking off a slice j ust t h e  

thickness of t h e  plate, so as to leave the surface t h e  
s a m e  as before. The dishes are scooped out of t h e  
solid wood exactly a s  they are fou n d  a t  t h e  grocery, 
and all that is done to them after they leave the ma
chine is to dry and pack them. 

As t h e  dishes fall from the m achine they drop i nto a 
fun nel which carries them to the dry kilns. Through 
the drying process th ey pass automatically and finally 
fall n pon a long table, w here a ro w of girls sort them 
and prepare th e m  for packing. It takes about t wenty 
mi nutes for the plates to go t h rough the drying pro
cess, and not a hand touches them until the gi rls sort 
them for pae k i n g". Ten machines are working con
stantly on the oval butter d i�hes, and the capacity of 
t h e  works i s  approximately six h un dred thousand a 
day. 

T h e  m ost wonderful machine in the shop is  t h at 
w h ich m a n u fact ures the wire-end dishes. For these 
the l ogs are c u t  into bolts, boiled, and then converted 
i n to veneers the thickness of the materials used in t b e  
plates. Sti l l  h ot a n d  steamin g the veneers are red 

THE BOSTON STREET CAR SUBWAY-ONE OF THE STATIONS. 

Boylston Street, beginning on the margin of the Pub
lic Garden, crossing Ch arles Street below the street 
level and runni n g  underground beneath the edge of 
t h e  Common to ward Tremont Street. Further south 
on Tremont Street, and near Common Street, is 
another incli ne markin g  the other entrance, from 
which incline a t wo- track s u b way runs to t h e  corner 
of Boylston Street, meeting the Boylston Street line. 
H ere the main sub way is reached, a four-track t unnel  
r u nning along the edge of Boston Common from Boyl
ston Street to Park Street. At Park Stree t there is a 
loop, by wh ich a portion of the cars can be returned 
o n  their conrse without the m otorman chan ging h is 
p latform. From the Park Street corner a two-track t u n
nel contin ues to Brattle Sq uare where the two tracks 
d i verge into four tracks,  t w o  in the Brattle Street 
su bway and two in the Cornhill Street sub way, which 
sub ways join into one beneath Wa�hington Street and 
thence run into the Union Depot. Just before the 
U nion Depot is reach ed there is an ineline b y  which 
t wo of the tracks reach the surface, while the other 
t w o  are united by loops for the ret urn of the cars. 
Th ese two l oops are for t h e  return of cars going toward 
the Union Depot. T h e  triangular j un e t i o n  in Brattle 
Sq uare provides a loop for the return of cars going i n  
the opposite d i rect i on ,  to ward Tremont Street. T h ese 
t h ree loops increase the facility of operation of the sys
tem immensely and are one of its most ch aracteristic 
features. 

There are five stations in the suh way. One is on 
the corner of Boylston and Tremont Streets ; the next 
i s  at Tremon t  and fark Streets, at the corner oppo
site the famous old Park Street church ; the next is 
in Brattle Square ; the next is  n ear Haymarket Square, 
and the terminal s tation is in Canal Street, opposite 
the Union De pot. From one of our views the reader 
may obtain a good id(;a of one of these sub way sta-

tunnel axis. At each springing line a steel column, 
a 15 inch I beam, i s  bedded in the masonry, its 
base restin g on an abutment three feet wide. The roof 
beams, 20 inch I beams, weighing eight y  pound s  to 
the foot, are spaced t h ree feet a p art and the versed 
sine of the arches sprung between them is nine inches. 
Diagonal struts run across the upper corners between 
the u prigh ts and every second h orizontal beam. 
Diagonal trussing is also applied between the central 
columns in th e four· track stru cture at i ntervals. 

The entire operations are in the hands of the Boston 
Tran sit Commission, with the following members h i p : 
George G. Crocker, chairman ; Ch arles H. Dalton, 
T h o lllas J. Gargan, George F. Swai n ,  A lbert C. Bur
rage, commissioners ; B. Leighton Beal, secretary ; 
Howard A. C arson, chief engineer. 

Our thanks are due to Mr. H oward A. Carson for 
information furn ished. 

.. . . . .  
Ho", Butter DI .. h e ..  a n d  C l o thespl.... are !lIade. 

T h e  oval , scooped-out disks of w ood whieh have be· 
come so fallliliar at the grocery for doing up butter, 
lard and other cOlll lll od ities, and at the Sunday school 
pien ic as a receptaele for pie and pickles, are manu
factured in Traverse City, M i c h . ,  and t h e  fadory turn
ing them out is the largest in the world ; in fact, 8ays 
the C h i cago Record, it is said to be the only one ex
cept a factory in St. LouiS, which operates under the 
patents owned b y  the Michigan company. The com
pany buys the �tanding timber on a tract of land and 
w orks up everything on it, w hether elm, ash, llIaple, 
birch or h emlock. The factory consumes about 12, 000, -
000 feet of lumber ann ually. 

The logs as they are cut in the forest are floated down 
the Boardman River to the mill boollls, and as they 
are wanted are h oisted into the sawmill, wh ere they 
are cut. For the butter dishes maple is the only wood 

through a machine which cuts the veneer to the re
q u i red shape and s ize, m arks t h e  folds, folds them, and 
sews the ends of the dish with wire, and finally de
livers the dish complete at the other end. The,..e m a
chines turn out the wire-end d ishes at the rate of one 
hnndred a minute, and t h e  factory facilities are for 
two h undred t h o u sand a day when running at full 
capacity. 

In making clothespins, cull lumber which cannot be 
used for dishes and is not suitable for h igh grade hun
her4s used. The l u m ber, as it comes from the saw, is 
c ut into lengths. These blocks of wood are carried to 
a receptacle above and rapidly fed down upon a table 

where a nimble- fingered girl arranges them sidewise 
upon a revolving metal belt. 'l'h e  belt carries them to 
the turning mac h ine, w h ere the b locks are cut i n to the 
shape of clothespins with out the forks. A s  the t urned 
blocks drop down, another girl arranges them u pon 
another belt which earries them to the saw which 
forks the pins and gi yes them the inner bevel on the 
ellds. From this  machine the pins drop i nto a carrier 
w h i c h  takes them to the big revolvi ng cyl i nders w h ere 
they are dried alld pol i s h ed, the cylinders receiving 
and del ivering the pins automatically. 

The wooden washboards are IIIad� o f  thin maple 
boards, which can b e  used neither for dishes, clothes
pins nor l um ber. The boards are given the " erim p " 
so familiar in washboard s by a m ach ine which works 
all but automat ically, and the side p ieces and head 
board are dovetailed in the same way. One man pnts 
the b oards togetber, aided by a machine, and he turns 
out about forty dozen washboards daily. The wooden 
boards are sold almost entirely in the South. -Boston 
J our. Com. 

. . . . .. 
ON a rou gh average, 45,000 sovereigns pass over the 

Bank of England counters every day. 
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THE NINTH I N TERNATIONAL YACHT RACE. 

It was i n  the y ear 1851 that the sch ooner America 
met and defeat ed a whole fleet of British yachts, big 
and l ittle, and brough t back th e silver trophy toward 
which English yachtsmen h ave looked ever since with 
covetous eyes; for t h e  posseE'sion of which they have 
contended with a pluck and persistence characteristic 
of the race. Eight t i mes h ave they braved the dan
gers of the Atlantic passage, and e i ght t imes h ave they 
lTIet with a cru sh i ng defeat. In the present isslhl we 
present our readers with views of the ninth interna
national ch allen ger, Val kyrie I II, and of the probable 
cham pion that will oppose h er, very aptly naJJl ed De

fender. 
In all pre vious cup contests there has been prevalent 

amon g" American yach tsmen a sense of security in an
t i ci pation of the approachi ng stru ggle which the even t 
has fully j ustified. In the present instance, h owever, 
the confi dence is n ot so marked or widespread ; for, 
while it is true that the maj ority of patriotic Ameri
cans are con fi d ent i n  the ab ili ty of the Herresh off crea
tion of 1895 to accomplish its work as neatly as did 
their 1893 prod uct ion , there are ot h ers (and they are 
chiefly to be found amon g the yach t i ng experts) who 
are doubtful as to the result. This latter sentiment 

has been strengthen ed since the visitor was docked 
and has had an opportunity to show her abnormal 
po wer of h nll  and the enormous sail spread that she 
carries above it.  

There are cert a i n  factors in t h e  si tuation that ren
d er the issue m ore doubtful than in former years, and 
that m a k e  the ch all en ger's prospect of  win n ing more 
possible. In the first place, i n  previous contests, t h e  
.i!] n glish boa t h a s  been built and launch ed early i n  th e 
year. She has sailed in many regattas ; and her size, 

sail spread, best points of sailing, and a h undred and 
one other points of int erest, have been in the posses8 i on 
of the home design er, as h e  sat down at h i s d esk to 
drau ght out the lines of a boat that should beat h er. 
T h i s  year the boats were bui lt sim ultaneously, and 
t h ere wa� no such i nformation to h and. To our sur
prise we find that t h e  tables are tu rned-we h ave to 
fight a boat m uch b igger than our o wn.  U n l i ke the 
previous E n glish boats, sh e  i s  an unknown q uanti ty. 
She sailed four races on th e  other sid e ; and lo ! before 
her sails are fully stretched , she unbend s  them, and 
goes to the yard to be rigged for her ocean voyage . 

This would seem to show that her perform an ce was 
fully up to th e  expectations of h er designer, Mr. Wat
son, and of her o wners, the D un raven syndicate. 

In former contests, moreover, the En glish have made 
the palpable mistake of trying to design a yacht that 

J c itntifit �mtricJn. 
should win cups in Englis h  waters, and then come 
over h ere and win the Am eri ca cup off Sandy Hook. 

The ex perience gained wit h Valkyrie II proved the 
h opel essn ess of s uch an attem pt . There is a weight 
and vim i n  the winds that blow aro un d th e English 
coast which n ecessitates a snug sail plan , if  that sail 
is to be carr i ed in all weat h e rs. T h e  preva l ent w i n ds 
off San d y  H ooli:, in the fal l of th e  year, are re l atively 
m u ch ligh t er, and permit a much l arger sail spread to 
be carried.  T h i s  year Lord D u nraven has g'iven it out 
t h at the Valkyrie is designed specially for San d y  H ook 
c o urses:  t h at i s  t o  say, t hat she is  an i d eal l ight- weath er 
boat. 

Any on e who takes n ote of h er great beam, shallow 
under- water body, and h er i mmense spar plan, must 
admit that Designer 'Vatson lllay have reached this 
ideal. She should be a very fleet boat in ligh t winds. 

B u t  what if it shou ld cOlli e on to blow ? Well, th at 
contingen cy is si mply unprovided for. Her record, 

brief as it i s, proves th is beyond a dou bt. In h er 
maiden race aga in st B r·i ta nn ia, sailed in a light wi nd, 
she drew rapidly a head from the very start, " an d  
n e v e r  stopped going u n t i l  sh e was th irt y - s ix minutes 
ahead by th e clock, and about six m i l e s  in d istance." 
Later sh e ran into a calm, and finished only sligh tly 

THE BRITISH YACHT V ALKYRIE III. 

ahead of Bri tann ia. She sailed h er next race against 
Ailsa, a new ninety-foot boat. The course was seven 
and one-half m i les to wind ward and return. It was 
sailed in a l i ght b reeze, amI Va lkyrie won by fifteen 
m i nutes. In another fifty-m ile race she beat Britann i a  
by nineteen and one-half min utes. T h e  wind was 
fresh , and she averaged eight and one-half knots over 
the course. The yach tin g experts c l ai lll ed t h at, had 
t h e  wind been lighter, s h e  wo ul d proba b l y  have beaten 
Britannia by twice as much.  T h ese raees were sailed 
in the weath er for which she was designed, and they 
are certain l y crp.ditable perform ances. Th ere was an
other fity-mile race, h o we ve r, in w h ich she was tho
roughly well beaten. It was sailed in a strong breeze, 
and Va l kyri e appeared unable to carry h er sail .  S h e  
d ro p ped s l o w l y  astern, and finish e d  t h ree m i nutes be
h ind Britan n i a. She made a very poor sh owi ng, stag
gering along on her beam ends in a s m oth er of foam, 
with the water h alf way u p  h er deck, and a h uge bow 
wave roar i n g  a w ay to leeward. She showed how little 
s h e  was designed for hard dri ving in a stron g wind. 
Britannia m eanwhile, be i t  said, was stan d i ng u p  like 
the p roverbial ch u rch. For such weather she is  clearly 
over-sparred.  

T hese trials , such as they are, would seem to show 
that Valkyrie will  be a very daugerous competitor in 
light breezes , and a very harmless one i n  a blow. 

[AUGUST 3 1 ,  1 895. 
In our own Defender, on the other hand, we h ave 

probably a better all round boat than Valkyrie ; 
though j udged by her performances against V igilant, 
and Valkyrie's against B ritann ia, i n light weather 

Va lkyrie would certainly appear to be the faster boat. 
Nor m ust we make too much of the reputed increase 
in Vigilant's speed ; for it is certain t h at the increased 
sa il-�pread th at was given Britannia this season h as 
m ade her a faster boat than last y ear, when she met 
Vigilant. 

Should the breezes be strong however, and should 
th ere be a short, l u m py sea running on the day of the 
races, fo r our own part we sh ould not be surprised to 
see Defender cross the li ne fu lly 10 minutes ahead of 
her h uge antagonist. 

In construct ion the two boats are marvels of light
ness. The Defender is built of steel fram ing w ith man
ganese bronze plating below the water line and alumi
num bronze from the water line up. Her deck beams 
are altern ately of alum i n um and steel. T h e  use of 
aluminum reduces her top weight and gives her, as 

compared with the heavier construction of th e  Val
kyrie, a lo wer center of gravity and a proportionately 
greater sail-carryi ng power. Her ri gging, spars, etc. , 
are remarkably light, perhaps excessively so ; though 

the cutter is now at Bristol for the purpose of having 
her gear overh auled and strengthened. She h a s  m od
erate b eam, remarkably fine lines, a fairly full under
water body for an A merican yacht, and abn ormal 
draugh t, at least five more than the d efender of 1893. 

T h e  Valkyrie is of w h at is k nown as com posite con
struction-elm planking on nickel-steel fram es. She 
is not coppered , except on her lead keel ; but i s  pai nted 
with a paten t enamel, which is said to give a remarka
bly smooth surface. She is m ore stoutly rigged than 
the Defender, an d is  every w ay a heavi er boat. 

Probably about 55 per cent of the displacemen t of 
t he Defender is  in h er lead keel ; for Valkyrie the ratio 
will be about 50 per cent. 

It will be seen , from the above facts, that there is  
much about t h e  coming struggle to lli al�e it especi al ly 
exciting. It prom ises to be more evenly contested 
than an y previous series of races. 

The winner of three races out of five will take the 
cup. The first race, w hich takes place on September 
7, will probab ly be 15 miles to wind ward and return. 
This will be followed by a triangular race of 10 miles 
to the leg; the th ird race being over the wind ward and 
leeward course. 

. � . . . 
FORTY to fifty m i les a day is about th e maxilll um 

distance attained by ordinary riders on a tricycle. 
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Habits of Spiders. The Cause of Porous Rubber Tires. 

BY J.  BEECHAM MAYOR, L.R.C.P.,  M.R.C.S. A writer in the India Rubber Worl d ,  who styles h im-
Dr. W. H. Dallinger h as recently written a paper sel f a rubber manufacturer, says : " There is  no one 

dealing with the constructive ingenuity of s piders, part of a bicycle so important as the tire, and no one 
from w h ic h  w e  may conclude that they n ot onl y in- part so little understood by the rider, and, in fact, by 
h E'rit, but also acq uire, u seful and beneficial habits, or most of the bicy cle manufacturers who use them. 
modify t h ose inherited. For i n stance, the triangle " Most people imagine that the making of a pneu
spider (Hyptiotes cavatus), of Am erica, so called from matic tire i s  a very simple o peration. They liken it to 
constructing a web that i s  only a segment of a circle, a gard en bose and fancy it a mere tri fle, but th E're is 
m akes the web not only a snare but also a gin, i.  e. , a noth ing more d ifficult nor anyth ing in the rubber 
stratagem or con trivance closing suddenly upon the goods lin e  that req ui res more care in manufacture than 
snared victim. ,Vhen, from position or other circu m- a si ngle-tube tire. 'Ve make both single and double 
stances, it h as been found necessary to keep the web t ubes, and h a ve sold far m ore of the former than of 
constantly extended and dra w n  taut, it is often found the latter. We give our patrons exactly what they 
that the circular web spiders will attach a weight to call  for, and are not p rej u diced i n  one way or the 
the end of a l ine connected by cords with the frame- other. I s imply know that the vol ume of single·tube 
work of the whole of the web. An instance of tires that are returned to not only ourselves, b ut, to 
this adaptation to environ ment has recently come my certain knowledge, to every oth er m an u facturer, 
under my notice. A lead water s upply pipe runs is amazing. No ; the making of a double-tube tire is 
along the ceiling of a cellar, and from it depended a I not so d i fficult. You can see what you are doing. 
piece of twisted string, about eigh t inches in lengt h .  With the single tube it is  d ifferent. 
The end of this stri n g  was drawn upward by the " The cause of the trou ble ? The inability to locate 
spider with a strong silken 
strand attac h ed to t h e  
ceiling some little distance 
away from the leaden pipe, 
so that the string formed 
a perfect curve. In the 
s pace t h us boun ded by the 
ceiling, the string and the 
silken strand, joining th e 
two latt er, a perfect circ u-
lar web had been con-
structed by th e i ngenious 
spider, the string acting as 
a weight or counterpoise 
to keep the web firmly 
f'tretched, as well as form-
ing a necessary boundary 
to it for the attachment of 
strands. 

, . .  
Purificatio n  o f  Petro

leulD. 

It i s  known that in was h 
ing petroleum distillates 
with sulphuric acid t h e  
concentration a n d  purity 
of the acid have an im
portant effect on t h e  q uali
ty of the refined prod uct, 
b u t  the q u estion of tem
perature, which the author 
considers of eq u al m OUl ent, 
d oes not appear to have 
recei ved proper attention 
on t h e  part of chemists. 

The best resul ts are in
vari a b l y  obtained by con
ductin g  the acid washing 
process at as low a tem
peratu re as possible. The 
author worked at te lll per
atu res ranging from 0° to 
25°, and obtained wh i ter 
and purer products the 
more closely he approach
ed the lower l imit.  Work
ing under identical condi
tions as to concentration 
and purity of acid, the 
distillate obtained after 
th e acid treatment at 25' 
h ad a distinct yellow color, 
w h ile t h at follo wing an 
acid treatm ent at 0' was 
al most colorless, with sim
ultaneous dimin ution of 
the d ifficulties accompan y
ing the process of purifica-
tion, i. e. , at the lower tem-
perature the rate of clarification increased with the 
yield of refined p roduct. 

The action o f  su lphuric acid on petroleum is of t wo
fold character : (1 . )  Elimination and solution of i m
puri ties. (2. ) Oxidation of the heavier portions. Al
though the rate of absorption is not materially in
fluenced b y  slight variations o f  temperature, the oxi
dation increases rapid l y  with a rise of tem perature, as 
is evinced b y  the copious evolution of sulph urous 
anhydride. Moreover, at a higher temperature, t he 
solvent p roperties of petroleum for resi n  acids, and 
more especially for oxidation products, i ncreases, the 
result being the contam ination of the di stillate with 
impurities, which it is impossible to completely remove 
either by washing with soda lye and water or by other 
means. -R. Zaloziecki ,  C h e m .  Zeit. 

WHILE th ere are no complete statistics available, 
careful estimates from all possi ble sources of in form
ation make it probable that at the time of the dis
covery, there were n ot more than 500, 000 Indians in all 
North America. 

/ 

THE AMERICAN YACHT DEFENDER. 

the source of a punct ure or leak. "Ve can, of course, 
make a tire t h at is fairly safe, b u t  from the very 
nat ure of things it must be h eavy and dead . You 
m a y  take it  for granted that in every case a lively, 
resiliE'nt tire i s  easi l y-too easily-punctured. It can
not be oth erwise. Riders m ust choose between the 
t wo. One reason why a puncture in the single tube is 
so hard to locate-impossible, in many instances-is 
that the puncture has gone not only through the 
th read of  the tire, bnt has minutely pierced or pricked 
t h e  insid e  of the part n ext the rim. Few riders realize 
th is. In fact, from the number of tires returned it 
seems as if none of them do. B ut, perhaps, they are 
not to blame. When such a p U llcture occurs every 
rider and every agent immediately apparently con
cludes that the tire is ' porous. ' They h ave all caught 
on to that term. The t ires are sh ipped back to the 
m akers, and it  cannot be denied that they, too, are 
often nonplussed. T h e  puncture not having gone clear 
t.h rough, but. m erely pricked the inner coating, w h en 
the tire is placed in � water a splendid aquatic display 
ensues. The air oozes through and in and around the 

137 
threads of the fabric, and usually finds a dozen or 
more outlets, not one of wh ich may be n ear the true 
source of the trouble, which i s, of course, inside and 
i n visible. Freq uentl y i t  causes little p i m ples or 
blisters, and though one may i nsert plugs w herever 
one appears or wherever the water b ubbles, it does 
no good. The tire still leaks. ,Ve have often inserted 
t wenty plugs in a single tire and then had to give up 
the chase, for it really amounts to th at. 

" What causes a porous tire ? Oh ! th ere are any 
n u m ber of causes. We once had a spell of that sort o f  
trouble with our inner tubes, a n d  were at o u r  wits' e n d  
to find the reason . ,V e  finally l ocated it. ,Vorkmen 
walking on the floor above sh ook from the ceiling into 
th e rubber composition fine particles of dust and wood. 
Another time we found t h at in the absence of the fore
man some of th e men h ad been skylarking-th rowing 
at each oth er rags or something of  the sort, which h ad 
been l y i n g  on t h e  floor, and which contained fine 
particles. Th ese got i n to the rubber, and a big batch 
of porous tires resul ted. A mere speck on the man drel  
or pole on which the tires are form ed will also cause 

expensive misch ief of the 
same sort. " 

T h e  editor of the [ndia 
Rubber ·World cOlll m ents 
as foll ows : " As a matter 
of fact, the problem of 
avoiding porosity is one 
that has caused the rub
ber trade a deal of trou
ble and cost m uch m onE'y. 
There are t imes, of course, 
w h en particles of dust 
dropping upon "heets of 
thin rubber will cause po
rosity, b ut, as a rule, th i s  
i s  far from being th e cau se. 
A more common one is  t h e  
presence o f  gas developed 
i n  the com pound d uri n g  
v ulcan ization . For exam
ple, if th e fabric u pon 
which t h e  compound is to 
be spread, or if  the com
p o  u n d s them selves are 
damp, when heat is ap· 
lllied that d ampness will 
become steam and wi l l  
form little bubbles i n  the 
rubber, thereby causing 
porous p l a c e s. Further 
than this, certain of the 
poorer grades of rubber 
contain in gredients that 
under h eat resol ve t h e m 
selves i nto gases t h a t  .do 
exactly the same thing. 
Then , too, in compound
i ng, it oftentimes happens 
t h at two or m ore i ngre· 
dients that are brough t 
together will form a gas 
that resul t s  in th e wor�t 
sort of porosity. For t h es!' 
reasons, rubber, ad u lter
ants, and fabrics should all  
be very carefully dried. 
After the compo u n d  has 
been spread on the calen· 
der, it i s  also an excellent 
plan t o  let it lie on the 
rack from t welve to t wenty 
four hours oefore using, 
w h i c h  will  oftentimes en · 
tirel y do away with a 
tendency toward porosity. 
R u b b e  r manufacturers 
who em ploy chemists can 
very easily tell whether 
their com pounds are such 

that will develop gases duri n g  vulcanization,  and 
should b e  able to avoid porous goods. A very good 
common cure for compounds that have a ten· 
dency to blister is  to add a little slaked lime, w h ich 
has long been k nown as preventive for this sort of 
trouble." 

.. f . . .. 
An African G U ln. 

This gum differs from tragacanth in being complete
ly vitreous in appearance. It occurs in large pieces 
which are more or less elongated, but never rolled. 
When h eated with water it forms a starch w h i ch 
separates i n  opalescent masses, and on l y  dissolves on 
very prolonged boi l ing. Its sol ution is dextro-rotary 
and is precipitated by basic lead acetate, alcoh ol, and 
ammonium sulphate. ,Vith nitric acid t h e  gum givps 
muric and oxalic acids, with sulphuric acid it yields 
furfuro1. Potash colors it yellow, phloroglucinol and 
h ydrochloric acid, or p yrogallic aci d ,  pale red, but 
phenol and a-n aph thol do n ot cause coloration. The 
gum appears to be formed under the bark.-C. Hart 
wich. 
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Bacteria in Eg2,"s. 

It has been reserved for D r. McClintock, of the 
Uni versity of M i c higan, to point out th at not even 
that dainty ad j u nct to the breakfast table-th e  egg
is free froUl t h e  ravages of the " u b i q uitous microbe." 
H ith erto t h i s  article bas been consumed in happy 
i g n orance, but t h e  result of Dr. McClintock's investi
gation will  be to sedously interfere with the peace of 
mind of many. In an evil moment th e  doctor took np 
th e task of ascertai n i ng whether eggs were infected 
with bacteria, and, if so, wh ether before they were 
laid or not. A h ealthy laying h en was obtained, and 

after repeated wash i n gs in a s ublimate sol ution, she was 

placed in a sterilized cage . T h E'  hen laid reg ularly 
every other ,l ay. and t h e  eggs were obtai ned as soon 
as possi ble after being laid and some of th em wrapped 

in �terili ze(l cotto n an d placed in an i ncubator. All 
th ese eggs became d ecom posed and s wa rmed with bac
teria. Other eggs taken from the h en as soon aR laid 
were brok� n and c ul t u res mad e from their contents. 

Some of t h ese c u lture t ubes de ve loped ; others remain
ed steri le. Som e days after the h en was killed, and 
with due prf'cautio n s , c u lture tubes were inoculated 
from various portion s of the oviduct. Most of th ese 
tubes developed. 

Tbe e \' idence h ere seems to point to th e fact that 
th e f'gg was inoc u l ated d uri ng its passage d o w n  t h e  
oviduet before t h e  s h e l l  w a s  formed . It does n ot, o f  
course, fol lo w t h at all  eggs contai n m icrobes, nor does 

it follo w that e ven where bacte ria are present they are 
in any way harmful. It is a IlIatter of common knowl · 
edge that eggs kept exd u ded from the air will k eep 
a l m ost i n d�finitely. It is, llIoreo ver, difficult to under
stand h o w  t h e  experi lllen ter s ucceeded in completely 
steri l iz ing- h i s  h en and het· cage, an d, if he succeeded 

i n  th at temporaril y, in keeping her sterile. The 
feat h ers of the b i r d ,  eFpeeially when s h u t  up, w o u l d  
o ffer t h e  m ore favora b le medium for propagat ing 
bacteria, and it is q uite possible that hence came the 
microbes. B u t, after all is said, what we want to 
know is  th e u ti li ty of i n formation of this kind ? I f  
D r. McClintock h a d  boiled h i s  eggs, a n d  after that 
fo u n d in th em the germs o f  some s pecific disease, such 
as typhoid or di ph theria , th ere m i ght be cause for 
trouble ; but,  if t h ere are any bacteria w hich wil l  sur
yive a fe w lll in utes in a frying pan along with a rasher 
of bacon, we would feel inclined to ask the M i ch igan 
professor to proceed with his investigations. -Th e  
O hemist and Dr uggist. 

. ' . . . 
P l e a s a n t  'Vo rds frOID an '�PI)reeiative N e l gbbor. 

Our estee m ed contemporary, the Man ufacturer and 
Build"r, wh ich has with marked abil ity thro ug h many 
years catered to the wants of a m ost discriminat i ng 
class of readers, i:; pleased to make the  follo w i ng ki nd_  
l y  commend atory remarks u pon ou r work :  

" T h e  career of the SCIENTIFIC AJIIIERICAN, that u n i
versally known and popul ar j ournal, h as been one of 
rem arka ble success. It may now claim the distinction 
of being t h e  oldest among the popular scientific j o u r
nals of t h e  U n i t e d  States, and it has al ways been 
among the best. Th e SUPPLEMENT, which was started 

, in the Cen ten nial year, has come to be recogn i zed by 
all  who are interested in th e progress of science as the 
best source of gen eral information, respecting the c u r

rent of scientific th ought, to be found in any language. 
It is almost exclusivel y  eclectic in its  make-up, but its 

selections are made with such in telligent discrimina
t i o n  that every field is c ulled of its best fruits. The 
A RCHITECTS' AND BUILDERS' edition of the SCIEN
TIFIC A:lIERICAN i s  of more recent origin, b ut fulfills 
ihi lIlbsion so well t h at it ranks with t h e  best-as it 
certainly i s  one of the most useful-of American tech
nical j ournals.  

" Of the miscellaneous pUbli cat ions of Munn & Oom
pan y, the ' Scientific American C yclopedia of Re · 
ceipts, Notes and Queries, ' a large quarto volume of 
over 700 pages, is perhaps the most notable. It is a 
valua ble work of reference on all subj ects relating to 
the arts and ind ustries, containi ng 12, 500 receipts care
ful l y  collated from the latest and most trustworth y 
sources. Another ad mirable, practical work, especial
ly praise wort h y for t h e  excellence and wealth of its 
i l l ustra tions, is ' Experi m ental Science, ' edited by G. 
1\1. Hopkins . As a hand-book for the stud y of natural 
philoso ph y it is un surpassable. W ithout d welling 
upon a number of llIiscellaneous technical works, al l  
characterized by their practical treatment of the sub
jects to w h i c h  t h e y  relate, we may refer finally to the 
' Seientific Ameri can Hand-book, ' an attracti�e little 
pamph let, gi vin g in concise form a large amount of 
i m portant information respecting patents, caveats, 
trade-marks, etc. , which every i nventor w ill find highly 
useful to know. T he great experien ce an d extensive 
b u siness of the firm of M u n n  & Company in thi s  
branch of professional w o r k  h as made thei r name 
Ill ore wi dely kno w n  through out the country, as well 

as in E urope, than that of any oth er American 
house." 

. ' . , . 

THE Presi dent of the French RepUblic has a salary 
of £24,000 a year, and a further allowance of an equal 

amount of exoenses. 

J ( itut ifit �mttitJu. 
AN IMPROVED HARP. 

In the accompanying illustration is represented a 
harp in which are embodied late devices d esigned to 
improve t h e  instrument in every way and to greatly 
en hance the q uality and q uantity of the tone, espe
cially in the lower register. For th ese improvements 
a patent was rece ntly issued, and they h ave been in
corporated i n  the reall y  superb instruments k n o w n  as 
the Lyon & Healy H arps, built by the firm of that 
name in C h icago. As h arps h ave been ordinari l y  
b uilt heretofore, t h e  upper e n d  o f  th e soun d board 
is of a width equal to the length of the string at 
th at point, say t h ree inches, w h i l e  its lower end 
is l ess than one-fourth the len gth of the strin g, or 
is only about fou rteen inches wide for a strin g about 
five feet long. To w i den t h e  base of the bod y of the 
h arp a n d  spread the pedals is i m prac t icable, and has 
obvious objections in consi d erations of con venience 

and appearance. B ut by a combination w ith the bod y 
of side extensions, and a sound board secured th ereto 
near their outer edges, w i th most skillfnl mech anical 
construction, the wid th of t h e  sound board i n  t h e  lowf'r 
register i s  in creased w ith out increasing t h e  width of 
the body, wh ereby the power, clearness, and beauty of 
th e lower no tes is greatly increased, so much so that 

they can be readily dist i nguished i n  full  orehest ra pas
sages. Eminent virt uosi upon the harp have passed 

THE LYON & HEALY HARP, WITH ENLARGED 

SOUNDING BOARD. 

high encomiums u pon th e Lyon & Healy har ps, and 
the new harp catalogue issued by the man ufacturers 
contains portraits and the strongest kind of testi
monials from such world famous artists as Aptom mas 
of London ; Chesh ire of Ne w York ; C ervantes of 
Constantinople ; Bressler of Paris ; Posse of Berl in ; 
Brei tschuck of New York ; Snoer of Leipzig ; Bauer
Ziech of Dresden ; Sch uecker of Bost on and others. 

. , . . . 

F lo,vers as F o o d .  

Although it is well known th at man y ki nds of flo wers 
are u sed in m edicine, the fact lII ay not be kno wn to 
lIlany that the blossom s of certain plan ts are em p loyed 
as arti cles of food . In m an y parts of I n d i a  t h e  
tlowers o f  a sapotaceous tree, Bassia latifolia o r  mah 
wah, form a really important article of food. T h ese 
blossoms, which are succulent and very n u merous,  fall 
at night in l arge quantities from the tree, and are 
gathered early in the morning and eaten raw. They 

h ave a s weet but sickly taste and odor. Th ey are like
w ise d ried in the sun and sold in the bazars. The 
Bheels d ry them and store them as a staple arti cle of 
food, and so important are they con sidered for t h i s  
purpose that w h e n  in exped ition s for the punish ment 
or s ubjection of these tribes, when unruly, a t hreat is  
made by the invading force to cut down their Bassia 
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trees, th e menace most commonly insures their submis
sion. 

An ardent spirit like whisky is d istilled from th ese 
fl owers, and is consumed in large q uantities by t h e  na
tives of Guzerat, etc. The Parsees and hill people eat 

the flowers both raw and cooked, often with th e addi
tion of grain, and also make sweetmeats of them. A 
single tree will afford from t wo to four hundred pound s  
of t h e  flowers. 

']'h e  b lossom s o f  another species, B .  longifolia, are 
em ployed in a similar manner by th e natives of Mala
bar and M ysore, w h ere it abou nds. They are e i th er 
dried and roasted and then eaten or are bruised and 

boi led to a jelly and m ade into small balls, which are 
sold or exchanged for fish, rice and various sorts of 
small grain. 

T h � flo wers of the .Judas tree. Cercis Siliquastrum , 
of Europe, have an agreeable acid taste and are some
times m i xed w ith salads or made into fritters w i t h  bat
ter, and t h e  flower buds are pickled in vin egar. Th e 
flo wers of the Am erican speeies.  C. Canad en sis, the red 
b u d ,  are used by the Fren c h  Canadians in salads and 
pickles. 

The flo wers of the Ab utilon escu lentum, ben Qao d e  

deos, are used in Brazi l a s  a boiled vegetab le. 
'rhe flowers of Moringa pterygosperme, t he h orse

radish tree, are eaten by t he n at ives of India in t h eir 
c unies. 

Th e large and "h owy flowers of Tropffiolu Ul maj u s, the 
In d ian cress or nastu rt i u m ,  a r e  freq u ently used along 
with the young leaves as a salad. T h e y  ha ve a warm 
tastt', not unlike th at of t il t'  {"Olllmon cress, and it i s  

from this circulllstance that the plant hal:> obtained the 
naUle o f  nasturti ulll. 

The young calices of D illeni a scabrella, and D. spe
ciosa, w hich are swollen and flesh y, h ave a pleasantly 
acid taste and are u sed by t h e  i n h abitants o f  C h itta
gong and Ben gal in their curries and also for mald n g  

jelly. 
T h e  flowers of Rhododendron arboreUlIl are eaten 

by the h ill peo ple of I n d i a, and are llIade into a j elly 
by t h e  European v isitors. Yet poisonons pro perti es  are 
m 'ually ascribed to th e spedes of t h i s  gen u s, and it  h a s  
b e e n  said that  the R .  PonticllIll w a s  the plant from 
w h ose flowers the bees of Pontns eollected the h oney 
that prod uced th e ex t raord inary s y m ptoltl s of poison 
ing described as h aving attacked the G reek soldiers i n  
the famous retreat of t h e  t e n  t h ousan d . 

T h e  flower buds of Zygophyll u lll Fabago are used as 
a substitute for capers, and the flowers of Melia n t h u s  
m a j o r, a plant of t h e  s a m e  ord er, are so f u l l  of h orwy 
that the n atives of Good Hope, w h ere t h e  plant grows 
wild, obtain it for food by shak ing the branches, when 
i t  falls in a heavy shower. 

Coccoloba urifern i s  remarkabl e from t h e  ]1ee u l iarity 
of the ealyx, which becomes pul py all (l o f  a v iolet 

color, wh �nce the plant is cal led the sea s i d e  gra pe. 
This pulpy calyx has an agreeable aci d  flavor and i s  
ed ible. 

'I'h e  flower stalks of Hovenia d uleis  becollle extreme
ly large and succulent and are used i n  C h i n a  as a fruit. 
It is sai d that in flavor t h ey resem ble a J"i pe pear. 

T h e  flowers of th e pu m pkin were cook�d and eaten 
by somi' of the tribes of the Am erican I n d i an�, espe
cially by the Aztecs, by whom they were hig h l y es

teemed. 

The cauliflower, which h as been known from remote 
antiq uity, differs in a remarkable man ner from all th e 
other varieties of th e cabbage tribe, wh ose leaves a n d  
stalks alone are used for c u l inary purposes. I n stead 
of the latter bein g  used, the fl o w er buds and fles h y  
flower stalks, which form themselves into It firm cl u s
ter or h ead varying f rom four to eight or llIore i n c h e s  
i n  d i ameter, h ere become t h e  edi b le portion and one o f  
the greatest of vegetable del icacies. 

T h e  flower bud s of Cappari s sp in oRa, 11 plan t which 
grows on walls, etc. , i n  the so u th of Europe, are 
pickled in v inegar in I taly and form what are COIll

llIonly known as capers. T h ese are c h iefly im ported 
from S i c i ly, thou gh t h e  plant is largely cultivated i n  
some parts o f  France. 

The cloves of COlllmerce are the un expande d  flower 
b uds of Caryoph yl l ns arolll ati(� us  (l\fyrtaceffi), a smal l 
evergreen, native of t h e Mol uccas, but cultivated i n  
several parts of the East and W e s t  Indies. Before t h e  
expansion o f  th e flo w�rs, w h ich are prod u ced in 
bran ched pan icles at the extrem i t y  of the branches 
and are of a d E'l icate peach color, th e buds are eol

lected by hand, or else sheets and m ats are s pread u n 

der the tree and the b u d s  brought down by beati ng it  
with stic ks.  T h ey are eleaned and then dried in the 

sun.  A u n i form brown col or i"  imparted by sl igh tl y 
smoki n g  t h em over a wood fire. The flower b u d s  of 
Cal yptranth es aromaticn8, another plant of the saIlle 
order, Illay be advantageo nsly substituted. 

The flower buds and the berries o f  the myrtle, Myrtus 
com munis,  were eaten as spices b y  the ancients, and 

are still used in Tnscany instead of pepper. 
Long pe pper is furn ished by t he i mmature spi kes of 

flowers of Chavica Roxburghii, which are gathered 
and d ried in the sun. In chemical com position a n d  
qualities it resembles ord inary black pepper and con

tains piperine. 
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THE C A TASTROPHE IN BRUX. ground may cause an up ward flo w o f  the semi-fluid Spider FarlDing. 

1 39 

Brux, one of the most flourishing cities of Bohemia, m ass. T h e  accident at Sch neidemuhl was caused in Although entomologists h ave often raised spiders 
h as suffered from a cata stroph e the results of which this way. In such cases we have a slow trembling of for purposes of scientific observation and in vestigation, 
can n ot be est i mated. It is one o f  the coal-producing the earth, as i n  earthq uakes. T h e  occurrence and ex- spider raising as a m oney-making industry is some
centers and lies at the foot of t h e  E rzge birg'e, mrround- ten t, of such a sin king of the ground depends upon thing rather n ovel. One has only to go four miles 
ed b y  a beautiful and fertile country. The region is local conditions, and cannot possibly be foretold with- from P hiladelphia, on the old Lancaster pike, says a 
particul arly fortun ate, for it has not only the m i nes in out the most careful stu d y  of existin g  circumstan ces. Phi ladel phia paper, and ask for the farm of Pierre 
w h ich thousands earn their bread, but th e land is so Science possesses means for borin g  i n to such strata of I tTrantaire to see w h at can be found no where else i n  
f:ood that t h e  agriculturi st i s  well paid for b i s  work. sand with safety ; o n e  o f  the m ost i n genious o f  these i s  this  country, and abroad only i n  a l i ttle French vil
'Vh o  would h ave imagined that the m ost elegant part the freezing method o f  Engi neer Poetsch, who freezes lage i n  the Department of the Loire. 
of  the city w o u l d  be laid waste in a nigh t, t h e  o w ners t h e mass by ci rculating, through pipes, a solution of Pierre Grantaire furnishes spiders at so much per 
of fi n e  resid enees barely escaping w ith their lives ? calcic c h l o ride that has been red uced to a very low hundred for d istribution in the wine vaults of mer· 

I n  t h e  evening of Friday, J u ly 19, while a fete was in temperat ure. An other meth od consists of drain i n g  chants and the nou veaux rich e". His trad e is chiefly 
progress, c l ouds g'ath ered and a heavy storm with the !<trata of san d b y  mean s  of driven pipes covered with the wholesale m erchant, who is able to stock a 
t h u n d er and l ightnin g broke over the city. Suddenly, w ith asbestos or si m ilar m aterial, thereby reducing the cellar with new, shining, freshly l abeled bottles, and 
at half  past n i ne o'clock. al i ga,l ights in the city were consistency of the mass to that of m oist sand t h at will i n  three months see them veiled with filmy cob webs, 
f'xt in g u i s hed ; very soon after there was a rumor not flow or shi ft. Sometimes a discharge of thi s  kind so t h at the effect of t wenty years of storage is secu red 
t h at a part of the Bal l fl h o fst rasse had caved in, and it w ill stop of  itself, if t i n  water is quickly drained off, so at a small cost. T h e  effect upon a customer can be 
was evident to all tb at t h ere h ad been a landslide, such the strata are enabled to resist displace ment." Prof. i magi ned, a n d  i s  hardly to be measured i n  dollars 
a� often occ u rs in t h e  neighborhood, on acco u n t  of the Steiner does not t h i n k  i t  probable th at th ere was a and cents. It is  a trifling m atter to co ver the bins 
shifti n g  sands.  As soon as the danger was realized, I d i rect caving in of the mine u n d er the city on account with dust, but to cover them with cob webs spun from 
the houses on the street were cleared and the threatened of thoughtless cutting. It will of cou rse b e  und erstood cork t o  cork, and that drape th e neck like delicate 
district cut off by a IlI i l itary cordon. The catastrophe t h at such casualties are an i m possibi l i t y  for a c ity, lace, the seal of years o f  sl o w  m el l owing, that is a d i f
progressed ra pidly. A o n e-story house fell in and h oles like Prague, for instance, that stands on firm ground. ferent matter. '1'h e  walls of M r. Grantaire's spider 
a yard in d i am eter were made house are covered w ith wire 
i n  t h e  middle of the street; squares from six i n ches to a 
mOTe h ouses fell .  a n d  an i m - foot across, and b e h i n d  these 
mense opening was formed i n  screens t h e  walls are covered 
fron t of the H otel Siegel ; soon with rough pl anking. Th ere 
after the hotel fel l  wi t h  a are cra c k s  between the boards 
great n oise, and flallJ es b u rst appare n t l y  l eft with d esign, 
forth w h i c h  spread to the and their weatherbeaten sur-
neigb bori ng h ousps ; t h e n  a faces are d otted with knot 
two-story house on Johnsdorf- h oles and splintered crevices. 
�tra�se san k suddenl y ,  leav- Long tables l' u n n i n g t h e  
i u g o n l y the roof visible;  after l ength of the room are cov-
a pause more houses fel l ,  and ered w i th sm all w i re frames, 
al l t h i s  t ime a h eavy rai n  was wood en boxes and glass j ars. 
fall ing. Those w h o  w ere All of these wires in the room 
fleeing from the houses were are covered with pat terns of 
o n l y  l ightly clot h ed and were lace draper�', in the geometri-
drenched t o  the 8kin. T h e  eal outlines fas h i o n ed by t h e  
school houses and parts of the spider arti sts. T h e  sunlight 
bre w eries were thro w n  open, streami n g  th rough the door 
bu t still many were left w ith- shows the room hung with 
out a roof to cover them find curtai ns of elfin-woven 12,ce-
had to be taken care of by work. 
any who could m ake room for It is not all kin d s  of spiders 
t h em. There was great s u f- that make webs suitable for 
ferin g among the h omeless the purposes of the wine m er-
people. T wenty- five h ouses ch ant, and t h ose selected by 
fel l and at l east one h u n d red Mr. Grantaire are species that 
more were prono u nced un- weave fine, large ones of lines 
safe. As t h ere was no gas, and circles. T h ey are the 
the streets w ere l i gh teel only only webs that look artistic 
b y  lam ps and can d les pl aced in the w i n e  cellar or on the 
i n  the w i n do w s  of the h ouses. bottles. The spid ers t h a t 
'rhe next morning the streets weave these are principal ly 
n ea r  the rui ned district pre- t h e  E pei ra v u Ig a r i  s and 
sented a sad pict ure of de- Nephila p l um ipes. 
struction ; fu r n iture, pictures, When Mr. Gran taire h as an 
and hou seh old goods of all order from a w i n e  m erch an t, 
kinds w ere lyin g about in he places t.he spiders iu small  
con fusion. T h e  fear of further paper boxes, a pail' in a box, 
disaster was so great t h at and ships them in a crat e 
m a n y  left the city, but the with m an y  h oles for the i n -
military and the fire com- gress o f air. The price asked, 
panies set to work to save all ten dollars a hundred, wel l 
that c o u ld be s aved. It is repays the wine merch ant, 
wonderful that, i n  spite of the who, at an expenditure of 
sud d e n n ess of the d isaster, no forty or fifty dollars, may sell 
l i ves were l ost. his stock of w ine for a thou-

Prof. Friedrich Steiner, sand or more dollars above 
a h igh auth ority, explains what he could h ave obtained 
t h e  catastroph e, in the Bo- for it before th e  s p i d e  r s  
hernia, as follows : " The THE CATASTROPHE AT BRUX-A RUINED HOUSE ON GASGASSE. dressed his bottles i n  t h e  
geological c o n  d i t i o n  s at robes of long ago. Mr. Gran-
Briix are similar to those in taire has on hand, at a time, 
man y coal regions. Bet ween the w atertight clay I The water and gas mains that lie in sinking ground 10, 000 spiders, old and young, the eggs of some of 
w h i c h  covers the coal , maki n g  its removal easier, are break, and consequently they fail to deliver their sup- which, th e choicest, he obtains from France. 
layers of sand in which the particles are extremely plies, a n atural consequence which can be observed on When the mother spider wishes to lay her eggs, she 
min ute. If this san d is saturated with water, it has a sm all scale i n  the settling o f  ne wly upturned ground. makes a small web in a broad crack, th en s h e  lays say 
t h e  consi�tency of h oney and flo ws out of any opening', Man y people in good circu m stances h ave been re- fifty eggs, w h i c h  she covers with a sof t silk cocoon. In 
as sirup does from a cask. A cavi n g  in of the sur- d uced to beggary by the Brux catastrophe. A com- two weeks (or longer in winter) the eggs begin to h atch, 
face caused by the sh ifting of the sa,nd is  not unCOlll- m i t tee was formed to ameliorate the condition of the an operation that takes one or two days. The egg 
man in t h e  coal regions.  A h ole bored for driving a sufferers, and d on ations were received from all sides. shells crack off in flakes, and the young spiders h ave a 
s n p port throu gh the watertigh t strata and, perh aps, The Emperor F " anz Joseph sent $700 i mmed iately upon struggle to emerge. Then they begin to grow, and in 
reaching the strata of shifting sand , may cause hun- receipt of th e news. The traces of devastation will be a week look like spiders. They often mou lt, and shed 
dreds of cubi c  yards of th e semi-fluid mass to flow gradually removed and the d estroyed h omes built up their skins l i ke snakes. The brood has to be separated 
into the cavity underground, i n  a short space of t ime, again .  It i s  to be hoped that the city m ay be restored at a tender age, else the members of the family would 
An accident of th is  kind occurred in the Rudnei m i n e, to its former prosperou s  condition. -Illustrirte Zeitung. devour each oth er until  only one was leU. 
near Bilin, some yean: ago. In t h e  coal mines on the • I • I • • I • • • 
border between Saxony and Prussia th ese shifting Pai n t  Cor Shipa' BottolDs. Zinc Plate Cor Lith ogra p h i c  Pri n ti n �. 

san d s  are the worst enemy of the m iner. If this semi- One lb. of India rubber " previously m asticated " is Lime or calc i um chloride is d issolved in water. To 
fluid m a ss flows into t,he excavation, the strata above passed between rollers to render it non-elastic, all the t h e  solution alum is added and the mixture stirred to 
lose their support and slowly follow it ,  forming fun- pigments required in the fin ished paint bei n g  added the consistency of a thick creamy paste. 'Vater, 
nels and even h oles of greater or less d iameter which duri ng the operation. It is then d issolved in 20 lb. of nitrous acid, and finally zinc sulph ate are successi vely 
are not dan gero ns if there are no buildings on the turpentin e  or sim ilar l iquid,  12 lb.  o f  copal in the form added with further stirring. In the solution t h u s  pre
sinking ground. If this is the case, however, the of varnish, and 2 per cent of boiled oil being g-rounel pared a sh eet of zinc is steeped for a few mi nutes, t h e n  
buildings fall gradually as the support of the ground i n  to complete t h e  composition . The claim is for the rinsed with water, and the grayish· black film removed 
is removed by the disch arge of the sand. If use of I n d ia rub ber, treated as specified, and united with a sponge or brush. The plat e may now be em
the water in the quicksand is u n der high pres- with the ingredients mentioned, for producing an played with advantage as a substitute for the ord inary 
sure, a bore made downward from the surface of the " anti-salt paint." lithographic stone.-E. T. Beal, Hull, Eng. 
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Varnish 'rrees. From the stem of Holigarna longifolia, a lofty Indian yields the whitish yellow brittle resin known as sanda

rac, which is  used in varnish making, The order Anacardiacem, or Terebinths, comprises tree, the natives of Malacca extract an acrid j uice 
trees or sh rubs that yield a resinous, gummy, or milky which they use as a varnish. The stone of the frui t 
juice, which, although usually acrid and highly poison- l ikewise contains an acrid resinous j uice which is em
ous, y ields prod ucts of economic or commercial im- ployed for the same purpose, while the investin g pulp 
portance. S u ch is the case, for example, with the contains a glutinous fluid which is  made use of by 
Anacardium occidentale, a hrge tree w ith the as- painters, and for fixing colors on linen. 

Kauri resin is a prodnct of Dammara Australis,  a Ne w  
Zealan d conifer reaching a h eight o f  from 150 t o  200 
feet. The resin is hard and brittle like copal. It 
exudes chiefly from the lower portions of the trunk, 
either from natural fissures or from wounds purposely 
made with an ax, It i s  at first of about th e consistency 
and color of cream, highly gl utinous and flavored like 
turpentine, but gradually h ardens by exposure to 
the air and changes to a dark color, The best resin is 
found by digging ill the ground where old forests have 
been destroyed, and it is  foun d  from a few inches to 
as many feet in depth, and i n  localities now denuded 
of trees. It is  also found in the soil at the base of 
l iving trees, 

pect of a wai ll u t  tree, which is  cultivated in the A ugia Chinensis produces a varnish which is used in 
'Vest Indies and other warm countries for its fruits, China and Siam. Odina 'Vod ier, Buchanania latifolia 
which are known as cashe w  nuts. The stem of this and m any m ore Indian species, yield a juice having 
tree furnishes a milky j uice, which, as it dries, becomes the same property. 
black and h ard and is used in India as a varnish. A The fresh j uicy bark of Sch illUS Arroeira is used in 
g u m  is  also secreted by this plant that has qualities Brazil for rubbing n ewly made ropes, which it covers 
like tho&e of gum arabic. It is exported to Europe with a very durable bright dark brown varnish . 
from South Alllerica under t h e  name of cadj ii  gum. Mastic, a resin used for varnishing pictures, is ob-

The varnish of Sylh et is chiefly procured from tained b y  making incisions in the bark of Pistacia 
Semecarpus Anacardinum, the m arking nut tree of Lentiscus , a small tree in digenous to Southern Europe 

India. The j uice of this tree, when dry, forms a black and Western Asia. The j uice of many species of Rhus 

varnish much used in  Ind ia, and, among other pur- is milky, stains black, and is sometimes extremely 

poses, is empl oyed, mixed with pitch and tar, in the venomous. R. vernicifera, a small Japanese tree, 

calking of s h i ps. yields the famous lacquer so extensively employed by 

The fine transparent resin used in the manufacture 
of varnish under the name of damar or dammar is the 
product of the Amboyna pine, Dammara Orientalis, 
a native of the Moluccas. 

Melanorrhrna usitatissima, t h e  theet-su of Tenas- the inhabi tan ts of that country for lacq uering various 

serim and the kheu of Manipur, produces wood that articles of furniture and small ware. It exudes from 

is so hard and h eavy that anchors for native boats wounds made in the tree, and is at first a mil ky j uice, 

are made of it. The most valu able and extensively but becomes darker and ultimately black on being ex
used prod uct of the tree, h o wever, is the black lacqt:).er posed to the air. There are about twenty different  
that it  yield s, and which is  known as Martaban var- kinds  of this  lac  in the Japanese m arket. The j uice 
nish.  This is obtained by the process of tapping ; of R. vernix and R. succedaneum possesses similar pro

sh ort j oints of bamboo closed at the bottom being perties. 

Elmagia utilis, a lofty cinchonaceous tree of the 
Cordilleras, is remarkable for the quantity of green 
resinous or waxy matter secreted by the stipules and 
which invests the unexpanded buds. The resin is 
collected by the n atives and em ployed by them to 
varnish boxes and many other useful or ornamental 
objects. The natives call this tree by a name signi
fying wax or varnish tree. 

• j . ,  • 
thrust i nto h oles bored in the trunk and left for two The order Dipter'acem includes gigantic tr2es abound
days, when they become full of a whitish thick j uice ing in  resinous j uice, and found in India and espe
w h ich turns black when exposed to the air, and re- cially in the eastern islands of the Indian Archipelago. 
quires to be kept under water in order to preserve it. One of these, Vateri a Indica, furnishes the resin 
All kinds of d omest i c  utensils and furniture are lac- called copal i n  India (and gum anime in  England), 
quered with this j u ice, which is  laid on thin, and and very nearly approaching the true resin of that 
sl owly dried, the change from black to white being, name. It is also called white dammar and gumanine. 
according to Sir D. Brewster, attrib utable to its losing In its recent and fluid state it is used in the south of 
its organized structure and becoming homogeneous, India as a varnish (called piney varnish) for carriages, 
and then transmitting the sun's rays, which, in its pictures, etc. , and, dissolved by heat in closed vessels, 
previousl y organized state, it  dispersed. is employed for the same purpose in other parts of 

Herz' s Telegrapb I nvention. 

In a recent interview DI". Cornelius  Herz, at present 
a fugitive from Fl'ench justice at Bonrnemouth , Eng
land, and who is described as worn with anxiety and 
pain and clearly d ying, declared in broken utterances 
that he would leave a great i nvention to be patented 
and d eveloped. The gist of the invention is an enor
mous improvement in telegraphy, by which more 
than 1 , 000 word s can be transmitted by long subma
rine cables in the same time that 20 words can be sent 
now. The invention, the doctor claimed, would allow 
of cabling 50 words at a cost of fi ve cents. H e  dwelt 
upon the influence that the invention would h ave 
upon t h e  newspaper of the future, and said that he 
intended, in granting royalties, to reserve all rights as 
far as they applied to news. The ilJvention, he said, 
would render submarine telephony and multiplex tele
phony feasible. Among those engaged in his labora
tories in France on the experiments which h ave re
sulted in the invention he mentioned Edison's 
nephew. 

Such a secretion is probably th e substance mentioned India. It is extremely tenacious and solid, but melts 
by Ainslie as the black lac of the B u rma country, at a temperature of 97 '5° Fah . The resin is procured 
with which the natives lacquer various kinds of ware. by cutting a notch in the tree, so that the j uice may 

The valuable h ard black varnish called Japan la;)- flow out and become harden ed by exposure to the 
quer is obtai ned fl'OllJ St ag-maria verniciflua of the air. The gum resin known as Brazilian copal is ob
Indian Archipelago. This resin is  extremely acrid and tained from several species of H ymenrna and from 
the people of Sumatra consider it dangerous even to Trachylobium Martianum ; Madagascar copal from 
sit or sleep beneath the shade of the tree that yields Hymenrna verrucosa ; and Mexican copal from Elmo
it. The manner of preparing the varnish is fully de- carpus copallifera and Rhus copallinum. 
scri bea in Jack's Malayan Miscellanies. I Callitris quadrivalvis, a coniferous tree of Barbary, 

RECENTLY PATENTED INVENTIONS. 

Electri c a l .  

C 0 )1  M U T A T  O R  B R U S H  H OLDE R.
Cleorge J. Junker, Mount Vernon, Ill. This invention 
provides for the construction of a commutator in which 
the different coils of the armature may be in series or in 
parallel, and the current taken off from each coil sepa
rately, permitting of supplying as many circuits as there 
are coils. The commutator is formell of a series of bi
sectcd rings mounted on the armature shaft, insnlated 
from each other and from the shaft, with the hal yes of 
each ring insulated from each other, and with the termi
nals of each coil on thc armature connected with the 
halves of one of the commutator rings. The terminals of 
the COlIs are all extended parallel with the shaft and in
sulated frolll all the commutator rings except the ones to 
which they properly belong. 

too fast. Should the wind blow very "trong, the paddles 
will be forced edgewise to afford open passage through 
the;wheel, as though the mill werc out of gear. By means 
of a simple:mechanism the wheel may be stopped from the 
ground or its speed slackened. An auxiliary wind wheel 
is provided at the tail of the mill which automatically 
acts to carry the main wheel iuto the wind, should the 
wind shift. 

CABI NET."::'Peter Ul������C-:d�r R���-I�ce. The data on which the book is based was cOllette�; 
ids, Iowa. This is a cabinet to receive checks, tickets during many years of study and practical work on the 

and similar articles and has a roll front movin" in part of the eminent author. In 1880, the triple com

grooves adapted to dIose its open side, a brake d;�ice pound engine was little more than a dream, the highest 

engaging the movable front and holding it in place boiler pressure used by advanced enginecrs was 100 
wherever it may be fixed. pounds pcr square inch, steel crank sbafts and other 

lU e c h a nical. 

NUT LocK. -Wi lliam Woolcock, Sha
mokin, Pa.  This is an improvement in nut locks in 
which the nut is  secured on the holt by means of a 
washer, or by a supplemental nut applie!l to a reduced 
portion of the bolt. Combined with a bolt having a re
!lnced polygonal extension is a nut having a threaded 
bOBS on which a cap nut is adapted to screw, a ratchet 
being applied to the bolt extension, in connection with a 
pawl and spring. 

Railway Appliance ... 

SAFETY CAR BRAKE. - Jefferson U. 
Elwood, McKeesport, Pa. This is a brake especially ap

plicable to street cars, and for use in conjunction with 
the ordiuary brakes. Secured to the car truck are verti
cally sliding transversely slotted brake shoe holders in 
brackets, there being wedge-shaped shocs adjustable in 

the holders. The brakes frictionally engage the track 

rails, and work on a curve as well as on a straight line. 
The handle mechanism for working the brake is ap
plied to an ordinary brake shaft, not interfering with the 
working of the latter. 

A�l·i cultural. 

C O R  N S H E  L L E  R.-Albert Peterson, 
Cambridge. Ill. A machine adaptetj to cut up fodder 
with corn ears thereon, and then separate the shelled corn 
from the fodder and cobs, is provided by this inventor. 
rrhc driving shaft may be turned either by hand or power, 
and the shelling and separating mechanism are so ar
ranged that it may be used in connection with an ordin
ary corn cutter, and made to shell corn very rapidly and 
clean it nicely. 

Mlsce l l a n eo ll s .  

W I N  D M I L L . -- Saunder Saundersen, 
Northwood, North Dakota. This mill is designed to 
permit the paddles, when the wind blows strongly, to be 

forced perpendicularly edgewise to tbe wind, thus spill. 

iug sufficient wind to prevent the whee! being revolved 

S URFACE CONDENSER. -Albert Hobe
recht, Ensenada, Mexico. A series of steam or fluid con
densing tubes is arranged in tiers, according to this inven· 
tion, air spaccs surrounding each tier of tubes held inde
pendent of but communicating with each other, an air 
supply being connected with such spaces, while air tubes 
are passed through the steam tubes and independent air
supplying means connected with each tier of air tubes. The 
improvement is adapted for usc \vith stationary, marine, 
or locomotive engines, and also for condensing spirits in 
all kinds of distilleries and breweries, operating without 
the use of water or other agency except air from a stack 
or artificial draught. 

DRIER FOR COFFEE. GRAIN, ETC. 
Emilio C. y Echeandia, Las )larias, Porto Rico. This 
apparatus provides for theireaily insertion and removal of 
the material to be dried, the arrangement being such 
that all the grains will be thoroughly and similarly 
heated, the drier being designcd to work thoronghly and 
with great rapidity. It comprises a revoluble cylinder 
having closed ends, a series of communicating circum
ferential compartments with perforated inner and outer 
walls, and a heater arranged within the cylinder. 

PLUMB AND LEVEh -William Moore, 
Long Island City, N. Y. This is a tool in which both 
the plumb and the level tubes may be adjusted simnl
taneously by the movement of a single screw, the glasses 
being so set that they will maintain their adjustment for 
a maximum of time. The plumb and level glasses are 
so located that the tool may be "sed conveniently either 
in plnmbing work below or above the operator. The 
plumb and level glasses are virtually one, but partitions 
render the plumb and level compartments of the con
tmuous glass independent. 

SASH H OLDER. -Ch arles West, Engle-
wood, N. J. 'rhi. invention relates to sliding sashes 
such as used on carriage doors, and provides a sash 
wttich will not rattle, which will remain in any position 
to which it may have been adjusted, and which may be 
used with carriage doors having grooves or guideways 
of different shapes. The sash has at the sides of its 
npper portion opposing spring-pressed swiveled leaves, 
arranged to move yieldingly perpendicular to the plane 
of the sash, there being guides lower down in the same 
plane with the leaves. 

GAME COUNTER. - Charles H. Isburgh, 
Melrose. Mass. '1'his is a light, cheap and positive iudi

TIGHTENING DRUMHEADS, ETC.-18aac 
H. Sapp, Bucyrus, Ohio. According to this improve
ment a tensIon band is passed around the head of the 
drum, banjo or similar instrument, inside the point of 
its attachment to the body, and a tension deyice is con
nected with the band, whereby it may be made to bind 
more or less firmly against the hcad. The tighteniug 
may thus be effected quickly and conveniently, and the 
instrnment not be bound by the numerous tightenlng 
devices usnally employed. 

GAME ApPARATUS. - Joel Northrup, 
Otisville, N. Y. For playing jackstones in a novel man
uer this inventor has devised a flanged playboard in 
which is held a removable canseway provided with a 
series of devices for the reception and passage of the 
jackstones. '1'he places in the causeway to receive the 
jackstones are of different forms and the game may be 
varied by the obstructions, hazardR and hiudrances 
placed in tbe causeway or on the board. 

TOILET PAPER H OLDER. -'Villiam L. 
Pattlani, Alameda, Cal. This inventor provides a case 
in which the sheets may be held in position for conyen
ient removal, the caBe when not in use being folded np 
compactly against any cOIlvenient support. 

Designs. 

HAND BAG. -Henry Bruning, Brook
lyn, �. Y. The leading fealme of this design consists 
in a bag body the whole lower end of which is sur
rounded by an annular band. 

SPOON. -George P. Tilton, Newb nry
port, Mass. The bowl of this spoon is divided into a 
number of lengthwise ranging curved s urfaces which 
follow the longitudinal curves of the bowl and arc nar
row both at the point Ilnd inner end of the bowl. 

NOTE.-Copies of any of the above patents will be 

furnished 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. 

A MAKUAL OF MARINE ENGINKERIKG. 
By A .  E. Seaton. I,ondon : Charles 
G ri ffi n  & Compan y, Li mited. New 
York : D. Van Nostrand Company. 
1895. P p. 585. 8vo, 140 illustrations, 
plates. Price $6. 

cator for keeping account of the number of points played This is the twelfth revised and enlarged edition of a 

in games of cards, dommos, etc. It i8 a permanent at- 'I standard work. The book was first prepared to supply 

tachment to or a portion of a table, and when the score the want of a treatise on the application of theoretical 

is recorded it is immediately placed before each of the I principles to the design and constrnction of marine mao 

players, the change of score requiring but very simple chinery as determined by the experience of leading engi

and slight manipulation. • neers and carried out in the most recent successful prac-

heavy forgings were looked upon as luxuries to be in
dulged in only by governments and ,,,ealthy·corporations. 
To-day all these conditions arc changed. Most of these 
changes in engineering practice were gradually intro
duced, so that it was not difficult by slight emendations 
and additions to bring the book up to date at each new 
edition, but other changes have bccn so rapid as to re
quire the entire remodeling of the book. On the whole, 
it is one of the most useful books ever written on the 
subject and has the advantage of being fully up to the 
best modern practice. 

TRANSACTIONS OF THE Al\1ERICAX IN
STITUTE OF ELECTRICAL ENGINEERS. 
Vol. XL Ne w York : Published by 
the lmtitute. 1894. Pp. 938. 8vo, 
illustrations, plates. 

'1'hi8 volume contains a large number of papers with 
discussion by prominent electricians including William 
A. Anthony, H. W. Pope, E .  J. Houst.on, Joseph Wetzler, 
A. E. Kennelly, C. O.  Mailloux, Carl Hering, C. P. Stein
metz and others. Onc of the most in teresting and timely 
articles is that of Isaiah H. Farnham on " Destructive Ef· 
feet of Electrical Currents on Subterranean Metal Pipes," 
showing the condition of affairs in Boston. "'...-e learn 
from it that the Omaha plumbers apply the name of 
" smallpox pipe " to those pipes which are pitted by elec
trolysiB. " The Electric Brake in Practice, " by Elmer A. 
Sperry, is another important paper, while  that of Prof. 
George D. Shepardson on H Suggestions for an Index of 
Engineering Literature " offers many plans for indexing 
the vast amount of literature which has appeared on this 
subject. In the back is a diagram 01' table called 
H Diseases of Dynamo�\" compiled and arranged by 
Lieut. C.  D. Parkhurst. This valuablc table should find 
a place in every dynamo room, as it will tel l the probable 
cause of thctrouble from the symptoms shown and gives 
the remedy. 'rhe table is very elaborate and undoubtedly 
represents an immcnec amount of labor. 

DER ZUSTAKD DER ANTIKEN ATHEN
ISCHEN BAUWERKE AUF DER B URG 
U ND I N  DER STADT. Bv P t"Ofessor 
Dr. J osef Durm. Bprl iri : W i lhelm 
Ernst & Sohn. 1895. Pp. 18. 4to, 18 
illustrations. 

In our SUPPLEMENT, No. 1021, there is an article on the 
same subject the present condition of the remains at 
Athens with special reference to their preservation. Dr. 
Dllrmls work\ however, is not limited to the Parthenon, 
but includes other monuments. Dr. Durm is particularly 
fitted to write on the condition of these buildings by 
his researches on Renaissance buildings, notably the 
Cathedral of Florence and St. Peter's Church at Rome, 
which were embodied in his " Die Domknppel in Florenz 
und die Kuppel der Petcrskirche in Rom." The ex
cellent sketches in Dr. Durm's v·:ork on Athens are ca1-
eulated to give a clear idea of the present rumous con. 
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Liition of these important architectural remains. W e  are 
glad to be able to say that recent advices from Athens 
state that the work of preservation, if not of restora
Lion, will not be delayed. As it takes a long time for 
white Pentelic marble to weather to the present shade of 
the remams, it is to be hoped that the restorations will be 
l ight. 

A LGEBRA FOR BEGINNERS. By H. S. 
Hall and .S .  R. Knight. Revised and 
adapted to Alllerican schools by 
Frank L. Sevenoak, A. M. , M. D. 
New York and London : Macmillan 
& Company. 1895. Pp. 188. 16rno. 
Price 60 cents. 

This excellent work will be found to meet the wants of 
all who do not require a knowledge of algebra beyond 
quadratic equatIOns-that portion of the subject usually 
co\'el'ed in the examination for admission to the classical 
eourse of American colleges. 

l\l ATRICULA'l'IO N  DIRECTORY. No. X VIII. 
June, 1895. London : U n iversi t.y Cor
respondp,nce College. 1894. Pp. 132. 
161l 1O. Price Is. 

arrangement the book does not differ materially from 
the general run of books on the subject. The method of 
presentation is clear and logical and a large nnmber of 
footnotes add to the interest of thc work. The exercises, 
questions, problems and experiments are excellent. 'l'he 
illustrations are a striking feature of the book and it is 
satisfactorv to note that at last a modern telescope (the 
Lick) and the transformer have got into a text book. 

THE MANUFACTURE OF EXPLOSIVES. A 
TheC'retical and Practical Treatise on 
the H istory, the Physical and Chemi
cal Properties and the Manufacture 
of Explosives. By Oscar Gutt
mann. London : Whittaker & Com
pany, 2 White H art Street, Pater
noster Square. 1895. 2 vols. Pp. 782, 
xlix, 147 illustrations. Price $9. 

A really good book on explosives has been needed for 
a long time, and the present work seems to have been 
written by a person thoroughly conversant with his sub· 
ject. '1'he introduction of the dynamites for civil and of 
guncotton and picrates for military engineering opera· 
tions, and the general adoption of small bore magazine 
rilles and smokeless powders has completely revolntion· 

'l'his pamphlet belongs to the University Tutorial ized the subject. of explosives, and rendered many of the 
Heries and gil'es the general method of work by which old books useless. The present work is not a bare cata
specially prepared conrses of lessons are given for the ex- logue of modern explosives, bnt is a technical work, 3minatitms of the University of London in Arts, Science, dealing with their manufacture on a commercial scale by Laws, ami Music. These COllrses " embrace all that is the iatest and most approved methods. An admirable 
requis�te for success, yet e�tirely relieve candidates f�om I feature of the book is that under nearly every engraving supernuous work, the speCial syllabus of each examma- will be found the scale on which it is drawn, so that a 
tion being always kept in view." We have several times correct idea may be obtained of the dimensions of various 
called attention to this pernicious system of limiting cdu- parts of the machine. This does not apply only to plans, 
cation to those subjects required for degrees and certifi- but to the shaded drawings. The same idea could be 
cates. The conespondencc system of education might carried out to advantage in most technical books. '1'he 
be introduced in the United States with advantage to a work treats of powders of all kinds, gnncotton, nitro
milch larger extent thanJ it has already been. 'l'he glycerine, fulmir.ates, dynamite, sprengel explosives, ete. 
prescnt Matriculation Directory is of course of little The bibl iography of explosives is very full, and is one 
vallie to the American student, the text-books and of the most important f(·atures of the book, and even in. 
methods of instruc tion bein!{ different. cludes works pllulished in 1895. On the whole, the work 
DESIG NING AND PAI NTING VIT RIFIA BLE is an admirable addition to technical literature. 

C OLORS ON GLASS MADE ACCESSIBLE POSITION DIAGRAM OF CYLINDER WITH 
TO ALL. By H. P. Saucre. 'frans- MEYER CUT-OFF AT ONE-EIGHTH, 
lated and adapted by Favor Ruhl & ONE-FOURTH, THREE-EIGH'l'HS AND 
Company, New York City. P p. 53. ONE-HALF STROKE OF PISTON. 
16mo, illustrated. Price 60 cents. :New York : Spon & C h am berlain,  

'1'his valuable little book is aut,horized b y  Lacroix, o f  
Paris, the well known manufacturer vitrifiable colors, and 
with the aid of the clear de"criptious any one who can 
paint at all should be able to tm'n out excellent work. 
The newest methods of work are described. 

12 Cortland t  Street. 1895. Price 25 
cen ts. 

The valves may be adjusted by pulling the slips on 
the underside of the card. Such diagrams are of great 
assistance in comprehending a difficult subject. 

THE CATHEDRALS OF ENGLAND AND � Any of the above books may be purchased through 
WALES. " The Builder " Series. Lon- this office. Send for new book catalogne jnst pnb
don : Published by " Th e  Builder, " lished. MUNN & Co., 361 Broadway, New York. 46 Catherine Street, London, W. C. , 
1894. Elephant folio. 62 plates and 

, l , plans 011 plate and India paper. SCIENl lFlC AMERWAN Detail cuts and descri ptive letter-
pre�s. Library edition limited to 250 8 U I L D I N  O E D I T I O N . copies. Price, unbound in portfolio, 
£3 13s. 6d. Bound in whole buck
ram, £4 45. American price, $29.40 
a n d  $33. 60 respectively. 
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Colonial honee at Scranton, Pa. Perspective ele
vation and floor plans. Cost complete $4,500. E.  
G. W. Dietrich, architect, New York City. A sim
ple yet pleasing design. 

The cathedrals of England are the richest architectural 
heritage of the English people, and any work devoted to 
them is sure of attention. We already have many works 
t1evoted to them, treating them from the popular and 
histurical side and occasionally from the side of the pro
fessional architect as well. They all, no doubt, 

.

fUlfill a 1 2. 
useful purpose, bnt the present work appears to have 
been designed on different lines, as at the same time it 
appeals to the practical architect, the amateur, and to the 
section of the general public who care for cathedral his

A cottage at Residence Park, New Rochelle, N. Y. 
Two perspective elevations and floor plans. Archi
tect, Mr. G. K. Thompson, New York City. A 
unique example for a cottage dwelling. 

3. Perspective and floor plans of a Colonial cottage at 
South Orange, N. J. Built by H. E. Matthews, 
Orange, N. J. A neat design, with some novel 
features. 

tory and buildings. The views are all entirely new ones, 
and in many cases the .stereotyped H view " which has 
come down from the time of Winkle's " Cathedral 
Churches" has been abandoned. Unlike most series of 
illustrations of this kind, the method of execution is 
various. The drawings are reproduced according to the 
modern methods of photo-mechanical work. To archi
tects, the plaus will form the most valnable part of the 
hook, as they arc drawn on a large scale ; in some cases 
they occnpy two pages of the portly volume. The plans 
are, of course, drawn to scale, and the dates of various 
portions uf the edifices are distinguished by shading, 
etc. 'l'he plans are exceptionally clear, with the possible 
exception of the Canterbury plan, and give a splendid 
idea of the arrangement of the cathedral and convent-
I Ial buildings. It is pleasing to note that many of the 
slUaller cathedrals, which are usually omitted in works of 
this class, have been adequately treated, as St. David's, 
Hangor, and St. Asaph. The detail drawings arc new, 
and WIll prove interesting to both the professional and 
the amateur. '1'he letterpress is republished from • •  The 
Builder." On the whole, the work reflects grelt credit 
on those who have had in hand its production and publi
cation, and the meritorions yolllllle is deserving of a large 
sale. 

4. A Colonial honse at Snmmit, N. J. Perspective ele
vation and floor plan. Architects, Messrs. Child & 
De Gall, New York City. 

5. A cottage in the suburbs of Brooklyn, N. Y., erected 
at a cost of $7,500 complete. Perspective elevation 
and floor plans. Architects, Messrs. J. C. Cady & 
Co., New York City. An artistic design. 

6. Two perspective eJevations and floor plans of " L')v
er's Dell," a residence recently erected in New 
Jersey. A pleasing example for a modern Colonial 
dwelling. Architect, Oscar S. Teal, New York 
City. 

7. A residence at Sea Side Park, Bridgeport. Conn. Two 
perspective elevations and floor plans. An ex
quisite design. Architect, Mr. W. R. Briggs, 
Bridgeport, Conn. 

8. A residence in the Colonial style, recently erected 
at Chester Hill, Mt.Vernon, N. Y. 'l'hree perspect
ive elevations and floor plans. A picturesque de
sign. Lewis H. Lucas, architect, New York City. 9. Ground plan and perspective view of Holy Trinity 
Church, Harlem, N. Y. Architect, Mr. Wm. A. 
Potter, New York City. 

AN ELEMENTARY TEXT BOOK OF ME
CHANICS. (Th e Uni versity T utorial 
Series. ) By William Bri ggs, M. A. , 
and G. H. Bryan, M.A. London : 10. A residence at Montclair, N. J., being an additional 

view to those of the same house published in the 
May issue. 

University Correspondence College 
Press. 1 8 9 5. 16mo. Pp. 336, 167 
illus trations. Price $1.40. 

In preparing the present book it has been the aim of 
the anthors to afford beginners a thorough grounding in 
those parts of dynamics and statics which can be treated 
without assuming a previous knowledge of trigonometry. 
The definitions are excellent and examples are fully 
worked out. 'l'he problems are numerons and the an
swers are given in the appendix. On the whole, it ap
pears to be an admirable text hook. 

THE PRINCIPLES OF PHYSICS. By 
Al fred P. Gage, P h . D. Boston : Ginn 
& Company. 1895. 12mo. P p. 493, 
i llustrations. Price $1. 55. 

The author published a text book on physics some 
thirteen years ago entitled " Elements of Physics." The 
present volnme is, however. an entirely new work. The 
author's views regarding the smlillness of text books and 
the mutilation of the science of physics could bc read 
with advantage by many English educators who are 
bound t10wn to the syllabus limitation of studics. In 

11. Miscellaneous contents : Waterbury electric heat 
reglliator, illustrated.-A .anitary bathtnb, illustrat
ed.-Finishing floors.-Pompeian bath room.
Seasoning of stone.-Improvement in warm air 
furnaces, illustrated. - An improved domestic 
watcr service system, illustrated.-An improved 
door check and spring, illustrated.-'l'he wood of 
most nses.-The hollow handle glass cntter, illus· 
trated. 

The Scientific American Building Edition is issued 
monthly. $2.50 a year. Single copies, 25 cents. Thirty
two large qnarto pages, forming a large and splendid 
MAGAZINE OF ARCRITECTl'RE, richly adorned with 
elegant plates and fine engravings, illustrating the most 
interesting examples of Modern Architectural Construc
tion and allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LABGEST CIRCULATION 
of any Architectural Publication in the world. Sold by 
1111 newsdealers. MUNN & CO., PUBLISHERS, 

361 Broadway, New York. 

The charge for insertion una.er this head is One DoUar a line 

jor each. insertion : abou� eiQht Itoords to a line. Adver

ttsemtn�s must be received at publication office as eart'll as 

Thursaall morning in apJ)ear in ihe followinc week's issue. 

., C. S." metal polish. Ind 13napolis. Samples free. 
Presses & Dies. Ferracute Mach. Co., BrIdgeton. N. J . 
Handle & Spoke Mcby. Ober Latbe COo,Cbagrin Falls.O. 
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Bicvcler's tool, R. C. Fawcett . . . . . . . . . . . . . . . . . . . . .. . .  544,726 
Bin' or sample case, J. Luigart . . . . . . . . . . . . . . . .. . . .. . , 544.817 
Bit. lSee Bridle bit. 
Block. See Brake nlock. 
Boat. See Folding boat.  
BOiler. 3ee Marine boiler. Steam boiler. Water 

tube boiler. 
Boiler feeder. automatic. E. L. Hall .. . . . . . . . .. . . . . .  544,976 
Boiler furnace, H. H. Hungerford . . . . . . . . . . . .. . . . .  544.898 
�g�rh����r�li1�nfi�y�� ]I!:. �I.���:::. :::::::::::: .. .. : :  �t�� 
Bottle, distributing, E. 'V. DiLsmore . . . . . . ..... , .. &15.012 Bottle for preventing fraudulent refilling, K l .  

Lloyd .. . . . . . . . . . . . . . . . .. . .... . . . . . . . . . . .. . . . . . . . . . .  544.675 
For mud dredging engines. J .  S . Mundy, Newark, N. J. Rg�·m�il!���b?g:: b�rt����.�.XSmitb . , . . . . . . .  M4,7'i'a 
Best Handle Mach'y. Trevor l\ifg. Co., Lockport, N. l(, ��:,�:. b�i���rflb�::i' guard clamp for, H. B. 
Screw machines, milling machlnes. and drill presses. 

Bra���
i
l�CC\�s�uva�e'& 'Fiiqua: : : : : : : : : : : : : : : : : : : : : : Z:1:� Tbe Garvin �lacb. Co., Lail!ht and Canal Sts .. New York. B 'd R P L t 544 733 

Emerson. Smitb & Co., Ltd., Beaver Falls, Pao, will 
send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

'i'be best book for electrlclans and. beginners in elec
t1'icity is u �xperiIllental Science," by Geo. l\1. Hopkins. 
By mail. $4 ; Munn & Co .. pnbiishers, S61 Broadway, N. Y. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J. S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

�-:;end for new and complete catalogue ot Scientific 
and otber Books for sale by Munn & Co .. 331 Broadway, 
New York. F'ree on appli cation. 

HINTS TO CORRESPONDENTH. 
Nanle" and A dd " e"" must accompany aB letters, 

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

Referell ('cs to former articles or answers should 
give date of paper and pal'e or numbcr ,!f question. 

I n q ll i l'i c N  not answered m reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn. 

Bu ye.·" wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special 'V " i nen I nf'' '·lIJati o n  on matters of 
personal rather than general intercst cannot be 
expected without remuneration. 

B:'ldre"bit: C: N.
a
:�:lo.:: ''

'' '' ''
'. : '' '.

'. : '. ''
'
'
'.'. '. '. : '.''

'. : '. '. '. : '. '. '. : 544 :�17 

��1��: �:�;/ra��O�fDke�'b�ace; 'combi'neci: 0: 'R�i: g:t�� 
�����e,W&.�la,fes��.'.���.'.��:::::::::::::::::::::::::. ��:� 
Burglar alarm, F. Bex . .  , . . . . . . . . . . . . . . . . . . • • • • . • . . . . . 545.008 
Butt er box, R. A. Simpson . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,997 
Butter worker, centrifu"al , C. O. & J. W. Glas-

cock . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . .. . . .. 544,848 
2:�er�ee SoW �a�l�to���t�i� cc���ra. 
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Cans, machinery for forming and soldering bod-
can��
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Candles, �pparatus for moulding wax coated, L. 
Ca/b'·:k�:08:�·�eJh·.;ei;,ake;.·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. · ......... .....
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Car, railway passenger. l. B. Gunzburg . . . . • . . . . . • . .  544.892 
Car. safety express. H. W. Wait . . .. . . . . . . . . . . . . . . . . 544.702 
Car ventilator, railway, G. rr. Rogers . . . . . . . . . . . . . . .  M4,OOi 
Cars, etc . . Ji fe�saving 1!uard and fender for trol ... 
Car��lg�'�el�����d ����f�iiavi·s·::::::.·:::::.·:::::: �:� 
Carrotting machine. J. H. Sanders et al. . . . . . . . . . . .  544,693 
Case. See Pen and pencil case. 
�:���t�'';'n:nu�:�r���
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Ctmin link. J .  W. Garland .. . . . . . . . . . . . . . . . . . . . . . . . .. .  545,037 
Churn and butter worker. combined, A. M. Bing-
Cid���ress� ·�L "illg·isOIr·. · ..... : .. .. .. : : : .  : .. : .. .. : :  .. : .. . '. : '. : '. : : :  rJ:�78 
Cigar bunching machine, Apsey & BeU .. .. . . .. . . . .  544.650 
Cigarette mach ine, W. Maxfield . . . . . ... . . . . . . . . . . . . 544.818 
2if�:�:t�1�1�i��y����i��a�.idi�r�e:3.obtaining 

544,926 
same. A. Schmidt .. . . . . . . .. . . . . . . . . . . .. .. . . . ... . .  544,933 

Clamp. See Bed clamp. 
Cleaner. See Boiler tube cleaner. of Closet. See Water cIo.et. 

Sciel l t iUc A IIH � .. ican Su Il(l!eluent8 referred 
to may be had at the office. PrIce 10 cents each. Book" referred to promptly supplied on receipt 
price. . . . . lUi ne " al" sent tor exammation shonld be dIstinctly 
marked or labeled. 

Closures for vesselJ:l, device for effecting air-
c lotlfe�

t
pgu.?a"l,:. 'G: & 'C: 'Ka�iiss: : :  ::: : : : : : : : : :: .' : : :  �:� 

Cnffee pot. J .  K. CumIDings .. . .. . . . . . . . . . . . . . . . . . . . .  5U,963 
Combing- cotton. 8ilk or otber fiber, machine for, 

(6606) T. J. S. writes : Please give me a conJde��:r�
i
!�b·aust· 8teairi; ·ilaci .. maii & .. Gcietii : : : :  m:�� 

receipt for enamel for bicycles . A. Enamel black for 
cycles: Asphalt, 40 onnces ; boiled linseed oil, 72 gal
Ion ; litharge, 6 onnces ; powdered zinc sulphate, 4 
ounces ; red lead, 6 ounces; litharge, 6 ounces. Melt the 
asphalt, add the others ; boil 2 hours, stir in 8 onnces 
fused dark amber gum and 1 pint hot linseed oil ; boil 2 
honrs more. When mass has thickened remove from the 
fire and thm 1 gallon turpentine. 

(6607) H. F. says : 1. Will you kindly 
inform me how I can crystallize flowers? A. Crystallized 
grasses and sprays are made as follows : The bunches 
are first arranged in a suitaule manner, tied and secured; 
a solution of four ounces alum to 1 quart boiling water is 
made, and when this has cooled to abont 900 or blood 
heat, the bunch of grass and leaves is suspended in it., in 
a deep jar, from a rod placed across the mouth of it; as 
the liquid cools, crystals of alum are deposited upon 
every spray, the flner and smaller, the weaker the solu
tion is made. This deposit of crystals occurs in the 
cooling liquid, because hot water dissolvcs more alnm 
than cold water, aud as the water cools, the excess of 
alum forms crystals which attach thcmselves to any 
fibrons matter in contact with it more readily than to 
anything else. These crystals enlarge by accretion con
stantly, as long as there is an excess of alnm in the so
lution. When the supply is exhansted, the solution is 
warmed and more alum is dis.olved in it : it is rcturned 
to the jar and the bunch of grasses is replaced. When 
sufficiently covered with crystals it is taken out and dried 
and is finished. 2. How to prepare the solution for illn
minating the face of a clock so the time can be seen at 
night ? A. Use luminous paint, which you can buy 
ready prepared. 

TO INVENTORS. 
An experience of nearly fifty years, and the preparation 

uf more than one tlundred thousand applications for Da
tents at borne and abroad. enable us to understand tbe 
laws and practice on both 

C
Ontinents. and to possess un

equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United St.ates and all 
foreign countries may be had on application. and persons 
contemplating t he securing of patents, eitbel' at borne or 
abroad. are invited to write to this office for prices, 
which are low. in accordance witb the times aud our ex
tensive facilities for conducting tbe business. Address 
MUNN & CO., oftice SCIl!:NTU'lC AMEItICAN. mil Broad� 
way. New York. 

Conveying material. process of and apparatus 
for, J. M. Dodee . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  544.970 

ConveyiniZ materials, process of and apparatus 
for. J .  M. Dodge . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . .  545,013 

Cookmg vessel. domestic. R. C. Andersen . ..... ... . 544.717 
g��8;,:�I�i��lf�':,IW:':·iv�:.i����: .. :: ... : . .. .. .. .. .. : : :  �t:� 
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Crusher. See Seed crus l1 er. 
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Curtain flxture, adjustable window. H. M. SturgiS 544,938 
��u:�nb;;.!I�.o�: �il�O�

i
.�����:::::::: : : :::::: :::: : :  �1:�� 

Cutting machine, C. M. Holcomb . . . . . . . . . . . . . . . . . . .. 544,851 
Cycle wheels. etc .• frictional surface for. A. Pul� 

Depb,;sWi�g ·macii;n';:A: W: C;;piand : :  : : : : : : : : :  : : : '. : �:fe� 
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g�"J'i,a{v�"i�kJedi . . \�y.nk.��p:::::::: ':::::::. ::::::.: g:g�.� 
Door cbeck. lI1. R. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . .  544,730 
Door operating device. automatic hatchway. J. 

]II. Elder . . . . . . . . . . . .. . ... . . ... . . .. . .. . . . . . . . . . . . ... . 544,G67 
Doors, thresbold and weather [ strip for, N. N. 

Hazelton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544.977 
J)rawing knife. A. Andren . . . . . . . . . . . . . .. . . . . . .. . . . .. 544,946 Drying apparatus . Mather & Collins . . . . . . . . . . . . .. . .  5 14,679 
Duplicating machine. N. P. Anderson . . . . . . . . . . . . . 544,648 
Dye and making same, blue. Ulrich & Bam

M��69b. 544.7'00 Educational appliance. H. "y. yorke . . . .  : . . . .  : . :  . . .  544,714 
ElectrIC circuit and mecballlsm for mUllltallllDg 

same, multiple, Ames & Parker . . . . . . . . . . . . . . . . 545.005 
:���t��g ��:::�g�: r:8:?v\�1:���.�:::::::::::::::::: �t:1gs 
Electric machines, carbon brusb holder for dyna-
Ele��;c�;,iia.�'iI.
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Electl'opiatin" apparatus. F. & F. H. En"elbard . .  544.668 
Elevator. See Electric elevator. Water ele-

vator. 
�!ii���?Je�?I\�tm�·cfii·n':a��o&·it·. 'C'ornely : : : : : : : : : : :  ��:�� 
End gate. wagon. !.  Nappin .. . . . . . . . . . . . . . . . . . . . . . . . . 544,822 
Engine. See Gas engine. Steam en�jne. 
Enj!ine indicators. drum stop for steam, W. M. 
Ev8���a���:1�tiii:i . . H: ·G·ore·. : : : : : : : : :  : : : : : : : :  : : : : : :  �!!:�� 
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Ii·abric. See Woven fa briC. 
Fabrics. device for nappillg textile. D. McGen� 

nis8 . . . . . . . . . . . ... . . . . . . . _ . . .. . . . . . . . . . . . . . . .. . . . . 544,682 
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Feedin/! device. mechanical. J.  Oraher . . .. . .. . . . .. . 544.665 
Fence. machine, wire. 1.\ E. & C. H. Lee .. . . . . . . . . . .  544.814 
Fence machine. wire. A. J .  Mun�er . . . . . . . . ... . . . . . . 54t.740 
�'ence post and socket. J. F. Williams . . . . . .. . .. . . . .  544.942 
�'ence, wire. D. Kaufman . . .. .... . . . .. . .. . . . .. . . . . . . .  544,920 
}i'ender. See Car fender. 
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F·irearm. g-as operated, J . . M. Browning . . . . . . .. . . . . . M4.661 
Fire dog, E. J. young . . . . . . . . . . . . . .... . . . . .. . . . . . . . . .. 544,71& 
�:�� ����g�u��<;.t��'\� �i��t"Des·s:::::::::::::::::::: �N�f 
Fire extinJruisb er. autom atiC, W. Harkness . ... . . .. 544,895 
Fire hose supporter. J. E. Bramble . . . ... .. . . . . . . . . .  544,�51 
Firemen. smoke helmet for. J. Senior . . . . . . . . . . . . . . . 544,832 
Fireplace tbroat, J. Lally . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544.857 
Floor clotb. etc., seasoniug-, F. Walton (r) .. . . . . . . . 11. 50& 
J1' Juid pressure motor, E. F. Williams . ... . . ... . . . . . .  544.804 
Fly trap. G. Scbmittle . . . . . . . . . . . . . . . . .. . .. . . .. . . . . . . .  544.831 
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F'oldil1!l table, V. Dodge . . . . . .. ... .. . . . . . . . . . . . . . . . . . .  544.846 
Fruit packing press. Oen otovich & Porteous . . . . . .  544.,8HG 
Furnace. See Boiler furnace. Ore roasting fur� nace. 
Gag-e. See Sewin/? machine hemming gage. Gambrel. C. A. I,arson . .. .. . . . . . . . . . . . .. . . . .. . . . . . .. .  544,8.08 
Game apparatus. A. Apflche . . . . . . . . . . . . . . . . . . .. . . . . . 544,649 
Game counter.,L. F. & B. G. Braine . . . . . . . . . . . . . . . .  544,907 
Garment hOOk, H. S. Brewington . . . . . .. .. . . .. . . . . . . 544,952 
Garment supporter. G. E. Adams . . . . . . . . . . . . . . . .. . .  544,944. 
Gas. apparatus for the manufacture of, C. W. 

Pinkney . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . . . . . . . . . . . . . 544,824 
Gas burner attacbment. incandescent, W. F. 

Simonet .. . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . .. . . . . . . . . . 544,334 
Gas enl'!ine and 2:enerator. D. Best . . . . . . . . . . . . ... . .. 544,879 
Gas producer. W. Swindell . . . . . . . . . . . . . . . . . . . . . . . . . .  544,BOO 
Gas producer. W. & J. C. Swindell . . . . . . . . . . . . . . .. .. 544.798 
Gate. See End gate. 

Im&.t���e��:.:.:.:.:.�.:.::.:.:.:.:.:.:.�:.:.:.�:.:.:.:.:.:.:.:::.:.:.:: � tiUn 
Generator. See Steam generator. 
Gold saving apparatus. D. G. Frisbie ... . . . .. . . . . . . .  545.015 
Goods on display counters. etc., permanent sal-

vage device for, E. H. 'I'urner . .. . . . . . . ... . .. . ... 544.871 
Governor. dynamometriC, W. N. Smith . . . .... .. . . . 544,69G 

F o r  which Letter. P a t e n t  01 t b e  
U n U e d  S l ate. w e r e  Gran t e d  

August 20, 1 895, 
.t. N D E A C H  B E A I U N G  'J'HAT DA'J' E .  

[ See note at  end of list about copies of these patent •.  J 

Air blast conveyer, J. M. Dodge .. . . . . . . . . . ... . . . . .. . 544.969 
Air carbureting apparatus. A. E. Aldrich . . . . . . . . .. 544,945 
Air forcing device. G. W. T .. ord .. . . .. . .. . . . .. . . . . . . . .  545.023 
Alarm. See Burglar alarm. 
Albumen. making brematin. N. R. Finsen . .. . . .. . .. 544.912 
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Animal trap. T. M. Hovell .. . . . . . . . . . ... .. . . . . . . . . . . .  544,9&1 
Arm rest. J .  W. Morrison . . . . . . . . . . . . . . . .. . . . .. . .. .. .  544,821 
Aud ipbone . J. A. Lakin ... . ... . . . . . . . . . . . .. . .. . . . . . . . 544.732 
Automatic switch, S. A. Cooney . . . . . . . . . . . . . . . . . .. .  544,961 
Axle box pedestal. car. S. J. V an Stavoren . .... . . .  544,701 
Bakmg powder, J. D. Grel!ory. . . . . .  . . .. . ... . . .  . . . . .  544,975 
Bale tie machine. (L Johnson . . . . . . . . . . . . . . . . . . . . . .  544,762 
Balling macbine. H. Wbite .. .. . . . .... . . . . .. . . . . . .. . 544,941 
Bank,lregistering savings, J. E. Mellor . . . . . . . . . . . . . 544,819 
Bar. See Cutter bar. 
Battery. See Secondary battery. 
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Belt attacb ment, Ill. B. Koopman .. . . .... . . . . . . . . . .. 544.856 
Bertb, sblp's, W. P. Hoskins . . . . . . . . . . . . . .  544,979 to 544,981 
Bertb. sofa, W. P. Hoskins . . . . . . . . . . . . . . . . . . . .. .. . . . 544,982 
Bicycle belt bolder, W. W. Batcbelder . .. . . . . . . . . . . 544.653 
Bicycle lock, combination, G. A. Crancer . . . .. . . . . . 544:,909 

© 1895 SCIENTIFIC AMERICAN, INC.



Grain meter. D. 'Yilde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,803 Grater and slicer. culinary, Grote & Dobert . . . . . . .  544,807 Grip release, automatic. 'Yalters & Maxon . . . . . . . .  545,002 Guard. See Bicycla mud guard. 
(l·UD. gas�operated breech-loadlUe', J. M. & M. S. Browning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,660 Gun, gas-operated machine. J. M. Browning, 

544.ti57 to 544,659 Gutta perclla. extracting and purifying, H . E. Serul las . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,934 Harne, i\1. J ohuson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544.984 Hal'l'ow, Arcber & Frazier . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544.837 Hay and stock rack. combined, \-Y. L. Applegate .. 544,718 Ha�.\�:���ei�:'. ��.����.� .��� .I.i:.t.i��:.��� . .  l�����.�,. 544,760 Heater. See Water heater. Heel compressing and load ing machine, :B'. :B'. Raynlolld, 2d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544.771 Hoof pad . S. H. Sherman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,797 Hook. �ee Garment book. Hook and eye. E. Donnelly . . . . . . . . . . . . . . . . . . . . . . . . . .  &44-,971 Hoop dog. cooper's, Campbell & Marr . . . . . . . . . . . . . .  544.843 Hurses or other animals, apparatus for training, 
A. H. SImpson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544,868 Horsesboe nails, tool for cl inchin�. J. Rosch . . . . . .  54-4.931 Hul ler. See Pea or bean buller. Indicator. See StOCK ind icator. Infiator or air pump. pressure indicating, .T. M. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  544,998 Insulating electrical conductors, apparatus for, 
L. W. Downes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54!.847 In�ulator. Col l ins & Foley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544-,959 Insulator for electric or otuer wires. Sproat & 'l'arr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544,778 Iron. See Rub ir')n. J oi.nt .  See B.ail joint-. J ournal box. L.  J.  Hift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545,018 Knife. See Drawine knife. Knitting machine, Circular, Reid & Stevenson . . . .  544,995 Knitting machines, striping attachment for, F. 
It. Gfeene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,849 T..Iadder. cbain, J. Maw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544,860 Lamp, P. J. Handel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 044.893 Lantern, C. D. Seys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,833 Lathe for turning lasts. etc!., \-V. F. Gilman . . . . . . . .  544,891 Life-saving apparatus, [t. Bustin . . . . . . . . . . . . . . . . . . . .  544,956 Lock. �ee Bicycl e lock. 'l'emporary lock. Locks, electric winder for time. W. H. Hollar et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545,021 Locks, electriclllly controlled winding mecbanism for time. W. H. Hollar et al. . . . . . . . . . . . . . . . . . . . . . 515,020 Locomotive, electric. E. H. Porter . . . . . . . . . . . . . . . . . .  544,685 Loom. W. Wattie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544.703 Lubricator. J. H. Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,960 .Mail bag catcher and del iverer, W. B. Demmg et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,885 Mail bag catching and delivering mecbanism, G. R. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544,900 Mail pouch , W. N. Asb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  514.651 Manbole for electric cable or other subways, E. 
L. Ransome . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  544,747 Map or chart stand, W. L. Sinton . . . . . . . . . . . . . . . . . .  544.835 Marine boiler. uprigbt. \V. N. Oldman . . . . . . . . . . . . . .  544,792 )lal'ker, land, 'V. T. Powers . . . . . . . . . . . . . . . . . . . . . . . . .. 544,825 

vl atch box appl iance. R. E. Rupprecb t . . . . . . . . . . . . .  544,691 :\-' atcll safe, J. B. Dennis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,968 . UerrJlJrandum devlce, f'aleman's duplicating, C. 
H. MUliken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544,991 .\1etals. device for saving valuable and precious, Bouk & Busbnel l . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 544.880 Meter. See Urain meter. ).li l king apparatus upon cows, device for suspend-ing mec.hanical, U. G. P. De LavaL . . . . . . . . . . . . .  5«.813 

M i l l .  See Crushing mill. Mould and operating mecbanism therefor, G. E. Pust . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,686 Motor. See Electric motor. Fluid pressure mo-tor. Spring rr10tor. \Vind motor. MusiC bolder and turner. E. G. Butterfield . . . . . . . . . M4,842 NecktIe fastener, C. )Olole . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �4-,820 Nozzle spraying attachment, A. Patterson . . . . . . . . .  544,928 
8���':.'�c�·l' dr'i.'h-;:iri : : : : : : : : : : : : : : : : :  : : : : : . : : : : : :  :' . .  : �N� Ore roastmg furnace, H. P. Holland . . . . . . . . . . . . . . . . 544.761 Ores or other similar materials, separator or con-centrator for, G. M. Reed . . . . . . . . . . . . . . . . . . . . . . . .  544.828 Ores. process cf and apparatus. for working arg-entiferous or auriferous, E. Noriega . . . . . . . .  544,925 Package making and filling machinery, H. E. Smyser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544,697 Package. sa fety. F. P. Harned . . . . . . . . . . . . . . . . . . . . . .  544,729 

�:�: d�;;�eli,°C'.f t'.a�·ertels . . . . . . . . . . . . . . . . . . . . . . . . .. . . 545,007 Pall emptying machine, E S. Fickes . . . . . . . . . . . . . . . 544.911 Paper feeding machine, J. H. Knowles . . . . . . . . . . . . . 544.764 Paving machine. \-V. Y. Ober . . . . . . . . . . . . . . . . . . . . . . . .  544,746 Pea or bean buller, \V .. . \-Veaver . . . . . . . . . . . . . . . . . . . . . . 545.£Xl3 Pen and pencil case. C. W. Boman . . . . . . . . . . . . . . . . . .  545.010 Pen, fountain, R. \V. Whitney . . . . . . . . . . . . . . . . . . . . . . 54,4,707 Penci l .  P. ·K \-Virt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 544,712 Pencil bolder, W. E. Karns . . . . . . . . . . . . . . . . . . . . . . . . . .  544,671 Photographic camera. automatic, E. J. Gregory . . .  54-4,669 Photographic retoucher, C. B. Mortland . . . .  -. . . . . . .  544.681 Picture, L. Knoefe! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,921 Pipe. See Tobacco pipe. Pipe covering. non-conducting. R. T. Brooks . . . . . .  544.9M Pipe joint cover, J. L. \Voodside . . . . . . . . . . . . . . . . . . . . M4,943 PJanter. corn, J. Urbanek . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,939 Plauter, corn, .J. '1\ Walton . . . . . . . . . . . . . . . . . . . . . . . . . .  544.906 Planter, COttOIl. M. Mannewit-z . . . . . . . . . . . . . . . . . . . . . .  544,737 Planter. band, J. A. Cbambers . . . . . . . . . . . . . . . . . . . . . .  544,720 Planters, guide marker: for curn, H. A. Behrns . . . .  544,947 Plastic material , machIne for covering metallic articles with, i\1. N. Bray . . . . . . . . . . . . . . . . . . . . . . . . .  544.656-Plastic materials. press for moulding, C. Pratteu .. 544.687 Platen press, G. Eastwood . . . . . . . . . . . . . . . . . . . . . . . . . . .  544.887 Plow. Cuchran & Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544.845 Plow, A. Pircb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544.994 Plows. heel sweep for. H. O. TerrelL . . . . . . . . . . . . . . . 545,O.fl Plushes, velvets. or otber fabrics. apparatus for steaming and renovating. \V. T. Houston . . . . . . 544,897 PorcelaIn and making same, decorated hard, E. Gerard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544,784 Post. See Fence post. Pot. See Coffee pot. Powder duster. C. Lproy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544,735 Power at a d istance by means of electriCity, ap-plying, J. F. McLaugblin . . . . . . . . . . . . . . . . . . . . . . . . . 544.8b1 Power mechanism. N. & J. Wagner . . . . . . . . . . . . . . . . . 544,757 Press. See Cider press. Fruit packing press. Platen press. Printing press. Sugar cane press. Prh�ting machine. J. Keller . . . . . . . . . . . . . . . . . . . . . . . . . .  544.763 PrintJUg press. Huber & Hodgman . . . . . . . . . . . . . . . . .. 544.800 Pulley. sectional . )1 .  H. J�orab . . . . . . . . .. . . . . . . . .. . . . . . .  544,987 Pump, Turner & Kirby , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54t.801 Pumu, compression, H. L. Parker . . . . . . . . . . . . . . . . . .  044,927 Pump, condensing-. S. VV. \Vood . . . . . . . . . . . . . . . . . . . . 545,032 Pump, double acting force. n. P. Olson . . . . . . . . . . . .  544.,864 Rack. See Display rack. Feed rack. Hay and !o\tock rack. Radiator, U. L. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544.875 Radiator, :5heet metal, L. S. Bunker . . . . . . . . . . . . . . . .  545,036 Hail joint and forming- same. Hoffmann & (i�alk . . .  545,040 Railway. e lectric, J .  F. :McLaugh lin . . . . . . . . . 544.862. 544,863 Rai lway safety appliance. E. J. �larin . . . . . . . . . . . . . . 54-4,923 Railway si£nal, \-V. B, Vansize . . . . . . . . . . . . . . . . . . . . .  544.802 Railway signal, automatic electrical, C. R. Alsop . 544,647 Railway switcb. C. W. Wentzell . . . . . . . . . . . . . . . . . . .  514.705 Railway switcb, C. F. Wilson . . . . . . . . . . . . . . . . . . . . . . .  544,874 Railway switch .  automatic, J. G. Miller . . . . . . . . . . . .  544.769 Reg-ister for counting operations of machines, S. M. Balzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515.034 Hope coupli ng. B. Kirsch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544.731 Rounoabout and observatory. E. Schnitzler . . . . . . .  544.866 Rub iron, D. L. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544.989 Rubber mixinu: or other mll1s, rol l for, E. F. Bra"g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,782 Ruler and blotter. combined, G. L. Waitt . . . . . . . . . .  545,027 Ruler, parallel, W. S. Heatb . . . . . . . . . . . . . . . . . . . . . . . .  544,787 Sawmill attacbment, band. N. Sbaw . . . . . . . . . . . . . . . .  544,694 Sawmill, band. E. E. Thomas . . . . . . . . . . . .  . . .544.\l99. 545,000 Scoop or shovel for excavatiL'g machines. C. A. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545,025 Sealed receptacle, P. J. Pauly. Jr . . . . . . . . . . . . . . . . .  544,902 Secondary battery, F. King- . . . . . . . . . . . . . . . . . . . . . . . . . .  544.673 Seed crusher, planter. and distributer, cotton, N. J. McAlister . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544.741 Sewing machine hemming- ,ga�e, J. W. Simons . . . . . 544-.751 Sewing machine tread le, D. L. Whittingbam . . . . . .  544.940 Sbaft coupling. compression, R.. F. Hargraves . . . . 545,017 Sboe. A. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544,748 Hhoes, in�ole for, W. If. Baird . . . . . . . . . . . . . . . . . . . . . . .  545,006 Sifter, ash, 'r . . J. Clepper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544,662 Sift-er, rotary flour. B. P. Quaintance . . . . . . . . . . . . . . . 544,689 S ignal . See Railway signal .  Train signal. S�ate sharpener. S . F. Morris . . . . . . . . . . . . . . . . . . . . . . .. 544.,992 �lag and furnace therefor. process of treating, Van Cleve & Rbodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 545.001 :3mok.e C01lsuming- apparatus, rr. Langer . . . . .  54-4,766, 544,767 �moke consuming apparatus for furnaces. T. Langer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,765 �oap holder, G. O. [togers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 545,024 �oidering apparatus, can, VV. D. Brooks . . . . . . . . . . . . 544,953 So le Jevel ing machine, K C. Judd . . . . . . . . . . . . . . . . . . 545.o.QG �park arrester. A .  J. Peterson . . . . . . . . . . . . . . . . . . . . . . . 544.865 Spindle bearing, \V. 1.' .. Carrol l  . . . . . . . . . . . . . . . . . . . . . . .  544,805 Sp l ice, A. I)avy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544.965 Sprayer. A. G. Provine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544.930 

J , itu t i f i, �mtti,au. 
Stereotype plate holder. L .  E .  Cbapin . . . . . . . . . . . . . .  544,958 Stitching or overseaming machine, buttonhole, J. Reece . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . 544.827 

�ilverfisements .  
Stock indicator. R .  L .  Mark . . . . . . . . . . . . . . . . . . . . . . . . . .  544,988 Stuol, J. M. Gantner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,974 ORDINARY RATES. Stopple and hand bold, combined. J. P. Miller . . . . 544,9'.xJ Stove door, J. Schill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54-t,772 I n ld d e  J' aae. ench i n llerri on ... ... .,. � cen t .  a l i n e  Stove. gas cooking, C .  Whittingham . . . . . . . . . . . . . . . .  544,7ffi U n c ii IJ a a e •  e n c h  i ll Se l' [ i o n ... _ ... ... $ 1 . 0 0  a l i n e  Stove beatinJ;! attachment. G .  :'\loser . . . . . . . . . . . . . . . .  514,789 ur For some classes oj Advertisements, Special and Stt)Ye, oil. \V. H. Wilder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545,004 Ifig1wr rates are re-qui.rell. 
�ig�����nf2,?t��;tr. �Zb�l� 'Krui i : : :  : : : : : : : : : : : : : : : : : : gt1:m The above are char!!es per ag-ace l ine - abont ei!!h t 
Stoves or other beaters, combustion device for, WOl'Js per l ine. 'j'h i 8  notice sbows th e width of the line. 

R. R. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,870 and 18 seL in agate type. 11�ng'ravings may head adver. 
Street sweeper, J. E. Porter . . . . . . . . . . . . . . . . . . . . . . . . .  544,929 tisements at the saIlle rate per allate line, by measure_ 
Stud, shirt bosom, C. H. Cooke . . . . . . . . . . . . . . . . . . . . . .  544,R84 menL, as the lette!' press. Advertisements must be Sugar cane press, J .  O. EasterJ inll . . . . . . . . . . . . . . . . . . .  544.n72 received at Publication Office .18 early as 'l'hursday 
Sulky, T. S. Heath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,918 morning to appear in the foi lowing week's issue. Swing. J. S. Leach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544.731 - �______ -------
Switch. See Automatic switch. Electric switch. Railwav switch . 'l'elephone switcb . 'rable. See F'old ing table. Tablet and notebook for stenograpbers' use, A. 

W. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  541,684 Telegrapb ic apparatus, �h ip's . . T.  K. Adelsoerg . . . . 544,87fi Telephone exchange apparatus, J. J. O'Connel l .  . .  544.001 Telepbone, magneto-electrical . M. �-'rank . . . . . . . . . .  5:14,890 Telephone switcb and system, 1D. C.  Wilcox . . . . . . .  544.711 Temporary lock" Hopfgartner & Hoebnen . . . . . . . . . 545 , 019 'l'hi l l  coupling, G. A. �'enn . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4.mO Tbi l l  coupling. L. R. Hertert . . . . . . . . . . . . . . . . . . . . . . . .  544,788 Tbread packa�e. B. L. Armstrong . . . . . . . . . . . . . . . . . .  544,877 'Ti le, rooftn�, L. F'. Plympton . . . . . . . . . . . . . . . . . . . . . . .  544,770 Tiles, et.c., press mould for manufacturing Dutch, M. Harczyk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544.786 

19��:;';�c"if;;ic�i.��c��f:'��: : : : : : : : : :  : : : :  : : :  : : : : : : :  gtt:� Train Signal, electric, F. C. E. Von Sternberg . . . . . .  544,937 Trap. See Animal trap. Fly trap. �team trap. Trap. N. Nil�on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544,743 'rrolley, U. W. Biddell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545.009 Trolley arm and attacbment therefor, G. Maag . . .  544,677 Trolley arm and wire finder, �\ W. Riess . . . . . . . . . . .  544,794 r:rrol1ey, automatic safety, J. B. Scranton . . . . . . . . . .  544,774 Truck. ladder, J. Longley . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,986 

rru��j:��g����.���.��. ����:.��. ���.���� . �.�:��: M5.022 Tumbler wasber, C. Klauber" . . . . . . . . . . . . . . . . . . . . . .  544,855 Tuning peg for strjngeo instruments. G. A. Knowles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . , . 544,812 Turning articles of pearl, etc .• machine for, J . If. Sprague . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  514.698 Typewriter cabinet, F. VetteI'. . . .  . . ............ ... 544.836 Typewritit:g machine, A. E. Rawson . . . . . . . . . . . . . . .  &1-1.,826 Typewriting machine attachment, G. J. Barrett . .  545 .0.1.5 Umbrella. R. C. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544.888 Vacuum can, Nicbolson & Ferguson . . . . . . . . . . . . . . . .  544.791 Valve, air, C. Holtmann . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . .  54:1,978 Valve. barrel, H. Strater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544.752 Valve. furnace. W. Swindell . . . . . . . . . . . . . . . . . . . . . . . . .  544.7\l9 Valve, steam, A. Boucher . . . . . . . . .  _ . . . . . . . . . . . . . . . . . .  544.950 Valves of engines, operating throttle, Silverwood 
& F'raser. . . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . . .  . .  . . . . . . 544.8G7 Vehicle. W. ]1]. Karns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,672 

��r��I��d�:i1r�iW� �g�le":,. �'. ��l.���.:: ':::::::. '.:: �tm Ventilator. See Car ventilator. Vignetter. F. Macbette . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  541.859 Vise, .T. W. McIntyre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544.683 Washer. See 'rumbler washer. Wasbing macbine, K J. Ricbmond . . . . . . . . . . . . . . . . .  544,903 Wasbing machine, H. ( ;. & A. G. Schultz . . . . . . . . . . .  544,996 Washing machine, F. �trobe! . . . . . . . . . . . . . . . . . . . . . . . .  044,86'9 Watcb balance. D. H. Churcb . . . . . . . . . . . . . . . . . . . . .. . .  544,883 Water closet or urinal, M. J. Curry . . . . . . . . . . . . . . . .  544.964 Water elevatoI' and motor, J. E. Symons . . . . . . . . .  544,755 Water heater. J. Creque . . . . . . . . . . . .  ; . . . . . . . . . . . . .  544,6tiB Water beater, bath .  C. S. Weatherly . . . . . . . . . . . . . . .  544.701 Water tube boiler. D. 8 .  Cbapman . . . . . . . . . . . . . . . . . .  044,882 Weighing apparatus, electrically controiled, L. H, Nutting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,745 Wells, sand and air separator for artesian or dri v-en, B. F. Smith . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545.026 Whee1. See Carriage wheel. Wind motor, R. Lundqvist . . . . . . . . . . . . . . . . . . . . . . . . . .  544.922 Winding or spOOling machine, thread, J. Booth . . .  544,n4-9 Wire stretcher. J. E. Dusaujl . . . . . . . . . . . . . . . . . . . . . . . .  514,725 Wood bending machine, 8. Swartz . .  . . . . . . . .  . .  . . . . 544,754 Woven fabric, Hardy & Evans . . . . . . . . . . . . . . . . . . . . . .  54-4,916 Wrencb . S. H. Hackney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545,016 Wrencb, H . .T. Martin . . . . . . . . . . . . . . . . . . . . . . . . . 544.738, 544,739 Wrencb, D. Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544.709 

DESIGNS. 

Foot Power '* Screw cutting 

L tb Automatic 
a es Cross Feed 

9 and 12 inch Swing. 
New Designs. Novel Features. 

Send for Catalo.que B . 

SENECA FALLS MFG. COMPANY. 
695 Water St .• Seneca Falls, N. Y. 

rum�inz W�t;r ay ��m�n:u� Air. 
We take pleasure in announcing that by arranllements made with J. G. Pohle, we are enabled to furnish our customers with the 

l' () H LE A I R  L I F 'r l' r 'U p, 
protected by llumerous American and �'oreign patents. rl'his department of our business will be under the personal supervision of Dr. Pohl e, the inventor and pat'ee 

'l'W�;�e��rS��kd�n����t�IIn1JrJt�N�� 'york. 

Parso n ' s  H o ro l ogica l  I nstitute ,  

genool for lliatenmaker$ 
ENGRAVERS AN D J EWELERS. 

iT Send jor Cataloatte and Be/erenees. 

PARSON ' S  HOROLOG ICAL I N STITUTE.  
:.JO� Hrad l ey A v e n u e, l'EOR I A .  I I. I" 

Bed warmer. R. Goodwill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.5&1 

�gm�: {\;.\v�t�����·:::::::::::::::::::::::.::4;579·io �t�� I BOLT C UTTERS A N D  N U T  TAPPERS Bottle stopper. J .  H .  Gault . . . . . . . . . . . . . . . . . . . . . . . . .. . .  24,577 Box opener, A. B. Scbofield . . . . . . . . . . . . . . . . . . . . . . . . . .  24,585 Bretzel case, J. Mobring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.598 Buckle. C. R. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.574 Carpet. C. F. Gedney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,625 Carpet, A. lJ'. Reddie . . . . . . . . . . . . . . . . . . . . . . . . . . 24.616 to 24.624 Carpet. A. M. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,626 .. 24.b'27 

g���e!�;�:��rJ�ac�n�o�ci�����.�·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. · .. .. .. .. .. .. : �t:� Drier frame, side, A. H. Smith . . . . . . . . . . . . . . . . . . . . .  24,594 Fire extinguishers, cylinder for band, W. M. Har-rison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,587 Fruit press casing, J. W. Brown, Jr . . . . . . . . . . . . . . . . . .  24,592 Hook. C. W. Raker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,573 Lamp base. F. yoke! . . . . . . . . . . . . . . . . . . . . . . . . . .  24,604 to 24.610 Lamp fount bolder. F. Yoke\. . . . . . . . . . . . . . . . 24.611 to 24.614 LocomotIve frame, W. P. Henszey . . . . . . . . . . . . . . . . . .  24,628 Matches. etc .. receptacle for, L. P. Whiteman . . . . .. 24,576 Padlock. J. Rocbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.584 Plate or tray, cbange, W. T. Murpby . . . . . . . . . . . . . . . .  24.586 Raisin seeder frame, J. W. Brown, Jr . . . . . . . . . . . . . . .  24,593 Rang-e. �'. l. Rankin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24,603 Roof finial, W. H. MulJins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.597 Roofing plate. W. H. Mullins . . . . . . . . . . . . . . . . . . . . . . . . . 24.596 Scissors or shears, D. C. Wheeler . . . . . . . . . . . . . . . . . . . .  24,575 Sbow case, W. W. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,5\l9 Spoon handle, S. H. Manchester . . . . . . . . . . . . . . . . . . . . .  24,572 Stove. A. C. Barler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.f>02 Stove, g-as or oil, A. C. West . . . . . . . . . . . . . . . . . . . . . . . . . .  24.601 Sul ky frame or axle, 8. Ellil)tt . . . . . . . . . . .  , . . . . . . . . . . . . 24,590 Swinging- bracket, J. �lacpbail . . . . . . . . . . . . . . . . . . . . . . .. 24.588 Trimming, F. Hassenpflul? . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  24.615 
Wft�f��;eo/fr���i: �:. �ie�����:.�.��:::::::::::::: ��:�� 

TRADE M ARKS. 
Bicycles, Supplee Hardware Company . . . . . . . . 26.,983, 26,984 
gr�;�tc�I�:�aB\%t�����.��. ?i.� : . : : : : : : : :  : : : : : : : : : : �:� Coats and pantaloons, Standard Clotb ing Com-pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.958 Cordial, Chartreuse, I. Giraud . . . . . . . . . . . . . . . . . . . . . . . . 26,004 Corsets. Rhenish Corset Manufacturing Company. 26,%7 Cors�ts and corset waists. W. Pretty & Son . . . . . . . .  26,9.16 Cougb sirup, H. & J. Sbort . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26,976 Flour, breakfast foods. macked wbeat. grits. farina. and purified middlings, North Dakota Milling Company . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  26.968 Flour. wheat. Sparks MUling Company . . . . . . . . . . . . . . 26,ntm Gin. Netberlands Steam Distil lery Company . . . . . .  26,965 Glass chimneys. lantern globes, and reflectors, GtlJ Brothers & Company _ . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . .  26,H81 Gum, chewing. Doscher Brothers . . . . . . . . . . . . . . . . . . . . 26,9ti'2 Liniments for wounds of horses and cattle. A. G. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.974 Malt, pure extract of, lialtnnic Company . . . . . . . . .  26.966 Musical instruments. certain, Imperial Company . .  26.982 Oils, ozonized vegetable, Ozone Company . . . . . . . . . .  26,973 Paper bags, Union Bag and Paper Company . . . . . . . . 26.961 Paper, mecbanically softened fiber, J. C. Smith . . . .  26.960 �ft?:.r\���. cS\�:���.'. I�g-ratIl l�ter�ini��. ������.� �:��� Pins. J. T. Rosenheimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20,955 Powder for toilet and uursery purposes, H. 'ret-low. . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  26.971 Razors, safety. Kampfe Brothers . . . . . . . . . . . . . . . . . . . .  26,980 Remedy for diseases of tbe blood. Hot Springs Medical Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.977 Rice, Goldberg, Bowen & Lebenbanm . . . . . . . . . . . . . . .  26.970 Soap, olive laundry, U. Conti .  . . . . . . . . . . . . . . . . . . . . . . . . 26,972 Specrflc for use as a disinfect ant, deodorizer, wash. germicide, and headache remedy, ImperIal Hygenique Fluid Company . . . . . . . . . . . . . . . . . . . . . . .  26,975 Tea. Sprague. Warner & Company . . . . . . . . . . . . . . . . . . .  29,007 'l'in or lead foil, Johnston Tin Foil and Metal Com-pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26,979 Watchcases. Dueber Watch Case Manufacturing-Company . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,954 

an� :�����fi� ��h·J·;��:g��:��tfi;:t!�� ��fet?[aiiii�i�� 

IN G R E A T  VARIETY. 

Cutting all sizes np to two 
inches. 

WELLS BROS & CO" 
Greenfield, Mass. 

P. O. Box B.  

OF MUSCULAR CON-
traction .-By Prof. '1'. 'V. Engelmann. An inq uiry into the  nature of muscular contraction and the causal connection of the mecbanical, chemical, thermal, and electrical change:- that compose this compli cated vi�al proee8S. A Croonian lecture delivered at the Royal Society. With 2 i l lustrat.ions. Contained in SCIENT I FIC " MEH� ICAN SUPPLE>fENT. Nos. 1 0 0'"' and 1 009 . Price 10 cents each. To be had at this office and frow all neW8-dealers. 

Department of 
Science and Technology. 

Instruction by means of laboratory and class-room practice in Drawing and Machine Desi�n, A lgebra, I G�ometry, PhYSiCS, Chemistry, Electrical Construction, Steam, Strength of Materials, Mechanism, Carpentry, Macbine Work, Plumbing, Paillting. 
Fal l 'l'e t' lII He/;l'i n s  �ePtembel' 23. For application blanks and other information. address F. B. PRATT, Secretary. PUATT INSTITUTE, Brooklyn, N. Y. 

WELL O R I LLI NG MACHINERY 
M A N U FA C TU RED BV 

WILLIAMS BROTH ERS. 

A R'l' E::-lIAN 

ITHAC A. N.V. 
OR ON S I LLS, FOR 

OR SHALLOW WELLS, WITH 
STEAM OR HORSE POWER 

,. O R  C ATA L. O G U E  
WIWAMS BR05.JTHACA,N.V 

WELLS -BY PRO F. E. G. Smith. A paper on artesian wells as a source of water suppl y. Essential geological conditions of artesian wel ls .  Some chemical features of artesian wel l  supply. Contained in SCIlC�TIl<'IC AMlCHiCAN Sup
P J . KM IJ: !\,"T. No. 94:3. Price 10 cents. rl'o be had at this Office and from all newsdealers. 

[AUGUST 3 1 ,  1 895. 
ARCHITECTURE. 
Mechania., Iteam Engineering. Meehan .. ical.Dr&win&'. Electricity, R. R. and Bridge 
Engi�eering. Plumbing, Heating, Mining, EnglIsh Bra.nches. Send for free circular, stating subject wish to study or your tr3.de. 
Correspondence School of Industrial 

Sciences, SCRANTON. P A. 

B U Y  
T E L E P H O N E S 
'r h n t  a 1 ' t' 2" u o ti-ll o t  " ' e lU'a ll t h i l l c"!ii . "  Tbe difference in cost is little. 'Ve guaralltE:.e our apparatus and guarantee our cust.omers against Joss by patent suits. Our guarantee and instruments are I t f ) 'I' II .� ( I ( )  J ) .  

WES'l'ERN TELEPIION�] CONS�'RUC'l'rON CO., 
440 l-Ionadllock Block, CHICAGO. 

Laroest �fan7Jfactu-re'rs oj 'l'elephones in the United States 

H ELLO, CENTRAL ! 
Do you use telephones 'I If so. we can giv(J you just what you want. Our specialty is Bla.ke rrransmitters. 'l'bere is a . , best " in everyth ingj and ours are the best. \Ve supply completti telephones or all or any of the parts to construct a telephone. Write for iI 1ustrated catalogue. PHLENIX IN�'ERIOR 'l'ELEPHONJ;) CO .• ___________ 131 Liberty St., "ew York. 

A b so l u te l y  Non-i ufringiuir. 
A b !'iio l u t e l y  GU 81·nnteed. 

A b s o l u t e l y  the Best Exchange 

� W I T C H B O A R D S  • 
Illustrated Catalogue on application Free. 

. . iT Agents Wanted. . . 
T H E  U. S. T E L E PH O N E  C O N S T R U C T I O N  C O .  

131-138 S. Fourtb St., PRtLADELPHIA. 
EXPLOSIVES AND THEIR MODERN 
Development.-By Pruf. V ivian B. Lewes. Four lec� tures deliv.ered !Jefore the London Society of A rts, on the explo81ve m ixtures and compounds of modern times . Gunpowder and the recent improvements in its com� positIOn, . guncotton. nit.rogl ycerine and n itroglycerine preparatIOns. smokeless powder�, explosives for b lasting purposes. Contai ned in SCIEN'l' I l<'IC AM IUU CA N �U PPLE' 
MENT. Nos. !m9. 1 00 0 .  1 0 0 1 .  1 002. 1 11 0 3  and 
1 0 0 Ll .  Price 10 cents each or 60 cents 1'01' the series. '1'0 lJe had at thls office and from all newsdealers. 

The  " Cl imax "  Stereotyper 
AND Mou ld ing P ress C o m b i n e d ,  

for making perfect Ce l l u l o i d So t e .  
1 ' (' u t Y JH'�  to be used in pla ce of meta! stereotypes. Also for making R u b  .. 
1 1 ( ' 1 '  � ( a l l l l l ." .  Should be in use in fwery printing office. See SCI. AIL, Dec. 30, 1893. Send for Circular to 

T H E  J .  F. W. D O R M A N  C O .  
2 1 7  E .  German S t . ,  Balt i m o re .  M d .  

Manufacturers of Rubber Stamps, Vulcanizers, Stereo. type Machinery and Supplies. 
THE SANDBLAST PROCESS.-BY J. J. Hul tzaptf'e� . A full description of this interesting 1)1'0. cess and of the apparatus emploved ; with a discu�sinn of its capabil ities and present and fu ture app l i car ions. \Vith 8 i 1 l u�tration8. Contained in SC IEXTU'IC A I\HJHICAN SUPPLEMENT, No. 1 U 1 0 . Price 10 cents. '1'0 be had at this office and from all newsdealer�. 

Th� TYD�writ�r 
EXCHANGE, 

H Barc lay St. , N ew York. 
156 Adams St. , Ch icago , 
38 Court Sq . •  Boston ,  
\-Ve will save you from 1 0  to vnewrU.er. of all mak .. s. 

Catalogue. 

NOW R.EADY I 

Seventeenth Ed ition of 

Experimental Science 

RE V ISED AND ENLARGED. 
1 2 0  l' nlres n n d  1 1 0  S u p e r b  C u ts a d d e d .  

Just the thing for a holiday present for any man. woman,!'Itudellt, teacber, or any')ne interest-ed in science. In the new matter contained in the last edition will be found the Scientific Use of the Phonog-raph. the curious optical illusion know!? as t.he Anortboscope, together with other new and mterestIng- Optical Il lusions, the 
�W;�1e�[D}��ti���:c�!:t�:s�b����. �6iil�sxlrir�h���� 
§��i��s ��c�l�b��iC�laD�s�����·�. �f�c1rriaib;�s'f?r��� er, FJlectrical Rocker, Electric Cbimes. How to Color Lantern Slides. Study of the Stars. and a great deal of other new matter wtncb win prove of interest to scien. tific readers. 

840 pages, 782 fine cuts, substantially and beautifully Spring motor for vehicles. Burdick & WetzeL . . . . .  544,955 Stand . See Map or chart stand. 

issued since 186.1, will be furnished from this office for 
25 cents. In ordering please state the name and number of the patent desired, and remit to Munn &. Co., 361 Broadway New York. 

Ste.llll boiler, G. H. Burley . . . . . . . . . . . . . . . . . . . . . . . . . .  544-.841 ( ' au a d i an D a ff� n r ", may now be obtaIned bv tne in-Steam engine. J. \V. Oeardor1f . . . . . . . . . . . . . . . . . . . . . . 544,8()) ventors for any of the inventions named in tbe fure-Steam exbaust head. J. K Kelly . . . . . . . . . . . . . . . . . . .  544.810 �omg list, provided tbey are simple. a t a  cost of $40 eacb. 
�t�:: fi:p�r��o�igo�.�I��Y:::::::::::::::::::::: . .  : :  �:m . f�s��ltl��;e�dt�r�s�o��� :eC�J�yeR���W:;�rJ�� Stereo8copic print. L. D. Dubanron . . . . . . . . . . . . . . . .  544.666 I \ ork. Other foreillll patents may ai8() be obtained. 

l bound. Price in cloth, by mail. $ 4 .  Half morocco, $�.  
�;)end 1'01' t l lu ')rTll rea C"t I'CIWIT. 

M U N N  & CO. ,  P u b l i shers, 
Office of the SC I E N T I F I C  A M E R I C A N ,  

3 6 1  BROAD WAY, !l E W  YOltK. 

© 1895 SCIENTIFIC AMERICAN, INC.
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HENR.Y CAREY BAIRD & CO. 
INDUSTRIAL PUBLISHERS. BOUKSELLERS & IMPORTERS 

8 1 0 \Val n ll t  �t • •  P h i l a d p l u h i a. Pa . •  r. S.  A .  

IT Our New Bud Revised Catalogue o f  Practical a.nd 
Scientific BookE. 90  pages, Svo. and our  other Cataloguee 
and Circulars, the wIl o i e  COyerlllg every branch of Sci
ence appli e d  to the Arts. sent free and free of postage 
to any one in any part of tbe world wbo will furnish bis 
address. 

The Scientific American 
Reference Book. 

A most useful 1 ittie bound book of 150 pages, com· 
prising, probab ly ,  tlie most extensive variety of stand
ard. practi cal, condensed i nformation ever furnished 
to the pubJic for S0 small a price, only 25 cents. 

Among its contents are : The Last Census of t h e  
United States ( 18BO ) ,  by States, 'rerrit ories, a n d  Coun� 
ties ; Tab i e  of Cities baying over 8,000 inhabitants j 
Map of the United States - miniature outline j 1.'he 
Patent Laws fu l l  text) ; The 1.'rade Mark Law (full 
text) ; Tbe Copyright Law (full text) : Th e Principal 
Mechanical �lov ements--il1u8trated by 150 small dia
grams-of value to illventors and designers of mechan
ism ; :\Iedallion Portraits of Distinguished American 
I nventors ; Valuable 'rabIes relating to Steam, Elec
tricity, Heat, �letals. \Veights, and Measures. 

IT Sent by 'Until to any aclcll'ess on 'receipt oj p-r'ice, 
�5 cell t !'! .  

��-�--=--�---" 
THE MASK AND FALSE NOSE IN-
dustrr.-Fu l l  detai l s  of the method of manufacturing" 
ta l Me noses and false faces in Paris. With 4 i l l ustrat ions. 
Cont:li ned in SCU;�'l'IFIC A;'\l ERICAN SUPPLEM ENT, No. 
l U U S .  Price 10 cen ts. '1'0 be had at this office and from 
all newsdealers. 

- - T H E  O N LY - 
Smal l  Foot Power Dr i l l  Press 

Now ready for the market. 
For Bicyc1e Repairing and all kinds of 

Small Drill Work. Manufactured specially 

���t���: }!1�r
C��icra�s: \�l�:�l�:s 

f
��dE�fo��j 

Makers. Made for power use without stand. 
Sells at merely a nomimal p'I·'icc. 
P- Full particulars and prices by mail. 

lt I ( ' H A R U S j U J<'G. C O . ,  21S F u lton S t . .  Bl'oold Y II ,  N .  Y .  

To Man ufactu rers of Sheet Brass N ovelt ies.  
Patents N o .  4�6,5()4 and 496.029 f o r  sale. One-half interest 
or entire right. Price reasonable. 'l'housands can be 
used yearly. P. R. WYLIE, 33 Province St., Boston, Mass. 

2 Horse Power Motor, or 
20 Light Dynamo, in payments 
of $5 per month. Other sizes. 
H obart E l ectriC Mfg. Co • •  M i d d letown, O .  

ARGON, THE NEW CONSTITUENT 
of the Atmosphere.-A \'2ry fu l l abstract of a paper by 
Lord Ray le iJlh Hnd Prof. Wil l iam Ramsay, read before 
the Royal SOCiety. Reasons for suspecting- a hitherto 
undiscovered constituent in the air. Proof of the pres
e nce of argon i ll the air by atDlolysis. Separation of 
argon on a large scale. Density, spectrum and behavior 
o f  argon. Liquefaction and so l id itlcat ion of argOll. Con
tained i n  S C I E�TI F I C  A M E R I C A S  SUPPLEMENT. Nos. 
1 0 0 0 . 1 0 0 1  and J OO:l. Price 10 cents each. �'o be 
had at this office an d  from all  newsdealers. 

A Valuable gook 

7 0 S  Pages. 
Bound in Sheep, $Ii. Half.MoTocco, $1i.50.  

'l'his splendid work contains a careful compilation of 
the most useful Receipt� and RepJies given in tbe N otes 
and Queries of correspondents as pubJished in th e � c i 
t' l l .  i ii c  A I II c l' i c a  I I  dnr imr the past fifty years ; together 
with many valuable and important additi ons. 

{h' c t" 'J' w f· I ,\-, t'  'r h fl ll � a l l d selected Receipts are 
here collected ; near ly every branch of the useful ans 
being represented. It is  by far the most compreh ensive 
volume of the kind ever placed before the public. 

'l'be wurk lllay b e  regarded as the product of the �tud
jes and practical experience of tbe ablest chemists and 
workers in all parts of the w orld ; the information given 
being of t he highest vaiue. arranged and condensed in 
concis� form convenient for ready use. 

A l m ost every inquiry that can be th ought of. relatinR 
to formuire used in the various manufacturing- inaus
tries, will here be found answered. 

Instructions for working many ditlerent processes in 
tbe arts aTe g-i ven. 

'r'bose wbo are engaged in any branch of indu�try 
probably will find in this book much tbat is of practical 
vaiue in their respective ca1 1 ings. 

'1'hose who are in search of independent business or 
employment, reiating t.o the borne manufacture of �am .. 
))Je articles, wilJ find in it hundreds of most excellent liu�gestions. 

;:w- Send jor Descriptive Circular. 
MUNN & CO., Publishers, 

SCIElli T I F I C  A lllERICAN OFFICE. 
361 Broadway, New York. 

� , itut i f i, �mtti'Ju. 
MONITOR VAPOR E N G I N E  A N D  

POWE R  COMPANY, 
8 E R IE STREET. CRAND R APIDS, M ICHIGAN.  

CASO L I N E  LAUNCH E N G I N ES AND  L A U N C H ES 

F.I �� . .  8 ID! � l���o!��:" 
BRO O K L Y N  FIRE B R I C K  W O R K S .  

8" Vall D y k e  S n e e t ,  B ltOO K L Y lli .  N .  Y. 

c h i n e . - Descrl ptlon of a mach i n e  recen tly inven ted by 
Fat het' Ca lcndol i ,  a Sici l ian Dominican. which pel·m i t.s 
an experienced opera[Qr to COll J pose tl fty thousand let� 
ters all hour. \V ith 7 i l l ustrat ions. Contained in S C I K N 
T I F I C  A M K H I C A N  S n p P L E .\l EXT. No. l UOa .  Pr i ce 10 
cents. '1'0 be had at this office and from a l l  newsdealers. 

E M P I R E----

• B O I L E R  CLEAN E R  • 
---CO M PO U N D 

'Ve n o u ' t  O 'fe l' G r n t n i t i c!iii . but o u r  
Circular will g i v e  y o u  the information 
that T�\IJ\l b�:b��1 J�

'l
u

l ��I �� V1'r���!:I��: 
1Jfg:a����:��JWgc1tg:fesbJn �Jt�, �]�ft�st 

OF}'It::E :  
__ K

_
e m

_
b l e  B l d g  . •  1 9  Whitehal l  S t . ,  N . Y .  

MESSRS. MUNN & CO . ,  Solicitors 
of Patents. have had nearly fifty 
years' continuous experience. Any 
one may q uickly aBcertain, free, 
whether an invention probably is 
patentable by writing to MUnn & Co. 
Communications strictly confiden .. 
tial. A handbook of patents and 
how to obtain them sent free. 

PATENTS 
taken through Munn & Co. receive 
special notice in the Scie:ntific Amer. 
ican . 1.'his splendid weekty paper, 
elegantly illustrated, has the largest 
circulation of any �cientiftc work. 
� a year. Specimen copies free. 

AddreMs �IUNN & CO .• 
New Y ork. 361 Broadway. 

�aw TY PE. W H EE L S .  MODELS  &.. f:XP£RIMENTAL WORK.SMAI..l.'rMC"INtRY NOVELTIE5 &. ETC. "E.W TORK oST.ENCIL ,"OMS 100 NASSAU S! N<Tr 

THE SIMPLON TUNNEL. -DESCRIP-
tion of the project tor a tunnel th rough the Pennine 
A l ps under MODte Leone. which. when' completed. w i l l  
be the longest i n  t i l e  world. Nature o f  the rock to  b e  
traversed. oroposed sy�tem of construction. venti lation 
and cooling, h ygien iC arran�ements. outside erect iOns. 
Fu l l  detai ls , with 11 i 1 l u strat,ions. COllt.ai ned in 8cu � r\ -
1IO'OCO�Mt�f��AI� ���,;r:a���TT��� ���SJt ��i�Otl{�� 
and from all newsdealers. 

Volts 1.25 
Amps. 2.00 
Size 1l·16 " x2 3-4" 

smalleMt Battery of its 
7- .-:----:·. �-7'�-··O-:- neither care nor attention. 

ways ready, and mails under 
. 1  a each, by mail. 

27 Thames Street, New York,  U. S .  A.  

MUSIC AND L O N G E VITY. -A PAP E R  

A R M S  & L E O S  
WITH RUBBER HANDS & FEET. 

Th e Most Nat u ra l ,  Comfortab l e  and 
D u rable .  Over 1 6 ,000  i n  use.  

New Patents and I m p o rtant I m p rove· 
ment .  U. S .  Gov't Man ufact u rer .  

l11ustrated book of 430 pages and for
mula for measuri ng sent free. 

� p- See inustmted article in SCI. AM . � of A uaust 3. 1895. 
A. A .  M A R K S , 7 0 1  Broadway, N E W  Y O R K  C I T Y .  

BRASS MUSICAL INSTRUMENTS.-
A n  interesting description of the method of manufac
tur in� the  various mUSIcal iustrument8 used in brass 
bands. Wi th 10 i l l u strationt'!. Contamed in SCIEXTII<'IC 
!j;�l �:1{i�Nat8 ���;�iii'����'

d r:�o� �:r �ewrc{�(��e/s� 
ce

D t �.  

VANDUZEN S�i\M PUMP THE BEST I N  THE WORLD. Pumps Any Kind of Liquid. 
Alway. in Order, never Clogs nor 

-"",c;;;=..;;G",uarant eed. 

I C E MA C II I !\  E � ,  C 01' ) j S S  E n g i n e� .  n r l-" ", e l'�'  
:)11« B u r r i er,.'  Ill ac h i n el·)� . THE VILTEH 
M]'G. Co., MOO Clinton Street, Milwaukee, Wis. 

5;tar * lIlap$ 
B y  R i chard A. Proctor, F. R . A . S .  

* * 
A series of twelve elegantly printed lI1aps ,)f the 

Heavens, one for every month in the year. Specially 
prepared for use in North America. With descriptions 
accompanying eacb map, giving tbe names of the prin
cipal stars and constellations, showing their relative 
posi lioll'3 at given bours and days of the month. 

A most beautiful and convenient work, specially 
adapted for the use of those who d esire to acquire 
a general knowledge of the starry realms. '1'0 which i s  added a description of the method of 
preparing and using artifiCial luminous stars as an aid 
in fixing i n  the mind the names and places of the 
various stars and constellations. by Alfred E. Beach. 

Altogether t h i s  Is one of the most popular, useful 
and valuable works of the kind ever publi shed. 

One quarto volume. elegantly bound in cloth. Price 
$�.:iO.  postpaid. 

MUNN & CO., Publishers, 
3 6 1  Bt·oadway. New York. Gi BRASS BAN D 

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

":1iY. est prjce� ever quoted. Fine
.
Ca

.
talog, 400 

I l l ustrations, mailed free .. It  gives Band 
�Music & Instructions for Amateur Bands. . LYON & HEALY. 33-35 Adams St., Chicago. 

by Ephraim Cutter, M.D., in which the author endcavo l's 
t9 show that music pro longs or is thought to pl'olong 
hfe ; that d iseases pecn l iar to and preventi v e  of long
evity are those that impede the circu lation (If Rir, blood 
and nerve force. 'l'hat music is phy�iologica l l y  capab le 
of enlul'lo!inl! the chest an d  t h e  capi l l ar ies a n d  of calming 
an d reg n l a t i n g ,  i f  not increas inJ.! nerve force, : m d  that, 
ot.her t.hin�s being equal ,  l o n lo!evity should belon� to 
musical people. Contained i n  SC IEN TIF IC A::\-TEIUCAN 
SUPP] 'KM li:NT, No. !J '..!4 .  Price 10 cents. '1'0 be had at 
this office and from a l l  nmdealers. Experimental & M odel Work ALCO VAPOR LAU N C H  E. V. BAILL A RD, l06 Liberty Street. N .  Y.  

E n g i n e  and Helm Contro l led from Bow 
Latest improved and only 12 to 1 Motor W O O  D E N  T A N  K S .  now ready for the market. 18 to 40 ft. 
Launches. 2. 3, 5 an d 7 borse power. 

No licensed Engineer or Pilot required. Speed and Safety 
gUWk'anteed. }{o Dangerous Naphtha 0'" Gasoline used. 

lU al'i ll e  Vapor Jl:ll g i n e  C o . ,  J e l'Sey Ci ty, N • •  '1 .  

MODERN PHOTOGRAVURE 

For Railroads. Mills and Manufactories. 
Builders of S teel Towers and Tanks. 

La. Red Cypress W ood '['anks a speCialty. 
'\'. J<;.  e A I , Il W J<:  . . . .  CO . .  

217 E .  Main Street, Louisville, Ky. 

SAN ITARY SOAP VASE 
I'R E V E N 'I' � disease, waste. pilfer. 
ing of soap, cloggin£ of waste pipes, 
st

��'��,itD��
e
e���I����

y fr
o
e������ 

pure soap. 
l'  he Only Clean, Sanitary, and Sa! e 

way to use soap. 
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" Pacific"  & " U n i o n "  
Gas & Gaso l ine  
E N C I N E S .  

ICE HOUSES.  - D ESCRI PTION O F  
i c e  h Ollses as they wel'e bui lt a century ago. Contained 
in . Sn E r-.; T I F I C  A ME RI CA N SUPPLEl\U:NT, N o . 9 3 3 .  
Pnce 10 c e n t s .  '1'0 be had at this o ffi c e  a n d  frow aU 
llewsctealers. 

SINTZ GAS  E N G I N E  CO .  
GRAND RAPIDS, MICH., 

u. s. A. 
Manufacturers of the S i n t z  �ta • • j o ll n !")" all d 11 l uJ' i l i c  C '- n �  and !��,. ��j II 1'0:'; IB�i�t�' � �n:skT����l� 
LiJ:l: �ting. Runs with manufac
tured oi' natural gas - Boats and launcbes. Prices wi t n in the reach of all . ar Send for Catalog",. 

)lention tbis paper. 

SILVERING SOLUTIONS AND SIL· 
vering.-By F.  L. O. Wadswm·th .  A ful l  descri ption of 
the Brashear process of s i lvering glass. \V ittl 5 i l l u s tra. 
Hons. Cont ained in SCIENTH'IC A M E IUC' A N  SuP. 
PLEMENT , No. 1 00 6 .  Price 10 cents. '1'0 be had at this 
office a n d  frum all newsdealers. 

Ten years with best results, is the 
reason why the , 

OLDS C AS O LI N E  
E N C I N ES 

take the lead and have so 
great a sale. 

p- Send for Catalogue. 

P. F. O L D S  8< S O N ,  
Box 218, L n n s i n g, lU i dl . ,  U . 8 . A .  

THE NEWSPAPER AND THE ART 
of Making It .-A n address del i v e red at Cornel l  U n i v er
si ty ,  b y  Cha.rles A .  Dana. editor of the New York S u n o  
C o u t a i n e d  i n  S C 1 K .'1 'l'H'J(; A IH E HI C A N  SUPP I , EM F.. !\'T.  No .  
!'9 5 .  Price 1 0  cents. '1'0 b e  had a t  this office and frOID 
all newsdealers. 

SCIENTIFIC A M E RlCAN DYN A MO. 
Description of a plain shllnt-wound dynamo of simple 
construction, capable of supplying a current of from GO 
to 75 110�volt incandescent lamps. or of being used as a 
5 h . p motor. Tbis m achine was constructed especially 
for the benefit of the readers of the �C'iPJl.t:i.1ic A m erican, 
by Mr. W. S. Bishop. of New Haven, Conn. It is de
signed to IIleet the wants of mechanics and amat.eurs 
wbo desire to construct a Simpl e dynamo for their OWll 
use, but who do not care to enter into the subject sci en. 
tiflcally. With 24 illustrations. Contained in :-: (, l E � T I F I C  
.A M  i!:HICA K :-' lT P P L E .\ I I,; r-.; T, No. Sf;a. Price 10 cents. To 
be had at this office and from all newsdealers. 

NO SKILLED E N G I N E E R .  

The Sh ipman Auto
m atic  Steam Engine  

Kerosene Oil E'uel. 
1, 2. 4. 6 and 8 horse power. 

No Extra Insurance. E.tfi. 
cient, Economical. Du,,·able. 

S H I PMAN E N G I N E  CO.  
200 Summer Street. 

BOSTON. MASS. 

S c i ent i f i c 8QQ! C ata l ogue 
lt E C E N 'I' L Y  I' U H I , I SH E U .  

. Our New Catalogue contatning over 100 pages, includ
mg w orks on more than ftfty differen t  subjects. Will 
be mailed free to any address on application. 
lU U N N  &0 CO . . l'uUUsl,,1"S SCIENTH'IC AMERICAN, 

361 U l" o a d w a y ,  � c w  Y O I'I". 

TilE �EW BRISTOl. CO U�'I' ER 

RelZ'istel's a n  accurate account. of work done on printing 
preRses, grain tal l i es, weigbing, measuring and other 
automatic machines. Counts up to 1.OOO,OO(} and repeats 

:�:���;���I
.
IY r.� S�i;d ��������l��.

rable. Special count. 
(). J. R O O '!', Bri stol , Con n . ,  U. S. A .  

A C E  T Y L E N  E. THE COMMERCIAL 
Sy nthesis ot 1 I l uminatin� lIydrocarbons.-A paper by 
Prof. V i v ian B. Lewe�. read before the London Society 
of Arts. r:I' h e  productIOn ot acet.ylene from calciC car_ 
bide (,btai ned by m eans of the electric furnace. the 
l ight�g iv in g  va1 n e  o f  this hydrocarbon, ils value as a 
stepping stone to t h e  synthesis of other hyd rocarbons. 
and its commerclal possi b i l ities. Contained in SeIEN. 
'rIFle AMERICAN S[JPPLEMEN'f, No. 99S. Price 10 
cents. To be ha.d at t h i s  office and from <t i l  newsdealers. 

Architectural gooks 
Useful, Beautiful and Cheap. 

Any per.!-'lon about to erect a dwel1ing bouse o r  sta
ble. either in the country ()r city. or any buiJder wishing 
to examine the latest and best plall� for a church, 
school house, club house, or any other public building 
of high or low cost, should procure a complete set of 
the A ltCHITECTt:' AND BUIL]).EHS' EDITION of tbe SCI

ENTIFIC AM ERICAN . 

o d s . - H y  Horace \Vlhner. An intel'esting description of 
the process of making phot ogravure plates for i l Iustra. 
tions. Contained in �CTE!,\TU·lC AMEHICAN SUPPLE� 
MENT. No. t 007'. Pl'ice 10 cents. '1'0 be had at tlll:; 
office and from al l  newsdealers. Agents U"anf.eu. 'rbe information these volumes contain renders the 

The New 
Model No. 

2 
Improved 

American f8 Typewriter � 
The Latest Model of the First Successful Low-Priced 

'rypewriter. New ideas, �Teater speed, improved con
struction and better finish. Sold by the makers direct 
at prirsM:nhj7���taez:�� ��le1��:�!!l£ie��th it. 
AMERICAN TYPEWRITER CO .. 261 Broadway. New York 

San i tary Soap Vase C o . ,  work almost indispellsable to the architect and builder, 
Aqueduct Bldg., ROCHESTER, N. Y. and persons about to build for themselves will find the 

E LE C T RICAL PHENO M E NA ILLUS· 
trated b y  Applied Hydraul ics.-Mr. G. Claud e's method 
o f  applying the movements of water to i l l ustrate a few 
of the first princicles of elect'l'ieal phenomena in such a 
way as to enable the 8tudent to better understand and 
the tutor to exp la in  th e m .  \Vith 14 i 1 J nstrations. Con� 
tat n ed in �eTF.N'fH'IC A Mb:RICA N S U P P L KI\l l!:NT, No. 
9' 9. Price 10 cents. '1'0 be had at this office and from 
al l  newfol.dealel'� . 

'W� . T ELESCO ����g;3 � .-...,� W. & D . M O G E Y. 
, . B A V O N N ;: C I T  V t· J 

work suggestive and most useful. 'J'hey cont.ain draw
iU/ls in perspeetive and in color, together with fioor 
plans, costs, location of residence, etc. 

Two volumes are published anr.uaBy. Volumes 1 to 
18, wbich include aU the numbers of this work from 
con.mencement to December, 1894, may now be obtained 
at this offiee or from Booksellers and Newsdealers. 
Price, stitched in paper, $2.00 per volume. These vo]
urnes contain all the plates, and all the oth er intel'esting 
matter pertaining to tbe work. They are ot' great per
manent value. F'orwarded to any address. 

IU U N N  & C O . ,  Pu blishe rs, 

361 Broadway, New York. 

© 1895 SCIENTIFIC AMERICAN, INC.
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() R D I N A R Y  RATES. 

I n si d e  Pal:"e. e ac h i n sertion, .. .,.5 cents n l i n e  
H a di l) a � e .  each i n s er ti on. • .. $1 .00 II' l i n e  

t::ir �'ur some classes of Adt'c-rUsements, Special and 
Higher 'rates are required. 

rrhe above are charges per agate line- about eight 
words per l ine. fl'bis notice shows the width of the line, 
and is set in agate type. Engravings may head aever
tisements at the same rate per agate line. by measure
ment. as t.he letter press Advertisements must be 
received at Publication Office as early as llbursday 
morning to appear in the following week's issue. 

THE BICYCLE : ITS INFLUENCE IN 
Health and Disease.-By (i . M. Hammond . M.B. A val
n a b l e  and interestinll  paper in wh ich t h e  subject is ex
haust ively treated from the fo l l owing standpoints : 1. 
'rh e  use of the cycle by persons i n  hea l th . Z. rrhe use of 
the cyc le b y persons diseased . Contained i n  S C I E N'rn'IC 
A M E RICA N  SUPPLE"l K�T, No. 1 n o :.! .  Price 10 cents. 
To be had at this office and from all newsdealers. 

1)4 to ;)(1 H. J'. S I M PL IC ITY 
Motor of 1 9th Century 

How do these look together � 
Proof.-Over 90 per cent. of our 
Engines have been Set Up and 
�;����e

b
Itra���et� R:!������: 

and from the Gulf to the British 
��====-;==:=:s==:s. Possessions. 

ECONO"Y RELIA'"IUTY - CHARTER GAS ENGINE CO.  
SIMPLICITY, SAFETY. ' P. O. Box 148, SterliuK'.  I l l .  

• • •  WE A R E  B U I L D I N C  • • •  
The Ce lebrated -

"HORNSBY-AKROYD" 
- O I L  ENG I N E  

The De La Verg ne Refrigerating Mach i ne Co.  

From I to 40,000 Pounds Weight 
of  Open Hearth, Chester o r  Bessemer Steel, 

True to Pattern. Souna. Solia. 
GEARING OF ALL K I NDS,  C R A N K  

SHAFTS, K N U C K LES FOR 
CAR COUPLERS. 

Cross-HeadS, Rockers, Pislon-Heads, 
etc., for Locomotives. Steel Casti'ngs oj every description. 

C H ESTER ST E E L  CASTI N G S  CO.  
W o r k s ,  Chester,  P a .  Office, 409  L i b rary St . ,  Ph i l a . ,  Pa. 

AGENTS WANTED roll. FINE TOOLS IN EV£RYSHOP. 
14 CAT:�g���R U.H.BESLY & UO: AND AGENCY. CHICAGO, I LL.U.S.A.-

The 
American 
Bell Telephone 
Company, 

I25 Milk Street, 
Boston, Mass. 

This Com pany own s Letters

Patent N o .  463, 5 6 9 ,  granted 

to  E m i l e  B e rli n e r  � o v e m 

ber 1 7 , 1 8 9 1 ,  for a combi n e d  
Telegraph a n d  Telephn ne, 

covering all form s  o f  

M i c rophone Transmitters 
or contact Telephones. f 

:' 
" 
[' 

... _ _  .-__ --_ _  --,,--_________ --.. --... --.--.. --. _____ -- J 

J c itu t if i c  �mttjcau. [AUGUST 3 1 ,  1 895. 

YOU WANT A LAUNCH ? I EN G IN ES Boil ers a n d  Macb i ne Too,". New 
DO . '-.................. uMaChinery &'S���lr�5?

n���d
Da�f�aIi����sl�;'PJ.Pr. 

That you can run 
yourself. 

That is Clean 
and Safe. 

Send 10 cent stamp for Illustrated Catalogue of 

That requires 

neither Licensed 

Engineer nor 

Pilot. 

_____ THE ONLY NAPHTHA LAUNCH. 
GAS ENGINE AND POWER C O M PANY, 1 85th St. , Morris Hei ghts, N ew York City. 

BALL BEARING AXLES AND RUB-
ber Tires.-A paper read before t h e  Carr iage Bui lders' 
National Convention, Philadelph ia. October, 1894, show ... 
iug the advantalle to be derived from the use of ball 
bearings and pneumatic ti res in road vehicJes. Can
tamed III SCIEN TIFIC A ltI E ltlCAN S U P P L E M E NT. No. 
992. Price 10 cents. To be had at this office and from 
all newsdealers. 

P ·  Bicv:cles, Watches. Guns, Huggies. I:larness, 
Sewmg :\lachine!l,Orgalls, Pbn08 �ltlell,Toola rl P O  i"ocales of an v�rieties :md IO�U other articles. lJ U Lists free. CHIC,IGO SCALE C o . ,  Chlcago . l l l .  

ALL M£�tt.lIJ�?JCAL 
solved rapidly and acclirately 
by the Comptometer. Saves 
60 per cent of time and en tire-
1y relieves mental and ner
vous strai n. Adapted to all 
commercial and scientific 
computation. Whydon't you 
get one ? Write/or pamphlet. 

. FELT '" TA RRANT MFG.  C O .  ���������_�5�2-56 ILLINOIS ST. CHICAGO. 

K D O A K S  $6.00 
to $100.00. 

Tbe lightest and most practical cameras for hand 
or tripod use. An illustrated manual, free with 
every Kodak, tells how to develop and print the 
pictures. 

Eastman Kodak Company, 
:! Send for � �Catalouge·Z Rochester, N. Y. 

. ,.,., ..... , ................................ , ..... ,.,., ... ,., ... ,., ...... . 

1 0 0% Profit 
No Humbug. New Summe'l' Goods. 

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

THE BOLGIANO WATER MOTOR CO. Box 13, Baltimore, Md. 
"',',',',',',',',',',',',',',',',',',',',',',',',',',',',',',',',',',',' 

E LI<:C 'l' RO M O T O R. S I I\I PLE.  H OW TO 
maKe. By G. M. Hopklns.-Descrlption of  a small e1.ectro 
motor devi�e() and Cl)nstrueteri.wlt tl .R view to. assIstmg 
amateurs to make a motor wn lcb mIght be driven Wltn 
advant age by a current derived frum a battery, and 
which would have suttlcien� power to operate a foot 
latbe or any machIne requiring not over one man power. 
With 11 figures. Contained in �CI KNTIFI C  AM EltlCAN BUPPLKMKNT. No. 1i4 \ '  Price 10 cents. To be bad at 
this ulllce and from all newsdealers. 

A N EW P IPE WR ENCH $18 bnYS a
. 
beautlful little

. 
Canoe ; or $125 

a Magnificent Pleasure Boat for m:r Send for 6O-page ,dluB. catalog. 
Grips Quickly and Firmly, GALVANIZED J. H. RUSHTON. CANTON. N. Y. 

as well as other Pipe, ana will Not Orush 
it. Won't lock on pipe. Does not 

mar nut or highly polished 
fitting. Other 

features. 

ELECTRICITY AND PLANT GROW-
i n g.-A paper by Prof. L. H.  Bailey. of Cornell Univer
sity, describing and giving' the results 9f a series . of �x
periments upon the effect of electrICal I l lummatlOn 
upon tbe growth of plants. Contained in SeIEN'l'IFlO 
A MERICA N S UPPLEMENT. No •• 9 9 (1  and 9 9 1 .  Price 10 
cents each. To be bad at this office and from al l news
dealers. 

MANUFACTURE OF BICYCLES. -A 
very comprehensive article gIving the details of con·· 
struction of every part of t hese vehicle�. W i th 15 en
gravinU"s. Contai lJed i� SCIENTIFIC A MERICAN Sup
PLEMENT, No. 908. Pnce 10 cents. To be had at th is 
office and from al l newsdealers. 

High B- I �IIIIIiift Grade lCYC es 
Shipped anywhere 
C.O.D. Saving you 

1l=;;,.""�::u�i��t���.1!;�r$62.o0 
$8S 'Arlington' " $45.00 
'65 " " $31.50 
,$20 " " $10.90 Late�t models. wood or steel rims; pneumatic tires; weight 17� 

Ci�hbB·�;���tlu�i��� 162eW I ���B���s�rSt:� ���a,IC1i�Zg� 
If you want the best Lathe and Drill 

CHUCKS 
BUY 

WESTCOT T ' S .  St r ong e s  t 
Grip, Greatest Oapacity ana Durabil
ity, Cheap ana Accurate. 

We�tcott  C b t, ,'k (:0 . . O n e i da, N. Y . ,  U. is. A .  

AsVI'i::s�a�:i'lz� �T Ecngli;;�i:[�������g;,�t8;:<>n. 

TO BUSI N ESS MEN 
The value of tne SCIENTIFIC AMERICAN as an adver. 

tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journa1 
DOW published. It ,wes into all the States and Territo
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
mOl'e than to see his advertisement in a printed news
paper. He wants circulation. 'I'his he has wben he ad
vertises in the SCIENTIFIC AMERICAN. And do not let 
the advertising 8,JZent infiuence you to substitute some 
otber paper for tbe SCIENTIFIC AMERICA N when se
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason tbat the agent gets a larger commission from 
the papers having a small Circulation than is allowed on 
the SCIENTIFIC AM ERICAN . 

For rates see top of first column of this page or ad
dress lU U N N &: C () . . l' uhlisben. 

361 Broadway, N ew York. 

Bristol 's Patent Steel Be lt  Lac i ng, 
i�J' :�¥les�ri��r���t 
Fastening For all kinds 

�fes bs��inf,.ee. 
Sam-

The Bristol Co. 
Waterbury, Oonn. 

T E NTS.  

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

They All Like It. 
The Ladies Like It. 
So Do The Men. 
Children Enjoy It. 
Layman Pneumatic Boats. 
� See SCI. AM .. May 18, 1895. 
Sena 40. in stamps for our hana-

someZy illustrated catalogue. 
Address H. D. LA Y MAN, 

851 Broadway, New York. 

A�w. FIBEI 
Manufnctory Established 1",61. 

LEAD PENCILS, COLORFJD PENCILS, SLATE 
PENCILS, WRITING SLATES. STEFJL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street , New York,  N .  Y. 

llI anufnctory Establi sh ed 1 ", 6 1 .  

PR I ESTMAN SAFETY O I L  EN G I N E  
U Phenomenally low in cost oj operation."-Franklin lnst. 
N EI'��rl1�'lI Kerose n e ,  NOT Gaso l i n e  

N O R  
E N G I N EER 

�"rii�tl�):ica��i
\llPi�i��t;:;g\t 

lng, Pumping, Milling, etc. 
PfllESTMAN & C O M P A N Y , l n c .  
F r o n t  a n d  Tasker Streets, - - l' h i l a d c h> b i a  

STAR R ETT'S I M P ROVED BEVE LS 

J ESSO p·S ST E E LTHB\�\RY 
F O R  TOO L S. S AW S  E TC. 

W"! J E S SOP '" SONS L: 2  91 JOHN ST. NEW YORK 

E M  E R Y • �h��r a�:e�:in���lld§� p�e�: 
Quick process and large stock. Wben in a hurry. 
buy of 'J' H E  TA N I 'l' E C U . ,  NEW YORK CITY, 

CINCINNATI. and STROUDSBURG, PA. 
.A.�orJ[FJ[C:I:.A.X. LIMBS Free Catalog. Geo. R. Fuller, . '  . Box 2150, Rochester, N. Y. 

C IDER  & W I N E  PRESS 
MACH I N E R Y. 

P O W E R  A N D  HAND PRESSES.  
(Oapacif1j, 10 to 1�0 Bbls. in ten hours.) 

Send for 50-page Catalogue. 
E m p i re State P u l ley a n d  Press Co • 

FULTON, OSWEGO CO., N. Y. 

AMERICAN PATENTS. - AN INTER-
esting and valuable table showinJ.{ tbe number of patents 
granted for the v arious su bjects upon which petitions 
have been flied from the beginning down to December 31. 1894. Contained in 8CIEN 'rIFIC AMERICAN S u p
PLEM ENT, No. 1002. Price 10 cents. To be had at 
this office and from all newsdealers. 

• - T H E  = = 

IF' EiSTA ll L I iS H E JJ  1 �4 ;) .  

The M ost Popular Scient ific Paper i n  the World 
Only 53.0(1 a Year, Includiug I' o,tage. 

Weekly .. 1i2 N u mbers a Y ear. 

This w i d ely circulated and splendidly illustrated 
papel' is published weekly. Every number contains six
teen pages of useful informa.tion and a larlle number of 
original engravings of new inventions and discoveries. 
representing Engineering Works, Steam �lachinery, 
New Inventions, Novelties tn Mechanics, l\Ianufactures, 
Chemistry, Electricity.Telegraphy, Photograpby, Archi
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

'r erlll � nf � n b�cri " l i o ll . - One COpy of the SCIEN
TII!'IC A MERICAN win be sent for one year-52 numbers
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of 'J'h .·ee ]) 0 1 l al'8 by 
the publishers ; six months, $1.50 ; three months, $1.00. 

C l u bs .-Speclal rates for several names, and to Post
masters. Write for particulars. 

'!lhe safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 

lU U N N  & C () . ,  3tH Broadway. New Y orl{ .  

--�--
Jd�utitit �m�d(all �uP1Jl�mtnt 
This is a separate and distinct publication from THE 

SCIENTJ FIC AMERICA::\', but is uniform therewith in 
size. every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMlJlNT is published 
weekly, and includes a very wide range of contents. It 
preser..ts the most recent papers by eminent writers in 
all the principal departments of Science and tbe Useful 
Arts, embracing Biology, Geology, Mineralogy, �atural 
History, Geography, Archreolo�y, Astronomy, CbemiH

try, ElectriCity, Light, Heat, Mechanical Engineering, 
Steam and Railway Ene-ineeri[lg, Mining, Ship Building, 
Marine Engineering, Photography, Technolog:y. Manu
facturing Industries, Sanitary Engineering, Aruiculture, 
Horticulture, Domestic Ecunomy, Biography. MediCine. 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important En(1'ineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT. for the United States, 
Cauada, and Mexico. $5.00 a year ; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE

MENT, bot.h mailed for one year to one address for $7.00. 
Single copies, 10 cents. A dd ress and remit by postal 
order, express money order, or cbeck, 

lU U N N  & CO.,  361 nroadway, New York. 

--�--

�ltil(liltg �.clitiOl1. 
THE SCIENTIFIC AMERICAN BUILDING EDlTION is 

issued montbly. $2.50 a year. Single copies, 25 cents. 
Thirty�two large quarto pages, forming a large and 
splendid Maaazine of Architecture, rich ly adorned with 
elegant plates and ;)ther fine engravings j illustrating the 
most interesting examples of modern Architectural 
Construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the lat.est and best plans for private resi
dences. city and country, including those of very mod� 
erate cost as weB as the more expensive. Drawings in 
perspective and in color are given, together with Floor 
Plans! Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the I�al'gest C ircu l ati on of any 
Architectnr';,.l publication in tbe world. Sold by oil 
newsdealers. $2.50 a year. Remit to 

llI U N N  &: CO., 361 Broadway, New Y or.k. 

--@)--

�XVOtt �ditiOlt 
of the SCIENT [FIC AMERICAN, with which is incor .. 
porated " LA A1\IERICA CIENTIFICA E INDUSTRIAL," 
or Spanish edition of the SCIENTI FIC AMERICAN is pub
lished monthly, and is uniform in size and typography 
with the SCI.E.:NTIF I C AMER ICAN. Every Dumber con
tains about 50 pages, profusely illustrated. It is the finest 
scientific, industrial export paper published. It circu
lates throughout Cuba, the West Indies, Mexico, Cen
tral and South Ameri('.a, Spain and Spanish possessions 
-wherever the Spanish language is spoken. 'llHE SCI
ENTI F l C  AMERICAN EXPOUT EDITION has a large 
guaranteed circulation in an commercial places through
out the w01·la. $3.00 a year, postpaid, to any part of the 
world. Single copies, 25 cents. 

IlT Manufacturers and others who desire to secure 
foreign trade may haye large and handsomely displayed 
announcements published in this edition at a very 
moderate cost. Rates upon application. 

llI UNN & CO •• l' u b l i siIers, 

361 Broadway, N e w  Y O l·k. 

PRINTING INKS. 
The SCIENTIFIC AMERrCA N is printed with CHAS, 

HlNEU JOHN�ON &, CO.'S INK, Tenth and Lombard 
SU., PbiJade1phia, and '7 Rose St., opp. Duane, New Yor.l 
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